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DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED 

TO NETWORK 

Inventor: Han-gyoo Kim 

REIATED APPLICATION 

This application claims the benefit of co-pending U.S. Provisional Application 

Ser. No. 60/240,344, filed October 13, 2000, entitled "Disk System Adapted to Be 

Directly Attached to Network." 

BACKGROUND OF THE INVENTION 

Technical Field 

This invention in general relates to computer systems. More specifically, this 

invention relates to a disk system or interface that can be directly attached to a network. 

Description of the Related Art 

As the Internet becomes popular, the amount of data that needs to be stored has 

drastically increased. Especially, there is a high demand for a high-capacity disk drive 

to store multimedia data. For example, a demand for a disk system having a disk 

capacity of terabytes per server is not unusual. 

A tape drive or a CD drive may be used to store such amount of data, but its 

performance and user convenience are not matched to those of a hard disk drive. 

However, increasing the capacity of a hard disk in a conventional server system presents 

some problems. 

There are NAS (Network Attached Storage) products that can be connected to 
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a network, usually Ethernet, to provide a pre-configured disk capacity along with 

integrated system/storage management using the NFS (Network File System) protocol, 

the CIFS (Common Internet File System) protocol, or both on top of the IP protocol 

used on the Internet. The primary purpose of these protocols is to exchange files 

between independently operating computers. Therefore, the client using the NAS for 

file access experiences the difference between its local storage and the storage in the 

NAS systems. 

The NAS is basically a stripped-down version of a file server having mainly 

the functions of storing and retrieving files. Accordingly, increasing a disk capacity 

using a NAS product amounts to adding a separate file server in practice, which 

presents many shortcomings. Since an NAS disk is not seen as a local disk to the 

client, the installation, movement, and administration of an NAS disk should be done 

only through the operating system and software offered as part of the NAS system. An 

NAS disk is installed in the inside bus of the NAS system, leading to a limitation to the 

number of disks that can be installed. Since the NAS system has a hard disk under its 

own operating system, the client cannot use an arbitrary file system to access the hard 

disk. Further, the NAS system requires an IP address. Overall, not only the 

installation and administration costs per disk are more expensive than those of a local 

disk, but also user convenience is severely restricted. 

There is SAN (Storage Area Network) that uses the Fibre Channel technology. 

To use the devices connected to a SAN, a special-type of switch is needed. For 

example, Fiber Channel uses a Fibre Channel hub or a Fibre Channel switch. The 

SAN has some shortcomings. Typically, a separate file server is used. In general, the 

SAN equipment is expensive, and so is the administration cost of the SAN system 

2 
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because, for example, it often requires an administrator with a specialized knowledge on 

the system. 

Therefore, there is a need for an interface that allows a disk system to be 

directly attached to a network, while still being accessed like a local disk without the 

need of adding an additional file server or special equipment. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a disk system that can be 

directly attached to a network connecting to a host without going through a network file 

system. 

Another object is to provide a disk system that can be recognized and used as a 

local disk to a host without requiring additional facility such as an additional file server, 

a special switch, or even an IP address, if appropriate. 

Still another object of the present invention is to provide a disk system that can 

be conveniently connected to a server without much intervention of network/server 

administration. 

Yet another object is to provide a low-cost disk system, many of which can be 

plugged into existing network ports to readily satisfy a disk capacity demand. 

Further object is to provide an interface that allows a device attachable to a bus 

to be plugged into a network port. 

The foregoing and other objects are accomplished by providing a network

attached disk (NAD) system that includes an NAD device for receiving a disk access 

command from a host through a network, a device driver at the host for controlling the 

NAD device through the network, where the device driver recognizes the NAD device 

3 
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as a local device. The host may run the UNIX or Windows family of operating 

systems. The NAD device includes a disk for storing data, a disk controller for 

controlling the disk, and a network adapter for receiving a disk access command from 

the host through a network port. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of an environment where a network-attached disk 

(NAD) system of the present invention is used. 

FIG. 2 is an illustration of how multiple NAD devices may be accessed by 

multiple hosts through a network. 

FIG. 3 is an example of how multiple NAD devices are accessed by multiple 

hosts. 

FIG. 4 is another example of how each disk inside an NAD may be treated as a 

separate disk. 

FIG. 5 is an illustration of how a block device driver, specifically an NAD 

device driver, is registered and unregistered under the UNIX operating system. 

FIG. 6 is an illustration of the relation among the directory, device file, device 

driver, and device. 

FIG. 7 is an illustration of how a request function directly issues a command to 

a device. 

FIG. 8 is an illustration of how a request function activates a device accessing 

thread. 

FIG. 9 is a block diagram of a local disk system and that of an NAD device 

running under UNIX. 

4 
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FIG. 10 is an illustration of a device searching thread for identifying the 

attached NAD devices and for providing the NAD information to the NAD device 

management program. 

FIGS. llA and llB are examples of network connections made between an 

NAD device driver and its corresponding NAD device using a connection setting thread. 

FIG. 12 is an illustration of a method of implementing an NAD device driver, 

using a device accessing thread. 

FIG. 13 is an illustration of a method of implementing an NAD device driver, 

without using a device accessing thread. 

FIG. 14 is an example of an NAD device construction. 

FIG. 15 is a functional block diagram of an NAD controller. 

FIG. 16 is a simplified state transition diagram of a state machine used by the 

main controller of an NAD controller. 

FIG. 17 is an illustration of how a disk inside an NAD device may be divided 

into disk partitions to which a device driver is assigned. 

FIG. 18 is an illustration of how separate NAD device drivers may be 

generated so that a physically single disk can be assessed by different file systems. 

FIG. 19 is an illustration of how the NAD system can recognize physically 

separate, several NAD disks as a logically single disk. 

FIGS. 20A and 20B are illustrations of the hierarchies of the disk driver layers 

in the conventional disk system and the NAD system under the Windows 2000 

operating system. 

FIG. 21 is an illustration of a network environment where the NAD system of 

the present invention is used in the Windows 2000 operating system. 

5 
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FIG. 22 is an example of a device stack created in the Windows 2000 operating 

system. 

FIG. 23A is an illustration of the flow of IRP, SRB, and CDB in a conventional 

disk system in the Windows 2000 operating system. 

FIG. 23B is an illustration of the flow of IRP, SRB and COB in an NAO 

system in the Windows 2000 operating system. 

FIG. 24 is an illustration of NDIS (Network Device Interface Specification) in 

the Windows 2000 operating system. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 shows an environment where the present invention is used. A host 100 

has a file system 101, which may contain a local disk device driver 102 that controls a 

local disk 104 connected to an internal system bus 103. A local device is defined as a 

device inside a standard-alone system as opposed to a network device connected to a 

network. Local devices are directly connected to a system bus often through an 

adapter called a host bus adapter allowing the host to communicate with the devices 

without going through any network, whereas network devices are not directly connected 

to a system bus, rather connected through an interface called a network interface card 

(NIC) installed on system bus. The local disk 104 may be a conventional IDE 

(Integrated Drive Electronics) disk or SCSI (Small Computer System Interface) disk. 

The file system 101 also contains a network-attached disk (NAD) device driver 

105 of the present invention that controls an NAO device 108 connected through a 

network adapter device driver 106 and a network 107 such as Ethernet. The NAO 

device 108 of the present invention contains one or more disks 109. The network 107 

6 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 10 

is an existing general-purpose network for carrying storage traffic as well as other 

application traffic. This so called "front-end" network for carrying general-purpose 

network traffic is distinguished from a "back-end" network dedicated to storage such as 

that used in the conventional Storage Area Network (SAN) scheme. 

The present invention features two main components: one is the NAD device 

driver 105 at the host and the other is the NAD device 108 attached to the network. 

FIG. 2 shows an example of how multiple NAD devices are accessed by 

multiple hosts through a network. NAD device #1 123 with disk(l,1) 126 and NAD 

device #2 124 with disk(2,l) 127 and disk(2,2) 128 are accessed by Host #1 120 

through a network 122, while NAD device #3 125 with disk(3,l) 129, disk(3,2) 130, 

disk(3,3) 131 is accessed by Host #2 121 through the same network 122. 

Each disk appears to the host as if it is a local disk to connected to the system 

bus of the host so that each disk can be dynamically installed or removed. The present 

invention achieves this by creating a virtual host bus adapter in purely software means 

that recognizes an NAD device as if it is connected to the system bus although there is 

no physical host bus adapter connected the NAD. This is distinguished from the 

conventional Network Area Storage (NAS) scheme where a NAS device connected 

through the NIC is still recognized as an independent file server connected to a network. 

The Open Systems Interface (OSI) model defines 7 layers of protocols: a 

physical layer for electrical interface definitions, a data link layer for communication 

using data frames, a network layer for routing packets from one end to another, a 

transport layer for dividing messages into packets, a session layer for establishing 

communication session, a presentation layer for data presentation format, and an 

application layer for application programs. The present invention uses a data link 

7 
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layer protocol to contain storage commands into data link frames. Because the NAD 

device is not acting as an independent devices to the host, there is no need to use a 

network address such as IP address. 

Since the specific configuration of the hosts and the disk systems can be 

dynamically changed, user convenience and portability is preserved as in the case of 

using a local disk. There is virtually no restriction to the number of disk systems that 

can be attached to the network, thus providing an unlimited disk storage capacity for a 

host. 

FIG. 3 shows another example of how multiple NAD devices are accessed by 

multiple hosts through a network. NAD device #1143, NAD device #2 145, and NAD 

device #5 147 are accessed by Host #1 140 through a network 142, while NAD device 

#2 144 and NAD device #4 146 are accessed by Host #2 141 through the same network 

142. 

The disks contained in an NAD may be treated as separate disks so that each of 

them can be independently accessed by a host. FIG. 4 shows an example of treating 

each disk inside an NAD device as separate disks. Disk(l,l) 166 inside NAD device 

#1 163, disk(2,2) 168 inside NAD device #2, and disk(3,2) 170 inside NAD device #2 

are accessed by Host #1 160 through a network 122 while disk(2,1) 167 inside NAD 

device #2 164 and disk (3,1) 169 and disk (3,3) 171 inside NAD device #3 165 are 

accessed by Host #2 161 through the same network 162. Note that disk (2,1) 167 and 

disk (2,2) 168, inside NAD device #2 164, are independently accessed by Host #1 160 

and Host #2 161 respectively. 

Block Device Driver 

8 
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An embodiment of the NAD system will be explained with an example running 

the UNIX family of operating systems although other operating systems such as 

Windows may also be used. 

Each block device for block data storage, such as a disk device, is assigned a 

major device number to distinguish among different kinds of block devices, and a minor 

device number to distinguish among same kinds of block devices. In UNIX, each 

device is accessed through a device file, which provides an interface for accessing the 

real device. Device files are usually generated in advance, each with a major device 

number and a minor device number as well as information on a block device driver. 

The purpose of the device driver is to handle the requests made by the kernel 

with respect to a device. The device driver isolates device-specific codes to provide a 

consistent interface for the kernel. In order to activate the operation of a device driver, 

a device file and device driver routines must be prepared, after which the functions of 

the driver routines must be registered so that the operating system such as UNIX can 

understand their availability. This is usually done by passing the major number 

assigned to the device and the functions of the driver routines as parameters. 

Registration and Unregistration of Block Device Driver 

Once a block device driver is registered by passing the device's major device 

number and the driver functions as parameters, it may be unregistered by passing the 

major number. 

Table 1 lists the functions used to either register or deregister a device driver. 

9 
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Functions Description 

Register_ blkdevO - register a driver by taking a major 

number and driver functions as parameters 

Unregister_ blkdev() - unregister a driver by taking a major 

number 

[Table 1] 

Table 2 lists the general functions used by the local driver and the NDA driver. 

Driver Function Description 

Read() - used to read data in the device 

write() - used to write data in the device 

ioctl() - used to change a particular value of a 

structure for a driver or to control 

input/output with respect to a device 

openO - used to initialize a driver 

release() - used to eliminate a driver 

fsync() - used to reflect the content of buffer cache 

to the real device driver 

check_ media_ change() - used to sense a change in the device 

condition 

revalidate() - used to update device managed by the 

deriver and device driver itself 

[Table 2) 

Table 3 lists examples of the driver functions specific to the IDE local disk 

driver and the NAD driver. 

Driver Function IDE Local Driver Function NAD Driver Function 

10 
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read() ide_read() netdisk _read() 

write() ide_write() netdisk _ write() 

ioctl() ide _ioctl() netdisk _ioctl() 

open() ide_open() netdisk _ open() 

Release() ide _release() netdisk _release() 

fsync() ide _ fsync() netdisk _ fsync() 

check_ media_ change() ide _check_ media_ change() netdisk _check_ media_ change() 

revalidate() ide _revalidate() netdisk _ide _revalidate() 

[Table 3] 

FIG. 5 shows an example where a block device driver, specifically an NAD 

device driver, is registered and unregistered. Initially, an IDE device driver 181 with 

major device #3 is created as well as some null device drivers such as major device #0 

180 and major device #n 182. Major device #60, 183, the NAD device driver that is 

assigned a major device number of 60, is registered by using a device registration 

function of register_blkdev(60, fops) 185. Later the NAD device driver is de

registered into major device #60 184, a null device driver, by using a device de

registration function of unregister_blkdev(60) 186. The figure shows that NAD device 

driver of the present invention is installed in the same way as the existing block device 

drivers. 

Use of Block Device 

Once a block device driver is registered and its device file is generated, 

read/write is done to the device file to access the real device. The device file, however, 

is not directly called by the user, rather called after being mounted to the file system. 

Before being mounted, each block device file must be formatted according to a 

11 
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particular file system. Since the NAD device driver of the present invention is 

prepared in the same way as a conventional local disk driver, the set of I/O commands 

used to format a conventional local disk can also be used to format a disk in the NAD 

device. In addition, since NAD devices are controlled in the device driver level, they 

can be formatted in a required format independent of the file system used. 

FIG. 6 shows the relation among the directory, device file, device driver, and 

device. The left side shows attachment of a conventional local disk system where a 

device file 201 mounted on a directory 200 is used by a local disk device driver 202 to 

control a local disk 203. The right side shows an NAD system of the present invention 

where a device file 204 mounted on the directory 200 is used by an NAD device driver 

205 to control a NAD device 207 through a local area network (LAN) 206 such as 

Ethernet. The two relations are similar except that the NAD device is accessed 

through the network. 

Structure of Block Device Driver 

Each block device driver has an I/O request queue to store the 1/0 requests to 

the device. The stored requests may be re-scheduled for the purpose of improving the 

performance. Besides the 1/0 request queue, each block device driver needs a request 

function to process the I/O requests in the queue. 

FIG. 7 shows a situation where the request function directly issues a command 

to a block device. An NAD device driver 220, using a device 222 and a file system 

223, has a queue 224 that stores 1/0 requests 225 through 228. The NAD device 

driver 220 has a request function 229 that issues a command to the NAD device 221 by 

12 
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taking a currently processed request 225. 

FIG. 8 shows a situation where the request function 229, instead of directly 

issuing a command, activates a device accessing thread 230 so that the device accessing 

thread 230 can issue a command based on the information in the request queue. A 

thread refers to a single use of a program that can handle multiple users. 

Constitution of Local Disk System and NAD System 

FIG. 9 shows the constitution of a conventional local disk system and that of 

the NAD system operating under UNIX. Under a file system 260, a conventional local 

disk 264 attached to a local bus 263 is accessed by a conventional local disk device 

driver 261 through a bus interface 262. Under the same file system 260, an NAD 

device 272 with a disk 273, attached to a network 271, is accessed by an NAD device 

driver 265 through a network interface including a network protocol stack 266, a 

network adapter device driver 267, a bus interface 268, and a network adapter 270. 

Since an NAD device is to be used like a local disk, the conventional local disk 

system and an NAD system of the present invention share a basic structure. The 

difference is that since an NAD system must communicate with an NAD device through 

a network, a protocol stack is added for network communication. The NAD driver 

delivers an 1/0 command to an NAD device through a network adapter and receives a 

response from the NAD device. 

When an NAD device is accessed, either DMA (Direct Memory Access) or 

PIO (Programmed Input/Output) may be used. A conventional disk device driver 

operates in a DMA mode by issuing a DMA 1/0 command to a local disk with a starting 

buffer address and a byte transfer count. The local disk then takes over the data 
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transfer, after which it interrupts the CPU. Similarly, the NAD device driver may be 

implemented to operate in a DMA mode by having the NAD device driver deliver an 

I/O command to an NAD device, which then completes the data transfer, after which it 

interrupts the CPU. 

The conventional disk driver operates in a PIO mode by the CPU transferring 

data directly through data registers of the disk device until a particular data block is 

processed. Similarly, the NAD driver may be implemented to operate in a PIO mode 

by having the NAD device driver deliver a command to an NAD device and continue to 

transmit/receive data until a particular block of data is processed. 

The network protocol that can be used in the present invention is not restricted 

to a particular protocol. It can be any connection-oriented protocol including TCP/IP. 

A connection-oriented protocol ensures that packets are not lost and packets are 

received in the order they are transmitted. If TCP/IP is used, an IP address must be 

used for each NAD device. 

Local Disk Driver and Generation of NAD Driver 

Once UNIX starts, if hardware scan detects any conventional local disks, their 

corresponding drivers are generated according to the units of the local disks or 

according to the units of disk partitions. In a similar fashion, NAD devices are 

identified during initial hardware scan and their corresponding drivers acting as a virtual 

host bus adapter must be generated. The drivers may be generated automatically by 

using a device searching thread that periodically identifies NAD devices attached to the 

network or manually by a system administrator using an NAD management program. 

FIG. 10 shows a device searching thread for identifying the attached NAD 
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devices and for providing the NAD device information to an NAD device management 

program. A thread 280 is run in a host 290 through a network protocol stack 282 and a 

network adapter driver 283 to identify NAD devices 285 through 289 together with the 

size and device file of each NAD to provide the information 281 to NAD device 

management program. Once informed of NAD device files available, the user then 

mounts a selected NAD device file to use a particular NAD device as a local disk. 

Network Connection between NAD Device Driver and NAD Device 

In a conventional local disk, disk 1/0 is performed by reading/writing to 1/0 

ports of the disk controller attached to the internal system bus. But the NAD device 

driver performs 1/0 to the corresponding NAD device through a network link. Instead 

of read/write to an 1/0 port, 1/0 is performed by read/write to a network connection 

such as a socket in UNIX. Therefore, a network connection such as a UNIX socket 

must be set up between the NAD device driver and NAD device. 

FIGS. 11A and 11B show examples of network connections between an NAD 

device driver and the corresponding NAD device using a connection setting thread. 

NAD device #1 302 is connected to NAD device driver #1 301 through a network 

connection #1 303 created by the ioctl() function, 304 while NAD device #2 307 is 

connected to NAD device driver #2 306 through a network connection #2 308 created 

by the ioctl() function 309. 

Implementation of NAD Driver 

FIG. 12 and FIG. 13 show two methods of implementing an NAD device driver, 

the former with a device accessing thread, and the latter without a device accessing 
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thread. 

FIG. 12 shows three NAD drivers 320, 321 and 322 with the device files of 

"/dev/nd0", "/dev/ndl", "/dev/nd2" to access NAD device #1 323, NAD device #2 324, 

and NAD device #3 325, respectively. Each device file is mounted to "/tmp", "/var", 

"/" directory in the file system 326, respectively. User threads 327, 328 and 329 for 

accessing the file may read/write on the NAD device through the file system 326. A 

connection setting thread 331 provides the list of NAD devices available to an NAD 

device management program 330. Based on the user's input, the connection setting 

thread 331 creates network connections 332,333 and 334, as necessary. 

Referring to FIG. 12, when the user thread requests a file through a file system, 

the file system first checks the buffer cache to find out whether the requested file block 

is in the buffer. If the block is in the buffer, the user thread refers to the block. But if 

the block is not in the buffer, data must be read from the NAD device. The user thread 

puts the request on the request queue, activates an NAD accessing thread 335 ( or 336, 

337) responsible for NAD device control through a request function, and the user thread 

blocks itself. The user thread blocked is awakened later by the NAD accessing thread, 

such as 335, that received the corresponding data. 

FIG. 13 is similar to FIG. 12 except that the user thread now directly requests 

data from the NAD device rather than using an NAD accessing thread. For example, 

the user thread puts the request on the request queue, activates a software interrupt that 

will actually handle block data transfer between the NAD device and the host, and the 

user thread blocks itself. Once the data transfer is done, an interrupt is generated to 

wake up the blocked thread. 
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Communication Protocol between Host and NAD Device 

When a host NAD device driver accesses an NAD device for 1/0, the position 

of the first block and the number of blocks are given as parameters of the 1/0 command. 

Or, in the case of SCSI, the 1/0 command may be in the form of a CDB (Command 

Descriptor Block). 

To transfer the CDB or the block transfer information, a reliable 

communication protocol is necessary. The present invention is not limited to a 

particular kind of communication protocol as long as a connection-oriented protocol is 

used including TCP/IP. A connection-oriented protocol means that packets can be 

retransmitted in the case packets are lost, and received packets are arranged at the 

receiver end in the order they were sent. 

NAD Device 

FIG. 14 shows a functional block diagram of the NAD device of the present 

invention. A preferred embodiment of the NAD device is comprised of an NAD 

controller 401 for controlling the whole NAD device, memory 402, a disk controller 

403 for executing a disk access command, one or more disks 405, 406, and a LAN 

adapter 403 for receiving a disk access command from a host through a network. The 

NAD controller 401, the memory 402, the disk controller 403, and the LAN adapter 404 

are all connected to a bus 419 internal to the NAD device. 

The disk controller 403 is a module that performs disk 1/0 operations by 

controlling the disks 405 and 406 over internal disk channels. The disk controller 403 

is further comprised of one or more disk channels 407 and 408 controlled by a channel 

controller 409, a buffer manager 410, some registers 411, and a bus interface 412. The 
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buffer manager 410 consults the registers 411 to obtain a disk sector number and a 

channel to execute a disk access command. The buffer manager 410 also commands 

the channel controller 409 to transfer data from the memory to disk channel 407 or 408 

or vice versa as a result of executing a disk access command. The channel controller 

409 actually accesses the disk over the disk channel 407, 408 to transfer data from the 

disk to the memory or vice versa. 

The LAN adapter 404 is a module that receives disk 1/0 command packets 

from the host and transmits replay packets over the network. The LAN adapter 404 is 

further comprised of a physical network interface 413 for interfacing with the network, 

a MAC (media access control) controller 414, transmit buffer 415 for storing transmit 

data, a receive buffer 416 for storing receiving data 416, registers 417, and a bus 

interface 418. 

The bus interface 418 transfers data from the bus to the transmit buffer 415, the 

receive buff er 416, and the registers 417, or vice versa. The MAC controller 414 

transfers data to the physical network interface 413 so that the physical network 

interface can transmit the data to the host computer. When the physical network 

interface 413 receives a disk 1/0 request packet from the host computer, it transfers the 

packet to the MAC controller 414 so that the MAC controller can extract necessary data 

from the packet and transfer the data to the receive buffer 416. 

FIG. 15 shows that the NAD controller 401 may be comprised of a main 

control 420 for controlling the NAD, a buffer management module for caching data in 

the disk 421, a memory management module for managing assignment of memory 

space 422, a disk controller driver 423 for interfacing with the disk controller, a network 

adapter driver 424 for interfacing with the network adapter, and a bus interface 425 for 
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interfacing with the bus inside the NAD. 

The NAD controller 401 mainly executes l/O commands from the host's NAD 

device driver, but it can perform other additional functions. For example, a filter 

program can be installed to NAD so as to provide features that are not offered in the 

host, for example, a back up operation. Other examples include access control, access 

share, access right transfer, etc. Specifically, a filter program can be installed to limit 

access to an NAD device to a certain time period, to allow several hosts simultaneously 

access an single NAD, or to transfer one host's access rights to another host. The 

NAD device driver at the host can request to execute the filter program at the time of 

I/O command execution through the ioctl() function in UNIX. 

FIG. 16 shows a simplified state transition diagram of a state machine used by 

the main controller 420. At the 'init' state 440, the state machine initializes all the 

NAD hardware and allocates memory for the disk controller 403 and the LAN adapter 

404. Upon completing the initialization process, the state machine makes a transition 

to 'wait-command' state 441 where the NAD system waits for an incoming 1/0 

command from the host computer over the network. When such 1/0 command is 

received from the host computer, the state becomes the 'disk_access' state 442 where an 

appropriate disk l/O operation is performed through the disk controller. Upon 

completing the disk I/O, the state moves to the 'transmit_reply' state 443 where the 

NAD device sends the result to the host computer through the LAN adapter 404. A 

person skilled in the art would appreciate that the state machine can be readily realized 

with a CPU and memory. 
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Network Adapter Driver and Disk Controller Driver 

The network adapter and the disk control driver can be implemented at least in 

two ways. One uses an interrupt mechanism through DMA (Direct Memory Access) 

and the other uses polling through PIO (Programmable I/O). The former has the 

advantage of easy programming so that other jobs can be executed without a complete 

disposition of disk controller data. The latter has the advantage of dispensing with 

time delay due to interrupts, but has the disadvantage of an inefficient processor usage 

due to the time spent for continuous read and write. 

Additional Embodiments of NAD Drivers 

Usually, an NAD device driver is generated for each disk unit attached. 

However, just as a local disk may be partitioned, the disk inside an NAD device may 

also be partitioned into several disk partitions where each disk partition can be accessed 

by a separate device driver. Alternatively, several disks located in the physically 

separate NAD devices may be combined for use as a logically single disk. 

FIG. 17 shows an example where the disk inside an NAD device may be 

divided into several disk partitions where all of the partitions are assigned a single 

device driver. An NAD driver A 462, for example, is assigned to four partitions 463-

466 so that the NAD driver A 462 refers the partition table in order to handle 1/0 

requests directed to specific partitions 468 through 471 of a disk 461 inside a NAD 

device 460, respectively, using a same network connection 467. Similarly, an NAD 

driver B 473 is assigned to two partitions 474 and 475 so that the NAD driver B 473 can 

be used to control two disk partitions 477 and 478 of a disk 472 inside the NAD device 

460. 
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FIG. 18 shows an example where separate NAD device drivers may be 

generated so that a physically single disk can be assessed by different file systems. 

Disk A 481 inside an NAD device 480 is divided into four partitions 490 through 493, 

and four separate NAD driver(a,0) through driver (a,3) 482 through 485 are created so 

that each NAD driver can control each disk partition through a separate network 

connection 486 ( 487, 488, or 489). Similarly, disk B 494 inside the NAD device 480 is 

divided into two partitions 499 and 500, and two separate NAD drivers(b,0) and NAD 

drive (b,l) 495 and 496 are created so that each NAD driver can control each disk 

partition through a separate network connection 497 ( or 498). Since different network 

connections are used, this configuration enables a physically single hard disk to be 

mounted to different file systems. 

FIG. 19 shows an example of how the present invention can recognize 

physically separate, multiple disks in different NAD devices as a logically single disk. 

Specifically, FIG. 19 shows that three lower-level NAD device drivers 521, 522 and 523 

controlling NAD device #1 527 of 5 GB, NAD device #2 528 of 10 GB, and NAD 

device #3 529 of 5GB, respectively, through separate network connections 524, 525 and 

526, are united into a single upper-level NAD driver 520 partitioned into a 

configuration 530. The file system mounts "/dev/nda" to access the total space of 20 

GB. 

NAD System Running under Windows Operating System 

The foregoing system and method explained using examples running under the 

UNIX family of operating systems can equally be applied to implement an NAD system 

running under the Windows™ family of operating systems so that it can be recognized 
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as a local disk. For example, an NAD device may treated as a local disk per se by a 

Windows 2000™ host so that all disk operations exercised by the host control a local 

disk, including formatting and partitioning, can be done to the NAD device. 

This feature differentiates the present invention from other solutions, such as 

those provided by the NAS technology, which expand disk space through the 

intervention of a file system instead of directly adding individual disks at the device 

level of the host system. At the same time, since the NAD device is to be accessed 

through the network, the present invention redirects the disk 1/0 request to the network 

interface otherwise would be directed to the disk controller connected to the inside 

system bus in the case of using conventional local disks. 

In other words, the present invention creates a virtual host bus adapter in purely 

software means by modifying a driver at the host so that the host recognizes the NAD 

device as if it is connected to the system bus through a physical host adapter although 

actually there is no physical host adapter connected to the bus. Since an NAD device 

is accessed as if it is a local device connected to the internal bus of a host, there is no 

need to use network addresses such as IP addresses for the host to communicate with 

the NAD device. Instead, data link frames containing storage commands are 

exchanged between the host and the NAD device. 

FIGS. 20A and 20B shows a comparison of the hierarchy of the disk driver 

between the conventional disk system and the NAD system of the present invention. 

FIG. 20A shows conventional disk driver layers in Windows 2000, which are organized 

in a hierarchy comprising a disk partition manager 601, a disk class driver 602, a port 

driver 603, and a bus driver 604. 

In the Windows 2000 operating system, the generic term, 'bus', refers to a 
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piece of hardware to which devices connect electronically. Not only does it include 

things like the PCI bus, but it also includes anything that can have multiple devices 

plugged into it such as a SCSI adapter, a parallel port, a serial port, a USB hub, and so 

on. One responsibility of the bus driver is to enumerate devices attached to the bus 

and to create physical device objects for each of them as necessary in Windows 2000. 

Therefore, the bus driver is a collection of software routines that contain the information 

about the specific bus and the functions that allocate system resources such as port 

addresses and IRQ numbers to the devices connected to the bus. It is the port driver 

that contains routines required to perform most of the actual disk 1/0 operations. 

The major feature of the present invention is to replace the conventional bus 

driver and the port driver with a new bus driver and a new port driver so that the NAD 

devices can be recognized as the same as the local disks and the disk 1/0 operations can 

be performed to the NAD devices through the network port of the Windows 2000 host. 

FIG. 20B shows the driver layers of the present invention, which have an NAD 

port driver 613 and an NAD bus driver 614 replacing the corresponding conventional 

Windows 2000 driver layers of FIG. 20A. The NAD bus driver 614 implements a 

virtual host bus adapter, through which disk 1/0 operations are to be done to and from a 

set of NAD devices. The NAD port driver 613 implements a set of routines required 

to perform actual disk 1/0 operations by redirecting the 1/0 requests to the NAD devices 

through the network port of a Windows 2000 host. 

FIG. 21 shows an example of a network environment where NAD devices of 

the present invention are attached to multiple hosts. The example shows that both 

Host #1 621 and Host #2 622 run Windows 2000 connected to Network #1 623 and 

Network #2 624. Host #1 uses disk(l,1) 63land disk(l,3) 633 through Network #1, 
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disk (2,1) 636, and disk(2,2) 637 through Network #2 625. Similarly, Host #2 uses 

disk(l,2) 632, disk(l,4) 634 and disk(l,5) 635. 

Given the NAD bus driver and the NAD port driver, a Windows 2000 system 

creates device stacks as specified in Windows 2000 in order to be able to process I/O 

requests. Each device in Windows 2000 is expressed in terms of device objects 

organized in a stack structure. Device objects are data structures that the Windows 

2000 system creates to help software manage hardware. Many of these data structures 

can exist for a single piece of physical hardware. The lowest-level device object in a 

stack is called a physical device object (PDO). Above a PDO in a device object stack 

is an object called a functional device object (FDO). There may be a collection of 

filter device objects below and above the FDO. The Plug and Play (PnP) Manager 

component of Windows 2000 constructs the stack of device objects at the command of 

device drivers. The various drivers that occupy the stack for a single piece of 

hardware perform different roles. The function driver manages the device, and the bus 

driver manages the connection between the device and the computer. 

FIG. 22 shows an example of device stacks that may be created to implement 

the present invention, where all filter device objects are omitted for the simplicity. 

Shown on the left half is a layer of recursively enumerated SCSI devices on top of the 

PCI bus, which is typically the case when SCSI disks are connected to the host's PCI 

bus. In the first instance, a PnP Manager has a built-in driver for a virtual root bus that 

conceptually connects computer to all the hardware that can't electronically announce 

its presence including hardware bus such as PCI. The root bus driver 640 gets 

information about the PCI bus from the registry to create a PCI bus PDO 641, a PDO 

for the PCI bus, where the registry was initialized by a Windows 2000 setup program. 
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Having created the PCI bus PDQ 641, the PnP Manager then loads functional 

drivers for the PCI bus, thus creating a PCI bus FDO 642. The functional driver of the 

PCI bus can then enumerate its own hardware devices attached to the PCI bus, where 

the example system in FIG. 21 assumes to have a set of SCSI devices, to create a SCSI 

port PDQ 643. Once the SCSI port PDQ 643 is created, the PnP Manager then loads 

drivers for SCSI port device, thus creating a SCSI port FDO 644. Similarly, SCSI disk 

PDOs, such as 645 and 646, are created for each of the individual SCSI disks on top of 

the SCSI port, and SCSI disk FDOs, such as 647 and 648, are in tum created by loading 

the disk class driver. 

Shown on the right half of FIG. 21 is the corresponding device stacks for the 

NAD devices that would be created by using the NAD bus driver and NAD port driver 

replacing the PCI bus driver and the SCSI port driver, respectively. On top of the root 

is a NAD BUS PDO 651, the PDQ of the NAD bus that is not conventional hardware 

bus such as PCI, but a bus required to fit in the Windows 2000 device stack in order to 

provide virtual bus for NAD devices. On top of the NAD bus PDQ 651, the PnP 

Manager creates a NAD bus FDO 652 by loading a NAD bus driver. 

A set of NAD Port PDOs 653 and 654 for each of individual network interface 

cards (NICs) of the Windows 2000 host are then created recursively since one NAD 

port is implemented to correspond to one NIC of the host in the present invention. On 

top of each NAD port PDQ such as 653 or 654, each NAD port FDO such as 655 or 656 

is created by loading a NAD port driver. It is the NAD port driver that performs the 

actual NAD disk 1/0 operations. The NAD port driver should handle the NAD device 

1/0 requests by redirecting the 1/0 requests and obtaining the 1/0 replies to and from the 

corresponding NAD devices through the specific NIC. The NAD port FDO such as 
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655 or 656 then creates individual NAD device PDOs such as 657, 658, 659 or 660 on 

top of the specific NAD port for individual NAD devices that can be accessed through 

the specific NAD port bound to a specific NIC. 

FIG. 22 shows that for the example in FIG. 21, two stacks of NAD port objects 

653 and 654 are created because Host #1 has two NICs. Host #1 also has four NAD 

device PDOs 657 through 660, two for each NAD port, because NAD devices, i.e., 

disk(l,l) 631 and disk(l,3) 633 and disk(2,1) 636 and disk(2,2) 637 are to be accessed 

through the NIC(l,l) and NIC(l,2) respectively. For each individual NAD device 

PDO such as 657, 758, 659 or 660, the PnP Manager loads disk class driver to create a 

NAD device FDO such as 661,662,663 or 664. 

Note here that the only NAD bus driver and NAD port driver are to replace the 

conventional bus driver and SCSI port driver respectively in order to substitute the 

NAD devices for the conventional local disks. Disk class driver and other higher level 

drivers of Windows 2000 should remain intact without a single change in order for the 

Windows 2000 system to recognize the NAD device as same as a local disk. 

In Windows 2000, each request for an operation affecting a device uses an 1/0 

request packet (IRP). IRPs are normally sent to the topmost driver of a stack for the 

device and can percolate down the stack to the other drivers. At each level, the driver 

decides what to do with the IRP. Sometimes, the driver does nothing except passing 

the IRP down. The driver may completely handles the IRP without passing it down or 

process the IRP and pass it down. In the case of disk 1/0, for example as shown in 

FIG. 20B, an IRP for a file 1/0 sent to the file system driver is passed to a volume 

manager, a disk class partition manager, to a partition manager, and to disk class driver. 

It is the disk class driver where a SCSI Request Block (SRB) is created to be 
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included in the IRP as necessary. An SRB is a data structure specified in the Windows 

2000 for SCSI device I/O. If the IRP is for the conventional local disk, the disk class 

driver passes the new IRP down to a SCSI port driver that completes actual disk 1/0 

operation. If the IRP is for the NAD device connected to the network, the disk class 

driver passes the IRP down to NAD port driver that completes NAD device 1/0 through 

the network interface. 

Without regard to the particular device type of the disk, local or NAD device, it 

is the feature of the Windows 2000 device stack as shown in FIGS. 20A and 20B that an 

IRP for a specific disk, local or network-attached, is directed eventually to the 

corresponding disk. This is because separate disk object stacks are created for each of 

the individual disks. FIG. 22 shows that separate SCSI disk FDO/PDOs and NAD 

device FDO/PDOs are bound to each of the individual local disks and NAD devices, 

respectively. 

The present invention replaces the conventional disk bus driver and port driver 

with the new NAD bus and port drivers as shown in FIG. 20B so that NAD devices 

would be recognized as local disks by the Windows 2000 system. 

All of the Windows 2000 device drivers have functions to create and remove 

the FDO for each device and dispatch functions to handle IRP passed down from the 

above driver layer. The major and minor function numbers in the IRP specify which 

of the dispatch functions will be invoked. 

The following is an explanation of the actual software modules implemented in 

the NAD bus driver and port driver of the present invention in order to implement the 

NAD system for Windows 2000. 
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NAD Bus Driver 

The NAD bus driver is a set of software modules that implement a virtual host 

bus adapter to which NAD ports are to be attached, where the individual NICs of a host 

are realized as NAD ports. The functions of the NAD bus driver are basically the 

same as those of a conventional PCI bus driver in Windows 2000. The NAD bus 

driver performs the functions of finding out the number of the NICs installed in the host 

computer and enumerating those NICs to create an NAD port PDQ for each of the 

existing NICs. It also performs the functions of creating, starting, stopping, and 

removing an NAD port. In the NAD system, an individual NIC is regarded as an 

independent NAD port so that NAD disk ports for NAD devices are created according 

to the number of independently operating network units. See the example 

configuration shown FIG. 22. 

The difference between the NAD bus driver and a conventional PCI bus driver 

is that the NAD bus driver is for NAD devices that are physically separated from the 

system bus of the host but are connected through network ports. Unlike a conventional 

Windows 2000 system that detects plug-in of a device to or removal of a device from 

the hardware bus through a hardware interrupt, the NAD bus driver is implemented by 

creating a kernel thread to install and remove an NAD port on the NAD bus. The 

kernel thread created by the NAD bus driver starts to work when an IRP with 

IRP_MJ_PNP as its major function number and IRP_MN_START_DEVICE as its 

minor function number is sent to the NAD bus FDO from the PnP Manager. The 

thread terminates when the NAD bus FDO is removed. The thread periodically detects 

existence of NI Cs. If a new NIC is detected, the thread creates a new NAD port PDO 

for the NIC and includes the newly created NAD port PDO into its own list of NAD 
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port PDOs. The thread then invokes the PnP Manager to have the NAD port PDO 

recognized by the system. Removal of an NIC is also detected by the thread since the 

thread can detect the absence of the NIC of which NAD port PDO previously created 

would be found in the above mentioned list without the corresponding NIC. If an NIC 

is found to have been removed from the host, the thread removes the corresponding 

NAD port PDQ from its list and invokes the PnP Manager to remove the NAD port 

from the Windows 2000 system. 

The software routines implemented in the NAD bus driver can be classified 

into five categories. The following tables list some of the routines implemented in the 

NAD bus driver with brief explanations. 

Basic functions 

Driver Entry() - executed when the driver is initially loaded 

- registers dispatch routines of the NAD bus driver 

- initializes the variables used by the driver 

NADBusUnload() - recovers resources occupied by the driver when the 

driver is unloaded 

NADBusAddDevice() - creates NAD bus FDO 

- initializes the value of the NAD bus FDO 

[Table 4] 

Dispatch functions 

NADBusCreate() - processes the 'IRP _ MJ _ CREATE' IRP 

NADBusClose() - processes the 'IRP_MJ_CLOSE' IRP 

NADBusPnp() - processes the 'IRP_MJ_PNP' IRP 

- determines whether the IRP passed is to NAD bus FDO 

or to NAD port PDO, and invokes NADFDOPnPO or 
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NADPDOPnP() accordingly 

NADBusPower() -processes 'IRP_MJ_pOWER' IRP 

[Table 5] 

NAD bus FDO related functions 

NADBusFDOPnp() - invoked when IRP MJ PNP is sent to NAD bus FDO 

- processes various minor functions according to the minor function 

number sent together 

IRP MN START DEVICE - - -

IRP _MN_ QUERY_ STOP_ DEVICE 

IRP _MN_CANCEL_STOP_DEVICE 

IRP _MN_ STOP _DEVICE 

IRP_MN_QUERY_REMOVE_DEVICE 

-transfer NAD bus FDO 

to 'started' state 

-invokes 

NADBusStartFDO() 

-invoked to query if NAD 

bus FDO can be stopped 

-transfer NAD bus FDO 

to 'stop pending' state 

-invoked to cancel 

IRP_MN_QUERY_STO 

P DEVICE 

-stops NAD bus FDO 

-transfers NAD bus FDO 

to 'stopped' 

-blocks NADBusHW() 

thread 

-invoked to query if NAD 

bus FDO can be removed 

from the system 

IRP_MN_CANCEL_REMOVE_DEVICE -invoked to cancel IRP 
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IRP MN SURPRISE REMOVAL -invoked when NAD bus - - -
FDO is removed 

abnormally 

IRP MN REMOVE DEVICE -invoked when NAD bus - - -
FDO is removed 

normally 

IRP_MN_QUERY_DEVICE_RELATIONS -passes list of NAD port 

PDO to PnP manager 

NADBusStartFdo() - allocates resources to NAD bus FDO 

NADBusRemoveFdo() - recovers resources occupied by NAD bus FDO 

- removes the NADBusHW() thread 

NADBusGetDeviceCapa - passes DeviceCapability data dtructure to PnP manager 

bilities() 

[Table 6] 

NAD port PDO related functions 

NADPortPDOPnp() - processes minor functions related to PnP 

- invoked when IRP _ MJ _ PNP is sent to NAD port PDO 
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Minor functions: 

IRP_MN_START_DEVICE 

IRP _MN_ QUERY _STOP_ DEVICE 

IRP _MN_ CANCEL_ STOP_ DEVICE 

IRP _MN_ STOP_ DEVICE 

IRP _MN_ QUERY_ REMOVE_ DEVICE 

IRP _MN_ CANCEL_REMOVE_ DEVICE 

IRP _MN_ SURPRISE_ REMOVAL 

IRP _MN_REMOVE_DEVICE 

IRP _MN_ QUERY_ CAPABILITIES 

IRP_MN_QUERY_ID 

IRP _MN_ QUERY _DEVICE_RELATIONS 

IRP_MN_QUERY_DEVICE_TEXT 

IRP _MN_ QUERY _RESOURCES_REQUIREMENTS 

IRP _ MN_ QUERY_ RESOURCE 

NADPortPDOQueryDeviceCaps() - returns DEVICE_CAPABILITIES data structure of NAD 

port 

NADPortPDOQueryDeviceid() - returns device ID, instance ID, hardware ID of NAD port 

NADPortPDOQueryDeviceText() - returns location and description of NAD port 

NADPortPDOQueryDeviceRelations() - returns target device relation value 

NADPortlnitializePdo() - initialize NAD port PDO value 

- invoked when NAD port attached to NAD bus is detected 

NAD PortDestroy Pdo() - removes NAD port PDO and recovers resources 

[Table 7] 

Function to detect NAD port 

NADBusHW() - routine for the kernel thread to detect NAD ports 

attached to NAD bus 

- periodically detects the existence of NICs 

- if a new NIC is detected, creates NAD port PDO 
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NAD Port Driver 

and invokes NADPortlnitializePdo() 

- if a NIC is detected to have been removed, removes 

NAD port PDO by invoking NADPortDestroyPdo() 

[fable 8] 

A port driver is a lower-level driver that responds to a system-defined device 

control request or a driver-defined device I/O control request from a corresponding 

class driver. 

The NAD port driver is capable of basic functions to initialize the driver and 

create an NAD port FDO and dispatch functions to process IRP passed down from the 

disk class driver layer. The IRP passed down from the disk class driver may contain a 

SCSI request block (SRB), which specifies the actual I/O command to be performed 

onto the SCSI device. 

Tables 9 and 10 list the basic functions and some of the dispatch functions, of 

which roles are basically the same as those of the NAD bus driver described earlier, are 

presented with brief explanations. 

Basic functions 

Driver Entry() - initializes driver 

- registers driver functions 

NADPortAddDevice() - invoked by PnP manager to create NAD port 

FDO 

NAD PortDriverUnload() - invoked when to remove driver 

- recovers resources 

[Table 9] 

33 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 37 

Dispatch functions for initialization, creation, and removal of the NAD port 

NADPortCreateClose() - processes IRP _ MJ _ CREATE and 

IRP MJ CLOSE IRP 

NAD PortCleanup() - processes IRP _ MJ _ CLEANUP IRP 

- recovers resources 

NADPortPnp() - processes IRP _ MJ _ PNP IRP 

NADPortPower() - processes IRP _ MJ _pOWER IRP 

[Table 10) 

In Windows 2000, a device I/O control command is included in an IRP as a 

device 1/0 control number, and the device 1/0 control functions are implemented in the· 

port driver to handle the corresponding device 1/0 control numbers. 

Besides the regular device 1/0 control functions in Windows 2000, additional 

device 1/0 control functions are implemented in the NAD port driver so that the NAD 

can be added or removed dynamically without stopping the Windows 2000 system. 

With conventional local disks, addition or removal of the local disk can be directly 

detected by the Windows 2000 system at the time of the system booting because the 

local disks are physically connected to the physical hardware bus. Therefore, the 

creation of a disk PDO for a local disk is basically initiated from the hardware interrupt 

at the time of the system booting. So the conventional port driver does not have to have 

functions that initiate addition or removal of the PDO of a disk device in the middle of 

the system operation. 

However, in an NAD system, addition and removal of an NAD device can 

occur while the Windows 2000 system is running. Therefore, there should be a 

mechanism that can create/remove a disk PDO for the newly attached/removed disk. 
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The device 1/0 control functions implemented in the present invention handle 

such dynamic addition and removal of the NAD as follows. If a device control IRP 

that tells a new NAD hardware device is hooked up to the network is passed to the NAD 

port FDO, the NAD port FDO creates an NAD device PDO for the new NAD thus 

letting the system recognize the disk. For the removal of the NAD device, device 

control IRP to remove the disk is sent to and processed by NAD port FDO similarly. 

The dispatch functions that handle device 1/0 control IRPs are summarized in 

the following table. Note that the device 1/0 control functions, 

NASPortFdoDeviceControl(), NADPortPlulnDevice(), and NADPortUnpluDevice() are 

the functions particular to the present invention for the purpose of dynamic addition and 

removal of the NAD. 

NAD port device control dispatch functions 

NADPortDeviceControl() - invoked when 1/0 control IRP is passed 

- processes IRP _ MJ _DEVICE_ CONTROL IRP 

- invokes NADPortFdoDeviceControl() for FDO control 

- invokes NADPortPdoDeviceControl() for PDO control 

NADPortFdoDeviceControl() - registers new NAD device or removes an NAD device 

- processes 1/0 control functions 

IOCTL_ NADPORT _PLUGIN _HARDWARE 

Invokes NADPortPluginDevice() to register new NAD 

hardware 

IOCTL_ NADPORT _UNPLUG_ HARDWARE 

- invokes NADPortUnplugDevice() to remove an NAD 

hardware 
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NADPortPdoDeviceControl() - processes 1/0 controls for PDO 

- invokes I/O control functions according to the device 1/0 

control function numbers in the IRP 

IOCTL_ STORAGE_ QUERY _PROPERTY 

- queries NAD device property 

IOCTL_ GET_ DISK _DRIVE_ GEOMETRY 

- returns DISK_GEOMETRY data structure containing 

geometry information of the NAD device 

IOCTL_GET_SCSI_ADDRESS 

- NAD device does not use SCSI address, so sets the values 

of PathID and TargetID Os and returns enumeration number 

of NAD device to LUN in CDB 

[Table 11] 

FIG. 23A shows the flow of IRP, SRB, and CDB where the IRP is to a SCSI 

disk connected to a conventional hardware bus such as PCI bus in a Windows 2000 

system. A disk class driver 681 passes down to a SCSI port driver 682 and a SCSI bus 

driver 683 an IRP that may contain an SRB. The SRB is a data structure that contains 

information about the requested 1/0 and a command descriptor block (CDB) containing 

a SCSI-2 standard command. Receiving the IRP with SRB from the disk class driver, 

the SCSI port driver 682 and the SCSI bus driver 683 deliver the CDB extracted from 

the SRB to the SCSI host adapter 684 to complete an actual device I/O to a SCSI disk 

685. 

In a conventional local disk, disk I/O commands are delivered to a disk 

controller at the host adapter using the SRB data structure. But, in the NAD system of 

the present invention, disk input/output commands are delivered to the NIC of the host. 

FIG. 23B shows the flow of IRP, SRB, and CDB (or some other types of 1/0 
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commands) in the NAD system. A disk class driver 691 passes down an IRP with an 

SRB to a NAD port driver 692 and a NAD bus driver 693, which then deliver the CDB 

extracted from the SRB to NIC 694 to complete an actual device I/O to a NAD device 

695 through a network 696. 

In the present invention, the NAD system supports various types of disks 

including SCSI and IDE. If the NAD device is composed of SCSI disks only, the CDB 

is delivered as is to the host NIC so that the network-attached SCSI disks can perform 

the requested disk I/O. 

If the NAD device, however, is composed of disk devices of other type than 

SCSI such as IDE, the CDB must be translated into the commands that can be processed 

by the specific devices. The translation of the CDB, in such a case, can be done either 

at the NAD port driver or at the NAD device. If the translation is to be done at the 

NAD, the Windows 2000 host simply delivers a CDB to the host NIC as if it delivers a 

CDB to a SCSI disk. If the translation is to be done at the NAD port driver, the NAD 

port driver functions must translate the CDBs into a set of disk 1/0 commands 

appropriate to the specific hardware disk types. 

The NAD system of the present invention supports both cases, and the type of 

the commands, i.e., CDB or hardware-specific commands, is determined at the time of 

the installation of the specific NAD. Some of the dispatch functions that process SRB 

with mandatory CDB operation codes are given in table 12 to show how the NAD port 

driver functions are implemented to handle the SRB and CDB in the present invention. 

Such SRB processing functions are required if the NAD port driver has to translate the 

CDB into a set of hardware specific I/O commands. 
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NADPortlnternalDeviceControl() - executes SrbFunctionExecuteScsi() when 

SRB_FUNCTION_EXECUTE_SCSI is passed as the SRB function value 

SrbFunctionExecuteScsi() -processes CDB 

-invokes CDB processing functions according to the CDB 

operation codes given below 

SISCOP _TEST_ UNIT_ RE - tests if an NAD device is 

ADY accessible 

SCSIOP _MODE_SENSE - returns configuration of 

NAD device 

SCSIOP READ - reads a block from NAD 

SCSIOP _ WRITE - write a block to NAD 

SCSIOP _MODE_SELECT - sets parameter to NAD 

SCSIOP _READ_ CAP ACIT - returns size of the next 

y block or address of the last 

block 

SCSIOP _ REASSIGN_BLO - relocates block 

CKS 

SCSCIOP _RESERVE/SCSI - changes status information 

OP RELEASE 

SCSIOP START UNIT - starts NAD - -
SCSIOP STOP UNIT -stopsNAD - -
SCSIOP VERIFY - verifies data stored in 

NAD 

[Table 12] 

Communication between the host and the NAD 

Disk 1/0 commands in the NAD system are delivered to the host NIC instead 

of the local disk host adapter because the I/O should be done over the network rather 

than over the bus. Windows 2000 provides a Network Driver Interface Specification 
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(NDIS), a set of specifications defined to specify network interface drivers. 

FIG. 24 shows a NDIS driver layer defined in Windows 2000. It consists of a 

NDIS protocol driver 701 for specifying a high-level protocol to be used, a NDIS 

intermediate driver 702, an NDIS miniport 703 for managing hardware specifics, and a 

network interface card (NIC) 704. 

In the present invention, all the NAD port driver functions that deliver 1/0 

commands to the NAD devices are implemented to deliver the commands to a NDIS 

(network driver interface specification) protocol driver layer through which the 

commands are delivered to the NAD devices over the network. 

Upon receiving from the disk class driver the IRP containing an SRB or an I/O 

control command for specific disk 1/0 operation, the NAD port driver passes down a 

new IRP containing the corresponding CDB to the protocol driver. Then the protocol 

driver sends the CDB, which is the SCSI-2 standard 1/0 command, to the NAD device 

and, in turn, receives and handles the reply from the NAD device. Note here that if the 

host computer has to send some hardware specific I/O commands other than CDB as is 

pointed out in FIG. 23B, the NAD port driver passes down an IRP containing the 

hardware specific commands instead of the CDB to the NDIS protocol driver. 

The NDIS provides transport-independence for network vendors because all 

drivers that require communication over the network calls the NDIS interface to access 

the network, thus providing a ready solution for the communication between the host 

computer and the NAD devices in the present invention. 

The actual protocol implemented in the protocol driver of the NDIS may adopt 

a standard protocol or a non-standard protocol. Since a standard protocol such as IP 

(Internet Protocol) involves an overhead, a non-standard protocol may be preferred in 
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terms of performance and security. The present invention follows the NDIS 

specification of the Windows 2000 network system to implement a proprietary 

communication protocol into the NDIS protocol driver in order to provide a 

communication protocol between a Windows 2000 host and NAD devices to reliably 

handle the NAD I/O commands. 

NAD Device 

The technical constitution of the NAD device running under the Windows 

family of operating systems is the same as that of the NAD device running under the 

UNIX family of operating systems shown in FIG. 14. 

Advantages of the NAD System over NAS and SAN 

Either running the UNIX or Windows family of operating systems, the NAD 

system of the present invention has numerous advantages over the NAS system and the 

SAN system. Unlike the NAS system that provides file storage service by way of an 

additional file server, the NAD device is attached to a host computer as if it is a local 

disk connected to the system bus of the host. Unlike the SAN system, the NAD device 

of the present invention is simply plugged into a network port without requiring any 

additional special switch or network equipment. Therefore, the NAD system provides 

better user convenience, system flexibility, scalability, economy, and performance. 

All the disk-related operations, including formatting, partitioning, sharing, and 

mounting, can be done to NAD devices just as they can be done to a local disk. Since 

NAD devices are directly available to the host as local disks, the NAD system provides 

better manageability and user convenience. In the NAS system, addition, deletion, or 
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any change to the disk configuration should be consulted to the NAS operating system 

through human or software intervention. In the NAD system, addition or deletion of 

an NAD device is instantly achieved by plugging or unplugging the NAD device to and 

from a network port. The NAD system even provides a superior user convenience in 

installing and uninstalling the disks, eliminating the need of opening and closing the 

case of the host computer. 

The NAD system provides almost unlimited scalability to the disk capacity. 

The number of NAD devices that can be attached to the network is virtually unlimited, 

whereas the number of disks available through the NAS system is severely limited 

because of an economical reason and the inconvenience involved in the management of 

the multitudes of NAS servers. 

The NAD system is intrinsically more economical than the NAS or SAN 

system because each NAD device does not employ file server software and other 

additional special hardware equipment. 

Media Changeable NAD system 

An NAD system of the present invention can be alternatively implemented as a 

media changeable storage device. A media changeable storage device is a special 

storage device that is physically separated two parts, one being the media containing the 

data and the other being the driver performing an I/0 operation to the media. Floppy 

disk drivers, CD-ROM drivers are examples of media changeable storage devices. 

Whether a media is installed or not, a media changeable storage device can be registered 

to a host computer so that a media such as a diskette can be inserted into a driver 

dynamically. 
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Since NAD devices can be plugged in or removed from a network port 

dynamically, a virtual driver that uses NAD as a media can be implemented in the form 

of a media changeable storage device. Windows 2000 provides the changer class 

driver model to implement a media changeable storage device. In order to implement 

a media changeable NAD system, a class driver for the NAD system is implemented 

according to the model of the changer class driver of Windows 2000. The two lower

level drivers, i.e. the NAD port driver and the NAD bus driver, are used to implement 

such media changeable NAD system. 

Alternative Embodiment using Converter and Counter-Converter 

Instead of using a network interface card (NIC) and new virtual host bus 

adapter, the network attached disk of the present invention may be implemented by 

providing in the host side a protocol converter that converts storage commands into data 

link frames containing the storage commands so that the frames can be sent through a 

network, and by providing in the device side a counter-converter that converts the data 

link frames containing the storage commands received through the network into the 

storage commands. 

Since a converter is a specialized network interface, the converter encapsulates 

the 1/0 commands and data to data link frame so as transmit them to an 1/0 device 

through a network without the overhead of processing communication protocols in 

general. 

Tape System, CD Juke Box 

The kinds of storage devices that can be directly connected to a network using 
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the interface of the present system are not limited to disk systems. Tape systems and 

CD drives use IDE or SCSI interface, the same bus interface as disk systems. For 

example, the present invention may be used to connect multiple CD drives directly to a 

network, enabling a cost-effective implementation of a CD-Juke box. 

While the invention has been described with reference to preferred 

embodiments, it is not intended to be limited to those embodiments. It will be 

appreciated by those of ordinary skilled in the art that many modifications can be made 

to the structure and form of the described embodiments without departing from the 

spirit and scope of this invention. 
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WHAT IS CLAIMED IS: 

1. A network-attached disk (NAD) system where a host, having a system bus and 

running an operating system, controls a disk through a front-end network connecting the 

host and other devices for carrying general-purpose network traffic including storage as 

well as other application traffic using a certain network protocol, comprising: 

a network interface card (NIC) installed at the host for providing a general

purpose network connection; 

a network-attached disk (NAD) device having one or more disks to store data, 

the NAD device attached to the network, for receiving disk access commands from the 

host in data link frames through the network; and 

a device driver, running at the host, for creating a virtual host bus adapter in 

software controlling the NAD device through the network via the NIC; 

wherein the virtual host bus adapter controls the NAD device in a way 

indistinguishable from the way as a physical host bus adapter device controls a device 

so that the host recognizes the NAD device as if it is a local device connected directly to 

the system bus of the host. 

2. The NAD system of claim 1, wherein the network is a wired network. 

3. The NAD system of claim 1, wherein the network is a wireless network. 

4. The NAD system of claim 1, wherein the NIC is an Ethernet card. 

5. The NAD system of claim 1, wherein the operating system is the UNIX family 
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of operating systems. 

6. The NAO system of claim 5, wherein the device driver comprises a device file 

and device driver routines for the device driver to register the device driver to the host. 

7. The NAO system of claim 6, further comprising a device accessing thread for 

accessing the NAO device. 

8. The NAO system of claim 6, further comprising a device searching thread for 

searching for a device attached to the network. 

9. The NAO system of claim 6, further comprising a network connection setting 

thread for making a connection between the device driver and the NAO device. 

10. The NAO system of claim 6, wherein the NAO disk further comprises a 

plurality of individual disk partitions. 

11. The NAO system of claim 10, wherein the device driver comprises a plurality 

of individual device drivers, each individual device driver for controlling the individual 

disk partition whereby each individual disk partition is accessed as an independent local 

disk. 

12. The NAO system of claim 10, wherein the device driver comprises a plurality 

of individual partitions, each driver partition for controlling each individual disk 
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partition. 

13. The NAD system of claim 1, further comprising a second NAD device, a 

second device driver, and a unified device driver combining the device driver and the 

second device driver so that the NAD device and the second NAD device are 

recognized as logically a single local device. 

14. The NAD system of claim 1, wherein the driver includes: 

a bus driver for creating the virtual host adapter to access the NAD device as if 

it is a local device connected directly to the system bus of the host; and 

a port driver for communicating the disk access command from the host to the 

NAD device through a network port. 

15. The NAD system of claim 14, wherein the operating system is the Windows 

family of operating systems. 

16. The NAD system of claim 1, wherein the NAD device further comprises: 

a disk controller for controlling the disk; and 

a network adapter for receiving the disk access command through the network. 

17. The NAD system of claim 16, wherein said one or more disks are formatted as 

local disks. 

18. The NAD system of claim 16, further comprising a filter program providing a 
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utility function. 

19. The NAD system of claim 18, wherein the utility function includes the function 

of controlling sharing of access among multiple hosts. 

20. The NAD system of claim 18, wherein the utility function includes the function 

of controlling transfer of access right of one host to another. 

21. The NAO system of claim 18, wherein the utility function includes the function 

of providing automatic back-up of the NAD device. 

22. The NAO system of claim 18, wherein the utility function includes the function 

of controlling access to the NAD device. 

23. A disk interface at a host, having a system bus and running an operating system, 

for controlling a network-attached disk (NAO) device having a disk through a front-end 

network connecting the host and other devices for carrying general-purpose network 

traffic including storage as well as other application traffic using a certain network 

protocol, comprising: 

a network interface card (NIC) installed at the host for providing a general 

purpose network connection; and 

a device driver, running at the host, for creating a virtual host bus adapter in 

software controlling the NAO device through the network via the NIC; 

wherein the virtual host bus adapter controls the NAO device in a way 
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indistinguishable from the way a physical host bus adapter device controls a device so 

that the host recognizes the NAD device as if it is a local device directly connected to 

the system bus of the host. 

24. The disk interface of claim 23, wherein the operating system is the UNIX 

family of operating systems. 

25. The disk interface of claim 24, further comprising a device file and device 

driver routines for the device driver to register the device driver to the host 

26. The disk interface of claim 25, further comprising a device accessing thread for 

accessing the NAD device. 

27. The disk interface of claim 25, further comprising a device searching thread for 

searching for a device attached to the network. 

28. The disk interface of claim 25, further comprising a connection setting thread 

for making a connection between the device driver and the NAD device. 

29. The disk interface of claim 25, wherein the NAD device has a disk partitioned 

into a plurality of individual disk partitions. 

30. The disk interface of claim 29, wherein the device driver further comprises a 

plurality of individual device drivers, each individual device driver for controlling the 

48 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 52 

individual disk partition whereby each individual disk partition is accessed as an 

independent local disk. 

31. The disk interface of claim 29, wherein the device driver comprises a plurality 

of partitions, each driver partition for controlling each individual disk partition .. 

32. The disk interface of claim 23, wherein the device driver comprises: 

a bus driver for creating the virtual host bus adapter to access the NAD device 

as a local device connected directly to the system bus of the host; and 

a port driver for communicating a disk access command through a network port. 

33. The disk interface of claim 32, wherein the operating system is the Windows 

family of operating systems. 

34. A network-attached disk (NAD) device adapted to be connected through a 

network to a host having a system bus, wherein the host has a virtual host bus adapter 

that recognizes the device as if it is a local device connected directly to the system bus 

of the host, the NAD device comprising: 

a network adapter for receiving disk access command in data link frames 

through the network; 

a disk controller, connected to the LAN adapter, for executing disk access 

commands; and 

a disk for storing data; and 

a controller, connected to the network adapter and the disk controller, for 
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controlling the operation of the NAD device. 

35. The NAD device of claim 34, wherein the network runs Ethernet. 

36. The NAD device of claim 34, wherein said disk is formatted as a local disk. 

37. The NAD device of claim 34, wherein said disk is partitioned as a local disk. 

38. The NAD device of claim 34, wherein the network adapter has a physical 

network interface for receiving data from a host and a media access control (MAC) 

controller. 

39. The NAD device of claim 34, wherein the controller has a state machine for 

controlling the operation of the NAD device. 

40. The NAD device of claim 34, wherein the controller has a filter for controlling 

access to the disk. 

41. The NAD device of claim 34, wherein the disk is partitioned into a plurality of 

disk partitions. 

42. The NAD device of claim 41, wherein each disk partition is controlled by a 

separate driver. 
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43. A storage interface at a host having a system bus for controlling a storage 

device through a front-end network connecting the host and other devices for carrying 

general-purpose network traffic, comprising: 

a network interface card (NIC) installed at the host for providing a general

purpose network connection; 

a bus driver for creating a virtual host bus adapter for recognizing the network 

port as if the storage device is a local device connected directly to the system bus of the 

host; and 

a port driver for communicating a storage command through a network port. 

44. The storage interface of claim 43, wherein the storage device is a disk. 

45. The storage interface of claim 43, wherein the storage device is a tape system. 

46. The storage interface of claim 43, wherein the storage device is a memory 

system. 

47. The storage interface of claim 43, wherein the storage device is a CD drive. 

48. The storage interface of claim 43, wherein the host runs the UNIX family of 

operating system. 

49. The storage interface of claim 43, wherein the host runs the Windows family of 

operating system. 
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50. A network-attached storage device adapted to be connected through a network 

to host having a system bus, wherein the host has a virtual host bus adapter that 

recognizes the device as if it is a local device connected directly to the system bus of the 

host, the storage device comprising: 

51. 

a storage device; 

a network adapter for receiving a storage command through the network; and 

a storage controller for executing the storage command. 

The network-attached storage device of claim 50, further comprising 

a state machine controlling the operation of the storage device. 

52. The network-attached storage device of claim 50, wherein the storage device is 

a disk. 

53. The network-attached storage device of claim 50, wherein the storage device is 

a tape device. 

54. The network-attached storage device of claim 50, wherein the storage device is 

a CD drive. 

55. The network-attached storage device of claim 50, wherein the storage device is 

a memory device. 

52 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 56 

56. A disk interface at a host having a system bus and running an operating system 

for controlling a disk device through a network, comprising: 

a protocol converter as a host bus adapter for converting protocols from disk 

access commands to data link frames containing the disk access commands; and 

wherein the device driver recognizes the disk device as if it is a local device 

connected to the system bus of the host. 

57. The disk interface of claim 56, wherein the operating system is the UNIX 

family of operating systems. 

58. The disk interface of claim 56, wherein the operating system is the Windows 

family of operating systems. 

59. A network-attached disk (NAD) device adapted to be connected through a 

network to a host having a system bus, wherein the host having a system bus recognizes 

the device as if it is a local device connected directly to the system bus of the host, the 

NAD device comprising: 

a disk for storing data; 

a disk controller for executing a disk access command; and 

a network adapter, connected to the network, for receiving data link frames 

containing the disk access command through the network; and 

a counter-protocol-controller, connected to the network adapter and the disk 

controller, for retrieving the disk access commands from the received data link frames. 
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60. A storage interface at a host having a system bus for controlling through a 

network a storage device attached to the network, comprising: 

a protocol converter as a host bus adapter for converting storage commands to 

data link frames for controlling the storage device through the network; 

a device driver for creating a virtual host bus adapter controlling the storage 

device through the network so that the host computer recognizes the storage device as if 

it is a local device connected directly to the system bus of the host. 

61. The storage interface of claim 60, wherein the storage device is a disk. 

62. The storage interface of claim 60, wherein the storage device is a tape device. 

63. The storage interface of claim 60, wherein the storage device is a CD drive. 

64. The storage interface of claim 60, wherein the storage device is a memory 

device. 

65. A network-attached storage device adapted to be connected through a network 

to a host having a system bus, wherein the host has a virtual host bus adapter so that the 

host recognizes the device as if it is a local device connected directly to the system bus 

of the host, the network-attached storage device comprising: 

a network adapter for receiving data link frames containing storage commands 

through the network; 
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a storage controller, connected to the network adapter, for executing the storage 

commands; and 

a storage device for storing data; and 

a counter-converter, connected to the network adapter and the storage 

controller, for retrieving the storage commands from the data link frames received by 

the network adapter. 

66. The network-attached storage device of claim 65, wherein the storage device is 

a disk. 

67. The network-attached storage device of claim 65, wherein the storage device is 

a tape device. 

68. The network-attached storage device of claim 65, wherein the storage device is 

a CD drive. 

69. The network-attached storage device of claim 65, wherein the storage device is 

a memory device. 

70. A computer juke box for playing multimedia content, comprising: 

a network; 

a host computer having a system bus and a network interface card (NIC) for 

providing a network connection; 

a plurality of multimedia player for playing multimedia content attached to the 
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network; and 

a device driver, running at the host, for creating a virtual host bus adapter 

whereby the computer recognizes each multimedia player as if it is a local device 

connected directly to the system bus of the computer. 

71. The compute juke box of claim 70, wherein said network is a local area 

network. 

72. The computer juke box of claim 70, wherein said network runs Ethernet. 

73. The computer juke box of claim 70, wherein said multimedia players include a 

CD drive. 

74. The computer juke box of claim 70, wherein said multimedia players include a 

DVD drive. 

75. A method of accessing a disk device through a network from a host having a 

system bus, comprising the steps of: 

creating a virtual host bus adapter whereby the host recognizes the disk device 

as if it is a local device connected to the system bus of the host; 

receiving a disk access command from the host through the network; 

executing the disk access command; and 

sending the result of the command to the host through the network 
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76. The method of claim 75, wherein the step of creating a virtual host bus adapter 

includes the step of detecting presence of a network interface card installed at the host. 

77. The method of claim 75, wherein the step of creating a virtual host bus adapter 

includes the step of detecting removal of a network interface card at the host. 

78. A method of accessing a storage device connected through a network to a host 

having a system bus, comprising the steps of: 

creating a virtual host bus adapter whereby the host recognizes the storage 

device as if it is a local device connected directly to the system bus of the host; and 

communicating a storage command through the network port. 

79. The method of claim 78, wherein the storage device is a disk. 

80. The method of claim 78, wherein the storage device is dynamically installed. 

81. The method of claim 78, wherein the host runs the UNIX family of operating 

systems. 

82. The method of claim 78, wherein the host runs the Windows family of 

operating systems. 

83. The method of claim 78, wherein said step of communicating a storage 

command includes the step of sending an I/0 request packet (IRP) containing an I/0 
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transaction to be performed by the storage device. 

84. The method of claim 78, wherein said step of communicating a storage 

command includes steps for translating a storage command to a command specific to an 

IDE storage device. 

85. The method of claim 78, wherein said step of communicating a storage 

command includes steps for translating a storage command to a command specific to a 

SCSI storage device. 
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ABSTRACT 

A network-attached disk (NAD) system is disclosed that includes an NAD device for 

receiving a disk access command from a host through a network, and a device driver at 

the host for controlling the NAD device through the network, where the device driver 

creates a virtual host bus adapter so that the host recognizes the NAD device as if it is a 

local device to the host. The host may run the UNIX or Windows family of operating 

systems. The NAD device includes a disk for storing data, a disk controller for 

controlling the disk, and a network adapter for receiving a disk access command from 

the host through a network port. 
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Serial No.: 09/974,082 
Filing Date: 10/09/2001 

AMENDMENTS TO THE CLAIMS 

1. (Amended) A network-attached devicedi-sk (NAD) access system wherei!! a host, having arr 

2 internal host system bus and running an operating system, controls an external device-e-i&k through a 

3 front end network connecting tne nost and other devices for carrying general-purpose network traffic 

4 including storage as well as other applicatioR traffic using a certain network protocol, the system 

5 comprising: 

6 a network interface card (NIC) installed at the host for providing a general purpose network 

7 connection between the host and the network and via the network to other devices coupled to the network; 

8 a network-attached devicedi-sk (NAD) €le-vtee having a data storageone or more disks to store 

9 data, the NAD device attacned coupled to the network, for receiving device leveldi-sk access commands 

10 from the host in data link frames according to the certain network protocol through the network; and 

11 a device driver, running at the host, for creating a virtual host bus adapter in software controlling 

12 the NAD €le-vtee through the network via the NIC, the device driver enumerating NAD that are available 

13 over the network, not directly attached to the host internal system bus, to make the host recognize the 

14 NAD as a host local device; 

15 v,rnerein the virtual host bus adapter controlli!!gs the NAD ee-vi-ee--in a way indistinguishable from 

16 the way as a physical host bus adapter device controls the same type ofa device so that the host recognizes 

17 the NAD ee-vi-ee--as if it is a local device connected directly to the system bus of the host 

2. (Original) The NAD system of claim 1, wherein the network is a wired network. 

3. (Original) The NAD system of claim 1, wherein the network is a wireless network. 

4. (Original) The NAD system of claim 1, wherein the NIC is an Ethernet card. 

5. (Original) The NAD system of claim 1, wherein the operating system is the UNIX family of 

2 operating systems. 

6. (Original) The NAO system of claim 5, wherein the device driver comprises a device file and 

2 device driver routines for the device driver to register the device driver to the host. 

7. (Original) The NAD system of claim 6, further comprising a device accessing thread for 

2 accessing the NAD device. 

2 
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8. (Original) The NAD system of claim 6, further comprising a device searching thread for 

2 searching for a device attached to the network. 

9. (Original) The NAO system of claim 6, further comprising a network connection setting thread 

2 for making a connection between the device driver and the NAO device. 

10. (Original) The NAO system of claim 6, wherein the NAO disk further comprises a plurality of 

2 individual disk partitions. 

11. (Original) The NAD system of claim I 0, wherein the device driver comprises a plurality of 

2 individual device drivers, each individual device driver for controlling the individual disk partition 

3 whereby each individual disk partition is accessed as an independent local disk. 

12. (Original) The NAD system of claim 10, wherein the device driver comprises a plurality of 

2 individual partitions, each driver partition for controlling each individual disk partition. 

13. (Original) The NAO system of claim 1, fm1her comprising a second NAO device, a second 

2 device driver, and a unified device driver combining the device driver and the second device driver so that 

3 the NAD device and the second NAD device are recognized as logically a single local device. 

I. 14. (Original) The NAD system of claim 1, wherein the driver includes: a bus driver fot" creating the 

2 virtual host adapter to access the NAD device as if it is a local device connected directly to the system bus 

3 of the host; and a port driver for communicating the disk access command from the host to the NAD 

4 device through a network port. 

15. (Original) The NAO system of claim 14, wherein the operating system is the Windows family of 

2 operating systems. 

2 

3 

16. (Original) The NAD system of claim I, wherein the NAD device further comprises: 

a disk controller for controlling the disk; and 

a network adapter for receiving the disk access command through the network. 

3 
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17. (Original) The NAD system of claim 16, wherein said one or more disks are formatted as local 

2 disks. 

18. (Original) The NAO system of claim 16, further comprising a filter program providing a utility 

2 function. 

19. (Original) The NAO system of claim 18, wherein the utility function includes the function of 

2 controlling sharing of access among multiple hosts. 

20. (Original) The NAO system of claim 18, wherein the utility function includes the function of 

2 controlling transfer of access right of one host to another. 

21. (Original) The NAO system of claim 18, wherein the utility function includes the function of 

2 providing automatic back-up of the NAO device. 

22. (Original) The NAO system of claim 18, wherein the utility function includes the function of 

2 controlling access to the NAO device. 

23. (Original) A disk interface at a host, having a system bus and running an operating system, for 

2 controlling a network-attached disk (NAO) device having a disk through a front-end network connecting 

3 · the host and other devices for carrying general-purpose network traffic including storage as well as other 

4 application traffic using a certain network protocol, comprising: 

5 a network interface card (NIC) installed at the host for providing a general purpose network 

6 connection; and 

7 a device driver, running at the host, for creating a virtual host bus adapter in software controlling 

8 the NAO device through the network via the NIC; 

9 wherein the virtual host bus adapter controls the NAO device in a way indistinguishable from the 

IO way a physical host bus adapter device controls a device so that the host recol:,inizes the NAO device as if 

11 it is a local device directly connected to the system bus of the host. 

24. (Original) The disk interface of claim 23, wherein the operating system is the UNIX family of 

2 operating systems. 

4 
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25. (Original) The disk interface of claim 24, further comprising a device file and device driver 

2 routines for the device driver to register the device driver to the host. 

26. (Original) The disk interface of claim 25, further comprising a device accessing thread for 

2 accessing the NAD device. 

27. (Original) The disk interface of claim 25, further comprising a device searching thread for 

2 searching for a device attached to the network. 

28. (Original) The disk interface of claim 25, further comprising a connection setting thread for 

2 making a connection between the device driver and the NAD device. 

29. (Original) The disk interface of claim 25, wherein the NAD device has a disk partitioned into a 

2 plurality of individual disk partitions. 

30. (Original) The disk interface of claim 29, wherein the device driver fu1iher comprises a plurality 

2 of individual device drivers, each individual device driver for controlling the individual disk partition 

3 whereby each individual disk partition is accessed as an independent local disk. 

31. (Original) The disk interface of claim 29, wherein the device driver comprises a plurality of 

2 partitions, each driver partition for controlling each individual disk partition. 

32. (Original) The disk interface of claim 23, wherein the device driver comprises: 

2 a bus driver for creating the virtual host bus adapter to access the NAD device as a local device 

3 connected directly to the system bus of the host; and 

4 a port driver for communicating a disk access command through a network port. 

33. (Original) The disk interface of claim 32, wherein the operating system is the Windows family of 

2 operating systems. 

34. (Original) A network-attached disk (NAD) device adapted to be connected through a network to 

2 a host having a system bus, wherein the host has a virtual host bus adapter that recognizes the device as if 

3 it is a local device connected directly to the system bus of the host, the NAD device comprising: 

4 a network adapter for receiving disk access command in data 1 ink frames through the network; 
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5 a disk controller, connected to the LAN adapter, for executing disk access commands; and 

6 a disk for storing data; and 

7 a controller, connected to the network adapter and the disk controller, for controlling the 

8 operation of the NAD device. 

35. (Original) The NAD device of claim 34, wherein the network runs Ethernet. 

36. (Original) The NAD device of claim 34, wherein said disk is formatted as a local disk. 

37. (Original) The NAO device of claim 34, wherein said disk is partitioned as a local disk. 

38. (Original) The NAD device of claim 34, wherein the network adapter has a physical network 

2 interface for receiving data from a host and a media access control (MAC) controller. 

39. (Original) The NAD device of claim 34, wherein the controller has a state machine for 

2 controlling the operation of the NAO device. 

40. (Original) The NAD device of claim 34, wherein the controller has a filter for contro11ing access 

2 to the disk. 

41. (Original) The NAD device of claim 34, wherein the disk is partitioned into a plurality of disk 

2 partitions.· 

42. (Original) The NAD device of claim 41, wherein each disk partition is contro11ed by a separate 

2 driver. 

43. (Original) A storage interface at a host having a system bus for controlling a storage device 

2 through a front-end network connecting the host and other devices for carrying general-purpose network 

3 traffic, comprising: 

4 a network interface card (NIC) installed at the host for providing a general purpose network 

5 connection; 

6 a bus driver for creating a virtual host bus adapter for recob>nizing the network port as if the 

7 storage device is a local device connected directly to the system bus of the host ; and 

8 a port driver for communicating a storage command through a network port. 
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44. (Original) The storage interface of claim 43, wherein the storage device is a disk. 

45. (Original) The storage interface of claim 43, wherein the storage device is a tape system. 

46. (Original) The storage interface of claim 43, wherein the storage device is a memory system. 

47. (Original) The storage interface of claim 43, wherein the storage device is a CD drive. 

48. (Original) The storage interface of claim 43, wherein the host runs the UNIX family of operating 

2 system. 

49. (Original) The storage interface of claim 43, wherein the host runs the Windows family of 

2 operating system. 

50. (Original) A network-attached storage device adapted to be connected through a network to host 

2 having a system bus, wherein the host has a virtual host bus adapter that recognizes the device as if it is a 

3 local device connected directly to the system bus of the host, the storage device comprising: 

4 a storage device; 

5 a network adapter for receiving a storage command through the network; and 

6 a storage controller for executing the storage command. 

51. (Original) The network-attached storage device of claim 50, further comprising a state machine 

2 controlling the operation of the storage device. 

52. (Original) The network-attached storage device of claim 50, wherein the storage device is a disk. 

53. (Original) The network-attached storage device of claim 50, wherein the storage device is a tape 

2 device. 

54. (Original) The network-attached storage device of claim 50, wherein the storage device is a CD 

2 drive. 
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55. (Original) The network-attached storage device of claim 50, wherein the storage device is a 

2 memory device. 

56. (Original) A disk interface at a host having a system bus and running an operating system for 

2 controlling a disk device through a network, comprising: 

3 a protocol converter as a host bus adapter for converting protocols from disk access commands to 

4 data link frames containing the disk access commands; and 

5 wherein the device driver recognizes the disk device as if it is a local device connected to the 

6 system bus of the host. 

57. (Original) The disk interface of claim 56, wherein the operating system is the UNIX family of 

2 operating systems. 

58. (Original) The disk interface of claim 56, wherein the operating system is the Windows family of 

2 operating systems. 

59. (Original) A network-attached disk (NAD) device adapted to be connected through a network to 

2 a host having a system bus, wherein the host having a system bus recognizes the device as if it is a local 

3 device connected directly to the system bus of the host, the NAD device comprising: 

4 a disk for storing data; a disk controller for executing a disk access command; and 

5 a network adapter, connected to the network for receiving data link frames containing the disk 

6 access command through the network; and 

7 a counter-protocol-controller, connected to the network adapter and the disk controller, for 

8 retrieving the disk access commands from the received data link frames. 

1 60. (Original) A storage interface at a host having a system bus for controlling through a network a 

2 storage device attached to the network, comprising: 

3 a protocol converter as a host bus adapter for converting storage commands to data link frames 

4 for controlling the storage device through the network; 

5 a device driver for creating a virtual host bus adapter controlling the storage device through the 

6 network so that the host computer recognizes the storage device as if it is a local device connected 

7 directly to the system bus of the host. 
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61. (Original) The storage interface of claim 60, wherein the storage device is a disk. 

62. (Original) The storage interface of claim 60, wherein the storage device is a tape device. 

63. (Original) The storage interface of claim 60, wherein the storage device is a CD drive. 

64. (Original) The storage interface of claim 60, wherein the storage device is a memory device. 

65. (Original) A network-attached storage device adapted to be connected through a network to a 

2 host having a system bus, wherein the host has a virtual host bus adapter so that the host reco6rnizes the 

3 device as if it is a local device connected directly to the system bus of the host, the network-attached 

4 storage device comprising: 

5 a network adapter for receiving data link frames containing storage commands through the 

6 network; 

7 a storage controller, connected to the network adapter, for executing the storage commands; and 

8 a storage device for storing data; and a counter-converter, connected to the network adapter and 

9 the storage controller, for retrieving the storage commands from the data link frames received by the 

10 network adapter. 

66. (Original) The network-attached storage device of claim 65, wherein the storage device is a disk. 

67. (Ohginal) The network-attached storage device of claim 65, wherein the storage device is a tape 

2 device. 

68. (Original) The network-attached storage device of claim 65, wherein the storage device is a CD 

2 drive. 

69. (Original) The network-attached storage device of claim 65, wherein the storage device is a 

2 memory device. 

2 

3 

70. (Original) A computer juke box for playing multimedia content, comprising: 

a network; 

a host computer having a system bus and a network interface card (NTC) for providing a network 

4 connection; 
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5 a plurality of multimedia player for playing multimedia content attached to the network; and 

6 a device driver, running at the host, for creating a virtual host bus adapter whereby the computer 

7 recognizes each multimedia player as if it is a local device connected directly to the system bus of the 

8 computer. 

71. (Original) The compute juke box of claim 70, wherein said network is a local area network. 

72. (Original) The computer juke box of claim 70, wherein said network runs Ethernet. 

73. (Original) The computer juke box of claim 70, wherein said multimedia players include a CD 

2 drive. 

74. (Original) The computer juke box of claim 70, wherein said multimedia players include a DVD 

2 drive. 

75. (Original) A method of accessing a disk device through a network from a host having a system 

2 bus, comprising the steps of: 

3 creating a virtual host bus adapter whereby the host reco1:,,11izes the disk device as if it is a local 

4 device connected to the system bus of the host; 

5 receiving a disk access command from the host through the network; 

6 executing the disk access command; and 

7 sending the result of the command to the host through the network. 

76. (Original) The method of claim 75, wherein the step of creating a virtual host bus adapter 

2 includes the step of detecting presence of a network interface card installed at the host. 

77. (Original) The method of claim 75, wherein the step of creating a virtual host bus adapter 

2 includes the step of detecting removal of a network interface card at the host. 

78. (Original) A method of accessing a storage device connected through a network to a host having 

2 a system bus, comprising the steps of: 

3 creating a virtual host bus adapter whereby the host recognizes the storage device as if it is a local 

4 device connected directly to the system bus of the host; and 

5 communicating a storage command through the network port. 

10 
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79. (Original) The method of claim 78, wherein the storage device is a disk. 

80. (Original) The method of claim 78, wherein the storage device is dynamically installed. 

81. (Original) The method of claim 78, wherein the host runs the UNIX family of operating systems. 

82. (Original) The method of claim 78, wherein the host runs the Windows family of operating 

2 systems. 

83. (Original) The method of claim 78, wherein said step of communicating a storage command 

2 includes the step of sending an J/O request packet (IRP) containing anl/O transaction to be performed by 

3 the storage device. 

84. (Original) The method of claim 78, wherein said step of communicating a storage command 

2 includes steps for translating a storage command to a command specific to an IDE storage device. 

85. (Original) The method of claim 78, wherein said step of communicating a storage command 

2 includes steps for translating a storage command to a command specific-to a 

3 SCSI storage device. 

86. (New) The NAD system of claim 1, wherein the device driver enumerates NAO that are 

2 available overthe network by listening for a particular signal communicated by the NAO over the 

3 network and received by the host NTC. 

87. (New) The NAO system of claim 1, wherein the network attached device comprises a device 

2 providing data storage. 

88. (New) The NAO system of claim 1, wherein the network attached device comprises a device 

2 providing data storage includes a hard disk drive storage device. 

89. (New) The NAO system of claim 1, wherein the general-purpose network traffic incJudes 

2 network storage traffic and other network application network traffic. 
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90. (New) The NAD system of claim 1, wherein the data frame packets have a conventional format 

2 but encapsulate device level commands and data for the NAD. 

91. (New) The NAO system of claim 1, wherein the network attached device includes a hard-wired 

2 logic circuit connected directly to the network and receiving a data frame packet that contains device level 

3 commands and that bridges the device level commands to the NAD. 

92. (New) The NAD system of claim 91, wherein the bridging includes stripping a command out of 

2 the data link frames. 

93. (New) The NAD system of claim 1, wherein the NAO comprises a hard disk drive and the device 

2 level commands are hard disk drive device level commands for controlling and accessing the hard disk 

3 drive. 

94. (New) The NAD system of claim 1, wherein the device level commands contained in and 

2 stripped from the data link frames are the same device level commands that are used to access the same 

3 type of device when such same type of device is connected to the host over the internal host system bus. 

2 

3 

95. (New) The NAD system of claim 1, wherein the network attached device comprises: 

a hard disk drive; 

a hard disk drive controller for receiving hard disk drive device level commands and controlling 

4 the operation and accessing of the hard disk drive in response thereto; 

5 a network adapter for receiving the disk access command as data frame packets through the 

6 network; and 

7 a non-programmable logic circuit: (i) receiving the data frame packets encapsulating device level 

8 commands from the network adapter over the network and generating unencapsulated device level 

9 commands that can be understood by the hard disk drive controller and the ha~d disk drive, and (ii) 

IO receiving unencapsulated device level commands from the hard disk drive controller and generating 

11 outgoing data frame packets encapsulating device level commands that can be communicated to the 

12 network adapter and understood by the host over the network. 

96. (New) The NAD system of claim 95, wherein the NAD system further includes a protocol 

2 converter as a host bus adapter for converting protocols from disk access commands to data link frames 

3 containing the disk access commands. 

12 
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97. (New) The NAD system of claim 95, wherein the data link frames further include data. 

98. (New) The NAD system of claim 97, wherein the network attached device comprises a storage 

2 device and the data included in the data link frames include data to be written from the host to the storage 

3 device and data to be read from the storage device by the host. 

99. (New) The NAD system of claim 95, wherein the NAD operates without the use of a network 

2 address. 

100. (New) The NAD system of claim 1, wherein NAD includes a hard disk drive, the network 

2 includes the Internet and the NAD operates without the use of an Internet Protocol (IP) address for read 

3 and write access with the hard disk drive. 

1 0 1. (New) The NAD system of claim 95, wherein the non-programmable logic circuit is a wired 

2 logic circuit. 

I 02. (New) The NAD system of claim 95, wherein the non-pro6rrammable logic circuit is a hard-wired 

2 logic circuit. 

I 03. (New) The NAD system of claim 95, wherein the non-programmable logic circuit does not 

2 include a centi'al processing unit, does not include a random access memory, and does not execute-an 

3 operating system. 

104. (New) The NAD system of claim 1, wherein the NAD comprises a storage device. 

105. (New) A method of accessing a network coupled device through a network carrying general-

2 purpose network traffic using a certain network protocol from a host having an internal host system bus 

3 and running an operating system, the method comprising: 

4 operating a virtual host bus adapter at a device driver level for controlling the device through the 

5 network via a network interface, the virtual host bus adapter including a device driver enumerating 

6 devices that are available over the network, not directly attached to the host internal system bus, so that 

7 the host recognizes the device as a host local device, the virtual host bus adapter controlling the device in 

8 a way indistinguishable from the way it is contro11ed as a physical host bus adapter device controls the 
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9 same type of device so that the host recognizes the device as if it is a local device connected directly to 

10 the system bus of the host; 

11 encapsulating device level commands and optional data for controlling the device into outgoing 

12 data link frames for communication over the network; 

13 communicating the outgoing data link frames on the network; 

14 receiving the outgoing data link frames and extracting the device level commands and optional 

15 data; 

16 communicating the extracted device level commands and optional data to the device and 

17 operating the device in accordance with the extracted device level commands; 

18 generating an incoming command and optional data and encapsulating it into an incoming data 

19 link frame for communicating to the host over the network; 

20 sending the incoming data link frame to the host; and 

21 extracting the device level command and optional data from the host received data link frame and 

22 processing the device level command in accordance with predetermined rules. 

106. (New) The method of claim 105, wherein the device level commands contained in and extracted 

2 from the data link frames are the same device level commands that are used to access the same type of 

3 device when such same type of device is connected to the host over the internal host system bus. 

107. (New) A method for operating an external device of a particular type using non-network host 

2 device level commands for operating the same type of device when the type of device is connected to the 

3 h6stsystem bus, botli the host and the device connected to the network and the device not connected to 

4 the host system bus, the method characterized in that: 

5 device level commands and responses to commands and optional data, of a kind used to operate 

6 the device in the host when the device is coupled to the host system bus, are generated in the host and in 

7 the device; 

8 the device level commands and responses to commands and optional data are converted into a 

9 data link frame format for communication from the host to the device and from the device to the host; 

10 the data link frames are communicated between the host and the device over the network using a 

11 network protocol; 

12 the conversion between device level commands and data link frames in the host is accomplished 

13 with a software, hardware, or combination of software and hardware; and 
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14 the conversion between device level commands and data link frames in the device is 

15 accomplished without a processor, processor coupled random access memory, or an operating system 

16 executing in the processor or processor coupled random access memory. 

108. (New) The method in claim 107, further characterized in that the network includes Internet 

2 network segments and the device is operable with the host without an Internet Protocol (IP) address. 

109. (New) The method in claim 107, further characterized in that the device includes a storage 

2 device for storing data. 

110. (New) The method in claim 108, further characterized in that the storage device for storing data 

2 comprises a hard disk drive storage device. 

111. (New) A computer program product for operating an external device of a particular type using 

2 non-network host device level commands for operating the same type of device when the type of device is 

3 connected to the host system bus, both the host and the device connected to the network and the device 

4 not connected to the host system bus, the computer program product including instructions for: 

5 generating device level commands and responses to commands and optional data, of a kind used 

6 to operate the device in the host when the device is coupled to the host system bus, in the host and in the 

7 device; 

8 converting the device level commands and responses to commands and optional data into a data 

9 link frame format for communication from the host to the device and from the device to the host; and 

10 communicating the data link frames between the host and the device over the network using a 

11 network protocol 
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REMARKS 

This Preliminary Amendment is submitted prior to receipt of a first Office Action. Consideration of 

the now pending claims 1-111 with an eye toward allowance is respectfully requested. 

Claim Status 

Claims 1-111 are pending after entry of the present amendment. A complete listing of all claims 

that are, or were in the application, along with an appropriate status identifier, is provided above in the 

section entitled "Amendments to the Claims". Markings are provided on claims amended in the present 

amendment. 

Support for the above claim amendments can be found in the application as originally filed. 

CONCLUSION 

Prompt and favorable consideration of this Preliminary Amendment is respectfully requested. If 

the Examiner believes, for any reason, that personal communication will expedite prosecution of the 

application, the Examiner is invited to call the undersigned at (650) 494-8700. 

Customer No. 32940 
Four Embarcadero Center - Suite 3400 
San Francisco, California 94111-4187 
Tel.: (415) 781-1989 
Fax: (415) 398-3249 
PA-1074999v1 

Respectfully submitted, 
DORSEY & WHITNEY LLP 

By?f·~~ 
R. Michael ANANIAN 
Reg. No. 35,050 
Attorneys for Applicants 
Filed under 37 C.F.R. §1.34(a) 
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Office Action Summary 

Application No. 

09/974,082 

Examiner 

Vitali Korobov 

Applicant(s) 

KIM, HAN-GYOO 

Art Unit 

2155 I 
- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1. 704(b). 

Status 

1)1Zl Responsive to communication(s) filed on 13 October 2000. 

2a)D This action is FINAL. 2b)D This action is non~final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 O.G. 213. 

Disposition of Claims 

4)1Zl Claim(s) 1-111 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) __ is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)1Zl Claim(s) 1-111 are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )• The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)• All b)D Some* c)D None of: 

1. D Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) D Notice of References Cited (PTO-892) 

2) D Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) D Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

4) IXJ Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) D Notice of Informal Patent Application (PTO-152) 
6) D Other: __ . 

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050128 
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Application/Control Number: 09/974,082 

Art Unit: 2155 

121: 

DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 

I. Claims 1 - 33, 43 - 49 and 86 - 104, drawn to a network interface 

card and a network-attached device, classified in class 709, 

subclass 250, network-to-computer interfacing. 

II. Claims 34 -42 and 50 - 55, drawn to a controller, connected to a 

network adapter and a disk controller, classified in class 711, 

subclass 111, accessing dynamic storage device. 

Ill. Claims 56 - 58, 60 - 64 and 105 - 111, drawn to a protocol 

converter, classified in class 709, subclass 236, computer-to

computer data framing. 

IV. Claim 59 and 65 - 69 drawn to counter - protocol - controller and 

counter - converter, classified in class 709, subclass 246, 

computer-to-computer data modifying. 

V. Claim 70 - 7 4 drawn to a computer juke box, classified in class 

369.30.01 and 369, subclass 30.06, plural storage medium. 

VI. Claim 75 - 85 drawn to sending, receiving and executing disk 

access commands, classified in class 710, subclass 5, input/output command 

process. 

Page 2 
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Application/Control Number: 09/974,082 

Art Unit: 2155 

Inventions I through VI are related as subcombinations disclosed as 

usable together in a single combination. The subcombinations are distinct from 

each other if they are shown to be separately usable. In the instant case, 

invention I has separate utility such as a network host computer, capable of 

carrying out a variety of network-related tasks without the features of invention II. 

Invention II has a separate utility as a dynamic storage device. Invention Ill has a 

separate utility and a method of utilization of one of the network layers for 

relaying commands to a network component. Invention IV has a separate utility 

as a method for protocol conversion/modification. Invention V has a separate 

utility as a juke box, and invention VI has a separate utility as a process for 

issuance of input/output commands. See MPEP § 806.05(d). 

The inventions are distinct, each from each other because of the following 

reasons: 

a. These inventions have acquired a separate status in the art as shown 

. by their different classifications and their recognized divergent subject matter. 

b. The search required for one Group is not required for the other Group. 

For the reasons given above, restriction for examination purposes as 

indicated is proper. 

A telephone call was made to the applicant's representative (Mr. Michael 

R. Ananian) on January 24th
, 2005 to request an oral election to the above 

restriction requirement, but did not result in an election being made. 

Page 3 
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Application/Control Number: 09/97 4,082 

Art Unit: 2155 

Applicant is advised that the reply to this requirement to be complete must 

include an election of the invention to be examined even though the requirement 

be traversed (37 CFR 1.143). 

Applicant is given ONE (1) MONTH, or THIRTY (30) DAYS from the 

mailing date of this communication, whichever is longer, within which to respond 

to this restriction requirement in order to avoid abandonment (35 U.S.C. § 133). 

Extensions of this time period may be granted under 37 CFR 1.136(a). 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to Vitali Korobov whose telephone number is 

571-272-7506. The examiner can normally be reached on Mon-Friday 8a.m. -

4:30p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Hosain Alam can be reached on 571-272-3978. The fax 

phone number for the organization where this application or proceeding is 

assign~d is 703-872-9306. 

Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for published applications may be obtained from either Private PAIR or Public 

PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see http://pair

direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll

free). 

Page4 
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. . 

Application/Control Number: 09/97 4,082 

Art Unit: 2155 

01/31/2005 

Vitali Korobov 
Examiner 
Art Unit 2155 
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.J, '\ • 

Examiner-Initiated Interview Summary 

Application No. 

09/974,082 

Examiner 

Vitali Korobov 

All Participants: Status of Application: 30 

( 1) Vitali Korobov. 

(2) R. Michael Ananian. attorney for the applicant. 

(3) __ . 

(4) __ . 

Date of Interview: 24 January 2005 

Type of Interview: 
[gj Telephonic 
D Video Conference 
D Personal (Copy given to: D Applicant 

Exhibit Shown or Demonstrated: D Yes 
If Yes, provide a brief description: 

Part I. 

Rejection(s) discussed: 

Claims discussed: 

1-111 

Prior art documents discussed: 

Part II. 

Time: afternoon 

D Applicant's representative) 

[gj No 

Applicant(s) 

KIM, HAN-GYOO 

Art Unit 

2155 

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED: 

See Continuation Sheet 

Part Ill. 

D It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview 
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance 
of the interview in the Notice of Allowability. 

D It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview 
did not result in resolution of all issues. A brief summary by the examiner appears in Part II above. 

v~c 
(Examiner/SPE Signature) (ApplicanUApplicant's Representative Signature - if appropriate) 

U.S. Patent and Trademar1< Office 
PTOL-413B (04-03) Examiner Initiated Interview Summary PaperNo.20050128 
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Continuation Sheet (PTOL-4138) Application No. 09/974,082 

Continuation of Substance of Interview including description of the general nature of what was discussed: 
Election/Restriction discussed. Mr. Ananian states that his repeated attempts to contact the applicant were not 
successful. The examiner will forward Election/Restriction forms to the attorney of the applicant my mail. The 
application will be put on hold pending response from the applicant. . 
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Applicant 

Appln. No. 

Filed 

Title 

Attorney Docket No. 34253/US/2 
Express Mail Label No. EV 62297 4243 US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

lication of: 

Han-Gyoo Kim 

09/97 4,082 Confirmation No: 6653 

October 9, 2001 Group Art Unit: 2155 

DISK SYSTEM ADAPTED TO BE Examiner: Korobov, Vitali A. 
DIRECTLY ATTACHED TO NETWORK 

AMENDMENT AND RESPONSE TO RESTRICTION REQUIREMENT 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Please amend the above-identified application as follows: 

Amendments to the Claims begin on page 2 of this paper. 

Remarks begin on page 6 of this paper. 

4817-1945-8560\l 
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Amendments to the Claims: 

1-33. (canceled) 

Attorney Docket No. 34253/US/2 
Express Mail Label No. EV 62297 4243 US 

34. (original) A network-attached disk (NAD) device adapted to be connected through a 

network to a host having a system bus, wherein the host has a virtual host bus adapter that 

recognizes the device as if it is a local device connected directly to the system bus of the 

host, the NAO device comprising: a network adapter for receiving disk access command in 

data link frames through the network; a disk controller, connected to the LAN adapter, for 

executing disk access commands; and a disk for storing data; and a controller, connected to 

the network adapter and the disk controller, for controlling the operation of the NAO device. 

35. (original) The NAO device of claim 34, wherein the network runs Ethernet. 

36. (original) The NAO device of claim 34, wherein said disk is formatted as a local disk. 

37. (original) The NAO device of claim 34, wherein said disk is partitioned as a local 

disk. 

38. (original) The NAO device of claim 34, wherein the network adapter has a physical 

network interface for receiving data from a host and a media access control (MAC) 

controller. 

39. (original) The NAD device of claim 34, whereJn the controller has a state machine for 

controlling the operation of the NAO device. 

40. (original) The NAO device of claim 34, wherein the controller has a filter for 

controlling access to the disk. 

41. (original) The NAO device of claim 34, wherein the disk is partitioned into a plurality 

of disk partitions. 

42. (original) The NAO device of claim 41, wherein each disk partition is controlled by a 

separate driver. 

43-49. (canceled) 

2 
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Attorney Docket No. 34253/US/2 
Express Mail Label No. EV 62297 4243 US 

50. (original) A network-attached storage device adapted to be connected through a 

network to host having a system bus, wherein the host has a virtual host bus adapter that 

recognizes the device as if it is a local device connected directly to the system bus of the 

host, the storage device comprising: a storage device; a network adapter for receiving a 

storage command through the network; and a storage controller for executing the storage 

command. 

51. (original) The network-attached storage device of claim 50, further comprising a 

state machine controlling the operation of the storage device. 

52. (original) The network-attached storage device of claim 50, wherein the storage 

device is a disk. 

53. (original) The network-attached storage device of claim 50, wherein the storage 

device is a tape device. 

54. (original) The network-attached storage device of claim 50, wherein the storage 

device is a CD drive. 

55. (original) The network-attached storage device of claim 50, wherein the storage 

device is a memory device. 

56-111. (canceled) 

112. A network attached disk device, comprising: 

a first disk device; 

a network attached disk device controller operative to receive across a network an 

input/ouput command for the first disk device; 

a disk controller operative to control the operation of the disk device in response to 

the input/output command; 

a network adapter operative to receive the input/output command from the network 

attached disk device controller; wherein 

the network attached disk device is operative to be recognized as a local device by 

the remote host. 

3 
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Attorney Docket No. 34253/US/2 
Express Mail Label No. EV 62297 4243 US 

113. The network attached disk device of claim 112, further operative to be recognized by 

the host as a local device attached to a system bus of the remote host. 

114. The network attached disk device of claim 112, further comprising a second disk 

device. 

115. The network attached disk device of claim 114, wherein the first and second disk 

devices are both operative to be recognized as unique local devices by the remote host. 

116. The network attached disk device of claim 112, wherein the input/output command 

comprises a local bus input/output command. 

117. The network attached disk device of claim 116, wherein the input/output command 

further comprising a protocol stack for network communication. 

118. The network attached disk device of claim 116, wherein the protocol stack comprises 

a TCP/IP connection. 

119. The network attached disk device of claim 112, wherein the disk controller 

comprises: 

a channel controller; 

at least one disk channel operatively connected to the channel controller; 

a buffer manager operatively connected to the channel controller; and 

a bus interface operatively connected to the buffer manager and the network 

attached disk device controller. 

120. The network attached disk device of claim 112, wherein the network attached disk 

device controller comprises: 

a main controller operative to generally control the operation of the network attached 

disk device; 

a buffer management module operative to cache data associated with the first disk 

device; 

a disk controller driver for interfacing with the disk controller; and 

a network adapter driver for interfacing with the network adapter. 

4 
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,. 
Attorney Docket No. 34253/US/2 

Express Mail Label No. EV 62297 4243 US 

121. The network attached disk device of claim 120, wherein the network attached disk 

device is further operative to provide back-up functionality to the remote hose. 

122. The network attached disk of claim 120, wherein the network attached disk device is 

further operative to control access rights to the first disk. 

123. The network attached disk of claim 112, wherein the first disk device comprises a 

compact disk. 

124. The network attached disk of claim 112, wherein the first disk device comprises a 

digital versatile disk. 

5 
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Attorney Docket No. 34253/US/2 
Express Mail Label No. EV 622974243 US 

REMARKS 

The Applicant submits this Amendment and Response to Restriction Requirement in 

response to the Office action dated February 2, 2005, setting a shortened statutory period of 

reply of one month. Thus, this Amendment was due on or before March 2, 2005. 

Accordingly, a request for three-month extension of time is enclosed herewith. Please 

charge the appropriate fee to Deposit Account no. 04-1415. If any additional fees or 

petitions are required, please consider this a request therefor and authorization to charge 

Deposit Account No. 04-1415 as necessary. 

Restriction Requirement 

Claims 1-111 are currently pending in the application. After entry of this paper, 

claims 34-42 and 50-55 will be pending. 

In the Office action, the Examiner asserted six distinct inventions are claimed in the 

above-referenced application: 

I. Group I (claims 1-33, 43-49 and 86-104), drawn to a network interface card and a 

network-attached device, classified in class 709, subclass 250, network-to-computer 

interfacing; 

II. Group II (claims 34-42 and 50-55), drawn to a controller, connected to a network 

adapter and a disk controller, classified in class 711, subclass 111, accessing dynamic 

storage device; 

Ill. Group Ill (claims 56-58, 60-64 and 105-111), drawn to a protocol converter, 

classified in class 709, subclass 236, computer-to-computer data framing; 

IV. Group IV (claims 59 and 65-69), drawn to counter- protocol - controller and 

counter - converter, classified in class 709, subclass 246, computer-to-computer data 

modifying; 

V. Group V (claims 70-74), drawn to a computer juke box, classified in class 

369.30.01 and 369, subclass 30.06, plural storage medium; and 

VI. Group VI (claims 75-85), drawn to sending, receiving and executing disk access 

commands, classified in class 710, subclass 5, input/output command process. 

In response to the Examiner's restriction requirement, Group II (claims 34-42 and 50-

5~) is hereby elected, without traverse, for prosecution on the merits. Accordingly, claims 1-

33, 43-49 and 56-111 are hereby cancelled. 

6 
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New Claims 

Attorney Docket No. 34253/US/2 
Express Mail Label No. EV 62297 4243 US 

The Applicant has added claims 112-122 in this Amendment and Response. These 

new claims are generally drawn to the same subject matter as Group II, and accordingly are 

properly considered part of Group II under the outstanding restriction requirement. The 

Applicant respectfully requests the Examiner issue an Office action addressing the merits of 

claims 112-122 when the claims of Group II are considered. 

Conclusion 

The Applicant thanks the Examiner for a careful review of the claims. The Applicant 

respectfully submits the present Amendment and Response responds to the restriction 

requirement and places the application in condition for further substantive review. 

This Amendment is submitted contemporaneously with a petition for a two-month 

extension of time in accordance with 37 CFR § 1.136(a). The Applicant notes the present 

Restriction Requirement was not mailed to the Applicant's counsel, despite the Examiner 

contacting Applicant's counsel by telephone on January 24, 2005 as noted in the Office 

action. Accordingly, the Applicant did not learn of the Restriction Requirement's issuance 

until mid-April. Thus, the Applicant respectfully requests the Patent Office waive the 

extension of time fee required for this response. 

However, should the Patent Office feel the fee is appropriate, please charge Deposit 

Account No. 04-1415 for a two-month extension of time fee. The Applicant believes no 

further fees or petitions are required. However, if any such petitions or fees are necessary, 

please consider this a request therefor and authorization to charge Deposit Account No. 04-

1415 accordingly. 

If the Examiner should require any additional information or amendment, please 

contact the undersigned attorney. 

y Registration No. 44,759 
Ii t 

1:;;t;Js.tOlffierNo.20686 

D RSEY & HITNEY LLP 
37v-.;::i;t:U1-t::'rueenth Street, Suite 4700 
Denver, C lorado 80202-5647 
Tel: 303-629-3400 
Fax: 303-629-3450 
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ob-of> -oc:S- ~1-7· ~ (} 
Attorney Docket No. 34253/US/2 

Express Mail Label No. EV 622974243 US ( 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re A lication of: 

Han-Gyoo Kim Applicant 

Appln. No. 

Filed 

09/974,082 Confirmation No.: 6653 

October 9, 2001 Group Art Unit: 2155 

Title DISK SYSTEM ADAPTED TO BE Examiner: Korobov, Vitali A. 
DIRECTLY ATTACHED TO NETWORK 

CERTIFICATE OF MAILING BY EXPRESS MAIL 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The undersigned hereby certifies that the following documents: 

1. Combined Amendment and Petition for Extension of Time (2 pages); 
2. Amendment and Response to Restriction Requirement (7 pages); 
3. Certificate of Mailing by Express Mail (1 page); and 
4. Return Card 

relating to the above application, were deposited as "Express Mail" under 37 CFR § 1.1 O, 
Mailing Label No. EV 622974243 US, with the United States Postal Service addressed to 
Mail Stop Amendment, Commissioner for Patents, P .0. Box 1450, Alexandria, VA 22313-
1450 on June 2, 2005. 

Mail 's Signatur:) 
Prin Name: Q.+...&,.. 

Dorsey & Whitney LLP 

Tel: 303-629-3400 
Fax: 303-629-3450 

Ev 62297 42 43usj 
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COMBINED AMENDMENT & PETITION FOR EXTENSION OF 
TIME UNDER 37 CFR 1.136(a) (Small Entity) 

Docket No. 

34253/US/2 

D A check in the amount of for the amendment and extension of time is enclosed. 

cc: 

1.81 Please charge Deposit Account No. 04-1415 in the amount of $510.00 

l8I The Director is hereby authorized to charge payment of the following fees associated with this 

communication or credit any overpayment to Deposit Account No. 04-1415 

[8) Any additional filing fees required under 37 C.F .R. 1.16. 

• Any patent application processing fees under 37 CFR 1.17. 

1.81 If an additional extension of time is required, please consider this a petition therefor and charge any additional 
fees which may be required to Deposit Account No. 04-1415 

D Payment by credit card. Form PTO-2038 is attached. 

WARNING: Information on this form may become public. Credit card information should not be 
included on this form. Provide credit card information and authorization on PTO-2038. 

Dated: June 2, 2005 

P28SMALUREV05 
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COMBINED AMENDMENT & PETITION FOR EXTENSION OF Docket No. 

TIME UNDER 37 CFR 1.136(a) (Small Entity) 34253/US/2 

In Re Application Of: Han-Gyoo Kim 

Application No. Filing Date Examiner Customer No. Group Art Unit Confirmation No. 

09/974.o.82._ October 9, 2001 Korobov, Vitali A. 20686 2155 6653 
/"';·D,..._""""'-. 

1nfi0:>n: illS~YSTEM ADAPTED TO BE DIRECTLY ATTACHED TO NETWORK 
' . .,..: 

l lUl' O 'l 1'}\f, ; 

"t~- j 
....... ~ 

--
COMMISSIONER FOR PATENTS: 

This is a combined amendment and petition under the provisions of 37 CFR 1.136(a) to extend the period for filing a 
response to the Office Action of February 21 2005 in the above-identified application. 

Date 

The requested extension is as follows (check time period desired): 

• One month 0 Two months fZI Three months 0 Four months • Five months 

from: March 2, 2005 until: June 2, 2005 
Date Date 

Applicant claims small entity status. See 37 CFR 1.27. 

The fee for the amendment and extension of time has been calculated as shown below: 

CLAIMS AS AMENDED 

CLAIMS REMAINING HIGHEST# NUMBER EXTRA ADDITIONAL 
RATE 

AFTER AMENDMENT PREV. PAID FOR CLAIMS PRESENT FEE 

TOTAL CLAIMS 28 - 111 = 0 X $25.00 $0.00 

INDEP. CLAIMS 3 - 14 = 0 X $100.00 $0.00 

FEE FOR AMENDMENT $0.00 

FEE FOR EXTENSION OF TIME $510.00 

TOTAL FEE FOR AMENDMENT AND EXTENSION OF TIME $510.00 

0~/07/2005 RMEBRA~l 00000033 041415 
099740&2 

01 rC:2253 
510.00 DA 

P28SMALUREV05 
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Application or Docket Number 
PATENT APPUC"T!ON l=EE DETERMINATION RECORD 

Effective October 1, 2001 

CLAIMS AS FILED • PART I 

TOTAL CLAIMS 

FOR NUMBER FILED NUMBER EXTRA 

TOTAL CHARGEABLE CLAIMS 

INDEPENDENT CLAIMS minus 3 = • 
MULTIPLE DEPENDENT CLAIM PRESENT D 
• If the difference in column 1 is less than zero, enter ·o· in column 2 

IRST PRESENTATION OF M t.TIPLE DEPENDENT 

Column3 

PRESENT 
EXTRA 

.. 

Column3 

PRESENT 
EXTRA 

Column3 

PRESENT 
EXTRA 

... 

SMALLENTITY OTHER THAN 
TYPE CJ OR SMALL ENTITY 

RATE FEE 

OR 740.00 

X$9= OR X$18= 

X84= 

OR +280= .._ __ ..,....-! ...... 
OR TOTAL lo,;;ii,llilia.... .._ __ __ 

OTHERTHAN 
SMALL ENTITY OR SMALL ENTITY 

AOOI• ADDI• 
RATE TIONAL RATE TIONAL 

FEE E 
X$9= OR X$18= 

X42= 0 X84= R..,_ __ ..,_ __ __ 

+140=. OR +280= 
TOTAL 

AODIT.FEE 
TOTi 

OR ADDIT. FEE---111111 

ADDI• ADDI• 
RATE TIONAL RATE TIONAL 

FEE_ 

X$9= OR X$18= 

X42= OR X84= _____ ,._ __ .,. 
+140= OR +280= 

TOTAL 
ADDIT. FEE OR ·AD01T. ;~._ __ __ 

ADDI- ADDI-
RATE TIONAL RATE TIONAL 

FEE FE 
.)($9; OR X$18= 

X42= OR X84= 

+140= OR +280= 
IUll'II. 

ADDIT.FEE 

• tt lhe entry in column 1 Is less than !tie entry in column 2, write V In COiumn 3. O TOTAL .. If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20. • R ADDIT. FEE .._ __ 
4 

-tf the "Highest Number Previously Paid For" IN 'nilS SPACE is less lhan 3, enter "3." The "Highest Number PreviOUSly Paid For" (Tola! or Independent) IS fhe hlgheSt number found in lhe appropriate box in COiumn 1. 

FORM PT0,879 (Rev. 1111)1) 
Patent ano Tradema,1c Office, U.S. DEPARTMeNT OF COMMERCI; 
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o0-J2--0_5 

Attorney Docket No. 34253/US/2 
Express Mail Label No. EV 622975703 US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re A Ii cation of: 

Applicant 

Appln. No. 

Filed 

Han-gyoo Kim 

09/974,082 

October 9, 2001 

Confirmation No.: 6653 

Group Art Unit: 2155 

Examiner: Korobov, Vitali A. Title DISK SYSTEM ADAPTED 
TO BE DIRECTLY ATTACHED 
TOA NETWORK 

CERTIFICATE OF MAILING BY EXPRESS MAIL 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The undersigned hereby certifies that the following documents:. 

1. Transmittal Letter (1 page); 
2. Copy of Executed Power of Attorney by Assignee (2 pages); 
3. Copy of Notice of Recordation of Assignment and Assignment 

(4 pages); 
4. Certificate of Mailing by Express Mail (1 page); and 
5. Return Card 

relating to the above application, were deposited as "Express Mail" under 37 CFR § 1.10, 
Mailing Label No. EV 622975703 US; with the United States Postal Service addressed to. 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on June ..Jj_, 2005. 

Maile(~::,?L~ 
Print Name: Jane M.Lalis EV62297 57•3usJ 
Dorsey & Whitney LLP 

Tel: 303-629-3400 
Fax: 303-629-3450 
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TRANSMITTAL LETTER 
(General - Patent Pending) 

Han-gyoo Kim 

Docket No. 

34253/US/2 

Application No. 

09/974,082 

Filing Date 

October 9, 2001 

Examiner 

Korobov, Vitali A. 

Customer No. Group Art Unit Confirmation No. 

20686 2155 6653 

Title: DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO A NETWORK 

COMMISSIONER FOR PATENTS: 

Transmitted herewith is: 

-_Combined Power of Attorney by Assignee and Submission Under 37 C.F.R. 3.71 & 3.73(b) (2 pages); and 
-_Notice ofRecordation of Assignment and Assignment (4 pages) 

_in the above identified application. 

~ No additional fee is required. 

• A check in the amount of is attached. 
~ The Director is hereby authorized to charge and credit Deposit Account No. 04-1415 

as described below. 

D Charge the amount of 

~ Credit any overpayment. 

~ Charge any additional fee required . 

. [J _ Payment by credit card. Form PTO-2038 is attached. 
WARNING: Information on this form may become public. Credit card information should not be 
included on thi rm. Provide credit card information and authorization on PTO-2038. 

Sig11ature 

S .. Cra· nwa , Registration No. 44,759 
Dor y & W I ney LLP 
R ublic za Building, Suite 4700 
37 enteenth Street 
Denver, CO 80202-5647 
Phone: (303) 629-3400 
Fax: (303) 629-3450 
USPTO Customer No. 20686 

cc: 

Dated: June .Ji_, 2005 

P16A/REV03 
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PATENT 
Attorney Docket No. 34253/US/2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of: Confirmation No.: 6653 

Han-gyoo KIM Examiner: Korobov, Vitali A. 

Application No. 09/974,082 

Filed: October 9, 2001 

Art Unit: 2155 

For: DISK SYSTEM ADAPTED TO BE 
DIRECTLY ATTACHED TO A NETWORK 

COMBINED POWER OF ATTORNEY BY ASSIGNEE 
AND SUBMISSION UNDER 37 C.F.R. §§ 3.71 AND 3.73(b) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

As an officer of XiMeta Technology, Inc. ("assignee"), a British Virgin Islands 
corporation, I hereby certify that the undersigned is a representative authorized and 
empowered to sign on behalf of the assignee, and that to the best of assignee's 
knowledge and belief it is the assignee of the entire right, title and interest in and to 
the above-referenced patent application by virtue of either: 

A. 

OR 

B. 

• An assignment from the inventor(s) of the patent application identified 
above, 
D 1. a copy of which is attached; or 
D 2. which is recorded in the U.S. Patent and Trademark Office 
at Reel __ , Frame __ , a copy of which is attached. 

A chain of title from the inventor(s), of the patent application identified 
above, to the current assignee as shown below: 

1. From: Han-gyoo Kim To: XiMeta Technology, Inc. 
The document was recorded in the U.S. Patent and Trademark Office 
at Reel 015505, Frame 0906, a copy of which is attached. 

2. From: _______ To: _______ _ 
The document was recorded in the U.S. Patent and Trademark Office 
at Reel ________ , Frame ______ , or a copy of 
which is attached. 
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Assignee hereby appoints on its behalf the following patent attorneys to 
prosecute the patent application identified above and to transact all business in the 
Patent Office connected therewith: 

Dorsey & Whitney LLP 
USPTO Customer No. 32940 

Pursuant to 37 C.F.R. § 3.71, the assignee hereby states that prosecution of 
the above-referenced patent application is to be conducted to the exclusion of the 
inventors. 

Send all correspondence relating to this matter to: 

Dorsey & Whitney LLP 
USPTO Customer No. 32940 

Direct all telephone calls to R. Michael Ananian at (650) 494-8700. 

The undersigned hereby authorizes its legal representative to complete the 
caption of this document, including the Application No. and filing date. 

The undersigned hereby declares that all statements made .herein of his/her 
own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Title 18, United States Code, § 1001 and that such 
willful false statements may jeopardize the validity of the application or any patent 
issuing thereon. 

Signed this ~day of /J/7~ , 2005. 

ASSIGNEE: 

XIMETA TECHNOLOGY, INC., 
a British Virgin Islands corporation 

~~~e:~--

Address: Nerine Chambers 
5 Columbus Centre 
Road Town, Tortola 
British Virgin Islands 

4820-9071-7184\I 

2 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

UNDER SECRETARY OF COMMERCE FOR INTELLECTUAL PROPERTY AND 

DIRECTOR OF THE UNITED STATES PATENT -6.ND TRADEMARK OFFICE 

JANUARY 03., 2005 
PTAS 

DORSEY & WHITNEY LLP 
I llllll 1111111111111111111111111 1111111111 111111111111111111 

R. MICHAEL ANANIAN, ESQ. 
FOUR EMBARCADERO CENTER, SUITE 3·4op 
SAN FRANCISCO, CA 94111-4187 

*102780108A* 

-UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER 
REFERENCED BELOW. 

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE 
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA 
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD 
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY 
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723. 
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, 
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY, 
SUITE 320, WASHINGTON, .D.C. 20231. 

RECORDATION DATE: 06/28/2004 REEL/FRAME: 015505/0906 
NUMBER OF PAGES: 3 

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS). 

ASSIGNOR: 
KIM, _HAN-GYOO DOC DATE: 06/21/2004 

ASSIGNEE: 
XIMETA TECHNOLOGY, INC. 
NERINE CHAMBERS, 5 COLUMBUS CENTRE 
ROAD TOWN, TORTOLA 
BR.VIRGIN 

ISLANDS 

SERIAL NUMBER: 60240344 FILING DATE: 10/13/2000 
PATENT NUMBER: ISSUE DATE: 
TITLE: DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO A NETWORK 

SERIAL NUMBER: 09974082 FILING DATE: 10/09/2001 
PATENT NUMBER: ISSUE DATE: 
TITLE: DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO NETWORK 

P.O. Box 1450,-Alexandria, Virginia 22313-1450-WWW.USPTO.GOV 
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015505/0906 PAGE 2 

TARA WASHINGTON, EXAMINER 
ASSIGNMENT DIVISION 
OFFICE OF PUBLIC RECORDS 
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,} 

34253/US - RMA (Pl) Assignment of: 09/974,082 

ASSIGNMENT 

WHEREAS, I the undersigned, (1) Han-Gyoo Kim, hereinafter tenned "Inventor" residing 
at Irvine, State of California, has/have invented certain new and useful improvements in 
DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO A NETWORK, and has 
executed a United States provisional patent application disclosing and identifying the invention 
filed 10/13/2000 and assigned Serial No. 60/240.344, and a Unit~d States utility patent 
application disclosing and identifying the invention filed 10/09/2001 and assigned Serial 
No. 09/974.082, as well as the following related international and foreign patent applications: 

International PCT Application 
European Patent Office Application 
Japanese Patent Application 
Korean Patent Application 

and 

PCT/KR0l/01976 (WO 02/054266), 
EP 01272932 (EP1348164), 
JP 2002 555298, and 
KR 10-2001-0000086; 

WHEREAS, XiMeta Technology, Inc. hereinafter tenned "Assignee", a British Virgin 
Islands corporation, having a place of business at Nerine Chambers, 5 Columbus Centre, 
Road Town, Tortola. British Virgin Islands, is desirous of acquiring the entire right, title and 
interest in and to said applications and the inventions disclosed therein, and in and to all 
embodiments of the inventions, heretofore conceived, made or discovered by said Inventor ( all 
collectively hereinafter tenned "said inventions"), afl:d in and to any and all patents, inventor's 
certificates and other forms of protection (hereinafter termed "patents") thereon granted in the 
United States, internationally, and foreign countries. 

NOW, THEREFORE, in consideration of good and valuable consideration acknowledged 
by said Inventor to have been received in full from said Assignee: 

1. Said Inventor does hereby sell, assign, transfer and convey unto said Assignee, 
the entn:e right, title and interest ( a) in and to said patent applications and said inventions; (b) in 
and to all rights to apply for international and foreign patents on said inventions pursuant to the 
International Convention for the Protection of Industrial Property or otherwise; ( c) in and to any 
and all patent applications filed and any and all patents granted on said inventions in the United 
States, internationally, or any foreign country, including each and every patent application filed 
and each an:i every patent granted on any application which is a division, substitution, or 
continuation of any of said applications; and (d) in and to each and every reissue or extensions of 
any of said patents or patent applications; and ( e) all claims for damages by reason of past 
infringement of said patents and patent applications, with the right to sue for and collect the same 
for its own use and enjoyment, and for use and enjoyment of its successors, assigns or other legal 
representatives. 

l of2 
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34253/US - RMA (Pl) Assignment of: 09/974,082 

2. Said Inventor hereby covenants and agrees to cooperate with said Assignee to 
enable said Assignee to enjoy to the fullest extent the right title and interest herein conveyed in 
the United States, internationally, and foreign countries. Such cooperation by said Inventors 
shall include prompt production of pertinent facts and documents, giving of testimony, execution 
of petitions, oaths, specifications, declarations or other papers, and other assistance all to the 
extent deemed necessary or desirable by said Assignee: (a) for perfecting in said Assignee the 
right, title and interest herein conveyed; (b) for prosecuting any of said applications; ( c) for filing 
and prosecuting substitute, divisional, continuing, continuation, continuation-in-part, or 
additional applications covering said inventions; ( d) for filing and prosecuting applications for 
reissuance of any said patents; (e) for interference or other priority proceedings involving said 
inventions; and (f) for legal proceedings involving said inventions and any applications therefor 
and any patents granted thereon, including without limitation · opposition proceedings, 
cancellation proceedings, priority contests, public use proceedings, infringement actions and 
court actions; provided, however, that the expense incurred by said Inventor in providing such 
cooperation shall be paid for by said Assignee. 

3. The terms, covenants and conditions of this assignment shall inure to the benefit 
of said Assignee, its successors, assigns and other legal representatives, and shall be binding 
upon said Inventor, his heirs, legal representatives and assigns. 

IN WITNESS WHEREOF, the said Inventor has executed and delivered this instrument to 
said Assignee: 

Dated: 2::/!!_ day of June , 2004 
(I)~ Han-G Kim 

County of (} <" A. " "l G- ,) 
) ss. 

State of CALIFORNIA .) 

On this -1.. \ day of ...J.!.!M.., in the year .1QQi., before me, (/IA· S '1 f""\. 0 
,..,) j Notary Public of 

the State Qf California , personally appeared Han-Gyoo Kim. pe~&aRally Ima;;;: to we-(or proved to me on the 
basis of satisfactory evidence) to be the person whose name is subscribed to the within instrument, and 
acknowledged to me that he executed the same in his authorized capacity, and that by his signature on the 
instrument the person, or the entity upon behalf of which the person acted, executed the instrument. 

WITNESS my hand and official seal. 

!074877 

Sign,wre .c1 < .¥- .-= 

I 
B m 
I 

2of2 

M.SYMONS 1 
COMM ... 1272866 n 

NOTARY PUllLIC<:AUFORNIA -t 
ORANGE OOllNlY W 

Mr ~e~ e:e:, August 4, 2004 I 

(Seal) 
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Attorney Docket No. 34253/US/2 
Express Mail Label No. EV 622975703 US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re A Ii cation of: 

Applicant 

Appln. No. 

Filed 

Han-gyoo Kim 

09/974,082 

October 9, 2001 

Confirmation No.: 6653 

Group Art Unit: 2155 

Examiner: Korobov, Vitali A. Title DISK SYSTEM ADAPTED 
TO BE DIRECTLY ATTACHED 
TOA NETWORK 

CERTIFICATE OF MAILING BY EXPRESS MAIL 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The undersigned hereby certifies that the following documents:. 

1. Transmittal Letter (1 page); 
2. Copy of Executed Power of Attorney by Assignee (2 pages); 
3. Copy of Notice of Recordation of Assignment and Assignment 

(4 pages); 
4. Certificate of Mailing by Express Mail (1 page); and 
5. Return Card 

relating to the above application, were deposited as "Express Mail" under 37 CFR § 1.10, 
Mailing Label No. EV 622975703 US; with the United States Postal Service addressed to. 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on June ..Jj_, 2005. 

Maile(~::,?L~ 
Print Name: Jane M.Lalis EV62297 57•3usJ 
Dorsey & Whitney LLP 

Tel: 303-629-3400 
Fax: 303-629-3450 
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TRANSMITTAL LETTER 
(General - Patent Pending) 

Han-gyoo Kim 

Docket No. 

34253/US/2 

Application No. 

09/974,082 

Filing Date 

October 9, 2001 

Examiner 

Korobov, Vitali A. 

Customer No. Group Art Unit Confirmation No. 

20686 2155 6653 

Title: DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO A NETWORK 

COMMISSIONER FOR PATENTS: 

Transmitted herewith is: 

-_Combined Power of Attorney by Assignee and Submission Under 37 C.F.R. 3.71 & 3.73(b) (2 pages); and 
-_Notice ofRecordation of Assignment and Assignment (4 pages) 

_in the above identified application. 

~ No additional fee is required. 

• A check in the amount of is attached. 
~ The Director is hereby authorized to charge and credit Deposit Account No. 04-1415 

as described below. 

D Charge the amount of 

~ Credit any overpayment. 

~ Charge any additional fee required . 

. [J _ Payment by credit card. Form PTO-2038 is attached. 
WARNING: Information on this form may become public. Credit card information should not be 
included on thi rm. Provide credit card information and authorization on PTO-2038. 

Sig11ature 

S .. Cra· nwa , Registration No. 44,759 
Dor y & W I ney LLP 
R ublic za Building, Suite 4700 
37 enteenth Street 
Denver, CO 80202-5647 
Phone: (303) 629-3400 
Fax: (303) 629-3450 
USPTO Customer No. 20686 

cc: 

Dated: June .Ji_, 2005 

P16A/REV03 
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PATENT 
Attorney Docket No. 34253/US/2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of: Confirmation No.: 6653 

Han-gyoo KIM Examiner: Korobov, Vitali A. 

Application No. 09/974,082 

Filed: October 9, 2001 

Art Unit: 2155 

For: DISK SYSTEM ADAPTED TO BE 
DIRECTLY ATTACHED TO A NETWORK 

COMBINED POWER OF ATTORNEY BY ASSIGNEE 
AND SUBMISSION UNDER 37 C.F.R. §§ 3.71 AND 3.73(b) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

As an officer of XiMeta Technology, Inc. ("assignee"), a British Virgin Islands 
corporation, I hereby certify that the undersigned is a representative authorized and 
empowered to sign on behalf of the assignee, and that to the best of assignee's 
knowledge and belief it is the assignee of the entire right, title and interest in and to 
the above-referenced patent application by virtue of either: 

A. 

OR 

B. 

• An assignment from the inventor(s) of the patent application identified 
above, 
D 1. a copy of which is attached; or 
D 2. which is recorded in the U.S. Patent and Trademark Office 
at Reel __ , Frame __ , a copy of which is attached. 

A chain of title from the inventor(s), of the patent application identified 
above, to the current assignee as shown below: 

1. From: Han-gyoo Kim To: XiMeta Technology, Inc. 
The document was recorded in the U.S. Patent and Trademark Office 
at Reel 015505, Frame 0906, a copy of which is attached. 

2. From: _______ To: _______ _ 
The document was recorded in the U.S. Patent and Trademark Office 
at Reel ________ , Frame ______ , or a copy of 
which is attached. 
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Assignee hereby appoints on its behalf the following patent attorneys to 
prosecute the patent application identified above and to transact all business in the 
Patent Office connected therewith: 

Dorsey & Whitney LLP 
USPTO Customer No. 32940 

Pursuant to 37 C.F.R. § 3.71, the assignee hereby states that prosecution of 
the above-referenced patent application is to be conducted to the exclusion of the 
inventors. 

Send all correspondence relating to this matter to: 

Dorsey & Whitney LLP 
USPTO Customer No. 32940 

Direct all telephone calls to R. Michael Ananian at (650) 494-8700. 

The undersigned hereby authorizes its legal representative to complete the 
caption of this document, including the Application No. and filing date. 

The undersigned hereby declares that all statements made .herein of his/her 
own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Title 18, United States Code, § 1001 and that such 
willful false statements may jeopardize the validity of the application or any patent 
issuing thereon. 

Signed this ~day of /J/7~ , 2005. 

ASSIGNEE: 

XIMETA TECHNOLOGY, INC., 
a British Virgin Islands corporation 

~~~e:~--

Address: Nerine Chambers 
5 Columbus Centre 
Road Town, Tortola 
British Virgin Islands 

4820-9071-7184\I 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

UNDER SECRETARY OF COMMERCE FOR INTELLECTUAL PROPERTY AND 

DIRECTOR OF THE UNITED STATES PATENT -6.ND TRADEMARK OFFICE 

JANUARY 03., 2005 
PTAS 

DORSEY & WHITNEY LLP 
I llllll 1111111111111111111111111 1111111111 111111111111111111 

R. MICHAEL ANANIAN, ESQ. 
FOUR EMBARCADERO CENTER, SUITE 3·4op 
SAN FRANCISCO, CA 94111-4187 

*102780108A* 

-UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER 
REFERENCED BELOW. 

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE 
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA 
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD 
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY 
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723. 
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, 
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERSON DAVIS HWY, 
SUITE 320, WASHINGTON, .D.C. 20231. 

RECORDATION DATE: 06/28/2004 REEL/FRAME: 015505/0906 
NUMBER OF PAGES: 3 

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS). 

ASSIGNOR: 
KIM, _HAN-GYOO DOC DATE: 06/21/2004 

ASSIGNEE: 
XIMETA TECHNOLOGY, INC. 
NERINE CHAMBERS, 5 COLUMBUS CENTRE 
ROAD TOWN, TORTOLA 
BR.VIRGIN 

ISLANDS 

SERIAL NUMBER: 60240344 FILING DATE: 10/13/2000 
PATENT NUMBER: ISSUE DATE: 
TITLE: DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO A NETWORK 

SERIAL NUMBER: 09974082 FILING DATE: 10/09/2001 
PATENT NUMBER: ISSUE DATE: 
TITLE: DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO NETWORK 
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,} 

34253/US - RMA (Pl) Assignment of: 09/974,082 

ASSIGNMENT 

WHEREAS, I the undersigned, (1) Han-Gyoo Kim, hereinafter tenned "Inventor" residing 
at Irvine, State of California, has/have invented certain new and useful improvements in 
DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO A NETWORK, and has 
executed a United States provisional patent application disclosing and identifying the invention 
filed 10/13/2000 and assigned Serial No. 60/240.344, and a Unit~d States utility patent 
application disclosing and identifying the invention filed 10/09/2001 and assigned Serial 
No. 09/974.082, as well as the following related international and foreign patent applications: 

International PCT Application 
European Patent Office Application 
Japanese Patent Application 
Korean Patent Application 

and 

PCT/KR0l/01976 (WO 02/054266), 
EP 01272932 (EP1348164), 
JP 2002 555298, and 
KR 10-2001-0000086; 

WHEREAS, XiMeta Technology, Inc. hereinafter tenned "Assignee", a British Virgin 
Islands corporation, having a place of business at Nerine Chambers, 5 Columbus Centre, 
Road Town, Tortola. British Virgin Islands, is desirous of acquiring the entire right, title and 
interest in and to said applications and the inventions disclosed therein, and in and to all 
embodiments of the inventions, heretofore conceived, made or discovered by said Inventor ( all 
collectively hereinafter tenned "said inventions"), afl:d in and to any and all patents, inventor's 
certificates and other forms of protection (hereinafter termed "patents") thereon granted in the 
United States, internationally, and foreign countries. 

NOW, THEREFORE, in consideration of good and valuable consideration acknowledged 
by said Inventor to have been received in full from said Assignee: 

1. Said Inventor does hereby sell, assign, transfer and convey unto said Assignee, 
the entn:e right, title and interest ( a) in and to said patent applications and said inventions; (b) in 
and to all rights to apply for international and foreign patents on said inventions pursuant to the 
International Convention for the Protection of Industrial Property or otherwise; ( c) in and to any 
and all patent applications filed and any and all patents granted on said inventions in the United 
States, internationally, or any foreign country, including each and every patent application filed 
and each an:i every patent granted on any application which is a division, substitution, or 
continuation of any of said applications; and (d) in and to each and every reissue or extensions of 
any of said patents or patent applications; and ( e) all claims for damages by reason of past 
infringement of said patents and patent applications, with the right to sue for and collect the same 
for its own use and enjoyment, and for use and enjoyment of its successors, assigns or other legal 
representatives. 

l of2 
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2. Said Inventor hereby covenants and agrees to cooperate with said Assignee to 
enable said Assignee to enjoy to the fullest extent the right title and interest herein conveyed in 
the United States, internationally, and foreign countries. Such cooperation by said Inventors 
shall include prompt production of pertinent facts and documents, giving of testimony, execution 
of petitions, oaths, specifications, declarations or other papers, and other assistance all to the 
extent deemed necessary or desirable by said Assignee: (a) for perfecting in said Assignee the 
right, title and interest herein conveyed; (b) for prosecuting any of said applications; ( c) for filing 
and prosecuting substitute, divisional, continuing, continuation, continuation-in-part, or 
additional applications covering said inventions; ( d) for filing and prosecuting applications for 
reissuance of any said patents; (e) for interference or other priority proceedings involving said 
inventions; and (f) for legal proceedings involving said inventions and any applications therefor 
and any patents granted thereon, including without limitation · opposition proceedings, 
cancellation proceedings, priority contests, public use proceedings, infringement actions and 
court actions; provided, however, that the expense incurred by said Inventor in providing such 
cooperation shall be paid for by said Assignee. 

3. The terms, covenants and conditions of this assignment shall inure to the benefit 
of said Assignee, its successors, assigns and other legal representatives, and shall be binding 
upon said Inventor, his heirs, legal representatives and assigns. 

IN WITNESS WHEREOF, the said Inventor has executed and delivered this instrument to 
said Assignee: 

Dated: 2::/!!_ day of June , 2004 
(I)~ Han-G Kim 

County of (} <" A. " "l G- ,) 
) ss. 

State of CALIFORNIA .) 

On this -1.. \ day of ...J.!.!M.., in the year .1QQi., before me, (/IA· S '1 f""\. 0 
,..,) j Notary Public of 

the State Qf California , personally appeared Han-Gyoo Kim. pe~&aRally Ima;;;: to we-(or proved to me on the 
basis of satisfactory evidence) to be the person whose name is subscribed to the within instrument, and 
acknowledged to me that he executed the same in his authorized capacity, and that by his signature on the 
instrument the person, or the entity upon behalf of which the person acted, executed the instrument. 

WITNESS my hand and official seal. 

!074877 

Sign,wre .c1 < .¥- .-= 

I 
B m 
I 

2of2 

M.SYMONS 1 
COMM ... 1272866 n 

NOTARY PUllLIC<:AUFORNIA -t 
ORANGE OOllNlY W 

Mr ~e~ e:e:, August 4, 2004 I 

(Seal) 
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Ref Hits Search Query DBs Default Plurals llme Stamp 
# Operator 

L1 4741 ("709/250,236,246" or 711/111 or USPAT AND ON 2005/08/10 20:07 
710/5 or 707/204,205).ccls. 

S1 2 ("20030028614").PN. US-PGPUB; OR OFF 2005/01/02 21:18 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S2 2 ("6167490").PN. US-PG PUB; OR OFF 2005/01/02 21:18 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S3 2 ("5838916").PN. US-PGPUB; OR OFF 2005/01/02 21:37 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S4 2 ("6128690").PN. US-PGPUB; OR OFF 2005/08/10 20:08 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB ' 

S5 8535 ((remote near3 storage) or US-PG PUB; AND ON 2005/01/02 22:10 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

S7 38 S5 and (device adj driver) and US-PGPUB; AND ON 2005/01/02 22:37 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S8 63 S5 and ("directly attached") US-PG PUB; AND ON 2005/01/02 22:20 
USPAT; 
USO½R; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S10 116 S5 and {directly near6 attach$2) US-PGPUB; AND ON 2005/01/03 12:10 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Search History 8/10/2005 8:08:59 PM Page 1 
C:\Documents and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 151 

511 4235 "Network Attached Storage" or US-PGPUB; AND ON 2005/08/09 18:03 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

512 132 511 and "Direct Attached Storage" US-PGPUB; AND ON 2005/01/03 13:54 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

5i3 421 Network near4 RAID U5-PGPUB;. AND ON 2005/01/03 13:54 
USPAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

514 2 ("20030028614").PN. U5-PGPUB; OR OFF 2005/01/03 14:43 
U5PAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

515 2 ("20030028614").PN. US-PGPUB; OR OFF 2005/01/03 14:44 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

516 2 ("6167490").PN. U5-PGPUB; OR OFF 2005/01/03 14:44 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

517 2 ("5838916").PN. US-PGPUB; OR OFF 2005/01/03 14:44 
USPAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518 2 ("6128690").PN. U5-PGPUB; OR OFF 2005/01/03 14:44 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Search History 8/10/2005 8:08:59 PM Page 2 
C:\Documents and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 
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519 8535 ((remote near3 storage) or U5-PGPUB; AND ON 2005/01/03 14:45 
(auxiliary near3 storage)) same U5PAT; 
network U5OCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

520 38 519 and (device adj driver) and U5-PGPUB; AND ON 2005/01/03 14:~5 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S21 63 S19 and ("directly attached") US-PGPUB; AND ON 2005/01/03 14:46 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S23 116 S19 and (directly near6 attach$2) US-PGPUB; AND ON 2005/01/03 14:46 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S24 4235 "Network Attached Storage" or US-PGPUB; AND ON 2005/01/03 14:47 
"Storage Area Network" U5PAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S25 132 S24 and "Direct Attached Storage" US-PGPUB; AND ON 2005/01/03 14:47 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

526 421 Network near4 RAID US-PGPUB; AND ON 2005/01/03 14:48 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S27 1146 Network and juke$1box U5-PGPUB; AND ON 2005/01/03 15:01 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Search History 8/10/2005 8:08:59 PM Page 3 
C:\Documents and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 
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S28 1 Network and juke$1box and US-PGPUB; AND ON 2005/01/03 15:02 
369/24.01.ccls. U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

529 2826 virtual near4 disk U5-PGPUB; AND ON 2005/01/03 18:38 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

530 1148 (virtual near4 storage) same U5-PGPUB; AND ON 2005/01/03 19:31 
network U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

531 611 "virtual disk" and network U5-PGPUB; AND ON 2005/01/03 18:57 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

532 195 "virtual disk" same network U5-PGPUB; AND ON 2005/01/03 19:31 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

533 198 (virtual near4 storage) same U5-PGPUB; AND ON 2005/01/03 19:32 
networ.k same local U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

534 225 (virtual near4 storage) same U5-PGPUB; AND ON 2005/01/03 19:36 
(network and local) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

535 58 (virtual near4 storage) near6 US-PGPUB; AND ON 2005/01/03 19:42 
(network and local) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Search History 8/10/2005 8:08:59 PM Page 4 
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S37 26 "virtual local storage" US-PG PUB; AND ON 2005/01/03 19:55 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S38 2 "6421753".pn. US-PG PUB; AND ON 2005/01/03 19:55 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S39 2 "5941972".pn. US-PGPUB; AND ON 2005/01/03 20:00 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S40 1 "20040010654" .pn. US-PGPUB; AND ON 2005/08/04 18:20 
USPAT 

S42 190 network and storage and (housing U5PAT AND ON 2005/08/04 21:14 
adj (chamber or storage)) 

S43 111 network and storage and (housing U5PAT AND ON 2005/08/04 21: 14 
adj (chamber or storage)) disk 

S44 3 network and storage and (housing U5PAT AND ON 2005/08/04 21:14 
adj (chamber or storage)) (disk adj 
controller) 

545 11146 ((remote near3 storage) or U5-PGPUB; AND ON 2005/08/08 14:27 
(auxiliary near3 storage)) same USPAT; 
network U5OCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

S46 76 545 and (device adj driver) and US-PGPUB; AND ON 2005/08/08 14:27 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S47 189 ( network with attached with USPAT AND ON 2005/08/08 15:28 
storage) not channel (local$ with 
(disk or stor$)) 

S48 11 ( network with attached with U5PAT AND ON 2005/08/08 15:20 
storage) not channel (local$ with 
(disk or stor$)) (disk with 
controller) (network with (adapter)) 

S49 7 ( network with attached with USPAT AND ON 2005/08/08 15:29 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

Search History 8/10/2005 8:08:59 PM Page 5 
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550 17 (network with attached with USPAT AND ON 2005/08/08 18: 16 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

551 1 "6389432" .pn. U5PAT AND ON 2005/08/08 15:34 

552 11146 ((remote near3 storage) or U5-PGPUB; AND ON 2005/08/08 15:37 
(auxiliary near3 storage)) same U5PAT; 
network U5OCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

553 76 552 and (device adj driver) and U5-PGPUB; AND ON 2005/08/08 15:37 
(directly near6 attach$2) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

554 1 "6216202".pn. U5PAT AND ON 2005/08/08 i6:38 

555 3 ("6366988" ·or "6356915" or U5PAT AND ON 2005/08/08 16:39 
"6363400").pn. 

556 14 (network with attached with U5PAT AND ON 2005/08/08 19:15 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

557 3 550 not 556 U5PAT AND ON 2005/08/08 19:16 

558 3 ("20030028614" or "6167490" or USPAT AND ON 2005/08/09 17:11 
"5838916" or "6128690").pn. 

559 4 ("20030028614" or "6167490" or US-PGPUB; AND ON 2005/08/09 17:11 
"5838916" or "6128690").pn. USPAT 

560 21 "Network Attached Storage" "as U5PAT AND ON 2005/08/09 18:05 
local" 

561 268 "Network Attached Storage" ( cd or USPAT AND ON 2005/08/09 18:06 
dvd or memory) 

562 138 "Network Attached Storage" ( cd or USPAT AND ON 2005/08/09 18:08 
dvd) 

563 45 "Network Attached Storage" (dvd) USPAT AND ON 2005/08/09 19:51 

564 1 "Network Attached Storage" (virtual USPAT AND ON 2005/08/09 19:51 
with host with bus with adapter) 

Search History 8/10/2005 8:08:59 PM Page 6 
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VI 

Office Action Summary 

Application No. 

09/974,082 

Examiner 

Applicant(s) 

KIM, HAN-GYOO 

Art Unit 

Vitali Korobov 2155 I 
- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event. however. may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZI Responsive to communication(s) filed on 02 June 2005. 

2a)O This action is FINAL. 2b)IZI This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 O.G. 213. 

Disposition of Claims 

4)1Zl Claim(s) 34-42,50-55 and 112-124 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)1Zl Claim(s) 34-42,50-55 and 112-124 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)1Zl The drawing(s) filed on 09 October 2001 is/are: a)IZI accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 
3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

" See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) IZ! Notice of References Cited {PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review {PTO-948) 

3) IZ! Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 0612812004. 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application {PTO-152) 
6) 0 Other: __ . 

U.S. Patent and Trademar1< Office 
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050804 
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Application/Control Number: 09/974,082 

Art Unit: 2155 

DETAILED ACTION 

Page2 

1. This Office Action is in response to the documents filed on 06/02/2005. 

Claims 1-33, 43-49 and 56-111 were canceled. Claims 112-124 were added. Claims 34-

42, 50-55 and 112-124 are pending in this Office Action. 

Paper Submitted 

2. It is hereby acknowledged that the following papers have been received 

and placed of record in the file: Information Disclosure Statement as received on 

06/28/2004 was considered. 

Claim Objections 

3. Claim 113 is objected to because of the following informalities: Claim 113 

recites "the remote hose". For the purposes of this Office Action, the Examiner assumed 

this to mean "the remote host". 

Appropriate correction is required. 

Claim Rejections -35 USC§ 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 

subject matter which the applicant regards as his invention. 

4. Claims 112-124 are rejected under 35 U.S.C. 112, second paragraph. 
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Claim 112 recites the limitation "the remote host" in the last line of the claim. 

There is insufficient antecedent basis for this limitation in the claim. 

All dependent claims are rejected as having the same deficiencies as the claims 

they depend from. 

Claim 118 recites the limitation "the protocol stack" in the first line of the claim. 

There is insufficient antecedent basis for this limitation in the claim. 

Claim 119 recites the limitation "the buffer manager" in the next to last line of the 

claim. There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC§ 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty. in the English language. 

5. Claims 34-42, 50-52, 55, 112-120 and 122 are rejected under 35 

U.S.C. 102(e) as being anticipated by the U.S. Patent No. 6,807,581 to Starr et al. 

(hereinafter Starr). 

Regarding claim 34, Starr teaches a network-attached disk (NAO) device 

adapted to be connected through a network to a host having a system bus, wherein the 

host has a virtual host bus adapter that recognizes the device as if it is a local device 
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connected directly to the system bus of the host, the NAO device comprising: a network 

adapter for receiving disk access command in data link frames through the network 

(Fig. 1, Intelligent NIC 22; Col. 5, lines 31-39 - data link layer connection between the 

INIC and one of the networks); a disk controller, connected to the LAN adapter, for 

executing disk access commands (Fig. 1, 1/0 controller 64, connected to the LAN 

adapter (INIC 22) through the INIC 1/0 bridge 50); and a disk for storing data (Fig. 1, 

INIC Storage Unit 70); and a controller, connected to the network adapter and the disk 

controller, for controlling the operation of the NAO device (Fig. 1, 1/0 controller 72). 

Regarding claim 35, Starr teaches the NAO device of claim 34, wherein the 

network runs Ethernet (Col. 3, lines 52-57 - compatibility to the Ethernet-based 

networks). 

Regarding claim 36, Starr teaches the NAO device of claim 34, wherein said disk 

is formatted as a local disk (As per col. 6, lines 40-43, storage 66, local to the host, and 

INIC storage 70 share the same file system 23). 

Regarding claim 37, Starr teaches the NAO device of claim 34, wherein said disk 

is partitioned as a local disk (As per col. 6, lines 40-43, storage 66, local to the host, and 

INIC storage 70 share the same file system 23. Also, as per col. 6, lines 30-35, the file 

system 23 supports logical file format, and therefore is inherently capable of supporting 

partitions, partitions being nothing more than logical subdivisions of a physical disk 

space). 

Regarding claim 38, Starr teaches the NAO device of claim 34, wherein the 

network adapter has a physical network interface for receiving data from a host and a 
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media access control (MAC) controller (Col. 5, lines 35-39 and Fig. 1 - Media Access 

Control 60). 

Regarding claim 39, Starr teaches the NAO device of claim 34, wherein the 

controller has a state machine for controlling the operation of the NAO device (Fig. 1, 

1/0 controller 72). 

Regarding claim 40, Starr teaches the NAO device of claim 34, wherein the 

controller has a filter for controlling access to the disk (Col. 7, lines 23-26 - filtering 

based on authentication and other connection initialization procedures). 

Regarding claim 41, Starr teaches the NAO device of claim 34, wherein the disk 

is partitioned into a plurality of disk partitions (Col. 5, line 67, col. 6, lines 1-4 - optional 

boot partition). 

Regarding claim 42, Starr teaches the NAO device of claim 41, wherein each 

disk partition is controlled by a separate driver (Col. 5, lines 59-64 - RAID. The disks 

(partitions) in RAID are independent by definition, since RAID stands for "redundant 

array of independent disks"). 

Regarding claim 50, Starr teaches a network-attached storage device adapted to 

be connected through a network to host having a system bus, wherein the host has a 

virtual host bus adapter that recognizes the device as if it is a local device connected 

directly to the system bus of the host, the storage device comprising: a storage device 

(Fig. 1, storage 70); a network adapter for receiving a storage command through the 

network (Fig. 1, sequencers 52, physical layer hardware 58 and MAC 60); and a 

storage controller for executing the storage command (Fig. 1, INIC 1/0 controller 72). 
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Regarding claim 51, Starr teaches the network-attached storage device of claim 

50, further comprising a state machine controlling the operation of the storage device 

(Fig. 1, INIC 1/0 controller 72). 

Regarding claim 52, Starr teaches the network-attached storage device of claim 

50, wherein the storage device is a disk (Col. 5, lines 59-60). 

Regarding claim 55, Starr teaches the network-attached storage device of claim 

50, wherein the storage device is a memory device (Col. 6, lines 9-14). 

Regarding claim 112, Starr teaches a network attached disk device, comprising: 

a first disk device (Fig. 1, INIC storage unit 70); a network attached disk device 

controller operative to receive across a network an input/output command for the first 

disk device (Fig. 1, INIC 1/0 controller 72); a disk controller operative to control the 

operation of the disk device in response to the input/output command (Fig. 1, INIC 1/0 

controller 72); a network adapter operative to receive the input/output command from 

the network attached disk device controller (Fig. 1, INIC 22); wherein the network 

attached disk device is operative to be recognized as a local device by the remote host 

(As per col. 6, lines 40-43, storage 66, local to the host, and INIC storage 70 share the 

same file system 23. As per col. 5, line 67 and col. 6, lines 1-4, INIC 1/0 controller 72 

may be connected to the 1/0 bus 40). 

Regarding claim 113, Starr teaches the network attached disk device of claim 

112, further operative to be recognized by the host as a local device attached to a 

system bus of the remote host (Col. 5, lines 53-67 and col. 6, lines 1-4 disclose various 

configurations for connecting 1/0 controller 72 to the host 20. If the connection is 
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implemented through a Fibre Channel, and the 1/0 controller is not connected to the 1/0 

bus of the host, then the INIC storage unit 70 is recognized by the host as a local drive 

attached to the system bus 48 of the remote host). 

Regarding claim 114, Starr teaches the network attached disk device of claim 

112, further comprising a second disk device (Col. 5, lines 53-54 - collection of disk 

drives). 

Regarding claim 115, Starr teaches the network attached disk device of claim 

114, wherein the first and second disk devices are both operative to be recognized as 

unique local devices by the remote host (Col. 5, lines 53-54 - collection of disk drives). 

Regarding claim 116, Starr teaches the network attached disk device of claim 

112, wherein the input/output command comprises a local bus input/output command 

(As per col. 5, line 67 and col. 6, lines 1-4, INIC 1/0 controller 72 may be connected to 

the local 1/0 bus 40). 

Regarding claim 117, Starr teaches the network attached disk device of claim 

116, wherein the input/output command further comprising a protocol stack for network 

communication (Col. 5, lines 17-21 - protocol stack 38). 

Regarding claim 118, Starr teaches the network attached disk device of claim 

116, wherein the protocol stack comprises a TCP/IP connection (Col. 7, lines 26-29). 

Regarding claim 119, Starr teaches the network attached disk device of claim 

112, wherein the disk controller comprises: a channel controller (Col. 5, lines 53-57 -

controller 72); at least one disk channel operatively connected to the channel controller 

(Col. 5, lines 53-57 - INIC storage unit 70 connected to INIC controller 72 via parallel 
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channel 75); a buffer manager operatively connected to the channel controller (Fig. 1, 

buffers 77 are connected to controller 72 via bus 48); and a bus interface operatively 

connected to the buffer manager and the network attached disk device controller (Fig. 1, 

buffers 77 are connected to controller 72 via bus 48). 

Regarding claim 120, Starr teaches the network attached disk device of claim 

112, wherein the network attached disk device controller comprises: a main controller 

operative to generally control the operation of the network attached disk device (Fig. 1, 

controller 72); a buffer management module operative to cache data associated with the 

first disk device (Fig. 1, INIC memory manager 46, buffers 77, cache 74 of the 

Communication Control Block (CCB)); a disk controller driver for interfacing with the 

disk controller (Fig. 1, INIC driver 39); and a network adapter driver for interfacing with 

the network adapter (FIG. 13 is a diagram of a Microsoft.RTM. TCP/IP stack and 

Alacritech command driver configured for NetBios communications). 

Regarding claim 120, Starr teaches the network attached disk of claim 120, 

wherein the network attached disk device is further operative to control access rights to 

the first disk (Col. 7, lines 23-26 - authentication). 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 53-54, 121, 123 and 124 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Starr in view of the U.S. Patent No. 6,389,432 to 

Pothapragada et al. (hereinafter Pothapragada). 

Regarding claim 53, Starr teaches the network-attached storage device of claim 

50. 

Starr further teaches that the INIV 1/0 controller 72 may be a SCSI controller 

(Col. 5, lines 62-64), known in the art to support tape drives, but does not explicitly 

teach the network-attached storage device of claim 50, wherein the storage device is a 

tape device. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, where one of the virtual volumes is a 

tape farm (Fig. 2, tape farm 204), which may be controlled by a SCSI controller 

(Pothapragada, col. 4, lines 19-24). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach the SCSI-controlled tape farm of 

Pothapragada to remote storage SCSI controller of Starr in order to meet the increasing 

demand for storage and continually lower prices of storage, along with providing 

seamless expansion of online storage capacity (Pothapragada, col.1, lines 49-57). 

Regarding claim 54, Starr teaches the network-attached storage device of claim 

50. 
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Starr further teaches that the INIV 1/0 controller 72 may be a SCSI controller 

(Col. 5, lines 62-64), known in the art to support CD-ROM drives, but does not exp!icitly 

teach the network-attached storage device of claim 50, wherein the storage device is a 

CD drive. 

However, Pothapragada teach~s a system with virtual volume access and 

management of network-attached storage devices, where one of the virtual volumes is a 

CD drive (Pothapragada, col. 15, lines 14-16). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach a CD drive of Pothapragada to remote 

storage SCSI controller of Starr in order to meet the increasing demand for storage and 

continually lower prices of storage, along with providing seamless expansion of online 

storage capacity (Pothapragada, col.1, lines 49-57). 

Regarding claim 121, Starr teaches the network attached disk device of claim 

120. 

Starr does not explicitly teach the network attached disk device of claim 120, 

wherein the network attached disk device is further operative to provide back-up 

functionality to the remote host. 

However, Pothapragada a network attached disk device that is operative to 

provide back-up functionality to the remote host (Pothapragada, col. 13, lines 8-12). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made combine the teaching of Starr with the teachings of 
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Pothapragada in order to enhance the functionality of the network attached disk with 

additional function of performing backups for the host. 

Regarding claim 123, Starr teaches the network attached disk of claim 112. 

Starr further teaches that the INIV 1/0 controller 72 may be a SCSI controller 

(Col. 5, lines 62-64), known in the art to support CD-ROM drives, but does not explicitly 

teach the network attached storage device of claim 112, wherein the first disk device 

comprises a compact disk. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, wherein the first disk device 

comprises a compact disk (Pothapragada, col. 15, lines 14-16). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach a CD drive of Pothapragada to remote 

storage SCSI controller of Starr in order to meet the increasing demand for storage and 

continually lower prices of storage, along with providing seamless expansion of online 

storage capacity (Pothapragada, col.1, lines 49-57). 

Regarding claim 124, Starr teaches the network attached disk of claim 112. 

Starr further teaches that the INIV 1/0 controller 72 may be a SCSI controller 

(Col. 5, lines 62-64), known in the art to support DVD-ROM drives. Starr, in combination 

with Pothapragada further teaches the network-attached storage devices of claim 112, 

wherein the first disk device comprises a compact disk (Pothapragada, col. 15, lines 14-

16). Starr does not explicitly teach the network attached storage device of claim 112, 

wherein the first disk device comprises a digital versatile disk. 
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"Official Notice" is taken that the concept and the advantages of substituting a 

digital versatile disk for compact disk is old and well known in the art. 

Therefore, it would have been obvious to one of ordinary skills in the art at the 

time the invention was made to modify Starr by replacing a compact disk with a digital 

versatile disk. One of ordinary skills in the art would be motivated to do so in order to 

provide a higher storage capacity per disk. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, wherein the first disk device 

comprises a compact disk (Pothapragada, col. 15, lines 14-16). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach a CD drive of Pothapragada to remote 

storage SCSI controller of Starr in order to meet the increasing demand for storage and 

continually lower prices of storage, along with providing seamless expansion of online 

storage capacity (Pothapragada, col.1, lines 49-57). 

7. Examiner's note: Examiner has cited particular columns and line 
numbers in the references as applied to the claims above for the convenience of the 
applicant. Although the specified citations are representative of the teachings of the art 
and are applied to the specific limitations within the individual claim, other passages and 
figures may apply as well. It is respectfully requested from the applicant in preparing 
responses, to fully consider the references in entirety as potentially teaching all or part 
of the claimed invention, as well as the context of the passage as taught by the prior art 
or disclosed by the Examiner. 

Conclusion 
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8. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. Applicant is reminded that in amending in response to a rejection 

of claims, the patentable novelty must be clearly shown in view of the state of the art 

disclosed by the references cited and the objection made. Applicant must show how 

the amendments avoid such references and objections. See 37 CFR § 1.111 (c). 

9. Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to Vitali Korobov whose telephone number is 571-272-

7506. The examiner can normally be reached on Mon-Friday 8a.m. - 4:30p.m .. 

If attempts to reach the examiner by telephone are unsuccessful,. the examiner's 

supervisor, Saleh Najjar can be reached on (571 )272-4006. The fax phone number for 

the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspfo.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

08/10/2005 
VAK 

Vitali Korobov 
Examiner 
Art Unit 2155 
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remarks and amend the above-identified application as follows: 
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1-33. (canceled) 
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Amendments to the Claims 

34. (Currently Amended) A network-attached disk (NAO) device adapted to be 

connected through a network to a host having a system bus, wherein the host has a virtual 

host bus adapter that recognizes the device as if it is a local device connected directly to the 

system bus of the host, the NAO device comprising: a network adapter for receiving disk 

access command in data link frames through the network; a disk controller, connected to the 

LAN adapter, for executing disk access commands; [[and]] a disk for storing data; and a 

controller, connected to the network adapter and the disk controller, for controlling the 

operation of the NAO device[[.]]: wherein access to the disk is operatively controlled by the 

disk controller. 

35. (original) The NAO device of claim 34, wherein the network runs Ethernet. 

36. (original) The NAO device of claim 34, wherein said disk is formatted as a local disk. 

37. (original) The NAO device of claim 34, wherein said disk is partitioned as a local 

disk. 

38. (original} The NAO device of claim 34, wherein the network adapter has a physical 

network interface for receiving data from a host and a media access control (MAC) 

controller. 

39. (original} The NAO device of claim 34, wherein the controller has a state machine for 

controlling the operation of the NAO device. 

40. (original) The NAO device of claim 34, wherein the controller has a filter for 

controlling access to the disk. 

41. (original) The NAO device of claim 34, wherein the disk is partitioned into a plurality 

of disk partitions. 

42. (original) The NAO device of claim 41, wherein each disk partition is controlled by a 

separate driver. 
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43-49. (canceled} 
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50. (original) A network-attached storage device adapted to be connected through a 

network to host having a system bus, wherein the host has a virtual host bus adapter that 

recognizes the device as if it is a local device connected directly to the system bus of the 

host, the storage device comprising: a storage device; a network adapter for receiving a 

storage command through the network; and a storage controller for executing the storage 

command. 

51. (original) The network-attached storage device of claim 50, further comprising a 

state machine controlling the operation of the storage device. 

52. (original} The network-attached storage device of claim 50, wherein the storage 

device is a disk. 

53. (original) The network-attached storage device of claim 50, wherein the storage 

device is a tape device. 

54. (original) The network-attached storage device of claim 50, wherein the storage 

device is a CD drive. 

55. (original) The network-attached storage device of claim 50, wherein the storage 

device is a memory device. 

56-111. (canceled) 

112. (Currently Amended) A network attached disk device, comprising: 

a first disk device; 

a network attached disk device controller operative to receive across a network an 

input/ouput command for the first disk device; 

a disk controller operative to control the operation of the disk device in response to 

the input/output command; 

a network adapter operative to receive the input/output command from the network 

attached disk device controller; wherein 

the network attached disk device is operative to be recognized as a local device by 

[[the]]§. remote host. 
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113. (Previously Presented} The network attached disk device of claim 112, further 

operative to be recognized by the host as a local device attached to a system bus of the 

remote host. 

114. (Previously Presented) The network attached disk device of claim 112, further 

comprising a second disk device. 

115. (Previously Presented) The network attached disk device of claim 114, wherein the 

first and second disk devices are both operative to be recognized as unique local devices by 

the remote host. 

116. (Previously Presented) The network attached disk device of claim 112, wherein the 

input/output command comprises a local bus input/output command. 

117. (Previously Presented) The network attached disk device of claim 116, wherein the 

input/output command further comprising a protocol stack for network communication. 

118. (Currently Amended) The network attached disk device of claim 116, wherein [[the]]2 

protocol stack comprises a TCP/IP connection. 

119. (Previously Presented) The network attached disk device of claim 112, wherein the 

disk controller comprises: 

a channel controller; 

at least one disk channel operatively connected to the channel controller; 

a buffer manager operatively connected to the channel controller; and 

a bus interface operatively connected to the buffer manager and the network 

attached disk device controller. 

120. (Previously Presented) The network attached disk device of claim 112, wherein the 

network attached disk device controller comprises: 

a main controller operative to generally control the operation of the network attached 

disk device; 

a buffer management module operative to cache data associated with the first disk 

device; 

a disk controller driver for interfacing with the disk controller; and 
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a network adapter driver for interfacing with the network adapter. 

121. (Currently Amended) The network attached disk device of claim 120, wherein the 

network attached disk device is further operative to provide back-up functionality to the 

remote hos[[e]]!. 

122. (Previously Presented) The network attached disk of claim 120, wherein the network 

attached disk device is further operative to control access rights to the first disk. 

123. (Previously Presented) The network attached disk of claim 112, wherein the first disk 

device comprises a compact disk. 

124. (Previously Presented) The network attached disk of claim 112, wherein the first disk 

device comprises a digital versatile disk. 
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REMARKS/ARGUMENTS 

This Amendment is responsive to the Office action dated August 15, 2005, setting 

forth a shortened three month statutory period for reply expiring November 15, 2005. 

Response to Claim Objections/Rejections 

I. Claim Objections 

The Examiner objected to claim 113 for reciting the limitation "the remote hose." The 

Applicant notes claim 113 was submitted in response to the Restriction Requirement dated 

February 2, 2005. As submitted in the Amendment and Response filed June 2, 2005, claim 

113 reads, "The network attached disk device of claim 112, further operative to be 

recognized by the host as a local device attached to a system bus of the remote host." 

Applicant is uncertain how the limitation "the remote hose" appeared in claim 113 as 

examined by the Examiner. 

However, Applicant notes that new claim 121, also submitted in response to the 

Restriction Requirement, recites "the remote hose" as a limitation. Accordingly, claim 121 

has been amended to recite "the remote host' as a limitation in order to correct a 

typographical error. 

II. Claim Rejections Under 35 U.S.C. § 112. paragraph 2 

The Examiner rejected claim 112 under 35 U.S.C. § 112, second paragraph, as 

lacking sufficient antecedent basis for the limitation "the remote host." In response to the 

rejection, the Applicant hereby amends claim 112 to change the phrase "the remote host" to 

"a remote host" to correct this typographical error. Accordingly, the Applicant respectfully 

requests the Examiner withdraw his rejection and allow claim 112. 

Claims 113-124 are rejected as inheriting the deficiency of claim 112, from which 

they depend. Insofar as claim 112 has been amended to overcome the Examiner's §112 

rejection, the Applicant respectfully requests the Examiner withdraw his rejection and allow 

these claims. 

The Examiner rejected claim 118 under 35 U.S.C. § 112, second paragraph, as 

lacking sufficient antecedent basis for the limitation "the protocol stack" in the first line of the 

claim. In response to the rejection, the Applicant hereby amends claim 118 to change "the 

protocol stack" to "a protocol stack" to correct this typographical error. As amended, the 

Applicant respectfully submits claim 118 is patentable under 35 U.S.C. § 112. 
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The Examiner rejected claim 119 under 35 U.S.C. § 112, second paragraph, for 

insufficient antecedent basis for the limitation "the buffer manager" in the next to the last line 

of the claim. This objection is respectfully traversed. The antecedent basis for this may be 

found in the claim at line 5. 

Ill. Rejections Under 35 U.S.C. § 102- Claims 34-42, 50-52. 55, 112-120 and 122 

The Examiner rejected claims 34-42, 50-52, 55, 112-120 and 122 under 35 U.S.C. 

§ 102(e) as anticipated by U.S. Patent No. 6,807,581 to Starr et al. (hereafter "Starr"). For at 

least the following reasons, the Applicant respectfully disagrees. 

A. Claims 34 and 50 

Initially, the Applicant addresses the rejection of independent claims 34 and 50. 

Independent claims 34 and 50 both require "a network-attached disk (NAD) device adapted 

to be connected through a network to a host." The Applicant respectfully submits Starr does 

not teach this limitation, and thus cannot anticipate independent claims 34 and 50. 

Starr teaches a NAO device (INIC storage unit 70 connected to INIC 22) connected 

to a host 20 via a local input/output (1/0) bus 40 (Fig. 1). Particularly, Starr teaches: "The 

host 20 is connected to the INIC 22 by an 1/0 bus 40, such as a PCI bus, which is coupled to 

the host bus 35 by a host 1/0 bridge 42" (col. 5, lines 25-27). Starr does not teach a NAO 

device "connected through a network to a host" as required by claims 34 and 50. At most, 

Starr teaches an INIC storage unit 70 attached to the host via a local bus 40 (Fig. 1 ). 

Similarly, Starr does not teach a host having "a virtual host bus adapter that 

recognizes the device as if it is a local device connected directly to the system bus of the 

host," as required by claims 34 and 50. Indeed, the Examiner has not cited any portion of 

Starr as teaching the virtual host adapter required by these claims, nor can the Applicant find 

any such teaching. Thus, Starr cannot (and does not) anticipate either claim 34 or 50. 

The Applicant also respectfully disagrees that Starr teaches "a disk controller, 

connected to the LAN adaptor, for executing disk access commands," as used in the context 

of the present claims. (Fig. 1, 1/0 controller 64, connected to the LAN adaptor (INIC 22) 

through the INIC 1/0 bridge 50). As taught by Starr, the 1/0 controller 64 is part of the host. 

By contrast, claim 34 requires the controller be part of the NAO, not the host. Furthermore, 

Starr's 1/0 controller 64 does not control access to an NAO storage device. Instead, 1/0 

controller 64 controls access to the host storage unit 66. 

Insofar as Starr does not teach all the limitations of either independent claims 34 or 

50, it cannot anticipate either claim. Accordingly, Applicant respectfully requests the 

Examiner withdraw his rejections and allow claims 34 and 50 over the cited reference. 
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B. Claim 112 
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With respect to independent claim 112, Starr fails to teach "a network attached disk device 

controller operative to receive across a network an input/output command for [a] first disk 

device" as part of a "network attached disk device," as required by claim 112. Starr's INIC is 

part of a device attached to a host across a standard, local bus, as explained above. There 

is no teaching or suggestion in Starr that the INIC may "receive across a network an 

input/output command" while operating as part of a "network attached disk device." 

Further, independent claim 112 requires the "network attached disk device [be] 

operative to be recognized as a local device by a remote host." While Starr may disclose a 

local device that is attached to a system bus of a local host (see, e.g., col. 5, lines 53-67 and 

col. 6, lines 1-4 ), it does not disclose a network attached disk device recognized as a local 

device by a remote host. The Examiner has cited portions of Starr that explicitly teach a 

storage device 70 connected across a data channel 75 to an 1/0 controller 72 (see., e.g., 

Fig. 1) as anticipating this limitation. In particular, the Examiner explains, "If the connection 

[75] is implemented through a Fibre Channel, and the 1/0 controller [72] is not connected to 

the 1/0 bus of the host, then the INIC storage unit 70 is" recognized by the host as a local 

drive attached to the system bus 48 of the remote host." The Applicant respectfully 

disagrees. 

First, Starr explicitly states that the bus 40 running between the INIC 22 and the host 

20 is "an 1/0 bus 40, such as a PCI bus" (col. 5, lines 26-28). In turn, the 1/0 controller 72, 

as part of the INIC and as shown in Fig. 1, is connected to the 1/0 bus 40. There is 

absolutely no teaching or suggestion in Starr that this connection may be omitted or replaced 

with a connection to something else, despite the Examiner's assertion. Indeed, Starr 

explicitly requires the INIC (and thus the 1/0 controller 72) be connected to the host 1/0 bus. 

Second, even were the 1/0 controller somehow connected to a host through another 

connection, there is not even a suggestion in Starr that the host would accordingly recognize 

the corresponding storage unit 70 as a "local device," as required by claim 112. The 

Examiner asserts this, but this is simply a presumption he makes rather than a teaching of 

the reference. Starr makes no reference whatsoever to exactly how the host "sees" or 

recognizes the storage unit 70. Accordingly, in the absence of any such disclosure, the 

Examiner is improperly applying the teachings of Starr against independent claim 112 as a 

form of hindsight. The Applicant respectfully submits, insofar as Starr is silent on the matter, 

that Starr's host 20 would view the storage unit 70 as a remote storage unit if the bus 40 

were a Fibre Channel because the storage unit would in fact be remote from the host in such 

a setup. 
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The remaining rejected claims all depend, either directly or indirectly, from one of 

independent claims 34, 50 and 112. Accordingly, these dependent claims are themselves 

patentable. The Applicant makes this statement without reference to or waiving the 

independent bases of patentability within each dependent claim. The Applicant therefore 

requests the Examiner withdraw his rejections of the dependent claims under 35 U.S.C. 

§ 102. 

IV. Rejections Under 35 U.S.C. § 103- Claims 53-54, 121, 123 and 124 

The Examiner rejected claims 53-54, 121, 123 and 124 under 35 U.S.C. § 103 as 

unpatentable over Starr in view of the U.S. Patent No. 6,389,432 to Pothapragada et al. For 

at least the following reason, the Applicant respectfully disagrees. 

Each of claims 53-54 depend from independent claim 50, which has been shown to 

be patentable over the cited references. Likewise, each of claims 121, 123 and 124 depend 

from independent claim 112, which also have been shown to be patentable over the cited 

references. Accordingly, these dependent claims are also patentable. The Applicant makes 

this statement without reference to or waiving the independent bases of patentability within 

each dependent claim. The Applicant therefore requests the Examiner withdraw his 

rejections allow the rejected dependent claims. 

Claims 113-124 are rejected as inheriting the deficiency of claim 112 from which they 

depend. Insofar as claim 112 has been amended to overcome the Examiner's §112 

rejection, the Applicant respectfully requests the Examiner withdraw his rejection and allow 

these claims. 

V. Conclusion 

The Applicant thanks the Examiner for his careful review of the present application 

and pending claims. Further, the Applicant respectfully submits the present application is 

now in condition for allowance. Therefore, the Applicant respectfully requests the issuance 

of a Notice of Allowability at the Examiner's earlest convenience. 

The present Amendment and Response is submitted on November 15, 2005, within 

three months from the mailing date of the Office action. Accordingly, the Applicant 

respectfully submits no fees or petitions for extensions of time are required. Should, 

however, any fee or petition be necessary in connection with this paper, please consider this 

a request therefor and authorization to charge Deposit Account No. 04-1415 as needed. 
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If the Examiner should require any additional information or amendment, please 

contact the undersigned attorney. 

Respectfully submitted, 

DORSEY & WHITNEY LLP 
370 Seventeenth Street, Suite 4700 
Denver, Colorado 80202-5647 
Tel: 303-629-3400 
Fax: 303-629-3450 
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532 195 "virtual disk" same network US-PGPUB; AND ON 2005/01/03 19:31 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

533 198 (virtual near4 storage) same U5-PGPUB; AND ON 2005/01/03 19:32 
network same local U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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534 225 (virtual near4 storage) same U5-PGPUB; AND ON 2005/01/03 19:36 
(network and local) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

535 58 (virtual near4 storage) near6 U5-PGPUB; AND ON 2005/01/03 19:42 
(network and local) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

537 26 "virtual local storage" U5-PGPUB; AND ON 2005/01/03 19:55 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

538 2 "6421753".pn. U5-PGPUB; AND ON 2005/01/03 19:55 
USPAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

539 2 "5941972" .pn. U5-PGPUB; AND ON 2005/01/03 20:00 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

540 1 "20040010654" .pn. U5-PGPUB; AND ON 2005/08/04 18:20 
U5PAT 

542 190 network and storage and (housing U5PAT AND ON 2005/08/04 21:14 
adj (chamber or storage)) 

543 111 network and storage and (housing U5PAT AND ON 2005/08/04 21:14 
adj (chamber or storage)) disk 

544 3 network and storage and (housing U5PAT AND ON 2005/08/04 21:14 
adj (chamber or storage)) (disk adj 
controller) 

545 11146 ((remote near3 storage) or U5-PGPUB; AND ON 2005/08/08 14:27 
(auxiliary near3 storage)) same U5PAT; 
network U5OCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

546 76 545 and (device adj driver) and US-PGPUB; AND ON 2005/08/08 14:27 
(directly near6 attach$2) USPAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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547 189 ( network with attached with USPAT AND ON 2005/08/08 15:28 
storage) not channel (local$ with 
(disk or stor$)) 

548 11 (network with attached with USPAT AND ON 2005/08/08 15:20 
storage) not channel (local$ with 
(disk or stor$)) (disk with 
controller) (network with (adapter)) 

549 7 ( network with attached with USPAT AND ON 2005/08/08 15:29 
storage) not channel (local$ with 
(disk or stor$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

550 17 ( network with attached with USPAT AND ON 2005/08/08 18:16 
storage) (local$ with (disk or 
stor$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

551 1 "6389432" .pn. USPAT AND ON 2005/08/08 15:34 

552 11146 ((remote near3 storage) or U5-PGPUB; AND ON 2005/08/08 15:37 
(auxiliary near3 storage)) same USPAT; 
network U5OCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

553 76 552 and ( device adj driver) and US-PGPUB; AND ON 2005/08/08 15:37 
(directly near6 attach$2) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

554 1 "6216202" .pn. USPAT AND ON 2005/08/08 16:38 

555 3 ("6366988" or "6356915" or USPAT AND ON 2005/08/08 16:39 
"6363400").pn. 

556 14 ( network with attached with USPAT AND ON 2005/08/08 19:15 
storage) (local$ with (disk or 
stor$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

557 3 550 not 556 U5PAT AND ON 2005/08/08 19:16 

558 3 ("20030028614" or "6167490" or U5PAT AND ON 2005/08/09 17:11 
"5838916" or "6128690").pn. 

559 4 ("20030028614" or "6167490" or U5-PGPUB; AND ON 2005/08/09 17:11 
"5838916" or "6128690").pn. U5PAT 

560 21 "Network Attached Storage" "as U5PAT AND ON 2005/08/09 18:05 
local" 

561 268 "Network Attached Storage" ( cd or USPAT AND ON 2005/08/09 18:06 
dvd or memory) 

562 138 "Network Attached Storage" ( cd or USPAT AND ON 2005/08/09 18:08 
dvd) 
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563 45 "Network Attached Storage" (dvd) USPAT AND ON 2005/08/09 19:51 

564 1 "Network Attached Storage" (virtual USPAT AND ON 2005/08/09 19:51 
with host with bus with adapter) 

565 4741 ("709/250,236,246" or 711/111 or USPAT AND ON 2005/08/10 20:07 
710/5 or 707/204,205).ccls. 

566 1 "20050193189" .pn. US-PGPUB; AND ON 2006/02/11 23:13 
USPAT 

568 9 (Internet with storage) (x$disk or USPAT AND ON 2006/02/12 00:56 
x$drive) 

569 792 ( channel with attach$4 with USPAT AND ON 2006/02/12 01:17 
storage) 

570 43 ( channel with attach$4 with USPAT AND ON 2006/02/12 01:18 
storage) DAS 

571 29 (remote adj storage) (channel with USPAT AND ON 2006/02/12 02:32 
attach$4 with storage) 

572 1 (remote adj storage) (channel with USPAT AND ON 2006/02/12 02:32 
attach$4 with storage) irwin.in. 
controller 

573 9 (virtual adj local adj storage) USPAT AND ON 2006/02/12 02:49 

574 2 ("20020069245").PN. US-PG PUB; OR OFF 2006/02/12 02:59 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

575 2 ("20030028614").PN. US-PGPUB; OR OFF 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

576 2 ("6167490").PN. US-PGPUB; OR OFF 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

577 2 ("5838916").PN. US-PG PUB; OR OFF 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

578 2 ("6128690").PN. US-PGPUB; OR OFF 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Search History 2/13/2006 3:12:03 AM Page 7 
C:\Documents and Settings\vkorobov\My Documents\EAST\ Workspaces\09974082. wsp 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 195 

579 13573 ((remote near3 storage) or US-PGPUB; AND ON 2006/02/12 16: 15 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

580 55 579 and ( device adj driver) and US-PGPUB; AND ON 2006/02/12 16: 15 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

581 95 579 and ("directly attached") US-PGPUB; AND ON 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

582 194 579 and (directly near6 attach$2) US-PGPUB; AND ON 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

583 7242 "Network Attached Storage" or US-PGPUB; AND ON 2006/02/12 16:15 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

584 224 583 and "Direct Attached Storage" US-PGPUB; AND ON 2006/02/12 16: 15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

585 597 Network near4 RAID US-PGPUB; AND ON 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

586 2 ("20030028614").PN. US-PG PUB; OR OFF 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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587 2 ("20030028614").PN. U5-PGPUB; OR OFF 2006/02/12 16:15 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

588 2 ("6167490").PN. US-PGPUB; OR OFF 2006/02/12 16:15 
USPAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

589 2 ("5838916").PN. US-PGPUB; OR OFF 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

590 2 ("6128690").PN. U5-PGPUB; OR OFF 2006/02/12 16:15 
USPAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S91 13573 ((remote near3 storage) or U5-PGPUB; AND ON 2006/02/12 16:15 
(auxiliary near3 storage)) same U5PAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

592 55 S91 and (device adj driver) and U5-PGPUB; AND ON 2006/02/12 16:15 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

593 95 591 and ("directly attached") U5-PGPUB; AND ON 2006/02/12 16:15 
U5PAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

594 194 591 and (directly near6 attach$2) U5-PGPUB;. AND ON 2006/02/12 16:15 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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S95 7242 "Network Attached Storage" or US-PG PUB; AND ON 2006/02/12 16:15 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S96 224 S95 and "Direct Attached Storage" US-PGPUB; AND ON 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S97 597 Network near4 RAID US-PGPUB; AND ON 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S98 1506 Network and juke$1box US-PG PUB; AND ON 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S99 2 Network and juke$1box and US-PGPUB; AND ON 2006/02/12 16: 15 
369/24.01 .eels. USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Sl0 3562 virtual near4 disk US-PGPUB; AND ON 2006/02/12 16: 15 
0 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Sl0 1646 (virtual near4 storage) same US-PGPUB; AND ON 2006/02/12 16:15 
1 network USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Sl0 853 "virtual disk" and network US-PGPUB; AND ON 2006/02/12 16: 15 
2 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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510 295 "virtual disk" same network U5-PGPUB; AND ON 2006/02/12 16: 15 
3 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 276 (virtual near4 storage) same U5-PGPUB; AND ON 2006/02/12 16: 15 
4 network same local U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 309 (virtual near4 storage) same U5-PGPUB; AND ON 2006/02/12 16: 15 
5 (network and local) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 78 (virtual near4 storage) near6 U5-PGPUB; AND ON 2006/02/12 16:15 
6 (network and local) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 29 "virtual local storage" U5-PGPUB; AND ON 2006/02/12 21:36 
7 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 2 "6421753".pn. U5-PGPUB; AND ON 2006/02/12 16:15 
8 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 2 "5941972".pn. U5-PGPUB; AND ON 2006/02/12 16: 15 
9 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

511 1 "20040010654" .pn. US-PG PUB; AND ON 2006/02/12 16: 15 
0 U5PAT 

511 203 network and storage and (housing USPAT AND ON 2006/02/12 16: 15 
1 adj (chamber or storage)) 

511 121 network and storage and (housing USPAT AND ON 2006/02/12 16:15 
2 adj (chamber or storage)) disk 

511 3 network and storage and (housing U5PAT AND ON 2006/02/12 16:15 
3 adj (chamber or storage)) (disk adj 

controller) 
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511 13573 ((remote near3 storage) or U5-PGPUB; AND ON 2006/02/12 16:15 
4 (auxiliary near3 storage)) same U5PAT; 

network U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

511 85 5114 and (device adj driver) and U5-PGPUB; AND ON 2006/02/12 16:15 
5 (directly near6 attach$2) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

511 214 ( network with attached with U5PAT AND ON 2006/02/12 16: 15 
6 storage) not channel (local$ with 

(disk or star$)) 

511 11 ( network with attached with U5PAT AND ON 2006/02/12 16:15 
7 storage) not channel (local$ with 

(disk or star$)) (disk with 
controller) (network with (adapter)) 

511 7 ( network with attached with U5PAT AND ON 2006/02/12 16:15 
8 storage) not channel (local$ with 

(disk or star$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

511 19 (network with attached with U5PAT AND ON 2006/02/12 16:15 
9 storage) (local$ with (disk or 

stor$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

512 1 "6389432" .pn. USPAT AND ON 2006/02/12 16:15 
0 

512 13573 ((remote near3 storage) or US-PGPUB; AND ON 2006/02/12 16:15 
1 (auxiliary near3 storage)) same USPAT; 

network USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S12 85 S121 and (device adj driver) and US-PGPUB; AND ON 2006/02/12 16:15 
2 (directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S12 1 "6216202" .pn. USPAT AND ON 2006/02/12 16:15 
3 

S12 3 ("6366988" or "6356915" or USPAT AND ON 2006/02/12 16:15 
4 "6363400").pn. 
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512 16 ( network with attached with USPAT AND ON 2006/02/12 16:15 
5 storage) (local$ with (disk or 

star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

512 3 5119 not 5125 USPAT AND ON 2006/02/12 16:15 
6 

512 3 {"20030028614" or "6167490" or USPAT AND ON 2006/02/12 16:15 
7 "5838916" or "6128690").pn. 

512 4 ("20030028614" or "6167490" or US-PGPUB; AND ON 2006/02/12 16: 15 
8 "5838916" or "6128690").pn. USPAT 

512 22 "Network Attached Storage" "as USPAT AND ON 2006/02/12 16:15 
9 local" 

513 362 "Network Attached Storage" ( cd or USPAT AND ON 2006/02/12 16:15 
0 dvd or memory) 

513 181 "Network Attached Storage" ( cd or USPAT AND ON 2006/02/12 16:15 
1 dvd) 

513 60 "Network Attached Storage" ( dvd) USPAT AND ON 2006/02/12 16:15 
2 

S13 1 "Network Attached Storage" (virtual USPAT AND ON 2006/02/12 16: 15 
3 with host with bus with adapter) 

S13 5121 ("709/250,236,246" or 711/111 or USPAT AND ON 2006/02/13 02:46 
4 710/5 or 707/204,205).ccls. 

513 1 "20050193189" .pn. US-PG PUB; AND ON 2006/02/12 16:15 
5 USPAT 

513 9 (Internet with storage) (x$disk or USPAT AND ON 2006/02/12 16:15 
6 x$drive) 

S13 792 ( channel with attach$4 with USPAT AND ON 2006/02/12 16:15 
7 storage) 

513 43 ( channel with attach$4 with U5PAT AND ON 2006/02/12 16:15 
8 storage) DAS 

513 29 (remote adj storage) (channel with USPAT AND ON 2006/02/12 16:15 
9 attach$4 with storage) 

514 1 (remote adj storage) (channel with U5PAT AND ON 2006/02/12 16:55 
0 attach$4 with storage) irwin.in. 

controller 

514 9 (virtual adj local adj storage) U5PAT AND ON 2006/02/12 16:15 
1 

514 2 ("20020069245").PN. U5-PGPUB; OR OFF 2006/02/12 16: 15 
2 U5PAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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514 26 "virtual local storage" U5-PGPUB; AND ON 2006/02/12 16:49 
3 U5PAT; 

U5OCR; 
EPO; JPO; 
IBM_TDB 

514 1 (remote adj storage) (channel with USPAT AND ON 2006/02/12 18:39 
4 attach$4 with storage) irwin.in. 

( controller with access) 

S14 0 (John "L." Sloan).in. US-PGPUB; AND ON 2006/02/12 21:37 
7 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Office Action Summary 

Application No. 

09/974,082 

Examiner 

Vitali Korobov 

Applicant(s) 

KIM, HAN-GYOO 

Art Unit 

2155 I 
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE l MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1. 136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1. 704(b). 

Status 

1 )0 Responsive to communication(s) filed on 15 November 2005. 

2a)ISJ This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)1Sl Claim(s) 34-42.50-55 and 112-124 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)1Sl Claim(s) 34-42.50-55 and 112-124 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) !SJ Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) 0 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application (PTO-152) 
6) 0 Other: __ . 

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060211 
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Application/Control Number: 09/974,082 

Art Unit: 2155 

RESPONSE TO AMENDMENT 

1. This Office Action is in response to the documents filed on 

11/15/2005. Claims 34,112,118 and 121 were amended. Claims 34-42, 50-55 

and 112-124 are pending in this Office Action. 

Paper Submitted 

2. It is hereby acknowledged that the following papers have been 

received and placed of record in the file: Information Disclosure Statement as 

received on 06/28/2004 was considered. 

Claim Objections 

3. Objection to claim 113 has been withdrawn. 

Claim Rejections - 35 USC § 112 

4. Rejection of claims 112-124 under 35 U.S.C. 112, second 

paragraph has been withdrawn. 

Claim Rejections - 35 USC§ 102 

The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 
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5. Claims 34-35, 50 and 112-117 are rejected under 35 U.S.C. 102(b) 

as being anticipated by the U. S. Patent No. 5,566,331 to Irwin, Jr. et al., 

hereinafter Irwin. 

Regarding claim 34, Irwin teaches a network-attached disk (NAO) device 

adapted to be connected through a network to a host having a system bus, 

wherein the host has a virtual host bus adapter that recognizes the device as if it 

is a local device connected directly to the system bus of the host (Col. 2, lines 

54-61 ), the NAO device comprising: a network adapter for receiving disk access 

command in data link frames through the network (Encapsulating data in the 

form required by the channel-switching fabric (col. 10, lines 58-63) transmitted 

using lower levels of protocol (col. 12, lines 30-35). Implementation of Ethernet 

that Irwin teaches in col. 13, lines 59-64 inherently requires a storage device 

connected to the Ethernet to have a network adapter); a disk controller, 

Page 3 

connected to the LAN adapter (col. 15, line 67 and col. 16, lines 1-7 - controller of 

the direct access storage device), for executing disk access commands (col. 16, 

lines 1-7 - controller of the direct access storage device decapsulates and 

executes access commands); and a disk for storing data (Fig. 1, direct access 

storage devices 40-1 to 40-m); and a controller, connected to the network 

adapter and the disk controller, for controlling the operation of the NAO device 

(Fig. 1, control path 13); wherein access to the disk is operatively controlled by 

the disk controller (col. 15, lines 59-67 and col. 16, lines 1-7). 

Regarding claim 35, Irwin teaches the NAO device of claim 34, wherein 

the network runs Ethernet (col. 13, lines 59-64). 
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Claim 50 does not teach or define any new limitations above claim 34 and 

therefore is rejected under the same rationale as claim 34. 

Regarding claim 112, Irwin teaches a network attached disk device, 

comprising: a first disk device (Fig. 1, 40-2); a network attached disk device 

controller operative to receive across a network an input/output command for the 

first disk device (col. 15, line 67 and col. 16, lines 1-7 - controller of the direct 

access storage device); a disk controller operative to control the operation of the 

disk device in response to the input/output command (col. 16, lines 1-7 -

controller of the direct access storage device decapsulates and executes access 

commands); a network adapter operative to receive the input/output command 

from the network attached disk device controller (Implementation of Ethernet that 

Irwin teaches in col. 13, lines 59-64 inherently requires a storage device, 

connected to the Ethernet to have a network adapter); wherein the network 

attached disk device is operative to be recognized as a local device by the 

remote host (col. 2, lines 54-61). 

Regarding claim 113, Irwin teaches the network attached disk device of 

claim 112, further operative to be recognized by the host as a local device 

attached to a system bus of the remote host (col. 2, lines 54-61). 

Regarding claim 114, Irwin teaches the network attached disk device of 

claim 112, further comprising a second disk device (Fig. 1, any of the devices 40-

1, or 40-3 to 40-m). 

Regarding claim 115, Starr teaches the network attached disk device of 

claim 114, wherein the first and second disk devices are both operative to be 
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recognized as unique local devices by the remote host (Col. 8, lines 49-60 -

mass storage system 10 allows each client data processor the possible use of 

many file-systems located on many different direct access storage devices). 

Regarding claim 116, Starr teaches the network attached disk device of 

claim 112, wherein the input/output command comprises a local bus input/output 

command (Col. 10, lines 46-52). 

Regarding claim 117, Starr teaches the network attached disk device of 

claim 116, wherein the input/output command further comprising a protocol stack 

for network communication (Fig. 3, protocol stack 209). 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 36-42, 51-52, 55, 118-120 and 122 are rejected under 35 

U.S.C. 103(a) as being unpatentable over Irwin in view of the U. S. Patent No. 

6,807,581 to Starr et al., hereinafter Starr. 

Regarding claim 36, Irwin teaches the NAO device of claim 34. 

Irwin does not explicitly teach such device wherein said disk is formatted 

as a local disk. 
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However, Starr in analogous art, related to a network attached storage 

unit, teaches such device wherein said disk is formatted as a local disk (As per 

col. 6, lines 40-43, storage 66, local to the host, and INIC storage 70 share the 

same file system 23). 

Therefore, it would have been obvious to one having ordinary skills in the 

art at the time the invention was made to incorporate the teachings of Starr into 

the teachings of Irwin in order to reduce overhead associated with accessing 

data stored in different file formats. (Irwin with incorporated teachings of Starr is 

hereinafter referred to as "modified Irwin") 

Regarding claim 37, modified Irwin teaches the NAO device of claim 34, 

wherein said disk is partitioned as a local disk (Starr, as per col. 6, lines 40-43, 

storage 66, local to the host, and INIC storage 70 share the same file system 23. 

Also, as per col. 6, lines 30-35, the file system 23 supports logical file format, and 

therefore is inherently capable of supporting partitions, partitions being nothing 

more than logical subdivisions of a physical disk space). 

Regarding claim 38, modified Irwin teaches the NAO device of claim 34, 

wherein the network adapter has a physical network interface for receiving data 

from a host and a media access control (MAC) controller (Starr, col. 5, lines 35-

39 and Fig. 1 - Media Access Control 60). 

Regarding claim 39, modified Irwin teaches the NAO device of claim 34, 

wherein the controller has a state machine for controlling the operation of the 

NAO device (Starr, Fig. 1, 1/0 controller 72). 
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Regarding claim 40, modified Irwin teaches the NAO device of claim 34, 

wherein the controller has a filter for controlling access to the disk (Starr, col. 7, 

lines 23-26 - filtering based on authentication and other connection initialization 

procedures). 

Regarding claim 41, modified Irwin teaches the NAO device of claim 34, 

wherein the disk is partitioned into a plurality of disk partitions (Starr, col. 5, line 

67, col. 6, lines 1-4 - optional boot partition). 

Regarding claim 42, modified Irwin teaches the NAO device of claim 41, 

wherein each disk partition is controlled by a separate driver (Col. 5, lines 59-64 

- RAID. The disks (partitions) in RAID are independent by definition, since RAID 

stands for "redundant array of independent disks"). 
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Regarding claim 51, modified Irwin teaches the network-attached storage 

device of claim 50, further comprising a state machine controlling the operation of 

the storage device (Starr, Fig. 1, INIC 1/0 controller 72). 

Regarding claim 52, modified Irwin teaches the network-attached storage 

device of claim 50, wherein the storage device is a disk (Starr, col. 5, lines 59-

60). 

Regarding claim 55, modified Irwin teaches the network-attached storage 

device of claim 50, wherein the storage device is a memory device (Starr, col. 6, 

lines 9-14). 

Regarding claim 118, modified Irwin teaches the network attached disk 

device of claim 116, wherein the protocol stack comprises a TCP/IP connection 

(Starr, col. 7, lines 26-29). 
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Regarding claim 119, modified Irwin teaches the network attached disk 

device of claim 112, wherein the disk controller comprises: a channel controller 

(Starr, col. 5, lines 53-57 - controller 72); at least one disk channel operatively 

connected to the channel controller (Starr, col. 5, lines 53-57 - INIC storage unit 

70 connected to INIC controller 72 via parallel channel 75); a buffer manager 

operatively connected to the channel controller (Starr, Fig. 1, buffers 77 are 

connected to controller 72 via bus 48); and a bus interface operatively connected 

to the buffer manager and the network attached disk device controller (Starr, Fig. 

1, buffers 77 are connected to controller 72 via bus 48). 

Regarding claim 120, Irwin teaches the network attached disk device of 

claim 112, wherein the network attached disk device controller comprises: a main 

controller operative to generally control the operation of the network attached 

disk device (Starr, Fig. 1, controller 72); a buffer management module operative 

to cache data associated with the first disk device (Starr, Fig. 1, INIC memory 

manager 46, buffers 77, cache 74 of the Communication Control Block (CCB)); a 

disk controller driver for interfacing with the disk controller (Starr, Fig. 1, INIC 

driver 39); and a network adapter driver for interfacing with the network adapter 

(Starr, Fig. 13 is a diagram of a Microsoft.RTM. TCP/IP stack and Alacritech 

command driver configured for NetBios communications). 

Regarding claim 122, modified Irwin teaches the network attached disk of 

claim 120, wherein the network attached disk device is further operative to 

control access rights to the first disk (Starr, Col. 7, lines 23-26 - authentication). 
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Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

8. Claims 53-54, 121, 123 and 124 are rejected under 35 U.S.C. 

103(a) as being unpatentable over modified Irwin in view of the U. S. Patent No. 

6,389,432 to Pothapragada et al. (hereinafter Pothapragada). 

Regarding claim 53, Irwin teaches the network-attached storage device of 

claim 50. 

Modified Irwin further teaches that the INIV 1/0 controller 72 may be a 

SCSI controller (Starr, col. 5, lines 62-64), known in the art to support tape 

drives, but does not explicitly teach the network-attached storage device of claim 

50, wherein the storage device is a tape device. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, where one of the virtual 

volumes is a tape farm (Fig. 2, tape farm 204), which may be controlled by a 

SCSI controller (Pothapragada, col. 4, lines 19-24). 

Therefore, it would have been obvious to one having ordinary skills in the 

art at the time the invention was made to attach the SCSI-controlled tape farm of 

Pothapragada to remote storage SCSI controller of modified Irwin in order to 

meet the increasing demand for storage and continually lower prices of storage, 
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along with providing seamless expansion of online storage capacity 

(Pothapragada, col.1, lines 49-57). 
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Regarding claim 54, Irwin teaches the network-attached storage device of 

claim 50. 

Modified Irwin further teaches that the INIV 1/0 controller 72 may be a 

SCSI controller (Starr, col. 5, lines 62-64), known in the art to support CD-ROM 

drives, but does not explicitly teach the network-attached storage device of claim 

50, wherein the storage device is a CD drive. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, where one of the virtual 

volumes is a CD drive (Pothapragada, col. 15, lines 14-16). 

Therefore, it would have been obvious to one having ordinary skills in the 

art at the time the invention was made to attach a CD drive of Pothapragada to 

remote storage SCSI controller of modified Irwin in order to meet the increasing 

demand for storage and continually lower prices of storage, along with providing 

seamless expansion of online storage capacity (Pothapragada, col.1, lines 49-

57). 

Regarding claim 121, modified Irwin teaches the network attached disk 

device of claim 120. 

Modified Irwin does not explicitly teach the network attached disk device of 

claim 120, wherein the network attached disk device is further operative to 

provide back-up functionality to the remote host. 
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However, Pothapragada a network attached disk device that is operative 

to provide back-up functionality to the remote host (Pothapragada, col. 13, lines 

8-12). 
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Therefore, it would have been obvious to one having ordinary skills in the 

art at the time the invention was made combine the teaching of modified Irwin 

with the teachings of Pothapragada in order to enhance the functionality of the 

network attached disk with additional function of performing backups for the host. 

Regarding claim 123, Irwin teaches the network attached disk of claim 

112. 

Modified Irwin further teaches that the INIV 1/0 controller 72 may be a 

SCSI controller (Starr, col. 5, lines 62-64), known in the art to support CD-ROM 

drives, but does not explicitly teach the network attached storage device of claim 

112, wherein the first disk device comprises a compact disk. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, wherein the first disk device 

comprises a compact disk (Pothapragada, col. 15, lines 14-16). 

Therefore, it would have been obvious to one having ordinary skills in the 

art at the time the invention was made to attach a CD drive of Pothapragada to 

remote storage SCSI controller of modified Irwin in order to meet the increasing 

demand for storage and continually lower prices of storage, along with providing 

seamless expansion of online storage capacity (Pothapragada, col.1, lines 49-

57). 
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Regarding claim 124, Irwin teaches the network attached disk of claim 

112. 
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Modified Irwin further teaches that the INIV 1/0 controller 72 may be a 

SCSI controller (Starr, col. 5, lines 62-64), known in the art to support DVD-ROM 

drives. Starr, in combination with Pothapragada further teaches the network

attached storage devices of claim 112, wherein the first disk device comprises a 

compact disk (Pothapragada, col. 15, lines 14-16). Modified Irwin does not 

explicitly teach the network attached storage device of claim 112, wherein the 

first disk device comprises a digital versatile disk. 

"Official Notice" is taken that the concept and the advantages of 

substituting a digital versatile disk for compact disk is old and well known in the 

art. 

Therefore, it would have been obvious to one of ordinary skills in the art at 

the time the invention was made to enhance the functionality of modified Irwin by 

replacing a compact disk with a digital versatile disk. One of ordinary skills in the 

art would be motivated to do so in order to provide a higher storage capacity per 

disk. 

9. Examiner's note: Examiner has cited particular columns and line 
numbers in the references as applied to the claims above for the convenience of 
the applicant. Although the specified citations are representative of the teachings 
of the art and are applied to the specific limitations within the individual claim, 
other passages and figures may apply as well. It is respectfully requested from 
the applicant in preparing responses, to fully consider the references in entirety 
as potentially teaching all or part of the claimed invention, as well as the context 
of the passage as taught by the prior art or disclosed by the Examiner. 
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Response to Arguments 
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10. Applicant's arguments with respect to claims 34-42, 50-55 and 112-

124 have been considered but are moot in view of the new ground(s) of rejection, 

necessitated by the Applicant's amendment. 

Conclusion 

11. Applicant's amendment necessitated the new ground(s) of rejection 

presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 

See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 

set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 

THREE MONTHS from the mailing date of this action. In the event a first reply is 

filed within TWO MONTHS of the mailing date of this final action and the advisory 

action is not mailed until after the end of the THREE-MONTH shortened statutory 

period, then the shortened statutory period will expire on the date the advisory 

action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 

calculated from the mailing date of the advisory action. In no event, however, will 

the statutory period for reply expire later than SIX MONTHS from the date of this 

final action. 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to Vitali Korobov whose telephone number is 

571-272-7506. The examiner can normally be reached on Mon-Friday 8a.m. -

4:30p.m .. 
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If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Saleh Najjar can be reached on (571 )272-4006. The fax 

phone number for the organization where this application or proceeding is 

assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for published applications may be obtained from either Private PAIR or Public 

PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see http://pair

direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll

free). 

Vitali Korobov 
Examiner 
Art Unit 2155 

VAK 
02/12/2006 

Jg~~ 
SUPERVISORY PATENT EXAMINER 
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KR10-2000.72493 12-05-2000 Leem Dong Hee 

Abstract 

This invention has the purpose that a user uses personal hand held terminal to 

remotely control the user's computer connected over the wireless Internet. 

A user accesses to a server (A-2) that contains user information by way of 

his/her personal hand held terminal (A-1 ), and requests a connection to his/her 

computer. The server searches for the user information to authenticate the user 

and to connect him/her to his/her computer (A-4 ). Upon authentication and 

connection to the computer, the user searches and controls the information 

he/she wants to explore in real time through his/her personal hand held terminal. 

A separate program runs for the efficient sharing and control of the information 

between the server (A-2) and the user computer (A-4 ), and the server (A-2) 
receives commands from personal hand help terminal of the user (A-1) and 

redirects the commands to user computer (A-4 ), and the user computer (A-4) 

executes the commands transferred from the server (A-2) and sends the result of 

the commands back to the server (A-2). 

The server (A-2) transforms the result received from the user computer (A-4) to 

the data that can be recognized by the personal hand held terminal (A-1) before 

the server sends the data to the personal hand held terminal. 
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Abstract of DE19610840 

The communication terminal requests electronic games from a control device and controls a dialog to 

select at least one game. The data associated with the game and/or the game program are transmitted 

from the control device to the communication terminal where they are stored. The control device is in 

the form of a service control unit for services in an intelligent network. The communication terminal is 

connected to the control device via a message switching centre of the mobile communication network. 

The game results are stored in the terminal or in a memory associated with the mobile communication 

terminal. 
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Beschreibung iiber die Eingabeeinrichtung des Kommunikationsend
geriites gesteuenen Dialogs mit einer Steuereinrichtung 

Die Erfindung betrifft ein Verfahren zum Laden von . zumindest ein Spiel ausgewlihlt und schlieBlich die dem 

elektronischen Spielen auf ein mobiles Kommunika- Spiel zugeordneten Oaten und/oder das Spielprogramm 

tionsendgerlit eines Mobil-Kommunikationsnetzes. s zum Kommunikationsendgeri!.t iibertragen und don ge-

In Mobil-Kommunikationsnetzen, wie zum Beispiel speichert. 
dem GSM. Mobilfunknetz (Global System for Mobile Da das mobile Kommunikationsendgeri!.t bereits Uber 

Communications1 wird die Mobilitat der Teilnehmer einen Funkteil verfiigt und damit eine Funkverbindung 

dadurch erreicht, daB mobile Kommunikationsendgerii- zur Obertragung von lnformationen aufbauen kann, ist 

te mit Basisstationen iiber eine Funkverbindung ver- 10 kein zusi!.tzlicher schaltungstechnischer Aufwand im 

bindbar sind. Diese Basisstationen sind iiblicherweise mobilen Kommunikationsendgeril.t erforderlich. Mittel 

drahtgebunden mit Vermittlungseinrichtungen verbun- ziir Durchfilhrung der Spiele konnen dabei durch die 

den, welche wiederum untereinander vemetzt sind bzw. vorhandenen Eingabe- bzw. Ausgabeeinrichtungen des 

einen Netziibergang zu einem Festnetz oder anderen Kommunikationsendgeril.tes bereits verwirklicht sein. 

Kommunikationsnetzen ermOglicheIL Ein solches Mo- 15 Auch kann ein bereits im Kommunikationsendgerat 

bilkommunikationsnetz ist beispielsweise aus M.Mouly, vorhandener Speicher und die Steuereinheit fiir die 

M.-B.Pautet, "The GSM System for Mobile Communica- Durchfiihrung der Spiele genutzt werdeIL Die weitere 

tions", 49, rue Louise Bruneau, F-91120 Palaiseau, Ausgestaltung der Mittel zur Durchfuhrung der Spiele 

Frankreich, 1992, S.231-237 bekannt Zur Obenragung , kann jedoch erforderlich sein, wenn ein hoherer Spiel

von Sprache und Oaten stehen dabei iiber die Luft- 20 komfort, zum Beispiel durch den AnschluB zusatzlicher 

schnittstelle der Funkverbindung verschiedene Kaniile Eingabe- oder Ausgabeeinrichtungen erwiinscht ist Das 

bereit. Zu diesen K.anii.len gehoren die Sprachkaniile zur Kommunikationsendgerlit kann dabei Elemente z. B. ei-

Obenragung von Sprache und Steuerkanil.le zur Ober- nes Gameboys enthalten und eine Vielzahl zusatzlicher 

tragung von Signalisierungs- und sonstigen lnfonnatio- Spielfunktionen verwirklichen. 

nen. 25 Das erfindungsgemi8e Verfahren schafft die Mog• 

. Die mobilen Kommunikationsendgeriite eines Mobil- lichkeit, auf Steuereinrichtungen eine groBe Vielfalt von 

kommunikationsnetzes sind programmgesteuene End- elektronischen Spielen anzubieten, die von jedem Kom-

geri!.te, die fiber Eingabe- und Ausgabeeinrichtungen munikationsendgerii.t abgefragt und genutzt werden 

und fiber zumindest eine Speicher- und Steuereinheit konnen. Um innerhalb der Vielfalt der angebotenen 

verfiigen. Ein derartiges Kommunikationsendgeriit ist in 30 elektronischen Spiele eine Auswahl zu treffen, ist ein 

"Schnurloses Telefon Sinus 33", Telekom Unterrichts- Dialog vorgesehen. Wahrend des Dialoges wird zum 

blatter, Jg. 48, 10/1995, S. 560-571 fiir ein drahtloses Beispiel entsprechend einer Menilfiihrung ein Anzeigen 

Kommunikationsendgeril.t anschaulich vorgestellt Ein von angebotenen elektronischen Spielen auf dem Kom-

weiteres bekanntes Kommunikationsendgerit fiir ein munikationendgeriites durchgefiihrt. Mit der Eingabe• 

Mobilfunknetz ist das Siemens S4, siehe http://www.sie- 35 einrichtung wird dieser Dialog im Sinne einer Auswahl 

mens.de/pn/product/our rod/tenninaVterm3.htm vom gesteuert und letztlich eine Auswahl zumindest eines 

18.3.1996,S.1-3. - Spieles ausgefiihrt. Im einfachsten Fall besteht der Dia-

Ein solches Kommunikationsendgerlit verfiigt. iiber log durch Anwahl einer speziellen Rufnummer durch 

vielfil.ltige Mittel zur Obertragung von Sprach- und Si- das mobile Kommunikationsendgeriit, wodurch bei ei-

gnalisierungsinformationen, sowie Oaten. 40 ner Steuereinrichtung ein vorbestimmtes Spiel abgeru-

Weiterhin. ist es aus der Deutschen Offenlegungs- fen wird. Durch die Steuereinrichtung wird schlieBlich 

schrift DE 41 36 065 Al bekannt, ein tragbares, pro- die Obertragung der ausgewiihlten elektronischen Spie-

grammgesteuenes Gerat der Telekommunikationstech- le zum Kommunikationsendgerlit veranlaBt. 

nik mit Spielfunktionen auszwiisteIL Dazu weist dieses Voneilhafterweise wird zur Durchfiihrung des Aus-

tragbare Geriit einen Betriebsarten-Wlihlschalter zur 45 wahldialogs und/oder zur Obertragung der Oaten bzw. 

Umschaltung des Geriites auf eine Betriebsart "Spiel" des Spielprogramms eines elektronischen Spiels eine 

auf. Die vom Benutzer durch Tastenbetii.tigung eingeb- Verbindung zwischen dem mobilen Kommunikations-

baren Signale werden mittels Programm- und Arbeits- endgerat und der Steuereinrichtung aufgebaut. Im Ge-

speicher sowie einer Anzeigevorrichtung in ein vom Be- gensatz zur verbindungslosen Obertragung konnen so 

nutzer gesteuertes elektronisches Spiel umgesetzt. Es ist so groBere Datenmengen schnell iibenragen werdeIL 

dabei vorgesehen, einen Teil des Programmspeichers GemaB einer weiteren vorteilhaften Ausgestaltung ist 

austauschbar zu gestalten, wodurch eine groBere An- die Steuereinrichtung im Mobil-Kommunikationsnetz 

zahl von Spielprogrammen nutzbar ist. Der Austausch als eine Dienstesteuerungseinheit filr Dienste im Sinne 

von Teilen des Programmspeichers erfordert jedoch eines intelligenten Netzes ausgestaltet. Ober weitere 

mechanische Eingriffe indas Kommunikationsendgerit, 55 Einrichtungen des Mobil-Kommunikationsnetzes, zum 

die storend sind Hinzu kommt, daB der Benutzer die Beispiel Basisstationen und Vermittlungseiilrichtungen, 

austauschbaren Datenspeicher zur Hand haben muB, wird eine Verbindung zwischen Kommunikationsend-

wenn er ein anderes a1s das geladene Spiel nutzen wi!L gerat und Dienstesteuerungseinheit aufgebaut. Dienste-

Der Erfindung liegt die Aufgabe zugrunde, das Laden steuerungseinheiten dienen iiblicherweise zur Unter-

von elektronischen Spielen auf ein mobiles Kommuni- 60 stiitzung von zusatzlichen Diensten innerhalb eines in-

kationsendgerii.t zu vereinfachen. Diese Aufgabe wird telligenten Netzes und konnen voneilhafterweise auch 

durch das Verfahren nach Patenanspruch 1 gelost Vor• fiir das Anbieten von elektronischen Spielen im Mobil-

teilhafte Weiterbildungen sind den Unteransprilchen zu Kommunikationsnetz genutzt werdeIL 

entnehmen. Alternativ ist es jedoch auch moglich, die Steuerein-

Erfindungsgemiil3 wird die Einbindung des mobilen .;s richtung als eine separate Einrichtung auszugestalten, 

Kommunikationsendgeriites in ein Mobil-Kommunika- die durch eine direkte Verbindung mit dem mobilen 

tionsnetz genutzt, um elektronische Spiele zu laden. Da- Kommunikationsendgerit das Laden von elektroni-

zu wird vom Kommunkationsendgeriit mittels eines schen Spielen sicherstellt Eine solche Steuereinrichtung 
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kann zum Beispiel eine Basisstation in einem Drahtlos- tung gespeichert werden. Seim Speichern innerhalb des 

Kommuru1cationsnetz sein. Vorteilhafterweise erfolgt Mobil-Kommunikationsnetzes werden dabei bekannte 

die Verbindung zwischen mobilen Kommunikations- Mail-Box-Systemegenutzt 

endgerit und Steuereinrichtung derart, daB die funk- Zur GebO.hrenabrechnung filr das Laden der Spiele 

technischen Ressourcen des Mobil-Kommunikations- s kann durch den Dienste-Anbieter eine Festlegung des 

netzes nicht beeintrachtigt werden. Dies wird zum Bei- Gebiihrentaktes der Verbindung zwischen Kommuni-

spiel dadurch erreicht. daB bei geringen Entfemungen kationsendgerat oder Steuereinrichtung vorgesehen 

zwischen Steuereinrichtung und Kommunikationsend- sein. Altemativ kann jedoch eine separate Zahlungsauf-

gerii.t mit minimaler Leistung gesendet wird oder unge- forderung und Rechnungslegung erfolgen. 

nutzte oder zusitzliche Kanile filr diese Obertragung to Unter Bezugnahme auf die Figuren wird nachfolgend 

genutzt werden. das erfindungsgema8e Verfahren naher erlautert 

GemiB einer vorteilhaften Ausgestaltung des erfin- Dabei zeigen 

dungsgemaBen Verfahrens wird vom Kommunikations- Fig. t ein Mobil-Kommunikationsnetz, 

endgerat zuerst eine Obersicht Ober die durch einen Fig, 2 ein mobiles Kommunikationsendgerat. das 

Serviceanbieter angebotenen Spiele angefordert Der 15 uber eine Funkverbindung mit einer Steuereinrichtung 

Serviceanbieter wird im Mobil-Kommunikationsnetz verbundenist, 

durch eine Steuereinrichtung reprasentiert. Oaraufhin Fig. 3 den schematisierten Aufbau eines mobilen 

wird zwischen dem Serviceanbieter und dem Kommuni- Kommunikationsendgeriites, 

kationsendgerit ilber eine auf der Ausgabeeinrichtung Fig. 4 den Meldungsaustausch zwischen mobilen 

des Kommunikationsendgerites dargestellte Meniiflih- 20 Kommunikationsendgeriit und Steuereinrichtung sowie 

rung zumindest ein Spiel ausgewahlt. Dies kann durch die Obertragung der elektronischen Spiele, und · 

ein oder mehrmaligen Meldungsaustausch erfolgen. Fig. 5 den Meldungsaustausch zwischen mobilem 

Sind das oder die Spiele ausgewahlt, wird durch den Kommunikationsendgeriit und Dienste-Anbieter bzw. 

Serviceanbieter eine Aufforderung an die das oder die Steuereinrichtung. 

Spiele verwaltende Steuereinrichtung zur Obermittlung 25 Das Mobil-Kommunikationsnetz KN nach Fig. 1 um-

des Spiels ausgel6st Der Serviceanbieter tritt hiermit faBt zwei miteinander verbundene Vermittlungseinrich-

als Mittler zwischen die die Spiele verwaltende Steuer- tungen MSC, wobei eine Vermittlungseinrichtung MSC 

einrichtung und das Kommunikationsendgera.t und den Netziibergang zu einem Festnetz PSTN gewahrlei-

kann unter Umstanden mehrere Steuereinrichtungen stet und die andere Vermittlungseinrichtung MSC je-

verwalten. Ein Serviceanbieter kann auch durch eine 30 weils mit einer Steuereinrichtung SE und einer Basissta-

einzige Steuereinrichtung realisiert sein. tion BS verbunden ist An die Basisstation BS und damit 

Die zum Meldungsaustausch bzw. zur Obermittlung an die weiteren Einrichtungen des Mobil-Kommunika-

der elektronischen Spiele ausgewahlten Kaniile werden tionsnetzes KN ist ein mobiles Kommunikationsendge-

vorteilhafterweise aus den bereits vorhandenen Oaten- riit MS iiber eine Luftschnittstelle anschlieBbar. Ein Mo-

kanalen oder Sprachkanalen des Mobil-Kommunika- 35 bil-Kommunikationsnetz KN verffigt iiber eine Vielzahl 

tionsnetzes ausgewahlt Fiir den Meldungsaustausch solcher Einrichtungen, von denen zur Erla.uterung des 

eignen sich insbesondere Kanfile mit niedrigerer Oaten- erfindungsgemliBen Verfahrens nur eine Auswahl dar-

rate, wie zum Beispiel ein Kanai filr einen Kurznach- gestellt wird 
richtenservice oder ein Steuerkanal Fiir die Obertra• Die Steuereinrichtung SE ist dabei als Dienstesteue-

gung der elektronischen Spiele ist unter Umstanden ei- 40 rungseinheit SCP ausgebildet. Eine solche Oienstesteue-

ne hahere Datenrate n6tig, so konnen bier kodierte Si- rungseinrichtung SCP bietet dem Mobil-Kommunika-

gnale in einem Sprach- oder Oatenkanal genutzt wer- tionsnetz KN separat administrierbare zusatzliche 

den. Dienste an. Solche zusiitzlichen Dienste, die unabhangig 

Ein elektronisches Spiel kann in Spielprogramme und von den Basisdiensten des Mobil-Kommunikationsnet-

zugehorige Oaten untergliedert sein. Hierzu konnen 45 zes KN inderbar und gestaltbar sine!, sind auch unter 

sich im Kommunikationsendger!t bereits gespeicherte dem Begriff Oienste in einem intelligenten Kommunika-

Spielprogramme befinden und lediglich fiir ein weiteres tionsnetz bekannt 

elektronisches Spiel die zugehorigen Daten Obermittelt Eine alternative Variante fiir die Verbindung zwi. 

werden. schen mobilem Kommunikationsendgerat MS und 

Zur vorteilhaften Nutzung eines Kommunikations- so Steuereinrichtung SE ist in Fig. 2 dargestellt Hier ist 

endgerates fur eine Durchfiihrung von elektronischen eine direkte Verbindung zwischen dem Kommunika-

Spielen ist die Betriebsart des Kommunikationsendge- tionsendgera.t MS und der Steuereinrichtung SE vorge-

rates zwischen der DurchfOhrung des Spieles und der sehe1L Die Steuereinrichtung SE ist, um diese direkte 

Nutzung des Endgerates zum Empfang und zum Senden Verbindung zu ermoglichen, wie eine Basisstation aus-

von Informationen innerhalb des Mobil-Kommunika- 55 gestaltet oder einer Basisstation direkt zugeordnet Zu-

tionsnetzes umschaltbar. Wihrend der Betriebsart Spiel satzlich zu den Funktionen einer Basisstation sind je-

ist dabei ein Stand-by-Betrieb fur ankommende Rufe im doch auch Signalisierungs-, Ennittlungs- und Speicher-

Mobilkommunikationsnetz vorgesehen. Der Teilneh- funktionen vorgesehen. Die Steuereinrichtung SE kann 

mer ist dadurch auch wahrend der DurchfO.hrung eines dabei als eigenstandige Einheit, die nur zur Bereitstel-

elektronischen Spieles filr ankommende Anrufe erreich- 60 lung von Programmen, zum Beispiel Spielprogrammen, 

bar. Vorteilhafterweise wird bei einem ankommenden ausgestaltet sein. Es ist jedoch auch moglich, die Steuer-

Ruf das Spiel unterbrochen und eine automatische Spei- einrichtung SE wiederum mit einem Kommunikations-

cherung von Spielresultaten bewirkt Das Speichern netz, sei es einem Festnetz PSTN oder einem Mobil-

von Spielresultaten kann jedoch auch manuell fiber die kommunikatiosnetz KN zu verbinden. 

Eingabeeinrichtung ausgelost werden. Gema.B einer 65 Das schematisch dargestellte Mobil-Kommunika-

weiteren Ausgestaltung konnen die Spielresultate im tionsendgeriit MS nach Fig. 3 enthalt eine Antennenein-

Kommunikationsendgerat selbst oder in einer dem Mo• heit mit Sende- und Empfangseinrichtungen AE, eine 

bil-Kommunikationsnetz zugeh6rigen Speichereinrich- Speicher- und Steuereinheit SSM, Ausgabeeinrichtun-
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gen AM und Eingabeeinrichtungen EM. Die programm• schem Spiel geh6rigen Oaten bzw. das Spielprogramm 

gesteuerte Speicher- und Steuereinheit SSM steuert die selbst werden daraufhin von der Dienstesteuerungsein-
Funktionen des Kommunikationsendgerites MS, cl. b. . richtung SCP zum Kommunikationsendgerit MS ilber-
die Empfangsbereitschaft des Kommunikationsendge- tragen. Zur Obertragung der Oaten und des Program
rites MS innerhalb des Mobil-Kommunikationsnetzes s mes wird die aufgebaute Verbindung genutzt oder es 
KN auch wihrend der Nutzung des Kommunikations- werden die Oaten und das Programm Uber mehrere 
endgerites filr elelctronische Spiele. Die zur Realisie- Nachrichten in Steuerkanlilen oder iiber den Kurznach-
rung des Funkteils und der Sprachcodierung bzw. I>eco- richtenservice iibertragen. 
dierung vorgesehenen Einrichtungen des Kommunika- Nach Fig. 5 kann auch eine Trennung zwischen 

tionsendgeriites sind nicht dargestellt Io Diensteanbieter SP filr die elektronischen Spiele und 
Ein mobiles Kommunikationsendgerit MS stellt stan- der Dienstesteuerungseinrichtung SCP vorgesehen sein. 

dardmaBig eine Ausgabeeinrichtung, zum Beispiel in In diesem Fall erfolgt die Anfrage des Kommunikations-

Form einer LCD-Anzeige und einer Eingabeeinrichtung endgeril.tes MS beziiglich der elektronischen Spiele 
EM, zum Beispiel in Form einer Tastatur, bereit Schon nicht direkt bei der die elelctronischen Spiele bereithal-

diese Einrichtungen geniigen, um ein elektronisches 15 tenden Steuerungseinrichtung SE, sondem beim Dien-
Spiel fiir einen Teilnehmer auf dem Kommunikations- ste-Anbieter SP. Der Dienste-Anbieter SP stellt im 
endgerit MS nutzbar zu machen. Diese Einrichtungen Kommunikationsnetz KN wom6glich auf mehreren 
AM, EM dienen dabei auch filr das elektronische Spiel Dienstevermittlungseinrichtungen SCP elektronische 

als Benutzeroberfliche. Fiir einen hoheren Kemfort Spiele zur Verfiigung. Der Dialog zur Auswahl von 
konnen jedoch zusiitzliche Mittel zur Durchfiihrung der 20 Spielen findet nun zwischen dem mobilen Kommunika-
Spiele im mobilen Kommunikationsendgeril.t verwirk- tionsendgerit MS und dem Diensteanbieter SP statt Ist 
licht sein. Diese Mittel konnen sowohl separate Spei- ein Spiel ausgewihlt warden, veranlaBt der Dienste-An-
cherbereiche in der Speicher- und Steuereinheit SSM bieter SP durch eine Aufforderung zur Obertragung an 
oder auch zusitzliche Ausgabeeinrichtungen AM bzw. eine Dienstesteuerungseinheit SCP, die Oaten bzw. das 
Eingabeeinrichtungen EM sein. Gegebenenfalls sind .:s Programm zum mobilen Kommunikationsendgeriit MS 
diese zusiitzlichen Einrichtungen EM, AM iiber An- zu ilbertragen. Dazu wird von der Dienstesteuerungs-
schluBbuchsen · an das Kommunikationsendgerit MS einheit SCP ein Nutzkanal zum mobilen Kommunika-
anschliel3bar. tionsendgeriit MS aufgebaut 

Die Fig. 4 und 5 verdeutlichen den Meldungsaus
tausch zwischen der Mobilstation MS und einer Dien- ~ 
stesteuerungseinheit SCP, die als Steuereinrichtung SE 
im Sinne des erfmdungsgemii8en Verfahrens betrieben 
wircl. Beispielsweise gibt der Teilnehmer am mobilen 
Kommunikationsendgerit MS eine die Dienstevermitt
lungseinrichtung SCP kennzeichnende Rufnummer ein 35 

und eine Verbindungsanforderung ergeht iiber die Ba
sisstation BS zur Vermittlungseinrichtung MSC. in de• 
ren Versorgungsbereich sich das Kommunikationsend
gerit MS befindet Die Vermittlungseinrichtung MSC 
wertet die gewihlte Rufnummer aus und veranlaBt den '-0 

Verbindungsaufbau zur Dienstevermittlungseinrich
tung SCP .. Daraufhin findet ein Dialog zwischen der 
Dienstesteuerungseinheit SCP und dem mobilen Kom
munikationsendgeriit MS statt Dieser Dialog kann da
bei Qber einzelne kodierte Meldungen in einem Sprach- 45 

kanal erfolgen. In dieseni Fall sind sowohl die Dienste
steuerungseinheit SCP als auch das Kommunikations
endgerilt MS mit entsprechenden Kodier- und Deko
diermitteln ausgestattet 

In einem alternativen Fall besteht zwischen mobilem so 
Kommunikationsendgerit MS und Dienstesteuerungs
einheit SCP keine aufgebaute Verbindung. Fiir den Dia
log werden zum Beispiel Meldungen mit dem GSM Mo
bilfunksystem bekannten Kurznachrichtenservice 
(Short-Message-Service) oder anderen Meldungen in 55 

einem Steuerkanal benutzt Eine zwischen mobilen 
Kommunikationsendgerat MS und Dienstesteuerungs
einheit SCP aufgebaute Verbindung kann jedoch auch 
nach dem Dialog fiir die anschlieBende Obertragung der 
Spielprogramme und/oder Oaten aufgebaut werden. 60 

Wiihrend des Dialoges zur Auswahl von elektroni
schen Spielen werden dem Teilnehmer von der Dienste
steuerungseinheit SCP Spiele in Form eines Meniis oder 
einer Tabelle angeboten, ggf. ergiinzt durch Angaben 
zum Preis und zur benotigten Speicherkapazitlt Der 65 

Teilnehmer kann daraufhin iiber die Eingabemittel EM 
des Kommunikationsendgerites MS zumindest ein 
Spiel auswiihlen. Die zu diesem ausgewahlten elektroni-

Patentansprilche 

1. Verfahren zum Laden von elektronischen Spie
len auf ein mobiles Kommunikationsendgeriit (MS) 
eines Mobil-Kommunikationsnetzes (KN), 
wobei das Kommunikationsendgerit (MS) 

- zumindest eine Eingabeeinrichtung (EM), 
eine Ausgabeeinrichtung (AM1 eine Speicher
und Steuereinheit (SSM), und Mittel (SM) zur 
Durchfiihrung der Spiele aufweist, 

mit den folgenden Schritten: 
- Ober einen durch die Eingabeeinrichtung 
(EM) des Kommunikationsendgerites (MS) 
gesteuerten Dialog mit einer Steuereinrich• 
tung (SE) wird zumindest ein Spiel ausgewihlt, 
und 
- das zumindest eine elektronische Spiel wird 
zum Kommunikationsendgeriit (MS) iibertra
gen und dort gespeichert 

2. Verfahren nach Anspruch 1, bei dem eine Verbin
dung zwischen dem Kommunikationsendgeriit 
(MS) und der Steuereinrichtung (SE) zur Obertra
gung der Nachrichten des Auswahldialogs und/ 
oder der Oaten bzw. des Spielprogramms aufge
baut wircl. 
3. Verfahren nach Anspruch 1 oder 2, bei dem die 
Steuereinrichtung (SE) als eine Dienstesteuerungs
einheit (SCP) fiir Dienste im Sinne eines intelligen
ten Netzes ausgestaltet ist und das Kommunika
tionsendgerit (MS) die Verbindung zur Dienste
steuerungseinheit (SCP) iiber weitere Einrichtun
gen (BS, MSC) des mobilen Kommunikationsnet
zes (KN) aufbaut 
4. Verfahren nach Anspruch 1 oder 2, bei dem das 
Laden der Spiele von der Steuereinrichtung (SE) 
durch eine direlcte Verbindung zwischen dem 
Kommunikationsendgeriit (MS) und der Steuerein
richtung (SE) erfolgt 
5. Verfahren nach einem der vorhergehenden An-
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spruche, bei dem der Dialog zwischen dem Kom
munikationsendgeriit (MS) und der Steuereinrich
tung (SE)derart ausgestaltet ist, 
daJ3 vom Kommunikationsendgerllt (MS) zuerst ei-
ne Obersicht iiber die durch einen Serviceanbieter s 
(SP) angeboten Spiele angefordert wird, 
dann zwischen dem Serviceanbieter (SP) und dem 
Kommunikationsendgerat (MS) ilber eine auf der 
Ausgabeeinrichtung (AM) des Kommunikations
endgerates (MS) dargestellte Meniifiihrung zumin- 10 

dest ein Spiel durch zumindest einmaligen Mel
dungsaustausch ausgewiihlt wird, und 
durch den Serviceanbieter (SP) eine Aufforderung 
an die das oder die Spiele verwaltende Steuerein• 
richtung (SE) zur Obermittlung des Spiels erfolgt. 15 

6. Verfahren nach einem der vorhergehenden An
spruche, bei dem zum Meldungsaustausch zwi. 
schen dem .Kommunikationsendgerat (MS) und 
dem Serviceanbieter bzw. der Steuereinrichtung 
(SE) ein Datenkanal, ein kodiertes Signal in einem 20 

Sprachkanal und/oder ein Kurznachrichtenservice 
verwendet wird. · 
7. Verfahren-nach einem der vorhergehenden An
spruche, bei dem im Kommunikationsendgerat 
(MS) mindestens eine AnschluBbuchse zum An- 25 

schluB zusatzlicher Alisgabeeinrichtungen (AM) 
und/oder Eingabeeinrichtungen (EM) vorgesehen 
ist 
8. Verfahren nach einem der vorhergehenden An
sprilche, bei dem mit Hilfe eines Auswahlmittels die 30 

Betriebsart des Kommunikationsendgerites (MS) 
auf die Durchfilhrung von elektronischen Spielen 
eingestellt werden kann, wobei eine Betriebsart 
Spiel mit Stand-by-Betrieb filr ankommende Ver
bindungen im Mobil-Kommunikationsnetz (KN) 35 

vorgesehen ist 
9. Verfahren nacb Anspruch 8, bei dem eine ankom
mende, ein Spiel unterbrechende Verbindungsauf
bauanforderung ein Umschalten auf eine endgeri• 
tespeziftSche Betriebsart und ein Speichern von 40 

Spielresultaten bewirkt. 
10. Verfahren nach Ansprucb 8 oder 9, bei dem ein 
Speichem von Spielresultaten ilber die Eingabeein
richtung (EM) ausgelost wird 
11. Verfahren nach Anspruch 9 oder 10, bei dem die 45 

Spielresultate im Kommunilcationsendgerit (MS) 
oder eine dem Mobil-Kommunikationsnetz (KN) 
zugehorigen Speichereinrichtung gespeichert wer
den. 
12 Verfahren nach einem der vorhergehenden An- 50 

spruche, bei dem das elektronische Spiel in Form 
von dem Spiel zugeordneten Oaten und/oder durch 
ein Spielprogramm ubertragen wird. 
13. Verfahren nach einem der vorhergehenden An
sprilche, bei dem eine Abrechnung fiir das Laden 55 

der Spiele iiber die Festlegung eines Gebiihrentak
tes der Verbindung zwischen Kommunikationsend
geriit (MS) und Steuereinrichtung (SE) oder iiber 
eine separate Zahlungsaufforderung erfolgt. 

60 

Hierzu 3 Seite(n) Zeichnungen 

65 

8 
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~flU:fi~~tL-Mti3.l<JJf 1 g~(7.)iffi,aj\1/-A:.,, Af
A. 
r~5.l<JJfBl ilrafflt,~ilramt1rL-tf-1t* 

~Fa"t Qmlt(7.)1/-Af1:!U::l;>t-,,-/;t t'J, litr~ciffi~:l;<j,'~ 
< t if-< y;, 1v~U~fflt701,1 Yt t.g-h-_ litr 
g2.mlt(7.)1/-Affl-/;<, ilia@lllti *li9: c , f- 1 ~jf
-=Fli9: t, f-1 A1J*li9: c, MU 7'-Afflf-1 ~~ 
-=Fli9:c ~.g-rl-, !~M!ll.ffi'W-Afflf-1~~*Ji9:iJ<, 1ft 
*nil•~~*li9:c, ~;.$:f-:?g2.ffi-=Fli9:t, 7'-Alii!m 
g2.ffi*li9:t-l),t-,,~ t'J, 11,1~c7•0,q y-/);_ ~lt(7.)r-A 
ffl(7.)3 i:;,(7.) l 'J(1.)7-Afflcfl!!(1.):;p~~(1.)7-Afflc(1.) 
ir.>~'t.:(7.)iffiia@IUHiJi.L,, iJ>'J, M~~?'-Affl'/7 
't-17 :r. n2.ffi*Ji9:a-.g-uiffi1aj\7-A1/ Af-A. 

( 2) 

[ ~IIJJ(7.)il~~IDi11JJ] 
[0001] 

~lfflJjl-1 1 - 1 1 4 2 2 4 

[~ll}J(1.)~"9Qf1it;!Ht!ffl *~11.IJl;I:, iiiaffl~j)-L, "(~ 
lk(7.)1/-Afflra1-C-ff~~7-Aa-fi-3~~(7.)il®t7'
A1/A7At:[m-tQ. ~ t-,,t:~L, <l;I:, H'ilt~1/AT 
A~ffli t.:1;1:M~mn~~1/ Ar Aijl*ffla-*ur 
-Affla-ffl~ ,-cM!i!ffi'W-A a-fi 3.:: c-/;>iiJ~t:tilia:J\ 
?'-A 1/ A f-At:lffl-t Q. 
[0002] 
[ ~~ffi l ii~, ffilk(7.)fif1=:1fiJt 1 "'?(7.)1'J'U 7'

A a-fi 1,:1;1:, 1 'J(1.)7-Af!;.$:f.1!;,:7-7' Jva--fl" L, -C 
tt~~tt.t.:mlk(7.)fif1=:lf A1J~ila-ffl~ ,-cfift:-l)•fibtL 
n,Q • .f L, -C, 7'-A(7.)ijtfi1;1:, 7'-Affl;.$:f.i!;t:F'-J~ 
ch.t.:, it.;l;l:7'-Afft;.$:#-1:t~~ctlt.: l 'J(7.)~jf-~ 
ilt:J: t'JiU2"tQ. -::n, fiMA1J~ffi:t3J:Y~jf-~ 
ila-F'-lmL-t.:m1t(7.)r-At!:.$:#-a-?"-7"1vz-1r L--cm 
~l, M~mr-Aa-fi?l;J:ir.>~'bir.>J.i. 
[0003] 
[ ~IIJWMYc L, J: 3 /:: "t Q ~8 l ~, ~lk(7.)tif1=:lf:1;< 
l 'J0)1'J'~mr-Aa-fi-31:1;1:, ~lt0)7-Af!z-7-
'7Jvz-1rt..'-cttl:;i"t-o~:l;<ir.),o. ltdi"-:>-C, 1/-A 
t!:.$:fil!.iJ•il-1),tt.t.:~P.Ji-t:mltO)tiMiJ~fJrt Q £~-1){ 

ir.> J.i. -f(7.)fi!ijlt !t!!~~~llU:J: t'J fif1=:l-/;•f;ilJ:;p1iJ~ 
~l;J:ib~ ,~f;i/Jl:8"fra1-/;•-/;>:l;>J.i l;J:ib ~ ,1;1:, 7'-.b.-1)•-C·t: 

~~'liir.>~'1J'ir.>-o. 
[ o o o 4 l ;.$:~11.IJl;t-/;>-/;>UlJ:Ma-WL,, !ti!~~~~ 

,::J: t'Jffi!Jf-J~tlt.:: c: t:t< fllk(7.)fiM-C· 1 'J0)1'J'tim 
7'-Aa-fi -3.:: c iJ<-C·t: Qil®\7-A1/ A -r AtmfJt: 
-tJ.i.::/::a-§~c:"tJ.i. 
[0005] 
[~8a-M~TQ~~O)*Ji9:l:.$:~~O)iffi1aj\1/-A1/ 

?..f-Al;I:, iffi~/::, i~ffiffli'-1rl-Cf-:?t~~ia 
"t J.i fl~O) 7'-At! /:: -/;> t:, -/;t '? , ruciffiiaffl-1),j,'-/;t < /:: 
tf-< :J:$' J~tl~~ffla-~rl-, litr~c~lt0)7'-Affl 
tfi_ ilFarniaiiJi.-=Fli9:c _ f-1~*1i9:c, ::;:-1 A 
1J*li9:t, MO7'-Afflf-:$'~fl*li9:t a-~tf{,O:> 
-C'ir.,Q. 
[0006] it.:, litr~2.7'-Aff!h'fi~-v7:71-f1=filt* 

Ji9:Uili.. n,Q{,(7.)-C•ib-o. 
[ o o o 7 l ~ t:,,::, ffli~c~-\"7:71-ft:filt-=F¥9:iJ<q:t~ 

nilllM*li9: t , ~-\" '7 :71-ft:filtffl '/ 7 t- r'J .:c. net! 
-=Fli9:c, ~-\"7:71-g2.ffi*li9:c iJ,t-,,~Q iO)-c•ibQ. 

[0008]~~-litrgc!:XU?'-Afflf-1~~-=Fli9: 
:1;,, i:p*nif ll~~-=Fli9: c , MU 7'-Affl '/ 7 't- '7 .:x:. 7 

~cffi*f9:I:: _ ~*f-:?gcffl*~i:: _ r-A.111/fli~c.ffi-¥ 
mi:: :1;,t:,~ Q {,(7.)-C·ir.>-o. 
r o o o 9 J it.:, litri2.f-< :;;, ,~u1t~mmiillil 

fgffi-C·ct"> t'J , ffligcfllt(7.)3/-AJ!O) 3 t;,(7.)~'~ < I:: b 1 
'J:/J>~'Qt~1/ A f-AMfil*ffla-~rl-, ~m*'ilt~:.,, A f
A~ffl;/J•ffli~ciffiia@!Uti *~, ntri2.f-? ~:ir-*li9: 
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t3 J: {fffli~c-f-? )..:1J-f-8!H11Lz. 7-> L e1:n:-~ 7->. 
[ o o 1 o l it.:., iiii~c-f-11/?J~tUt~ffl-/J•ffiJ.li~ 

~'lit~;,;,,. r 1,.,mrnw-c-~ l'J, mcfllkC7)1/-All!C7) 

-3 1?Cl)~''ti: < t L 1 "?7'iffiJ.li~~:;;;,,. r .b.~*ll 
t*h' !tffiJ.lim~U:;;;,,. 'T .b.!tii;i*tl!Vimi!iMFa@I 
ffHrift-f-fl, ffli~c-f-?~r--f-f9:t.,J:{fffli~c-f-? A7J 
-f-fit{iffi.t. Q {,Cl)''('~Q. 
[ o o 11 l it.:., mi!iiFaffl-/J,~ t-;,t:rro:7"tllm'llt 

~fflt*h, ffli~c9C7)1/:-.b.fflC7)-31?Cl)~''tJ:< !:: L 1 
"?-/J'7-ro?'fi"if.C7)~5EUfflt3J:{f 1/-.b.Jfl#~~ii 
-/J>t-;,'tj: l'J, ffli~c7i"D?'ti"AC7)~5E'llta"\5tJ/!7';{ffli~i!iffiffi@) 
ttHrift.f-f9:-r-~ l'J _ mc?'-Affl-f-t.l1'~m;1;,mc-r-? 
~-f-a_ iiii~c-f-? J..:n-f-~t3J:tfmm11m?'-A 
Jfl-f- ?;,J1J11!-f-f9:Hffii.., iiii!c7-ro?'::JTTtCl)l!!J5E'llt~ 
fflt3J:{f7'-.b.Jfl-ft.l1'~ii-/J•, ~[i!:fft1l-L--C7-ro?' 

u~~wt:m~~tt7.> ic7)·c~7.>. 

[ 0 0 1 2] *~B.JlCl),iIB3t7-.l,.:;;;t..7.b.li, iffiFaffl 
t, !~i1Fafflt1)- L. -C-f-? ti!~Fa-t 7.>flf(Cl)7-.b. 
Bl!:: 7'P t-;, 'ti: tJ _ iiii~i!ii®f47'J•~-'t1: < t i -r -1 1/? 1v~U 
awt 7•01"1 :1't t*11-- ~cflJkC7)1/-Ati!W, 
iMFa@Uliift-f-8!t,-f-?~r--f-8!t,-f-?J..:1J-f-
8!t,MU1/-AJfl-f-?;,J1JI-f-8!ti*h-~M!I 
m?'-Affl-f-?~JI.f-a;1;,_ tf:i:9i!:nii~~JI-f-8!t _ ~ 
*-f-?~cffi-f-at _ 1/-A~cffi-f-8!!:: ;1;,t-;,tJ: tJ _ 
ffli~c7"c'll'\,,f :$1'7')•, flf{C7)1/-.b.li!e7)-31?'7) l "?C7)1/
.b.f/!t fl!!Cl)jf-t,'/}EC7)1/-.b.ffl t Cl)~~ ,t,.:Cl),iFa@JU Hi 

ftL-, ·IP"?, M~~?'-.b.Jfl'/7 l-'7 .:r. 7~cffi-f-fit* 
tr L e7) -r-~ 7-> • 
[0013] 
r~e.JlCl)~M!iCl)mf'rnl "?~t:, *~B.Jle7)iffi~r-A:;; 

;,,. r .b.Cl)~M!ie7)mmu:"?~ ,-c IDi8.Jl-t o. 
roo14l~M!ie7)m~1. oowt~~L-"?"?,*~~ 

Cl)iffiffij\7-.b.:;; ;7.. 'T .b.Cl)~liffiCl)mfm 1 t:"?~ \"'(IDiB.Jl"t 
7.>. l;RJ l Ii, *~B.JlCl)iffiIB3t7-.b.:;; ;t.. r .b.C7)~1;ffie7)JB 

1i! 1 hF-t~B.Jll;RJ-C·~Q. l;RJ U:t.;~ ,·c UiM 1 e7)7 

-.b.tJ/L 21iffi2e7)1/-Affl, 3!iiiFaffl!--~-t. Ml 
'7)1/-.b.t! 1 HJ: {fffi 2 C7)1/-.b.li!2 lii!Faffl 3 i1l-L

-C1t!B:m~~h7.>. 
[0015]ffi1C7)1/-.b.ffllt3J:{fffi2C7)1/-.b.tll2 

IHh-fhiiFa@IUliift-f-8!t, -f-?~r--f-8!t, -f 
-?J..:1J-f-~t,M!l~7'-.b.Jfl-f-?;,J1JI-f-8!tt* 
tr. ffli~i!iiFa@IUti-f-~-/J•, t..:t.t.tL B~Fa'llt~ 
( tt) iMFaw.J ( J,,jr, r NT TilffiR J !:: ~, -3 ) !:t.;lt 

7.>J'(-'j-j--Jl,l\1/-f d,1/:;;;7..7.l,.)/ffi*ffl (J,,::J.r, r P 

H s~*li!J b \ '?) 'tJ:cCl)ffi~~'llt.~:;; A'T .b.~ 

*f/!t:J: IJ~JJl~hJ.>l;J:~~'- f-?~~-f-f9:liP HS 
~*f/1!:p;i~~ht.:.~:ir-~li-C'~ I'), -f-? J..:1J.f-f9:li 
PH S~fflt:p;i~~ht.:.~-1'(,:, ~-r-~J.>. ~ t-;,t:, 
ilfiffl 3 lilffiJ.limMMJ'llt~ :y 7-. r AiiFaffl-C' ~ 7.> P H S 
iMFaWJ-c-~ Q. 

( 3) t,'flffl.!fl 1 1 - 1 1 4 2 2 4 

[ 0 o 1 6 l ~ t-:.1:, M 1 '7)1/-.b.f! 1 t3J:{fM 2 e7)1/ 
-All! 2 Ii, -th-ftLM!l~?'-AJfl-f-? ~JI.f-f9:t.:. 
oMU1/-.L,.Jfl-f-?;,J1Mf«Hffi.:t n,J.>. ~m!I 
~1/-.b.Jfl-f-?;,J1JI~li < J,,.:J.r, .lj!.t: r 1/-.b.Jfl-f
?M~l'IJ t ~,-3) Ii, t.:.!:: .:tli, tf:i:9i!:llilJ;,J1:f11!-f-f9: 
t.:. J.> c P U t , MU 1/-.b.Jfl '/ 7 l- '7 .:r. 7~cffi-f-f9:t.:. 

7-> ROM!::, £*-f:-?~cffi.f-f9:t.:.7.>M 1 i1) RAM!::, 
1/-.b.m{~~cffi.f-8!t.:. J.>M2 Cl)RAM t ;1J,t-;,'tj:7.>. l;RJ 2 
Ii, l;R) 1 Cl)ffi 1 '1)7-.b.l/!Cl)~i~ilJtB.JlrliJ-C'~J.>. 
l;RJ2t:t.;~,-c. 1 al;l:PHS~*f!- 1 blH'-.b.Jfl-f 
-?~JI~li- 1 1 a!;i:C PU, 1 1 b!;i:ROM, 11 
cliffilCl)RAM, 11 dliffi2Cl)RAM!-~-t. 'ti: 
8, ROMl 1 btM!i~1/-.b.Jfl'/7l-'7.r.ncffi-f
f9:t3J:{f~*-f-?~cffi-f-f9:t vcm~,-r i J:~,. :::.Cl) 

l;!:~P, M 1 e7)RAM 1 1 c H~ltl.>£~1;i:,:C~ '• 

[ 0 0 1 7] PH S~*f! 1 a!;i:, iMFaw.Ji:1)- L, "C 1/
.b.V!Fa!Cl)iffi/g@I~a-ffftL-, -f-?Cl)J!~Faifi-3. C 
PU 11 aliP H S~*f!l a!:m~~hJ.>. CPU 1 
1 ali, PHS!tii;i*ti!tl a-/J>t-;,Cl)-f-?t~FaL-t.:.l'J, 
ROMllb,ffilC7)RAMllct3J:{fffi2Cl)RAM 
1 1 d-/J't~'ti:-r-? H,'lhili L, -CJiJr5Ee7)~Jia-fi-, 
t..:'7)1? PH S!tii;i*ffl 1 a !:;,J1:fJl!fiC7)-f-? !-mFa L.t.:. 

I') , M 1 Cl) RAM 1 1 c HJ: {fffi 2 Cl) RAM 1 1 d t;:-f 
-?i~~~~~l')-tJ.>.i~,MlCl)RAMllc~ 

~cffi~ht.:.£*-f-?li, t.:.t .t.litifF1ie7)~~- 1f.~ 
t:,J:{f-fi}Jlj'tj: f:> {f !:tift:=li-/J' tM~4i1'.e7)_;,( 'i' -t-Y'tj: 

ci*u. ,:Ct,, £*-f-?U:, tiM7'JW-Afflt:~ 
t-:.1J, t)J:>J..:n L-t.:: LCJ)-c-~ tJ mt:~~-r-~1->. 
[ 0 0 18] "?~t:, :;;js:~B.JjCl),i~7-.b.:,,,;t..7.b.i 

Jfl ~, -C:X!l~W-.b. i fi -3 nit; i , lt=,:~-c ?'- .b. i M 

e1/-.b.e7)-~ C L, 'tIDtB.Jl-t Q 0 

[ 0019 l ii', 2"?C7)1/-.b.t1/tC7)-31?t.::c.:tl!Ml 
'7)1/-.b.1/!Cl)fift:=li ( PJr, !iH: r M 1 e7)fift:=li J t L 
~'J) -/J•, 2"?e7)PH S~*ti!tfffl-C'iMFa@Iaiffft"tJ.> 
t.:.&l:>t:ilmfi:btLJ.>tift:ifi~ ,_ 2 "'.)e7)7-.l.,.tJl!ra,O)iffi 

ra@l•Htft-t 1->. lliJ~cilmfi.t>tLJ.>fift:e7)-f11Jt L- -r 
u.M2C7)1/-.b.f/!Cl)~iliL-•~t~-1'(7~'tJ:ciffl 
~ ,-c PH S ~*ml!:}..jJ l,, JffiFaffl!:[PJ/t"C mfi-t 7-> !:: 
~,'3fift:il•S7.>. -?~,-c-_ MlC7)fifF1ii:3J:tfM2C7)1/ 
-Ati!tC7)fifF1i (J,,.:lr, .lj!.,: rffi2Cl)fifF~J ti~, 
'3)~-~-1'(7F~~ih~771/?;,31/~-iffl 
~,-c_ 1/-.b.ffl-f-?~J.lll~iiH!lilJ~itQ. 
[ 0 0 2 0] *B.Jl~-1:t.;~\"(l;l:, 1/-.b.li!;l;1P HS~ 
fflt m~ ,-c,mmfi:btt1.>~~Cl)i!~Fae1)11-a-fi-, -c ~, 
7->-tt.tmt r iMFa-c- F J t ~ '~ ,_ 1/-.b.t!e7)?'-.b.Jfl-f 
-?~:fJl!~iiH!l!liJJ~-itt.:.-tt.~i r ?'-.b.-c- ~ J t ~' 
'3. ii!iitift:~-/JW-AffliiiFa-c- ~-/J,t-;,1/-.b.-c- ~ 
1: W tJ ff i.. 7-> t ~ _ M 1 Cl)fifF1iil•M 2 Cl)fift:~t;:M!I 
~1/-.b.ifi~ ,t.:.~ ,1:: ~' -3:g,!'.iil!liiffi~r-it.:.li~J'll'Cl) 
i!'.¥tFa!:J: l'Jf~.:t, m2Cl)fifF1i-/J,t-;,l<lJ~-/J'i.. t-;,ht.:.~ 
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#,."(·, 7'-.b.ffl-r-?~fll!~Jli~~it't b J: P. i 
~- 2-?0:>7'-.b.l!Fe!O:>~ia@IUtJtfilftf..,~~R~Ml 
0:>tifl:~tJ•M 10:>7'-M!ti 7'-.b.-l:- ~ t::m l'Jff i., 
M 10:>7'-.b.ffltJ•7'-.b.-l:- ~,::tJJ l'Jff .t t.,ti:n ,Q.: 

c ijf-"t-r-? iM20:>7'-.b.ffltJ•'.1tFa"t Q.: c ,:J: 
l'J, M20:>tiMtJ•Ml0:>?'-.b.ffltJW-.b.-l:- ~,::m 
l'Jff i t.,h 't \. ,Q.:. c j{J l'J, ffi2 0:>7'-.b.ffla-7'-.b.-l: 

- ~,::ml'Jtt.t. -r iJ:\.,. 
r o o 2 1 1 rucffi 1 0:>?'-.b.fflt.> J: cf M 2 0:>?'-.b.6/1 

nW-.b.-l=- n:ml'Jtt.t.t.,nt.:.c ~ ~ 7'-.b.i~cY:>Q 
~,:m~llc 'i' Q 7-.l,.ffltJ>M 10)7-.b.6/ti:>J:cfM 2 

0:>7'-.b.6/ttJ>t., 1n/Jff9t:JJUR~hQ. t.:. c i.lf, 2-?0:> 
7-.L,.fflraJ"(•~Fa@IUHiui."tU.:.cY:>t:~c ~hQfi 

fl:ifi-:,t.:.7'-Aff!WOJl/::~QJ: -3 ,::IDt5E't'E' Q. 
tJ,tJ,,M~5E,: l..,t.:. tJ•-:, t.:.lf 1> \.,, tt»filO:>~!iltC-liM 1 
0)7-.b.ffltJ>il,~Jlc'i'Q. ~ t.,,:, M 10)7-Afflt.> 

J:cfM 2 0)7-Affl#?'-.b.-l:..;.. ~,:tJJ l'Jff i. t.,ht.:.c 
E', Eli/Jff9,:M 10)7'-.b.ffl,::}.:n~ht.:.~*-'f-?# 

M20)7'-.b.ffl,:*Fa~h- M2 0:>7'-.b.11/H:}.:n ~h 

t.:.~*-'f-?#M 10)7'-.b.ffl,:*Fa~hQ. 
[ 0 0 2 2] MlO)fiMli, PHS~*iU:P-J~~h 

t.:.:\'--H"; ~ a-ffl\. ,"(, 6JI-C'l)Qffi 10)7-AfflO) 
ROMt:~cffi~h "(\.)Qmlk0)7-.l,.jJ>t_,P.)rm0)7-.l,. 

HUR lt.:. l'J , ~~,::.It t, -r 7'-At:lffl-t MHf~5Ei 

fi -3 • .:. 0) c ~ , P H s ~*ffl,:P-J~~ ht.:.Rlla~~ 
JI~ c O)~r-~JljJ•7-Affl-r-? ~fll!~JIO)~jf-~JI 

O)&WJJi:mt.:."t. iiii~~f4-IDt5EO)W!Jc L, 't Ii, ~'t Qlk 

*0)1ffillkt.>J:cflk*O)~tJ•l>Q. it.:., M 10:>7'-A 

6/tli, 7'-.b.O)lJUR~~ff~~'i'c?'-AlfflM!i-C·O)~ 
mijf-T-'f-? iM20)7'-.b.61,:m,:*Q O M 20)fi 

~tl:ffi20:>7'-.b.fflO:>~r-~Jl,:J: -:,"'(, 7'-Alffliil 
1-c·O)~ma"t1ii-c·E' Q. 
[ o o 2 3 l 7'-.b.lffliil c c b ,: , ~r-~JIO)~r-,:: L, 

t.:.tJ•-:,"(, ffi 1 O)fifl:~t.>J:cfffi20)fiMli:\'--H•y 

~ N!Jffl L, tP.JrmO)lk*i .A1JT Q. M 2 O)fifl:~tl>P.lr 

. m0:>lk*i.A1JT Q c, t..:t.::t:>t::ffi20:>fiMtJ•)..1J L, 

t.:.lk*ijf-"t-'f-?tJ<M 10)7'-Afflt:*t.,hQ. M 1 
0)7-Affi0)7-.b.ffl-'f-?M~flli, ~7'-.b.ffl-r 

-?~fll!~JIP-J't'7 ✓-Y .b.l:jgtR~ht.:.lk*c, M 10) 
fifl:~t.>J:ifM2 O)fiMt;,;_jJ U.:.lk*c a""-t"h-fh 

Jt~T Q. nii~c7 /''7' .b.t::jgtR~ht.:.lk*c ~ tlk*a"" 
}.jJ L.t.:.fiMO)~jf-~J1,:liMJ1°:>ijf-Tii!ii~it.:.1;t;,< 

•y-t-:JtJ•~jf-~h. ruc'7 /''7' At::JfftR~ht.:.lk*t 
.J{,j:-Q lk*i A1J lt.:.fiMO)~~flt::li:tHtbf..T 
ii!iiMit.:.li;,< •y-t-:Jt;,~r-~hQ. "'111<¥,::, M 10)7' 

-.b.fflj3J:{fffi20)7-.b.ffl0)~7-Affl-'f-?~JJI!~ 

JIO)ffi20)RAM,::, 7'-Aifi-:,f.:.8~, M~:ffi.:J=-0) 

~-r-:1 t.>J:cf MJJ&'i' c0:>?'-A.lll~iJ,~cffi~ nQ. 
[0024]~ci.~.ffi10)7-Affl0)7-.l,.ffl-'f

?~JJl!~JIP-J"('7/',Y .b.t::jgtR~ht.:.lk*tl' r 7 J 't'l> 

( 4) ~lffl.!jl- 1 1 - 1 1 4 2 2 4 

t'J, M 10)fifl:~O)}.jJ U.:.lk*iJ' r 7 J -C'l> t'J, M2 

0:>tiM0:>)..1Jlt.:.lk*fJ' r 1 J -C'l)Ql;l:1)\.,, MIO:> 

tiMtJ>MJ~ c 'i' l'J , M 2 O)fifl:~iJ•l&~ c 'i' Q • i 

~-7'-.b.~,MM.:J=-0))..1JL.~lk*~J:cfMJJ&{i"'1 
~,::~r-~Jl,::~r- L, -Cb J: \. ,. 
[0025] 7'-.b.tl•-@1~~7-tQ.:'ct::, 7'-.b.a_" 

M"tQiJ,~iJ'a-ffi 10:>tiMt.> J:cfffi 20)fi~t::vi 
~Zi" Q. it.:., &~JI Hitt Q ffi 1 O)fifl:~O)h-t::vi 
~ZL. -CbJ: \.). 7-.l,.a_"if,lH"tQlfl}\.), ffi 10)fifl:~ 

~J:'(fffi2 O)fifl:~7';Lfh-fh0)7-Affli 7-.b.-l:

~t;,t.,~m-l:- ~ t:-tJJ l'Jff i.hlf J: \. ,. ~ttJJ l'Jff i.li, 

:\'--J'{,y ~ t::t-:thQ 71' '/? Y 3 /':\'--a-ffl\. ,-cfi:h 
hJ.i. . 

[ O o 2 6 l D:t!H:, 7'-.b.6/traJO)~ia@l*la""mQt.:.cY:> 
,:, ~ffi'O)PHS!lli11*mlc"'1~,:::\'--1'{,y H::~;thJ., 

~ia@IUa""tlJ7.>~cY:>O)P.Jr5EO:>tifl::\'--tW't.'i't.>,7' 

-.b.ffli?'-.b.-l:-~~t.,~Fa-l:-~~tJJl'Jffi~-
p H s~*ff!!iffl\.,tM 10:>tifl:~t.>J:cfM 20)fifl:~ 
rm-c•~pil::J: QJ!Faifi-:,-C b J: \. ,. ,:.<1.)lil>P, ~J'l'i' 

,:J: Q~iatfi\. ,t.:.\., c \. ,-3 i'.1~-i, fi~7f.;i t.:.li~ 

J'l'i'0)*'.1tia,:J: t'J, M lO)fiM ( it.:.liM20)fifl: 
~) iJ<ffi 2 O)fifl:~ ( i t.:.liffi 1 O)fiM) ,$; i.hlf 

J: \. '· 
[ 0 o 2 7 l *~HfilO:>~tmt•li, -r-?~jf-..:J=-~i:>J:V' 

-'f-? )..jJ..:J=-~c L. -C PH S!lli11*fflt:P-J~~ht.:.~jf-~ 
iU3J:cf:\'--H•y ~t~fflL. "(\.,Q. l,;'pl,, 7-.b.ffl 

,::m5EO)!lli11rHlHt, ~~!lli'ilrt:, -'f-?~jf-.:J=-flc 1., 

-C, t.:.c i.lflJ7-~7f.;it.:.liE1~c1.)~a1M!~7f.;~JI 

~~i1tL., ~Rla"li~r-~JI,:, f-? )..jJ..:J=-~c L.-C, 

tifl:if-:? ✓ iIDtlt-C b J: \. '• 7'-.b.Jl;f t:oiill2.H£Jlr~7f.;~ 
iiNii1tT-Q.:. c ,:J: "? -C, J: l'J P3ntt::fifl:7'J{-C·E', i 
t.:., J.: l'J::;U•'i'i00lfii-C•7'-.b.O)~~i~!2T Q.: ciJ•t· 

~ J.i. 
[0028]i~,7'-Affl-'f-:?~fll!~fli:P-JO:>ROM 
a"~mi" J.i.:. c ,:J.: t'J l1Jfflt•E' Q 7'-Ac1.)ffl!mi~i. Q 

.: ciJ1-C·~ Q. ~ t.,,:, ROM0:>?GJW:lt:1tt::t1~-C·E' 

Qlfl>~'li, ROMt~m-tQ.:. t'i'< - iffiiamt.>J.:{f 
PHS~*fflt*L.-Cffi~,j:-7-.b.ffl'/7~?I7tR 

o Mt:~cffic1tQ.:. c iJ•-C·E' _ m:~cfficn n ,i 7'
Affl'l 7 ~ ?I70)-$1tHliE"tQ.:. c {i-C-~ Q. 

[ 0 0 2 9] it.:., 7'-A~t::2-?0)7-AfflmJc1.)~rn 

@ttt;•c ~·nt.:.lil>\.,_ P.Jr5EO)it¥raJr-i1:Wcf~m@tti 

ti-C'E' ,j:lthli, 7'-AfJ'*ltli~h tit?'-.b.t:lffli" 

MiHH!iE1i/Ja'.J,:iili~~hQ. 
[ 0 0 3 0] *~llJJO:>J!ia:tt?'-A:Y .7-'r Ali, PH S 

!lli11*ffl~-fh-fht-tr 2"?0)7-bjjU• ffl\. ,-c, PH S 

;r,•y ~ '7-? i* L. -CM~~W-A~fi :> 0)-C' _ :tl!!JJl!al;J 

~~t::J: t'JffilJ~~hQ.: c~<MM'.Y-Aa-fi:>.:. t 
tJ>-C'E' Q 0 

[ 0 0 3 1] ~!ffi0)~1i!2. -?~·,:, *~ll}JO)~la:i\7 
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-J,.:,, AT J,.Cl)~!ffiCl)~fm 2 ,:"?~ ,"(IDlPJJi" i. 
[ o o 3 2 l jjij~Cl)~~Cl)WfG 1 -r•li, iMFa@iUffft.:f

f1h'i P H s ~~t:J: t'J ~ ~ tt -r ~, o '/Ji, M~~:.". 
AT J,.!lftil*II ( .1,_:.rf, .!l!,: r M~*ffl J c t ~, -3 ) t 
m~ ,-ct J: ~ ,. 1J'1J'oltl)~ ,_ iiffifflt L- -r~ibii1ITTflf 
iJ{fljffl~tlQ. ~1:>t:, 2?Cl)7-J,.{l!lCl)'3~, -1,Cl) 

1/-J,.fflCl),ffi,a@IUHiiJi..:f-~t PH S~~t:J: t'J ~JJl 
L-, fl!!1f Cl)7-J,.fflCl)Ji1a@l•li.:li..:f-f.lt ~H!lltil*flt: 
J: t'J ~JJl VC b J: ~ ,. 1J'1J'o ltl) ~', iiFaffl c L, -C P H 

SiMFaflU;; J: Yf:H/JiMFaWWfOm~ no • 
[0033]i~, 2?Cl)7-J,.fflCl)?~,-jjCl)7-

J,.f!Cl)iffi1a@ltllifHr.:f-~Hl*1ii!~it..:l;J:PH SVlil* 
ffll: J: t'J ~ L,, fl!!1f Cl)7-J,.fflCl)iMm@lttli.:li. .:f-~ 
~, t..: c iltNTTiMFafflt:i:iltt>7R1JDAUf!,j:-c 
Cl)~~~~aitt:J: t)~l.., "[ LJ:~,. l;Rl31;J:, :,fs:~PjJCl) 
)ifgj\7-J,. y AT J,.Cl)~b"&Cl)WfG2 t:t:ilt o 3/-.L,.ffl 
Cl)-1,lJtjf-i"[ltPJJ(;RJ-C•l)o. l;Rl3,:;J3~\"[, 4 ali-lR 
1Ja.A.~ffim. 4 b 1;1:1/-J,.fflftli~li- 4 c li-5Nicn, 
14 aliC PU, 14 bliROM, 1 4 cl;J:ffi 1 Cl)RA 
M, 14 dliffi2Cl)RAM, 14 eli-r-~~.:f-~t..: 
o*jf-~li- 14 fli-r-~ .A.:1J.:f-~t..:o.A.:1J~litjf
-t. Wilic*~litl:t..: c i It fJ 7-*jf-i t..:lifflB*jf
. Cl)~J!r*~li-C· I} tJ, niJlicA:1J~lilit..:t x..lttifF;f
~ ::,-r·l}o. -JR1Jn.A.Gal4 a ~m~,ol!I}~ ,, 7'-
J,.fl!li, *WGn4 ct_ !Mt~nCl)-1fCl)~iiFH:ti~~ 
nt..:~~~~ff!"[•l}i-JR1Ja.A.~ffl4 a!::, iiiilic7rftl 
nCl)fl!!1fCl)1ii!-r,:m~~nt..:MD7'-J,.ffl1t.li~lfl4 
b tt;>t:,~i. 
r o o 341 *~n4 cli, s1tFaL-t..:-r-~t-m1JnA 
Utl4 at:~3!T"'~-r-7' cM!lfillW-J,.JfHt.l!it~ 
lfl4 b,:~J!i"l'(~f-~c,:7}-lti. it..:, Mlim~W 
-J,.fflft.li~lfl4 bj;>f:,3!,a~tlt..:-r-~l;J:7}-~ff 4 c 

HtL--C-IR1JnX!lt~t!4 afflCl)@JffH;:A:1J~ni. 7}
ftln4 cli, 1/-.L,.i:pl:;tB~iJ,f:,~iJtiJ,i)>--:>-C~t..: 
c ~t:, 1/-.L,.~-!ljiii:plffil..,ffi3~cii~"C·~ it!~~ 
vlU. n,-rtJ:~,. 1;,1;,i1tl)~\, -5tWGn4 di, M3 
~j;>f:, ~~j;{i),t;>--:>-0 \o.: C tlfit..:li~~ cl:J: "'.) 
-r~t~o.:f-~c,M3~tCl)iffim@tttRJi.-ti~~ 
Cl)m'ffiA1 •:11-ct~u. 
[ o o 3 5 l *~M!Cl)Wfml::t:>~ ,-c, 2 ?0)1/-J,.f!fm 

Cl)iffiffi@ltttRJi.i"il::li, ii~, ff!ljii*f!.!::-IR1JD 
A~~ffltCl)I)~ ,t..:-c•iffiFa@•tli.:li.-t M..:~,:£-~t 
~h.ofifl:, t..:c U!M!lltil~it..:li-"1:1Jn.A.~~
Cl)Pf-/:l:l 1..,•~~:\'--l'i •:1 ~,j: ct m~ ,-c ;._n L-iffimwn: 
iPJlt-C3!FaTo c ~\3fifl:Hril;!:'J:P. 
[ 0 0 3 6] Wilii:!M07'-J,.ffl!tl/,!*f!4 btL ~ tt: 

M!tl/,!*lUt..:liPHSr,/;J*fflclltJ~Cl)fl/mtvlli.:t -o, 
-ct J: ~,. il>iJ,il:tl)~,_ ~r-rc•1i-1£t1JnA~~f!fflCl) 
@ltl ~ fljffl I..,, -IR1JD.A.Gf!iJt~~ ,t.1Ji.U t..:l;J:~$'~ t· 
Ii, ~!ffiCl)Wfm 1 l:jf-~ni J:-3 l:P H S1ii!~,:J: t'J 

( 5) ~IIPfl-11-114224 

iMFa@tlRJi..:f-~nt~JJl~tt-c ~ ,i 1/-J,.f!c lltJ~t:M! 
fflL-"CLJ:~,. 
· [ 0 0 3 7] ~M!Cl)WfG3. "?~·,:, *~P}JCl),M,a;rt-1/ 
-J,.:/ AT J,.Cl)~b"&Cl)Wfm3 I:?~ ,"([!tPJJ-t o. 
[ 0 O 3.8 l niJ:i1flCl)~M!Cl)WfG 1 t·l;t, ffi 1 Cl)fifl:~ 

t;<, 2?Cl) PH S!tl/,!*tlfm-C·,ffiffi@l.HiJi.i" M..:tl1':>I: 
ai:: ~h.MifFHT~ \, ~~Cl):ffj=jaCl)7-J,.tlc imFa 
@ltlHiJi. L, -C ~ ,i. *~M!Cl)WffJ't'l;J:, ;:fl'1i~v?:fll=¥
c M!i!tt o l;fl}~ \Cl)jM,aj\7,-J,.:,, AT J,.t;:-?~ ,-c [ltPJJ 
-tti. 
[0039] l;Rl4!;J:, *~P}JCl)iffi~7-.l,.yk7'".l,.Cl). 

nCl)Wfm3tjf--tmPJJl;Rl-r·l)i. l;Rl4,::t:>~,-r _ 1;R11 

clltJ-Cl)J'iiJiJrlilltlt.n~tffl~,-cjf-i". it..:. 3 al;J:iffi 
@ffl3 ,:~tttQ 7"0l'\1,1'tjf-T. 'iii.7"O1\-,f ,Y c 
Ii, i.> til> t.~7"01,1 :1'1:5ltii~ttt..:flltCl)~*mlCl) 
-3 ~Cl) 1 "'?Cl)!tl/,!*flc ffi!Cl);:p~~Cl)!tl/,!fflc Cl)ib~ ,t..:-c· 
iffiffi@ltltli.:li.L-3 itCl)h,3. t..:c.:tlt. 1 '1/~
;;t, "I 1-~ c1:'t>. ~~Cl)7"01H .Yt:m~-t Q.: c t:J: 
t'J J: tJ it< , J: t'J!tc < ( iMFalt) El fl{)Cl)fflffl ~ i o t..:~ 
Cl)cj:l~-C· ch o l;l:'I} ~ ,t:M!ffl ~ tt o. 
[ O o 4 o l M 1 Cl)fifl:~1.1%~~Cl)ffi.:f-c M~ o I:! 

l}i ,1;t, ii', 7"O/\,f :1' 3 a ,:;:r-~~O)ffl.:f-c O)j;f!j!_£ 
HU, t·~, o.: c tjf-i"ffi%~3!7.>. 'ii~Fa~ts'tia-t J.> 

c 7"01'\,f -7'3 a$Cl)T"'"CCl)iM1a@l•t;{~*~tL, fi!! 
,:;:r-!f'1t~Cl)ffl.:f-t Cl)Mtit~A., -r-~ ,J.>fifl:~'IJ•~ ,~ ~ ,1;, 
z~i. i 1..,_ ~,~i,1:!l}i,1;t, @Cl)tifF~'IJf7"01, 
1 :1'3 a 1:;:r-~~Cl)ffl.:f-c Cl)j;t!l!£HlA., -c-~ ,i.: c zjf
-tm~tmo i -c'ffi 1 Cl)7-.L,.tJ!1;J:*tl!ttfiJ1:~i • .: 
Cl)c ~, 7"• J',,( :1'3 acj:ICl) l '?Cl))i,a@ltl'IJ•*mlit'fll 
t:,j:-J.,. t L,, ~,J.,l:!ib~'li, 7•01"1 -7'3 az:ftL- -C 
ffilCl)7-J,.fflc.fl!!Cl)tifF~Cl)7-J,.~,i"~b~M 
2 0)7-J,.ffl c Cl)I) ~ ,t..:-c·iM1a@ltlt;q;jJi. ~ tlJ.i . 
coo411J11a@ttn{li.:l'l.~tt~c~-7'-J,.t~ 

t>~t=il~f«c~o7-Af1;1WM 10)7-J,.ffl 1 :t:>J:V' 
ffi2 Cl)-1/-.L,.f/!2 ii'~ 131/Jfl{Jt::iHtR~tlo. *~Mao:>W 
!Gt::t:;~,-cli, t..:c .lit, 2?0)-1/-J,.fflfmt:iMFa@l• 
1.l~~h.t..:11'1ja-C·f-~Cl)3!5'tmCl)Mi.l{ .tl~ ,1f Hi 
t!ci"o. 
[ o O 4 2 l ~ ti:, 7•01'\,f :1'3 at:m~t*o c ~ 

t:, fifF~nt;HtR U..:1/-J,.tjf--tffi~t lltJIF.¥1::m t'J. 
1H ,1:~~ o 1/-J,. tiHtR L-t..:tifF~Cl)7-.L,.tJ!FaJ-C'l;J: 
imia@ltl HiJi. t· ~ ,j: ~, J: 3 t: L, -C L J: ~,. 
[ O 04 3 l *~M!Cl)WffJl::t:,~,-cl;J:. 1 "'?Cl)~*mtc· 

fl!!Cl);:p~~ Cl)!tl/,!*fl t Cl),h ~ ,t..:-C•iffiffi@ltl t R.rr.-t J.i L 
Cl)c 1..,-c7•01,1:1"tm~,-c~,o. L-7'.PL-. _7•01'\-1:1" 
,:M!lfilfl-1/-.L,.ffl'J 7 1-r'J .r. 7licffi.:f-fit ~ tt:IDtlt-C 
t J: ~ , • .: Cl)l:!.h~ ,, !4/,l*f/!t:MM-1/-.L,.ffl'/ 7 1- r'J 
.r. ncffi.:f-~HlHH£-l!l;J:~<, !4/,lffli,){7•01,-1 :$1' 

,:1tit~n n ,ttit J: i ,. 7"01"1 :1'1i 1 ?Cl)~*mtc 

fl!!Cl);:p~~Cl)!tl/,!*flc Cl)l}~,t..:-r•iMf~@ltla-ti-t o L 
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O:> t l., "( fflfm-t Q c c U::, 611 c l., "( O:>fU'lJ L :W: 
-t. 7'-A,::-~O:>c~, T"-'t"O:>~*fflli.!i!l.::7'-1. 

~~fiT¢~~0:>r-:?~r-.f.~,7'-AAtJ.f.~,~ 

*r-:?~cffi.f.~i3J:rf7'-Alif!Jgcffi.f.~t l 't"ffltm 

-to. 
[ 0 o 4 4 l *~»&O:>Wfi!U.::i3~,"(l;t, 5ffiFajMr:f:il.::7'o 

1,;1 :1'a-~lt o.: c l::J: l'J, :if-~5i:'.0:>:ffl.f.c0:>M~t-~ 

JJlt...n,o. UPt..., 5mrnfflt-1l-~-r,::, *~11.JJ0:>imFa 

j\7-A:,; .7..-r A~fflO)r:pU!P.Jra-~lt, ~~i:f:rUtrJTa-1!-L. 

't" 2 '.J0:>7'-Af!ffflO)imFa@ltlH'ift L. 't" L J: ~ ,. /p·/p 

ol;i:N)~'- tifl:~lir:f:imI'JTt::7'-Atl~~iit... 't"B<&

~1.1•.1:>o. 
[ 0 0 4 5] *~D&O)m~t::J:ttli, J:l!!l!tf\J~~l::J: l'J 

~~~tto.:t~<1-~5i:'.0:>:ffl.f.tM~~7'-At-fi-3 

.: c 1.1•-C·~ o. 
[ o o 4 6 l ~1ffli0:>W!54. --::>~·,::, *~11.JJO:>i!Faj\7 

-A:.; .7..-r A0:>~tfflil7)m~41::'.J~,-cma.JJ-t-0. ~ 5 

Ii, ~ 5 l::i3~ ,"(, ~ 2 t jl,]-17)fJ!liJiJiU"'1 t.~~a-fflli, 

't":if--t. it.:, 51i~-\'7:7 :?-fl=,£.f.~, 1 5 al;l::~ 

-\' 7 :7 ?-fl=Ji.ltffl'/ 7 l'-17.::C. ncffi.f.f.lt"('l,,o ROM 
(J.,;J.""f, .!j!t:: r~-\'7:77'-ROMJ c~\-3), 15b 

lifl:Ji.lt~ttt.:~-\' 7 :7 ?-t-!cffi-t"Q,f-~"(•i,Q RAM 

(J.,;J.""f, .!j!t:: r~-\'7:77'-RAM.J c~'?) a-ir-T. 
it.:, ~ -t '7 :7 :?-f1=1£.f.fi 51;1::r:f:i~iJill~!i.f.~ L * 
,<,;(·i3 l'J, *~»&0:>W~l::B~''t"li, ?'-Miff-?~ 

!i~ll 1 b O:>C PU 1 1 a 7';•, ~-\' 7 :7 7'-fl:1£.f-18! 5 

O)r:p~iJill~!i.f.18!c l, "( 0:>ll~Uffi..t n 'o {,O) t-t 
Q. iiii~c~-\' '7:7 ?-tl;t, 7'-Aa-fi-3 i!!It::1/-A(7) 

~ff:t'c!Gi t.:l;l::MJJIH::if--t7'-A0~~A~ ( t.: t ..t. 
I;!_ tl~tf\Jl:::if-~ttt.:l:: t-, l/J~i~l;:J:~ifn) t-~,-3. 

~»&0m!5t::i3~,-c, r-Amtli~"':1:7 :?-ft=Ji.lt.f. 

F.l!Hlfi..t n,o. ~~"' :1 :7 :?-fl:1£.f.f.itt::J: l'J, tifl= . 

:lfl;:J:ji.Jj-gt(7)~?i?O:>~-\' 7 :7 :?-a-fl=lt-t o.: c 1.1•-c·~ 
o. it.:, ~-\'7:77'-ROMl::i,f:>t;,t.;,cY:>~cffi~ttt.: 

~"' '7 :7 ?-1::im-tor-?1::Mt... 't", tift~t;>~ i ~ 

i ~~#-HtJJa L- 't"~"' '7 :7 7'-17)~?1?~ ct-~1t~-tt 

tmm0~~0~~:11:1-~t1=Ji.lt-to.:tt~~o. 

~~ '7 :7 :1-,::it1Ja~tt-o~#-000t l 't"li, ~"' '71 

:1-0tt»'L ~~- m:vctttJ~l'i.U::iJ:"lfts~1::1.1•1>0. t1= 

Ji.lt~tt~~-\'7:7:?-li,~-\'7:7:?-RAMl,;:~ffi~ 

ho. 
[0047]7'-AS#~-\'77?-fl=Ji.ltffl~t-~..t't" 

~'ol;l:N)~\, tif1=~7';>1/-Al::ftltt.:c ~, ~-\' 7 :7? 

-1::im-tor-:?1.1•E1l/JtttJ1::1<tij!£~t::~Fa~ttM~~l7) 

7'-LtlP-10~~ 7 :7 :?-RAM t::icffi ~ tt, ?'-At:: 

j\ltt.:fi{-1':~0~-\' 7 :7 :?-RA Mj;>f:> !~~-\' 7 :7 ?

t::lffl-t or-:?#Ell/JtttJt::iiH~~tto. Lt..._ ~"' :1 :7 

:?-RAM £;:~~(7)~-\' 7 :7 :?-t;•!cffi ~ tt "( ~ 'Q Iii> 

~ ,1;:1:, j\ ltt.: t ~ t::Mti~t::~Fa~ tL o ~ -t '7 :7 :?-a

N) t;, t;, tcY:>iB5i:'. L, t t3 < .: c t;<-r:~ o • 

( 6) ~rfflJf- 1 1 - 1 1 4 2 2 4 

[ 0 0 4 8 ] it.:, tif1=~7';•fl=Ji.lt L.t.: ~-\' 7 7 :$' -a- 7' 

-At.::~~ ~it o.: c L -c-~ o. i:l'i:1'-o liiV> ~ ,, ~"' '7 

:7 :?-1,;:M L-ttifl=~t;•~ i ~-i ~~fH.·NJJa-t -o c ~ 

t::, Mtillill::ffllJ c ~ -o~m~~"' 7 :7 :?-1:: Lt.:-1:t t 
.: c 1.1•-C·~ -o. t.: t ..t.1:L fiJ:."(·~-t '7 :7 :?-t.::~-o 

t ~, -3 l/Jfl:t- ~it o.: c t::J: l'J, ~J.,.: c 0:>1~!,:~~~-t 

'7 :7 7'- a- ft=Ji.lt-t -o.: c 1.1•-C·~ -o • it.:, iirulfiiJ:. "(·~-\' 
'7 :7 :?-1::~t-~c ~, -3 l/Jfl=t- ~-tt-o.: c t::J: l'J, tJ 
17)~~'~-\' '7:7 :9-t-fl:Ji.lt-t -o.: t ;1),-c-~ o. 

[ 0 0 4 9 ] jjij~(7)J: -31:: L- -C ft=Ji.lt t...t.:~~ 7? :?-a

MU?'-Lt::~~~ 1t o.: t. t;,-c,-~ -o. ~~X'fij!£~7'

Al7)f§1Jc L- 't"l;:l:, ~ t ..tlfflffiiJ:. -C.·~-\' '7 :7 :9-£;:,;t..;ff 

-·:,,mt~a-ff.bit, ~1~#.Jtl::J: l'J ffi9J:a-~5i:'.-t -o J: -3 

~7'-At;>.1:>-o. ~t;,t::, lm.1&1.1•~L,t.:llilR"'C', .I&~ 

ffllJ0~"' '7 :7 :?-1.1•Mi~t::1lf:11"!it L. tM~tt 't" L J: 

~,. -t~b"t.i, J&~ffl!J0~-\''77:?-t::~-t-or-7'1.1' 

Ell/Jtf\Jt::MJ~07'-LtliH::£~~tL- ftlJllli:7)~"" '7? 
:$'-RAM t::!cffi~tL, J&~IJllj(7)~-\' 7 :7 7'-R AMi:)> 
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(54) METHOD TO PLAY GAME OPPOSING AND COOPERATING THROUGH MOBILE 

COMMUNICATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to utilize a mobile telephone and PHS, by composing 

a mobile telephone and PHS to play a game by two or more persons. 

SOLUTION: A game mechanism is composed into a mobile telephone such as a 1.56GHz 

portable phone and PHS to enable two or more persons to oppose and to cooperate to play a 

game such as soccer, base ball, Tetris, Go, Shogi (Japanese chess), Othello, etc. When the 

transceiver function of a PHS is used, a game can be played free of charge if the distance is 

short. If a service center is provided and a method to introduce an opposing person of 

cooperating person is established, one can enjoy a game with a person in a wide range. 

Further, if each telephone number is enabled to be exchanged by judgement of the person 

concerned, one can make friends with an opposing person. 
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(54) MOBILE COMMUNICATION TERMINAL CAPABLE OF PLAYING GAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow the portable 

terminal to utilize lots of kinds of games by down-loading 

Page 1 of2 

game software by communication without carrying the 

software at all times. _,,,"!' <, .. 

SOLUTION: A database station 25 is provided with a 

database corresponding to mobile communication 

· terminals and a mobile communication network. The 

mobile communication terminal 1 provided with an 

operation key 3, a read/write memory and a display 

section 7 is connected to a telephone exchange station 

21 via a radio base station 20 and makes communication 

with a subscriber telephone set 23 by means of radio 

communication and makes data communication with the 

database station 25. The database station 25 stores 

'/~f; =···. J.-, . .. · .. 
-n-0 

pluralities of game software sets and the mobile communication terminal 1 is provided with a 

read only memory in which a program to control the operation key 3 corresponding to each 

game is stored, in advance. The mobile communication terminal 1 accesses the database 

station 25 by way of the base station 20 by means of a radio wave and down-loads a specific 

game software and stores it in the read/write memory. The user of the mobile communication 

terminal 1 plays the game by operating the operation key 3 and observing the game display 

on the display section 7. 
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Method of implementing network game function in mobile telephone by 
transmitting game data corresponding to key signals to opposing mobile 
telephone 
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Abstract of DE10038142 

The method involve~ nominating the mobile 
telephone to play a network game. When a game 
starts, the network game program is executed in 
correspondence with key signals input by a user. 
Game data corresponding to the key signals 
input for the network game, are transmitted to the 
opposing mobile telephone and the network 
game program is executed in accordance with 
the changed data. The same game image is 
displayed on each mobile telephone, which 
performs the network game in real-time in 
accordance with the changed game data. 

Also published as: 
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® BUNDESREPUBLIK ® Offenlegungsschrift ® 
DEUTSCHLAND DE 10038142 A 1 

ti 
@) 

® Aktenzeichen: 10038142.1 

@ Anmeldetag: 4. 8.2000 

DEUTSCH ES @ Offenlegungstag: 15. 2.2001 

PATENT- UND 

MARKENAMT 

@ Erfinder: @) Unionsprioritiit: 

32178/1999 05.08.1999 KR Kim, Jong-Kwang, Kumi, KR 

@ Anmelder: 

Samsung Electronics Co., Ltd., Suwon, Kyonggi, KR 

® Vertreter: 

Grunecker, Kinkeldey, Stockmair&Schwanhiiusser, 
80538 Munchen 

Int. Cl.7: 

H04Q7/38 
H 04 M 1(72 
A 63 F 13/10 
A 63 F 13/12 
H 04 B 1/38 
G 08 C 17/02 

Die folgenden Angaben aind den vom Anmelder eingereichten Unterlagen entnommen 

Prufungsantrag gem. § 44 PatG ist gestellt 

@ Verfahren fur die Verwirklichung einer Netzwerkspielfunktion unter Verwendung von tragbaren Telefonen 

@ Offengelegt wird ein Verfahren fur die Verwirklichung 
einer Netzwerkspielfunktion unter Verwendung eines 
tragbaren Telefons, das einer Vielzahl von Benutzern mit 
tragbaren Telefonen ermoglicht, sich gleichzeitig an dem 
Spiel zu erfreuen. Nach dem Verfahren warden die trag
baren Telefone zuerst bezeichnet, um das Netzwerkspiel 
durchzufiihren. Falls das Netzwerkspiel beginnt, fiihrt das 
tragbare Telefon das Netzwerkspielprogramm entspre
chend den von einem Benutzer eingegebenen Tastatursi
gnalen fiir das Netzwerkspiel durch und iibertriigt die 
Spieldaten, die mit den fiir das Netzwerkspiel eingegebe
nen Tastatursignalen korrespondieren, an das gegen
iiberstehende tragbare Telefon. Das tragbare Telefon 
empfiingt die Spieldaten von dem gegeniiberstehenden 
traQbaren Telefon und fiihrt das Netzwerkspielprogramm 
in Ubereinstimmung mit den veriinderten Oaten durch. 
Dabei wird dasselbe Spielbild auf einem Anzeigeab
schnitt des jeweiligen tragbaren Telefons angezeigt, wel
ches das Netzwerkspiel in Obereinstimmung mit den ver
iinderten Spieldaten in Echtzeit durchfuhrt. 
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DE 100 38142 A 1 

Beschreibung 

1. Feld der Erfindung 

Die vorliegende Erfindung bezieht sich auf eine Zusatz
funktion eines tragbaren Telefons, und besonders auf ein 

Verfahren fiir die Verwirklichung einer Netzwerkspielfunk

tion unter Verwendung eines tragbaren Telefons, das einer 

Vielzahl von Benutzern rnit tragbaren Telefonen ennoglicht, 

sich gleichzeitig an einem Spiel zu erfreuen. 

2. Beschreibung des Stands der Technik 

2 
iinderten Daten; und Anzeigen desselben Spielbildes auf ei

nem Anzeigeabschnitt des jeweiligen lragbaren Telefons, 

welches das Netzwerkspiel in Ubereinstimmung mil den 
veriinderten Spieldalen in Echtzeil durchfilhrt. 

Kurze Beschreibung der Zeichnungen 

Die obigen Ziele und Vorteile der vorliegenden Erfindung 

werden deutlicher werden durch detailliertes Beschreiben 
10 ihrer bevorzuglen Ausfiihrungsfonnen mit Bezug auf die 

angefiigten Zeichnungen, in denen: 

· Nach der jiingsten Tendenz isl ein tragbares Tulefon nicht 

begrenzt auf seine primiire Funktion des Herslellens von Te- t5 
lefonverbindungen, wenn es ohne Beachlung seines jeweili

gen Orts bewegt wird, sondem es sichert sich einen Platz als 

ein integriertes Informationskommunikationsgeriit wie auch 

Fig. 1 ein Blockdiagramm eines tragbaren Telefons fiir 

die Durchfiihrung einer Netzwerkspielfunktion nach einer 
Ausfiihrungsfonn der vorliegenden Erfindung ist; 

Fig. 2 eine Darslellung ist, welche die Nelzwerkspiel
funktion erliiulert, die drahtlos iiber eine Basisslation nach 

einer Ausfiihrungsfonn der vorliegenden Erfindung durch
gefiihrt wird; 

als ein vielseitiges GeriiL 
Unter den verschiedenen, zum tragbaren Tulefon hinzu

gefiigten Funktionen wird eine Spielfunktion verwirklichl, 

wodurch ein Benutzer sich an einem Spiel unter Verwen

dung des tragbaren Telefons erfreuen kann. Die in dem trag
baren Telefon verwirklichte Spielfunktion bat keine Bezie
hung zu anderen tragbaren Telefonen, und so kann der Be0 

nutzer sich unler Verwendung eines eingebauten Spielpro-

gramms nur allein an dem Spiel erfreuen. . 
Jedoch neigt der Benutzer dazu, sich bei solch einem 

Spiel zu langweilen, das er oder sie allein spiell, und die in 
dem tragbaren Telefon implemenlierte Spielfunktion kann 

dadurch nutzlos werden. Um den Nutzen der zu dem tragba
ren Telefon hinzugefiiglen Spielfunktion fiir den Benulzer 

wiederzubringen, isl eine Spielfunktion mil vielen Spielern 
erforderlich, wodurch der Benutzer sich gleichzeitig mil an

deren Benutzem an dem Spiel erfreuen kann. 

Fig. 3 eine Darstellung ist, welche die Netzwerkspiel-
20 funktion erliiutert, die drahtgebunden nach einer Ausfiih

rungsform der vorliegenden Erfindung durchgefiihrt wird; 
Fig. 4 eine Darstellung ist, welche die Nelzwerkspiel

funktion erliiulert, die unter Verwendung eines Funkfre
quenzsignals nach der IrDA-(lnfrared Data Association) 

25 oder "Bluelooth"-Spezifikation nach einer Ausfiihrungs
form der vorliegenden Erfindung durchgefiihrt wird; 

Fig. S ein FluBdiagramm ist, das den ProzeB der Durch
fiihrung der Netzwerkspielfunktion nach der bevorzuglen 

Ausfiihrungsform. der vorliegenden Erfindung veranschau-
30 lichL 

Genaue Beschreibung der bevorzuglen Ausfiihrungsformen 

Die bevorzuglen Ausfiihrungsfonnen der vorliegenden 

35 Erfindung werden nun im Detail und mit Bezug auf die be

gleitenden Zeichnungen beschrieben. In den Zeichnungen 

werden dieselben Elemente mil denselben Bezugszeichen 
bezeichnet, selbst wenn sie in unterschiedlichen Zeichnun-

Inzwischen sind Netzwerkspiele vorgescblagen worden, 

die eine Spielfunktion fiir mehrere Spieler hat, welche einer 
Vielzahl von Benutzem iiber ein mil PC verbundenes Netz

werk gleichzeitig ennoglicht, sich an dem Spiel zu erfreuen. 
Jedocb ist solch ein mit PC verbundenes Netzwerkspiel nur 40 

iiber drahlgebundene Kommunikation ablauffiibig, und isl 
nur an einer begrenzten Anzahl von Orten verfiigbar. 

gen dargestelll sind. In der folgenden Beschreibung der vor

liegenden Erfindung werden viele spezifische Einzelheiten 

wie etwa genaue VerarbeitungsfluBdiagramme angezeigt, 
aber sie werden allein zum besseren Verstiindnis der vorlie
genden Erfindung wiedergegeben und deshalb wird von den 

in der Technik Bewanderten verstanden, daB die vorliegende Zusammenfassung der Erfindung 

Dementsprechend wurde die vorliegende Erfindung mil 

einem Ansatz gemacht, die Probleme nach dem Stand der 
Technik zu losen, und ein Ziel der vorliegenden Erfindung 

ist es, ein Verwirklichungsverfahren fiir eine Netzwerkspiel

funktion in einem tragbaren Telefon vorzuseheo, das es ei
ner Vielzahl von Benutzem ermoglicht, sich gleichzeitig 

iiber tragbare Telefone an dem Spiel zu erfreuen. 
Um das obige Ziel zu erreichen, win! nach der vorliegen

den Erfindung ein Verwirklichungsverfahren fiir eine Netz

werkspielfunktion in einem tragbaren Telefon vorgeseben, 

wodurch ein Netzwerkspiel gleichzeitig mil anderen tragba
ren Telefoneo mit demselbeo Netzwerkspielprogramm 

durchgefiihrt wird, und das Verfahren enthiilt die Schrilte: 

Bez.eichnen der tragbaren Telefone, um das Netzwerkspiel 

durchzufiihren; falls das Netzwerkspiel beginnt, Durchfiih

rcn des Netzwerkspielprograrnms entsprechcnd den von ei
nem Benutzer eingegebenen Tastatursignalen fiir das Netz
werkspicl, Obertragen der Spieldalen, die mit den fiir das 

Netzwerkspiel eingegebenen Tastalursignalen korrespon
dieren, an das gegeniiberstehendc tragbare Telefon, Emp
fangen der Spieldaten, die von dem gegeniiberstehenden 
tragbaren Telefon empfangen wurden, und Durchfiihren des 

Netzwerkspielprogramms in Obereinstimrnung mil den ver-

45 Erfindung auch ohne solche spezifischen Einzelheilen aus
gefiihrt werden kann. Bei der Erlauterung der vorliegenden 

Erfindung wird hier eine detaillierte Beschreibung bekann
ter Funktionen und Konfigurationen weggelassen, wenn sie 

den Gegenstand der vorliegenden Erfindung eher vcrschlei-
50 em wiirde. 

Fig. 1 isl ein Blockdiagramm eines tragbaren Telefons fiir 

die Durchfiihrung einer Netzwerkspielfunktion nach einer 

Ausfiihrungsform der vorliegenden Erfindung. 
Mil Bezug auf Fig. 1 steuert ein Steuerungsabschnitt 10 

55 den Gesamtbetrieb des tragbaren Telefons. Der Sleuerungs
abschnitt 10 empfiingl Spieldaten und verschiedene andere 
Arlen von Daten, die von einer Basisslation starnmen, iiber 

einen Funkfrequenzsende- und -empfangsabschnitt 60 und 

einen Verstiirkerabschnitt 70, und steuert den Betrieb, um 

liO die Dalen den zugeordneten Schaltkreisabschnitlen zukom
men zu !assen. Der Sleuerungsabschnitt 10 erzeugt auch die 
Spieldaten und verschiedene andere Arlen von Oaten, und 
sleuert den Betrieb, um die Dalen iiber den Verstiirkerab

schnitl 70 und den Funkfrequenzsende- und -empfangsab-

65 schnitt zur Basisslalion zu iibertragen. Der Sleuerungsab

schnitt 10 steuert auch die Durchfiihrung der Netzwerkspiel
funktion, wenn die Netzwerkspielfunktion angewiihll ist. 

Ein ersler Verstiirkerabschnitt 80 verstiirkl ein an den 
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Lautsprecher SPK ausgegebenes Audiosignal. 
Ein zweiter Verstiirkerabschnitt 90 verstiirkt ein iiber das 

Mikrofon MIC eingegebenes Audiosignal. 
Ein Tastaturabschnitt SO ist mit Steuerungstasten, numeri

schen Tasten und Kommandolasten fiir die Erzeugung ver
schiedener Arten von Steuerungssignalen ausgeriistet, die 
fiir die Durchfiihrung der Netzwerkspielfunktion erforder
lich sind. 

4 
ren Telefons angezeigt. 

Falls zwei oder mehr tragbare Telefone bezeichnet sind, 
um gleichzeitig das Netzwerkspiel zu spielen, werden spezi
fizierte tragbare Telefone aus der Vielzahl der anderen trag

baren Telefone bestimmt, die als Netzwerkspielgefahrten re
gistriert sind, und die bezeichneten tragbaren Telefone wer
den mil dem spezifizierten Telefon verbunden, um das Netz
werkspiel iiber die Basis-Station durchzufiihren. Dazu wer
den Daten ausgesendet und empfangen unter Verwendung Ein EEPROM 30 speichert Parameter des Nummenizu

ordnungsmoduls (NAM), Telefonnummem, Namen und 
Nachrichten des Kurznachrichlendienstes (SMS). 

Ein. Flash-Speicher 40 speichert ver&:hiedene Arten von 
Programmdaten und Erkennungsdaten und speichert ein ein

gebautes Betriebsprogramm, das fur die Durchfiihrung der 
Spielfunktion nach der vorliegenden Erfindung erforderlich 
ist. 

LO einer Vielzahl von Kanalen, die den tragbaren Telefonen zu
gewiesen sind. 

Fig. 3 ist eine Darstellung, welche die Netzwerkspiel
funktion erlautert, die drahtgebunden nach einer Ausfiih
rungsfonn der vorliegenden Erfindung durchgefiihrt wird. 

Ein Funkfrequenzabschnitt 60 empfangt verschiedene 
Arten von Daten und Audiosignalen, die iiber eine Antenne 

empfangen werden, und iibergibt sie an den Verstiirkerab
schnitt 70. Der Funkfrequenzabschnitt 60 iibertriigl auch 
verschiedene Arten von Daten und Audiosignalen, die von 
dem Verstiirkerabschnitl 70 iibergeben wurden, iiber die An

tenne an die Basisstation. 

15 In der Ausfiihrungsforrn von Fig. 3 werden die variablen 
Netzwerkspieldaten zwischen dem ersten tragbaren Telefon 
110 und dem zweiten tragbaren Telefon 120 gesendet und 
empfangen unter Verwendung eines physikalischen Kabels, 

das zwischen ihnen angeschlossen ist, urn dieselbe Netz-
20 werkspielfunktion durchzufiihren, wobei dasselbe Netz

werkspielprogramrn gespeichert ist. 
Fig. 4 isl eine Darstellung, welche die Netzwerkspiel

funktion erlautert, die unter Verwendung eines Funkfre
quenzsignals nach der IrDA-(Infrared Data Association) Der Verstiirkerabschnitt 70 verstiirkt die Audiosignale 

und gesendeten/empfangenen Daten. 
Ein Anzeigeabschnitt 20 empfiingl verschiedene Arten 

von Anzeigedaten von dem Steuerungsabschnitt 10 und 
zeigt die Daten auf seinem Schirm (z. B. einer IL'D~An

zeige) an. Der Anzeigeabschnitt 20 zeigt auch ein Spielbild 
unler Steuerung des Sleuerungsabschnitts 10 an, wlihrend 

die Netzwerkspielfunktion nach der vorliegenden Erfindung 
durchgefiihrt wird. 

25 oder "Bluetooth"-Spezifikation nach einer Ausfiihrungs
form der vorliegenden Erfindung durchgefiihrt wird. In der 

Ausfiihrungsform von Fig. 4 wird das Netzwerkspiel in ei
ner drahtlosen Form zwischen den tragbaren Telefonen un

ter Verwendung einer Infrarot-Komrnunikation, d. h. IrDA, 

Fig. 2 ist eine Darstellung, welche die Netzwerkspiel
funktion erlautert, die drahtlos iiber eine Basisstation nach 
einer Ausfiihrungsform der vorliegenden Erfindung durch
gefiihrt wird. 

30 durchgefiihrt, oder die variablen Spieldaten, die fiir den ge

genseitigen Spielfortschritt benotigt werden, werden in ei- . 
ner drahtlosen Form zwischen den tragbaren Telefonen un
ter Verwendung eines Funksignals nach der "Bluetooth"
Spezifikation gesendet und empfangen. Dazu ist das jewei-

35 lige tragbare Telefon ausgeriistet rnit Infrarot-Strahlungs
verarbeitungseinheit oder einem Funktionsabschnitt nach 
der "Bluetooth"-Spezifikation, um das Netzwerkspiel durch
zufiihren. 

Mit Bezug auf Fig. 2 wird die Spielfunktion zwischen ei
nem ersten tragbaren Telefon 110 und einem zweiten tragba

re11 Telefon 120 iiber eine Basisstalion 200 durchgefiihrt. In 
diesem ·Fall ist das Netzwerkspielprograrnm in jedem trag
baren Telefon gespeichert, und eine Vielzahl von anderen 
tragbaren Telefonen, die die Nelzwerkspielfunklion durch
fiihren konnen, sind registriert. Die Registrierung der ande

ren Telefone kann dadurch bewirkt werden, daB die Identifi
kationsnunimem (ID-Nummem) dcr tragbaren Telefone 45 

iibergeben und registriert werden. Jedes tragbare Telefon isl 
programmiert, um irgendein tragbares Telefon aus der Viel
zahl anderer tragbarer Telefone zu bezeichnen, die a1s ein 

Netzwerkmitspieler registriert sind, · und spiell das Netz
werkspiel mit den bezeichneten tragbaren Telefonen. 

Fig. 5 ist ein FluBdiagrarnm, das den ProzeB der Durch-
40 fiihrung der Netzwerkspielfunktion nach der bevorzugten 

Ausfiihrungsform der vorliegenden Erfindung veranschau
Iicht. 

Nun wird die bevorzugte Ausfiihrungsform der vorliegen
den Erfindung im Detail und mit Bezug auf Fig. 1 bis 5 er
lautert. 

Mit Bezug auf Fig. 1 erkennt zuerst der Steuerungsab
schnitt 10 in Schritt 201, ob das Netzwerkspiel angefordert 
wurde. Diese Anforderung des Netzwerkspiels wird bewirkt 

<lurch Eingabe einer Netzwerkspielanforderungstaste iiber 
50 den Tastaturabschnitt und Bezeicbnung des gegeniiberste

· henden tragbaren Telefons. Falls die Netzwerkspielanforde
rung erkannt wird, verzweigt der Steuerungsabschnilt 10 zu 

Schritt 203 und sendet das Netzwerkspielanforderungssi-

Falls das erste tragbare Telefon 110 das zweite tragbare 
Telefon 120 bezeichnet und das Netzwerkspiel von der Ba

sisstation 200 anfordert, verbindet die Basisstation 200 das 
erste tragbare Telefon 110 und das zweite tragbare Telefon 
120. Danach bestimmen das erste und das zweite tragbare 55 

Telefon 110 bzw. 120 die gemeinsame Netzwerkspielurnge
bung und fiihren das Netzwerkspiel <lurch. Da dasselbe 

Netzwerkspielprogramrn in dern ersten und in dem zweiten 
Telefon 110 bzw. 120 registriert ist, steuert das tragbare Te

lefon 110 die Spielvariablen in Ubereinstimmung mit den liO 

variablen Spieldaten, die es von dem zweiten tragbaren Te
lefon 120 iiber die Basisstation 200 empfangen hat, und rnit 
variablen Spieldaten, die iiber seinen eigenen Tastatureinga
beabschnitt eingegeben wurden. Dementsprechend ist die 
Situation des Netzwerkspielfortschritts gleich sowohl flir 65 

das erste tragbare Telefon 110 als auch das zweite tragbare 
Telefon 120, und so wird dasselbe Netzwerkspielbild auf 

den Anzeigeabschnitten des ersten und des zweiteri tragba-

gnal iiber die Basisstation 200 an das gegeniiberstehende 
tragbare Telefon. Falls dazu eine Vielzahl von gegeniiberste· 
henden tragbaren Telefonen bezeichnet ist, iibertragt der 
Steuerungsabschnitt 10 die ID-Nummem der jeweiligen 
tragbaren Telefone an die Basisstation 200, so dass die Ba

sisstation 200 das Netzwerkspielanforderungssignal an die 
korrespondierenden tragbaren Telefone sendet. 

Falls danach in Schritt 205 ein Antwortsignal von dern 
gegeniiberstehenden tragbaren Telefon iiber die Basisstation 
200 ernpfangen wire!, verzweigl der Sleuerungsabschnitl 

100 zu Schritt 207 und bestimrnt die Netzwerkspielumge
bung <lurch Ausfiihren des Netzwerkspielprogramms. Dazu 
bestimrnt das gegeniiberstehende tragbare Telefon ebenfalls 
die Netzwerkspielumgebung. Falls das Netzwerkspiel, wie 

oben beschrieben, bestimrnt worden ist, verzweigt der 
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Steuerungsabschnitt 10 zu Schritt 209 und priift, ob der 
Netzwerkspielbeginn gewahlt worden ist. Falls der Netz
werkspielbeginn gewahlt worden ist, verzweigt der Steue
rungsabschnitt 10 zu Schritt 211 und fiihrt das Netzwerk
spiel zusammen mit dem gegeniiberstehenden Telefon 
durch. Wie oben beschrieben wird <las Netzwerkspiel durch
gefiihrt unter Senden und Empfangen der variablen Dalen, 
die fiir <las Netzwerkspiel benotigt werden. Falls danach in 
Schritt 213 die Beendigung des Netzwerkspiels verlangt 
wird, verzweigt der Steuerungsabschnitt 10 zu Schritt 217, 10 

um <las Netzwerkspiel zu beenden, wiihrend der Steuerungs
abschnitt 10 anderenfalls zu Schritt 215 verzweigt und priift, 
ob eine neue Umgebung fiir das Netzwerkspiel verlangt 
wird. Falls eine neue Umgebung fiir <las Netzwerkspiel ver
langt wird, kehrt der Steuerungsabschnitt 10 zu Schritt 207 15 

zuriick, wiihrend er anderenfalls zu Schritt 211 zuriickkehrt, 
um die Netzwerkspielfunktion weitenufiihren. 

In Schritt 217 beendet der Steuerungsabschnitt 10 <las 
Netzwerkspiel und verzweigt zu Schritt 219, um den Bereit-
schaftszustand anzunehmen. 20 

Wie oben beschrieben bezeichnet ein tragbares Telefon 
mit einer Netzwerkspielfunktion nach der vorliegenden Er
findung andere tragbare Telefone fiir die gemeinsame 
Durchfiihrung des Netzwerkspiels, und die jeweiligen trag
baren •Telefone bestimmen die Umgebung, die fiir die 25 

Durchfiihrung des Spiels erforderlich ist. Die Spielumgec 
bung bedeutet eine Umgebung, die von dem Benutzer vor 
dern Start des Spiels in einern allgemeinen Spielprogramm 
bestimmt wird. Wean das Spiel beginnt, nachdem die Netz
werkspielumgebung fiir die jeweiligen tragbaren Telefone 30 

wie oben beschrieben bestimmt worden ist, fiihrt das trag
bare Telefon <las Netzwerkspielprogramrn entsprechend den 
durch den Benutzer eingegebenen Tastatursignalen fiir das 
Spiel durch, und sendet die den eingegebenen Tustatursigna-
len fiir <las Spiel entsprechenden Spieldaten an <las gegen- 35 

iiberstehende Telefon. Das tragbare Telefon empfiingt auch 
die Spieldaten von dem gegeniiberstehenden Telefon und 
fiihrt sein eigenes Netzwerkspielprogramm in Ubereinstim
mung mit den veriinderten Daten durch. Das Senden und 
Ernpfangen der Spieldaten wird iiber die Basisstation 200 40 

durchgefiihrt. Auf deni Anzeigeabschnitt eines jeden tragba-
ren Telefons, welches das Netzwerkspiel durchfiihrt, wird 
entsprechend den variablen Spieldaten dasselbe Spielbild in 
Echtzeit kontinuierlich angezeigt. 

In dern Fall, in dem zwei oder rnehrere tragbare Telefone 45 

gleichzeitig <las Netzwerkspiel durchfiihren, weist die Ba
sisstation 200 die fiir die Durchfiihrung des Mehrteilneh
merspiels erforderlichen Kanfile zu, und steuert <las Senden 
und Ernpfangen der Spieldaten der jeweiligen tragbaren Te-
lefo• . ~ 

Auch ernpfangen die jeweiligen tragbaren Telefone, die 
von dem Netzwerkspiel unterstiitzt werden, ein neues Netz
werkspiel, das von der Basisstation 200 heruntergeladen 
wird, und registrieren es. Falls eine Vielzahl von Netzwerk
spielprogrammen in jedem tragbaren Telefon registriert ist, 55 

wird eines der Netzwerkspielprogramme ausgewahlt, urn 
passend zu sein fiir dasjenige des gegeniiberstehenden Tele
fons, wean ein zugeordnetes Netzwerkspiel verlangt wird. 

Das Netzwerkspielverwirklichungsverfahren nach der be
vonugten Ausfiihrungsforrn der vorliegenden Erfindung liO 

wurde vorstehend unter Verwendung der Basisstation 200 
erliiutert. Jedoch kann das Netzwerkspiel auch unter ¼r
wendung eines physikalischen Kabels verwirklicht werden, 
wie in Fig. 3 und Fig. 4 gezeigt, unter Verwendung eines Si
gnals nach IrDA oder der "Bluetooth"-Spezifikation oder 65 

unter. Durchfiihrung direkter Komrnunikation zwischen den 
tragbaren Telefonen. Ihre Ausfiihrungsformen sind Perso
nen mit gewohnlichen Kenntnissen der Technik bei Bezug 

6 
auf das in Fig. 2 gezeigte Netzwerkspielverwirklichungs
verfahren offensichtlich, und ihre detaillierte Erlauterung 
wird weggelassen. Wie oben beschrieben, ist es offenkun
dig, dass die vorliegende Erfindung die_ Vorteile vorsieht, 
<lass die Mehrteilnehrnemetzwerkspielfunktion mittels einer 
Vielzahl von tragbaren Telefonen verwirklicht werden kann, 
und so eine Vielzahl von Benutzem sich an demselben Spiel 
gleichzeitig iiber tragbare Telefone unabhiingig von ihren je
weiligen Ortea erfreuen kann. 

Wahrend die vorliegende Erfindung beschrieben wurde in 
Verbindung mit dem, was als die praktischen und bevorzug
ten· Ausfiihrungsforrnen angesehen wird, ist zu verstehen, 
dass andere Modifikationen gemacht werden konnen ohne 
vorn Geist der Erfindung abzuweichen. Deshalb sollte die 
Erfindung nicht auf die offengelegte Ausfiihrungsforrn be
grenzt werden, sondem sollte definiert werden durch den 
Urnfang der angefiigten Anspriiche und ihre Aquivalente. 

Patentanspriiche 

L Verwirklichungsverfahren fur eine Netzwerkspiel
funktion in einem tragbaren Telefon, wodurch ein 
Netzwerkspiel gleichzcitig mit anderen tragbarcn Tole· 
fonen mit demselben Netzwerkspielprogramm durch• 
gefiihrt wird, und <las Verfahren enthfilt die Schritte: 
Bezeichnen der tragbaren Telefone, um das Netzwerk
spiel durchzufiihren; 
falls <las Netzwerkspiel beginnt, Durchfiihren des 
Netzwerkspielprogramrns entsprechend den von einern 
Benutzer eingegebenen Tastatursignalen fiir das Netz• 
werkspiel, Obertragen der Spieldaten, die mit den fur 

. <las Netzwerkspiel eingegebenen Tastatursignalen kor• 
respondieren, an das gegentiberstehende tragbare Tele• 
fon, Empfangen der Spieldaten von dem gegentiberste• 
henden tragbaren Telefon, und Durchfiihren des Netz· 
werkspielprograrnrns in Ubereinstirnmung mit den ver• 
iinderten Daten; und 
Anzeigen desselben Spielbildes auf einern Anzeigeab• 
schnitt des jeweiligen tragbaren Telefons, welches das 
Netzwerkspiel in Ubereinstirnrnung mil den veriinder• 
ten Spieldaten in Echtzeit durchfiihrt. 
2. Verfahren nach Anspruch 1, wobei <las Aussenden 
und Empfangen der Spieldaten iiber eine Basisstation 
durchgefiihrt wird. 
3. Verfahren nach Anspruch 1, wobei das Aussenden 
und Empfangen der Spieldaten zwischen den tragbaren 
Telefonen iiber ein physikalisches Kabel durchgefiihrt 
wird. 
4. Verfahren nach Anspruch 1, wobei das Aussenden 
und Empfangen der Spieldaten zwischen den tragbaren 
Telefonen unter Verwendung eines Infrarotsignals 
durchgeflihrt wird. 
5. Verfahren nach Anspruch 1, wobei das Aussenden 
und Empfangen der Spieldaten zwischen den tragbaren 
Telefonen unter Verwendung. eines Funksignals nach 
der "Bluetooth"-Spezifikation durchgefiihrt wird. 

Hierzu 3 Seite(n) Zeichnungen 
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COMMISSIONER FOR PATENTS: 

This is a combined amendment and petition under the provisions of 37 CFR 1.136(a) to extend the period for filing a ·- .. 
response to the Office Action of February 21 2 2006 in the above-identified application. 

Date 
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Date Date -· 

Applicant claims small entity status. See 37 CFR 1.27. 
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Attorney Docket No. 34253/US/2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the A lication of: 

Applicant Han-gyoo Kim 

Appln. No. 

Filed 

Title 

09/97 4,082 Confirmation No: 6653 

October 9, 2001 Group Art Unit: 2155 

DISK SYSTEM ADAPTED TO BE Examiner: Korobov, Vitali A. 
DIRECTLY ATTACHED TO NETWORK 

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In response to the final Office action dated February 21, 2006, please consider the 

following remarks and amend the above-identified application as follows: 

Amendments to the Claims begin on page 2 of this paper. 

Remarks/Arguments begin on page 6 of this paper. 
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Amendments to the Claims 

1-33. (Cancelled) 

34. (Currently Amended) A network-attached disk (NAD) device adapted to be 

connected through a network to a host having a system bus, wherein the host has a virtual 

host bus adapter that recognizes the device as if it is a local device connected directly to the 

system bus of the host, the NAD device comprising: 

a network adapter for receiving disk access command in data link frames through the 

network; 

a disk controller, connected to the LAN adapter, for executing disk access 

commands; 

a disk for storing data; and a controller, connected to the network adapter and the 

disk controller, for controlling the operation of the NAD device; 

wherein access to the disk is operatively controlled by the disk controller: and 

no disk access command is required to be routed through a server associated with 

the NAD. 

35. (Original) The NAD device of claim 34, wherein the network runs Ethernet. 

36. (Original) The NAD device of claim 34, wherein said disk is formatted as a local disk. 

37. (Original) The NAD device of claim 34, wherein said disk is partitioned as a local 

disk. 

38. (Original) The NAD device of claim 34, wherein the network adapter has a physical 

network interface for receiving data from a host and a media access control (MAC) 

controller. 

39. (Original) The NAD device of claim 34, wherein the controller has a state machine 

for controlling the operation of the NAD device. 

40. (Original) The NAD device of claim 34, wherein the controller has a filter for 

controlling access to the disk. 

41. (Original) The NAD device of claim 34, wherein the disk is partitioned into a plurality 

of disk partitions. 

2 
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42. (Original) The NAD device of claim 41, wherein each disk partition is controlled by a 

separate driver. 

43-49. (Cancelled) 

50. (Currently Amended) A network-attached storage device adapted to be connected 

through a network to host having a system bus, wherein the host has a virtual host bus 

adapter that recognizes the device as if it is a local device connected directly to the system 

bus of the host, the storage device comprising: 

a storage device; 

a network adapter for receiving a storage command through the network without 

requiring routing of any storage command through a server associated with the storage 

device; and 

a storage controller for executing the storage command. 

51. (Original) The network-attached storage device of claim 50, further comprising a 

state machine controlling the operation of the storage device. 

52. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a disk. 

53. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a tape device. 

54. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a CD drive. 

55. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a memory device. 

56-111. (Cancelled) 

112. (Currently Amended) A network attached disk device, comprising: 

a first disk device; 

3 
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a network attached disk device controller operative to receive across a network an 

input/output command for the first disk device without routing of any input/output command 

through a server associated with the network attached disk device; 

a disk controller operative to control the operation of the disk device in response to 

the input/output command; 

a network adapter operative to receive the input/output command from the network 

attached disk device controller; wherein 

the network attached disk device is operative to be recognized as a local device by a 

remote host. 

113. (Previously Presented) The network attached disk device of claim 112, further 

operative to be recognized by the host as a local device attached to a system bus of the 

remote host. 

114. (Previously Presented) The network attached disk device of claim 112, further 

comprising a second disk device. 

115. (Previously Presented) The network attached disk device of claim 114, wherein the 

first and second disk devices are both operative to be recognized as unique local devices by 

the remote host. 

116. (Previously Presented) The network attached disk device of claim 112, wherein the 

input/output command comprises a local bus input/output command. 

117. (Previously Presented) The network attached disk device of claim 116, wherein the 

input/output command further comprising a protocol stack for network communication. 

118. (Previously Presented) The network attached disk device of claim 116, wherein a 

protocol stack comprises a TCP/IP connection. 

119. (Previously Presented) The network attached disk device of claim 112, wherein the 

disk controller comprises: 

a channel controller; 

at least one disk channel operatively connected to the channel controller; 

a buffer manager operatively connected to the channel controller; and 

a bus interface operatively connected to the buffer manager and the network 

attached disk device controller. 

4 
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120. (Previously Presented) The network attached disk device of claim 112, wherein the 

network attached disk device controller comprises: 

a main controller operative to generally control the operation of the network attached 

disk device; 

a buffer management module operative to cache data associated with the first disk 

device; 

a disk controller driver for interfacing with the disk controller; and 

a network adapter driver for interfacing with the network adapter. 

121. (Previously Presented) The network attached disk device of claim 120, wherein the 

network attached disk device is further operative to provide back-up functionality to the 

remote host. 

122. (Previously Presented) The network attached disk of claim 120, wherein the network 

attached disk device is further operative to control access rights to the first disk. 

123. (Previously Presented) The network attached disk of claim 112, wherein the first disk 

device comprises a compact disk. 

124. (Previously Presented) The network attached disk of claim 112, wherein the first disk 

device comprises a digital versatile disk. 

5 
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REMARKS/ARGUMENTS 

This Amendment and Response responds to the final Office action dated February 

21, 2006, setting forth a shortened three month statutory period for reply expiring May 21, 

2006. Insofar as the present paper is filed after May 21, 2006 but prior to June 21, 2006, a 

petition for a one-month extension of time is filed herewith. Further, because this paper is 

filed in reply to a final Office action, the Applicant submits concurrently a Request for 

Continued Examination. 

/. Reiections Under 35 U.S.C. § 102- Claims 34-42, 50-52. 55. 112-120 and 122 

The Examiner rejected claims 34-35, 50 and 112-117 under 35 U.S.C. § 102(b) as 

anticipated by U.S. Patent No. 5,566,331 to Irwin, Jr., et al (hereinafter "Irwin"). For at least 

the following reasons, the Applicant respectfully disagrees. 

Independent claims 34, 50 and 112 have each been amended. Claim 34 now recites 

that no "disk access command is required to be routed through a server associated with the 

NAD." Claim 50 recites as an element "a network adapter for receiving a storage command 

through the network without requiring routing of any storage command through a server 

associated with the storage device." Similarly, claim 112 requires an input/output command 

be received "without routing of any input/output command through a server associated with 

the network attached disk device." The Applicant respectfully submits Irwin fails to teach or 

suggest such limitations. 

Irwin explicitly requires any connection between a host and storage device be routed 

through a server associated with the storage device. Fig. 1, for example, clearly shows each 

storage system is associated with a server to create a "plurality of data storage devices 40-1 

to 40-m" (col. 5, lines 15-18). Every such "data storage device" taught by Irwin consists of a 

server and a storage system such as a disk or tape drive: 

In particular, a subset of possible devices are illustrated in Fig. 1 
and for illustrative purposes comprise a RAID-3 disk array data 
storage subsystem which consists of 1) a data storage server 
60-1 and a plurality of disk drives 40-1; 2) a RAID-5 disk array 
direct access data storage subsystem, which consists of a data 
storage server 60-2 equipped with a plurality of disk drives 40-2; 
and 3) a tape drive sequential access data storage subsystem, 
which consists of a data storage server 60-m as well as physical 
volume repository 40-m ... (emphasis added.) 

These servers are essential in passing commands to the associated storage 

systems: commands are sent from a client "to the associated storage server 60-2 via the. 

appropriate 1/0 channel. The storage server 60-2 handles the actual transaction with the 

storage device 40-2" (col. 6, lines 23-30). Accordingly, Irwin explicitly teaches that a server 

associated with a storage device is required to access the storage device. In Irwin's 

6 
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teachings no 1/0 command can reach a storage device without being routed through an 

associated server. 

Likewise, a "bitfile server'' is necessary to mount or dismount a storage device to a 

client (col. 9, lines 21-51; col. 11, lines 26-31). Until the storage device is mounted, it cannot 

be accessed by Irwin's client. Accordingly, at least the mount command must pass through 

this bitfile server. 

Indeed, Irwin not only fails to teach that input/output commands, disk access 

commands, and storage commands need not be routed through an associated server, it 

explicitly requires such routing. Accordingly, Irwin cannot anticipate or render obvious 

amended independent claims 34, 50 and 112. 

The remaining rejected claims each depend, directly or indirectly, from one of 

independent claims 34, 50 and 112. These independent claims have been shown to be 

patentable. Accordingly, these dependent claims are likewise patentable. The Applicant 

makes this statement without reference to, or waiving, the independent bases of patentability 

within each dependent claim. 

For at least the foregoing reasons, the Applicant respectfully requests the Examiner 

withdraw his rejections and allow the rejected claims over the cited reference. 

II. Reiections Under 35 U.S.C. § 103- lrwin and Starr 

The Examiner rejected claims 36-42, 51-52, 55, 118-120 and 122 under 35 U.S.C. § 

103(a) as unpatentable over Irwin in view of United States Patent No. 6,807,581 to Starr et 

al. (hereinafter "Starr''). For at least the following reason, the Applicant respectfully 

disagrees. 

Each of the rejected claims each depend, directly or indirectly, from one of 

independent claims 34, 50 and 112. These independent claims have been shown to be 

patentable. Accordingly, these dependent claims are likewise patentable. The Applicant 

makes this statement without reference to, or waiving, the independent bases of patentability 

within each dependent claim. 

For at least the foregoing reasons, the Applicant respectfully requests the Examiner 

withdraw his rejections and allow the rejected claims over the cited references. 

Ill. Reiections Under 35 U.S.C. § 103- Irwin and Prothapraqada 

The Examiner rejected claims 53-54, 121, 123 and 124 under 35 U.S.C. § 103(a) as 

unpatentable over Irwin in view of United States Patent No. 6,389,432 to Prothapragada et 

al. (hereinafter "Prothapragada"). For at least the following reason, the Applicant respectfully 

disagrees. 

7 
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Each of the rejected claims each depend, directly or indirectly, from one of 

independent claims 34, 50 and 112. These independent claims have been shown to be 

patentable. Accordingly, these dependent claims are likewise patentable. The Applicant 

makes this statement without reference to, or waiving, the independent bases of patentability 

within each dependent claim. 

For at least the foregoing reasons, the Applicant respectfully requests the Examiner 

withdraw his rejections and allow the rejected claims over the cited references. 

IV. Conclusion 

The Applicant thanks the Examiner for his careful review of the present application 

and pending claims. Further, the Applicant respectfully submits the present application is 

now in condition for allowance. Therefore, the Applicant respectfully requests the issuance 

of a Notice of Allowability at the Examiner's earliest convenience. 

This Amendment is submitted contemporaneously with a petition for a one-month 

extension of time in accordance with 37 CFR § 1.136(a) and a Request for Continued 

Examination. Accordingly, please charge Deposit Account No. 04-1415 in the amount of 

$455.00 ($60.00 for one-month extension of time fee and $455.00 Request for Continued 

Examination fee. The Applicant believes no further fees or petitions are required. However, 

if any such petitions or fees are necessary, please consider this a request therefor and 

authorization to charge Deposit Account No. 04-1415 accordingly. 

If the Examiner should require any additional information or amendment, please 

contact the undersigned attorney. 

Dated: June 21. 2006 

Do s~-1-J&---\I\I 

37 Seve teenth Street, Suite 4700 
De~ver,, olorado 80202-5647 
Tel: '3-63-629-3400 
Fax: 303-629-3450 
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USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L29 340 "virtual disk" same network US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L30 320 (virtual near4 storage) same US-PGPUB; AND ON 2006/08/27 20:23 
network same local USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L31 364 {virtual near4 storage) same US-PGPUB; AND ON 2006/08/27 20:23 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L32 92 (virtual near4 storage) near6 US-PG PUB; AND ON 2006/08/27 20:23 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

8/27/2006 11:39:40 PM Page4 
C: \Documents and Settings\vkorobov\My Documents\EAST\ Workspaces\09974082. wsp 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 310 

EAST Search History 

L33 34 "virtual local storage" US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L34 2 "6421753" .pn. US-PG PUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L35 2 "5941972".pn. US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L36 1 "20040010654" .pn. US-PGPUB; AND ON 2006/08/27 20:23 
USPAT 

L37 222 network and storage and (housing USPAT AND ON 2006/08/27 20:23 
adj (chamber or storage)) 

L38 134 network and storage and (housing USPAT AND ON 2006/08/27 20:23 
adj (chamber or storage)) disk 

L39 3 network and storage and (housing USPAT AND ON 2006/08/27 20:23 
adj (chamber or storage)) (disk adj 
controller) 

l40 16349 ((remote near3 storage) or US-PGPUB; AND ON 2006/08/27 20:23 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

l41 92 L40 and (device adj driver) and US-PGPUB; AND ON 2006/08/27 20:23 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L42 276 ( network with attached with USPAT AND ON 2006/08/27 20:23 
storage) not channel (local$ with 
(disk or star$)) 

L43 13 ( network with attached with · USPAT AND ON 2006/08/27 20:23 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 
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L44 7 ( network with attached with USPAT AND ON 2006/08/27 20:23 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

L45 22 ( network with attached with USPAT AND ON 2006/08/27 20:23 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

L46 1 "6389432".pn. USPAT AND ON 2006/08/27 20:23 

L47 16349 ((remote near3 storage) or US-PGPUB; AND ON 2006/08/27 20:23 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L48 92 L47 and (device adj driver) and US-PG PUB; AND ON 2006/08/27 20:23 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L49 1 "6216202".pn. USPAT AND ON 2006/08/27 20:23 

L50 3 ("6366988" or "6356915" or USPAT AND ON 2006/08/27 20:23 
"6363400").pn. 

L51 18 ( network with attached with USPAT AND ON 2006/08/27 20:23 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

L52 4 L45 not L51 USPAT AND ON· 2006/08/27 20:23 

L53 3 ("20030028614" or "6167490" or USPAT AND ON 2006/08/27 20:23 
"5838916" or "6128690").pn. 

L54 4 ("20030028614" or "6167490" or US-PGPUB; AND ON 2006/08/27 20:23 
"5838916" or "6128690").pn. USPAT 

L55 25 "Network Attached Storage" "as USPAT AND ON 2006/08/27 20:23 
local" 

LS6 528 "Network Attached Storage" ( cd or USPAT AND ON 2006/08/27 20:23 
dvd or memory) 

LS7 261 "Network Attached Storage" ( cd or USPAT AND ON 2006/08/27 20:23 
dvd) 

LS8 89 "Network Attached Storage" ( dvd) USPAT AND ON 2006/08/27 20:23 

L59 1 "Network Attached Storage" (virtual USPAT AND ON 2006/08/27 20:23 
with host with bus with adapter) 

L60 5612 ("709/250,236,246" or 711/111 or USPAT AND ON 2006/08/27 20:23 
710/5 or 707/204,205).ccls. 
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L61 1 "20050193189".pn. US-PG PUB; AND ON 2006/08/27 20:23 
USPAT 

L62 11 (Internet with storage) (x$disk or USPAT AND ON 2006/08/27 20:23 
x$drive) 

L63 831 ( channel with attach$4 with USPAT AND ON 2006/08/27 20:23 
storage) 

L64 46 ( channel with attach$4 with USPAT AND ON 2006/08/27 20:23 
storage) DAS 

L65 32 (remote adj storage) (channel with USPAT AND ON 2006/08/27 20:23 
attach$4 with storage) 

L66 1 (remote adj storage) (channel with USPAT AND ON 2006/08/27 20:23 
attach$4 with storage) irwin.in. 
controller 

L67 11 (virtual adj local adj storage) USPAT AND ON 2006/08/27 20:23 

L68 2 ( "20020069245"). PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L69 16349 ((remote near3 storage) or US-PGPUB; AND ON 2006/08/27 20:23 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L70 8949 "Network Attached Storage''. or US-PG PUB; AND ON 2006/08/27 20:23 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L71 16349 ((remote near3 storage) or US-PGPUB; AND ON 2006/08/27 20:23 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L72 8949 "Network Attached Storage" or US-PGPUB; AND ON 2006/08/27 20:23 
"Storage Area Network" USPAT; 

USOCR; • 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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L73 340 "virtual disk" same network US-PG PUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L74 320 (virtual near4 storage) same US-PGPUB; AND ON 2006/08/27 20:23 
network same local USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L75 222 network and storage and (housing USPAT AND ON 2006/08/27 20:23 
adj (chamber or storage)) 

L76 134 network and storage and (housing USPAT AND ON 2006/08/27 20:23 
adj (chamber or storage)) disk 

L77 16349 ((remote near3 storage) or US-PGPUB; AND ON 2006/08/27 20:23 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L78 276 (network with attached with USPAT AND ON 2006/08/27 20:23 
storage) not channel (local$ with 
(disk or star$)) 

L79 16349 ((remote near3 storage) or US-PGPUB; AND ON 2006/08/27 20:23 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L80 3 ("20030028614" or "6167490" or USPAT AND ON 2006/08/27 20:23 
"5838916" or "6128690").pn. 

L81 528 "Network Attached Storage" ( cd or USPAT AND ON 2006/08/27 20:23 
dvd or memory) 

L82 5612 ("709/250,236,246" or 711/111 or USPAT AND ON 2006/08/27 20:23 
710/5 or 707/204,205).ccls. 

L83 831 ( channel with attach$4 with USPAT AND ON 2006/08/27 20:23 
storage) 

L84 1 "20040010654" .pn. US-PGPUB; AND ON 2006/08/27 20:23 
USPAT 

LBS 1 "6389432" .pn. USPAT AND ON 2006/08/27 20:23 
I 

L86 1 "6216202" .pn. USPAT AND ON 2006/08/27 20:23 

L87 1 "Network Attached Storage" (virtual USPAT AND ON 2006/08/27 20:23 
with host with bus with adapter) 

LBS 1 "20050193189".pn. US-PG PUB; AND ON 2006/08/27 20:23 
USPAT 
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L89 1 (remote adj storage) (channel with USPAT AND ON 2006/08/27 20:23 
attach$4 with storage) irwin.in. 
controller 

L90 2 ("20030028614").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L91 2 ("6167490").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L92 2 ("5838916").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L93 2 ("6128690").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L94 58 L69 and (device adj driver) and US-PGPUB; AND ON 2006/08/27 20:23 
(''directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L95 115 L69 and ("directly attached") US-PG PUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L96 2 ("20030028614").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L97 2 ("20030028614").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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L98 2 ("6167490").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L99 2 ("5838916").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Ll00 2 ("6128690").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Ll0l 58 L71 and (device adj driver) and US-PGPUB; AND ON 2006/08/27 20:23 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L102 115 L71 and ("directly attached") US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L103 2 Network and juke$1box and US-PGPUB; AND ON 2006/08/27 20:23 
369/24.01.ccls. USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L104 92 (virtual near4 storage) near6 US-PGPUB; AND ON 2006/08/27 20:23 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

LlOS 34 "virtual local storage" US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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L106 2 "6421753".pn. US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L107 2 "5941972".pn. US-PG PUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L108 3 network and storage and (housing USPAT AND ON 2006/08/27 20:23 
adj (chamber or storage)) (disk adj 
controller) 

L109 92 L77 and (device adj driver) and US-PGPUB; AND ON 2006/08/27 20:23 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

LUO 13 (network with attached with USPAT AND ON 2006/08/27 20:23 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 

Llll 7 ( network with attached with USPAT AND ON 2006/08/27 20:23 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

L112 22 ( network with attached with USPAT AND ON 2006/08/27 20:23 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

Ll13 92 L79 and (device adj driver) and US-PG PUB; AND ON 2006/08/27 20:23 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L114 3 ("6366988" or "6356915" or USPAT AND ON 2006/08/27 20:23 
"6363400").pn. 

LUS 18 ( network with attached with USPAT AND ON 2006/08/27 20:23 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

L116 4 L112 not LllS USPAT AND ON 2006/08/27 20:23 

8/27/2006 11:39:40 PM Page 11 
C:\Documents and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 317 

EAST Search History 

L117 4 ("20030028614" or "6167490" or US-PGPUB; AND ON 2006/08/27 20:23 
"5838916" or "6128690").pn. USPAT 

L118 25 "Network Attached Storage" "as USPAT AND ON 2006/08/27 20:23 
local" 

Ll19 89 "Network Attached Storage" (dvd) USPAT AND ON 2006/08/27 20:23 

L120 11 (Internet with storage) (x$disk or USPAT AND ON 2006/08/27 20:23 
x$drive) 

L121 46 ( channel with attach$4 with USPAT AND ON 2006/08/27 20:23 
storage) DAS 

L122 32 (remote adj storage) (channel with USPAT AND ON 2006/08/27 20:23 
attach$4 with storage) 

L123 11 (virtual adj local adj storage) USPAT AND ON 2006/08/27 20:23 

L124 2 ("20020069245").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L125 231 L69 and (directly near6 attach$2) US-PG PUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L126 231 L71 and (directly near6 attach$2) US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L127 261 "Network Attached Storage" ( cd or USPAT AND ON 2006/08/27 20:23 
dvd) 

L128 272 L70 and "Direct Attached Storage" US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L129 272 L72 and "Direct Attached Storage" US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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L130 364 (virtual near4 storage) same US-PGPUB; AND ON 2006/08/27 20:23 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L131 693 Network near4 RAID US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L132 693 Network near4 RAID US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L133 1000 "virtual disk" and network US-PG PUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L134 1746 Network and juke$1box US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L135 1938 (virtual near4 storage) same US-PGPUB; AND ON 2006/08/27 20:23 
network USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L136 4057 virtual near4 disk US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L137 31 "virtual local storage" US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
IBM_TDB 

L138 1 (remote adj storage) (channel with USPAT AND ON 2006/08/27 20:23 
attach$4 with storage) irwin.in. 
( controller with access) 
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L139 0 (John "L." Sloan).in. US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L140 72 ("709/250,236,246,217" or 711/111 USPAT AND ON 2006/08/27 20:23 
or 710/5 or 707/204,205).ccls. 
(virtual with local with (storage or 
disk)) 

L141 8078 ("709/250,236,246,217" or 711/111 USPAT AND ON 2006/08/27 20:23 
or 710/5 or 707/204,205).ccls. 

L142 16 (virtual adj local adj (storage or USPAT AND ON 2006/08/27 20:23 
disk)) 

L143 387 (virtual with local with (storage or USPAT AND ON 2006/08/27 20:23 
disk)) 

L144 11 (virtual adj disk) dell.as. US-PGPUB; AND ON 2006/08/27 20:23 
USPAT 

L145 14 ("5329619" "6404766" "5513314" USPAT OR ON 2006/08/27 20:23 
"5774660" "6128644" "6175869" 
"6314465" "6345300" "6317775" 
"6360265" "6449647" "6470389" 
"6510164" "5999808").pn. 

L146 4 blood.in. and dell.as. USPAT AND ON 2006/08/27 20:23 

L147 5 ("709/250,236,246,217" or 711/111 USPAT AND ON 2006/08/27 20:23 
or 710/5 or 707/204,205).ccls. 
(virtual adj local adj (storage or 
disk)) 

L148 2 ("6421753" or "5941972").pn. US-PGPUB; AND ON 2006/08/27 20:23 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
IBM_TDB 

L149 1 "20030061401". pn. US-PGPUB; AND ON 2006/08/27 20:45 
USPAT 
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Attorney Docket No. 34253/US/2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re A lication of: 

Applicant: Han-gyoo Kim 

App. No.: 09/974,082 Con. No.: 6653 

Art Unit: 2155 Filed: 

Title: 

October 9, 2001 

DISK SYSTEM ADAPTED TO BE 
DIRECTLY ATTACHED TO A 
NETWORK 

Examiner: Korobov, Vitali A. 

INFORMATION DISCLOSURE STATEMENT 
UNDER 37 C.F.R. §§1.97(b)(4) and 1.98 and 

STATEMENT OF RELATEDNESS UNDER M.P.E.P. § 2001.06(b) 

MAIL STOP RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The Examiner is requested to consider the references noted on the enclosed Form 

PTO/SB/08a during examination of the above-identified patent application. These references 

are submitted for the Examiner's consideration and are submitted pursuant to the duty of 

disclosure under 37 C.F.R. § 1.56. In submitting these references, no representation is made or 

implied that the references are or are not material to the examination of the application. The 

Examiner is encouraged to make his or her own determination of materiality. Pursuant to the 

U.S. Patent and Trademark Office's Consolidated Patent Rules of February 1, 2005, waiver of 

the requirements of 37 C.F.R. § 1.98(a)(2)(ii), copies of the U.S. patent application publication 

references are not provided, unless required by the Office. 

In satisfaction of the duty of disclosure under 37 C.F.R. § 1.56, and as required by 

M.P.E.P. § 2001.06(b), the Examiner is requested to consider the following applications 

commonly owned by the Assignee of the present application and that may include subject 

matter similar to that of the present application: 

(1) U.S. patent application no. 10/195,817, filed July 15, 2002, pending; 

(2) U.S. patent application no. 10/829,399, filed April 22, 2004, pending; 

(3) U.S. patent application no. 10/951,474, filed September 27, 2004, pending; 

(4) U.S. patent application no. 10/963,200, filed October 12, 2004, pending; 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 321 

Attorney Docket No. 34253/US/2 

(5) U.S. patent application no. 11/029,775, filed January 5, 2005, pending; 

(6) U.S. patent application no. 11/061,760, filed February 17, 2005, pending; 

(7) U.S. patent application no. 11/062, 104, filed February 18, 2005, pending; 

(8) U.S. patent application no. 11/068,519, filed February 27, 2005, pending; 

(9) U.S. patent application no. 11/153,985, filed June 16, 2005, pending; 

(10) U.S. patent application no. 11/187,762, filed July 22, 2005, pending; 

(11) U.S. patent application no. 11/210,521, filed August 23, 2005, pending; 

(12) U.S. patent application no. 11/326,810, filed January 6, 2006, pending; and 

(13) U.S. patent application no. 11/360,331, filed February 23, 2006, pending. 

This Information Disclosure Statement is being filed before the first Office action, after 

the filing of a Request for Continued Examination. Accordingly, pursuant to 37 C.F.R. 

§ 1.97(b)(4), no fees are due with respect to this filing. However, should any such fees or 

petitions be required, please consider this a request therefor and authorization to charge 

Deposit Account No. 04-1415 as necessary. 

If the Examiner has any questions, please contact the undersigned attorney. 

Dated: >;) 4,.,,:r L,oc(, 

Respectfully submitted, 

nway, Registration No. 44,759 
r plicant 

ustomer No. 20686 

& WHITNEY LLP 
Republic Plaza Building, Suite 4700 
370 Seventeenth Street 
Denver, Colorado 80202-5647 
Phone: (303) 629-3400 
Fax: (303) 629-3450 

2 
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1. This Office Action is in response to an RCE filed on 06/21/2006. Claims 

34, 50 and 112 have been amended. Claims 34-42, 50-55 and 112-124 are currently 

pending. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the 

fee set forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since 

this application is eligible for continued examination under 37 CFR 1.114, and the fee 

set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous office action 

has been withdrawn pursuant to 37 CFR 1.114. The Applicant's submission filed on 

06/21/2006 has been entered. 

Paper Submitted 

3. It is hereby acknowledged that the following papers have been received 

and placed of record in the file: Information Disclosure Statement as received on 

03/03/2006 was partially considered. 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to be 
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patented and the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 34-35, 50 and 112-117 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over the U. S. Patent No. 5,566,331, issued to Irwin, Jr. et al., 

hereinafter Irwin, in view of the U. S. Patent No. 6,421,753 issued to Hoese et al., 

hereinafter Hoese. 

Regarding claim 34, Irwin teaches a network-attached disk (NAO) device 

adapted to be connected through a network to a host having a system bus, wherein the 

host has a virtual host bus adapter that recognizes the device as if it is a local device 

connected directly to the system bus of the host (Col. 2, lines 54-61 ), the NAD device 

comprising: a network adapter for receiving disk access command in data link frames 

through the network (Encapsulating data in the form required by the channel-switching 

fabric (col. 10, lines 58-63) transmitted using lower levels of protocol (col. 12, lines 30-

35). Implementation of Ethernet that Irwin teaches in col. 13, lines 59-64 inherently 

requires a storage device connected to the Ethernet to have a network adapter); a disk 

controller, connected to the LAN adapter (col. 15, line 67 and col. 16, lines 1-7 -

controller of the direct access storage device), for executing disk access commands 

(col. 16, lines 1-7 - controller of the direct access storage device decapsulates and 

executes access commands); and a disk for storing data (Fig. 1, direct access storage 

devices 40-1 to 40-m); and a controller, connected to the network adapter and the disk 

controller, for controlling the operation of the NAO device (Fig. 1, control path 13); 
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wherein access to the disk is operatively controlled by the disk controller (col. 15, lines 

59-67 and col. 16, lines 1-7). 

Irwin does not explicitly teach the NAD device wherein no disk access command 

is required to be routed through a server associated with the NAD. 

However, Hoese in analogous art, directed to a method for providing virtual local 

storage on remote SCSI storage devices, teaches the NAD device wherein no disk 

access command is required to be routed through a server associated with the NAD 

(Hoese, col. 3, lines 30-37). Hoese essentially takes the invention of Irwin (See Fig. 1 of 

Hoese, data access server 14), and proposes to eliminate the data storage server in 

order to speed up the data access (Hoese, col. 1, lines 50-55), and to implement other 

technical advantages (Hoese, col. 2, lines 25-44). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to incorporate the teachings of Hoese into the 

teachings of Irwin in order to speed up the data access (Hoese, col. 1, lines 50-55) and 

to implement other technical advantages (Hoese, col. 2, lines 25-44). Modified in this 

manner Irwin is hereinafter referred to as "modified Irwin". 

Regarding claim 35, modified Irwin teaches the NAD device of claim 34, wherein 

the network runs Ethernet (col. 13, lines 59-64). 

Claim 50 does not teach or define any new limitations above claim 34 and 

therefore is rejected under the same rationale as claim 34. 
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Regarding claim 112, modified Irwin teaches a network attached disk device, 

comprising: a first disk device (Fig. 1, 40-2); a network attached disk device controller 

operative to receive across a network an inpuUoutput command for the first disk device 

(col. 15, line 67 and col. 16, lines 1-7 - controller of the direct access storage device) 

without routing of any inpuUoutput command through a server associated with the 

network attached disk device (Hoese, col. 3, lines 30-37); a disk controller operative to 

control the operation of the disk device in response to the inpuUoutput command (col. 

16, lines 1-7 - controller of the direct access storage device decapsulates and executes 

access commands); a network adapter operative to receive the inpuUoutput command 

from the network attached disk device controller (Implementation of Ethernet that Irwin 

teaches in col. 13, lines 59-64 inherently requires a storage device, connected to the 

Ethernet to have a network adapter); wherein the network attached disk device is 

operative to be recognized as a local device by the remote host (col. 2, lines 54-61 ). 

Regarding claim 113, modified Irwin teaches the network attached disk device of 

claim 112, further operative to be recognized by the host as a local device attached to a 

system bus of the remote host (col. 2, lines 54-61 ). 

Regarding claim 114, modified Irwin teaches the network attached disk device of 

claim 112, further comprising a second disk device (Fig. 1, any of the devices 40-1, or 

40-3 to 40-m). 

Regarding claim 115, modified Irwin teaches the network attached disk device of 

claim 114, wherein the first and second disk devices are both operative to be 
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recognized as unique local devices by the remote host (Col. 8, lines 49-60 - mass 

storage system 10 allows each client data processor the possible use of many file

systems located on many different direct access storage devices). 

Regarding claim 116, modified Irwin teaches the network attached disk device of 

claim 112, wherein the input/output command comprises a local bus input/output 

command (Col. 10, lines 46-52). 

Regarding claim 117, modified Irwin teaches the network attached disk device of 

claim 116, wherein the input/output command further comprising a protocol stack for 

network communication (Fig. 3, protocol stack 209). 

5. Claims 36-42, 51-52, 55, 118-120 and 122 are rejected under 35 U.S.C. 

103(a) as being unpatentable over modified Irwin in view of the U.S. Patent.No. 

6,807,581 to Starr et al., hereinafter Starr. 

Regarding claim 36, modified Irwin teaches the NAO device of claim 34. 

Modified Irwin does not explicitly teach such device wherein said disk is 

formatted as a local disk. 

However, Starr in analogous art, related to a network attached storage unit, 

teaches such device wherein said disk is formatted as a local disk (As per col. 6, lines 

40-43, storage 66, local to the host, and INIC storage 70 share the same file system 

23). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to incorporate the teachings of Starr into the teachings 
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of Irwin in order to reduce overhead associated with accessing data stored in different 

file formats. (Modified Irwin with incorporated teachings of Starr is hereinafter referred to 

as I/H/S). 

Regarding claim 37, I/H/S teaches the NAO device of claim 34, wherein said disk 

is partitioned as a local disk (Starr, as per col. 6, lines 40-43, storage 66, local to the 

host, and INIC storage 70 share the same file system 23. Also, as per col. 6, lines 30-

35, the file system 23 supports logical file format, and therefore is inherently capable of 

supporting partitions, partitions being nothing more than logical subdivisions of a 

physical disk space). 

Regarding claim 38, I/H/S teaches the NAO device of claim 34, wherein the 

network adapter has a physical network interface for receiving data from a host and a 

media access control (MAC) controller (Starr, col. 5, lines 35-39 and Fig. 1 - Media 

Access Control 60). 

Regarding claim 39, I/H/S teaches the NAO device of claim 34, wherein the 

controller has a state machine for controlling the operation of the NAO device (Starr, 

Fig. 1, 1/0 controller 72). 

Regarding claim 40, 1/H/S teaches the NAO device of claim 34, wherein the 

controller has a filter for controlling access to the disk (Starr, col. 7, lines 23-26 -

filtering based on authentication and other connection initialization procedures). 
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Regarding claim 41, I/H/S teaches the NAO device of claim 34, wherein the disk 

is partitioned into a plurality of disk partitions (Starr, col. 5, line 67, col. 6, lines 1-4 -

optional boot partition). 

Regarding claim 42, I/H/S teaches the NAO device of claim 41, wherein each 

disk partition is controlled by a separate driver (Col. 5, lines 59-64 - RAID. The disks 

(partitions) in RAID are independent by definition, since RAID stands for "redundant 

array of independent disks"). 

Regarding claim 51, I/H/S teaches the network-attached storage device of claim 

50, further comprising a state machine controlling the operation of the storage device 

(Starr, Fig. 1, INIC 1/0 controller 72). 

Regarding claim 52, I/H/S teaches the network-attached storage device of claim 

50, wherein the storage device is a disk (Starr, col. 5, lines 59-60). 

Regarding claim 55, I/H/S teaches the network-attached storage device of claim 

50, wherein the storage device is a memory device (Starr, col. 6, lines 9-14). 

Regarding claim 118, I/H/S teaches the network attached disk device of claim 

116, wherein the protocol stack comprises a TCP/IP connection (Starr, col. 7, lines 26-

29). 

Regarding claim 119, I/H/S teaches the network attached disk device of claim 

112, wherein the disk controller comprises: a channel controller (Starr, col. 5, lines 53-

57 - controller 72); at least one disk channel operatively connected to the channel 

controller (Starr, col. 5, lines 53-57 - INIC storage unit 70 connected to INIC controller 
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72 via parallel channel 75); a buffer manager operatively connected to the channel 

controller (Starr, Fig. 1, buffers 77 are connected to controller 72 via bus 48); and a bus 

interface operatively connected to the buffer manager and the network attached disk 

device controller (Starr, Fig. 1, buffers 77 are connected to controller 72 via bus 48). 

Regarding claim 120, I/H/S teaches the network attached disk device of claim 

112, wherein the network attached disk device controller comprises: a main controller 

operative to generally control the operation of the network attached disk device (Starr, 

Fig. 1, controller 72); a buffer management module operative to cache data associated 

with the first disk device (Starr, Fig. 1, INIC memory manager 46, buffers 77, cache 74 

of the Communication Control Block (CCB)); a disk controller driver for interfacing with 

the disk controller (Starr, Fig. 1, INIC driver 39); and a network adapter driver for 

interfacing with the network adapter (Starr, Fig. 13 is a diagram of a Microsoft.RTM. 

TCP/IP stack and Alacritech command driver configured for NetBios communications). 

Regarding claim 122, I/H/S teaches the network attached disk of claim 120, 

wherein the network attached disk device is further operative to control access rights to 

the first disk (Starr, Col. 7, lines 23-26 - authentication). 

6. Claims 53-54, 121, 123 and 124 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over I/H/S in view of the U. S. Patent No. 6,389,432 to 

Pothapragada et al. (hereinafter Pothapragada). 

Regarding claim 53, modified Irwin teaches the network-attached storage device 

of claim 50. 
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I/H/S Irwin further teaches that the INIV 1/0 controller 72 may be a SCSI 

controller (Starr, col. 5, lines 62-64), known in the art to support tape drives, but does 

not explicitly teach the network-attached storage device of claim 50, wherein the 

storage device is a tape device. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, where one of the virtual volumes is a 

tape farm (Fig. 2, tape farm 204), which may be controlled by a SCSI controller 

(Pothapragada, col. 4, lines 19-24). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach the SCSI-controlled tape farm of 

Pothapragada to remote storage SCSI controller of I/H/S in order to meet the increasing 

demand for storage and take advantage of dropping prices of storage, along with 

providing seamless expansion of online storage capacity (Pothapragada, col.1, lines 49-

57). 

Regarding claim 54, modified Irwin teaches the network-attached storage device 

of claim 50. 

I/H/S further teaches that the INIV 1/0 controller 72 may be a SCSI controller 

(Starr, col. 5, lines 62-64), known in the art to support CD-ROM drives, but does not 

explicitly teach the network-attached storage device ofclaim 50, wherein the storage 

device is a CD drive. 
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However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, where one of the virtual volumes is a 

CD drive (Pothapragada, col. 15, lines 14-16). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach a CD drive of Pothapragada to remote 

storage SCSI controller of modified Irwin in order to meet the increasing demand for 

storage and continually lower prices of storage, along with providing seamless 

expansion of online storage capacity (Pothapragada, col.1, lines 49-57). 

Regarding claim 121, I/H/S teaches the network attached disk device of claim 

120. 

I/H/S does not explicitly teach the network attached disk device of claim 120, 

wherein the network attached disk device is further operative to provide back-up 

functionality to the remote host. 

However, Pothapragada a network attached disk device that is operative to 

provide back-up functionality to the remote host (Pothapragada, col. 13, lines 8-12). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made combine the teaching of modified Irwin with the 

teachings of Pothapragada in order to enhance the functionality of the network attached 

disk with additional function of performing backups for the host. 

Regarding claim 123, modified Irwin teaches the network attached disk of claim 

·112. 
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1/H/S teaches that the INIV 1/0 controller 72 may be a SCSI controller (Starr, col. 

5, lines 62-64), known in the art to support CD-ROM drives, but does not explicitly teach 

the network attached storage device of claim 112, wherein the first disk device 

comprises a compact disk. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, wherein the first disk device 

comprises a compact disk (Pothapragada, col. 15, lines 14-16). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach a CD drive of Pothapragada to remote . 
storage SCSI controller of modified Irwin in order to meet the increasing demand for 

storage and continually lower prices of storage, along with providing seamless 

expansion of online storage capacity (Pothapragada, col.1, lines 49-57). 

Regarding claim 124, modified Irwin teaches the network attached disk of claim 

112. 

I/H/S further teaches that the INIV 1/0 controller 72 may be a SCSI controller 

(Starr, col. 5, lines 62-64), known in the art to support DVD-ROM drives. Starr, in 

combination with Pothapragada further teaches the network-attached storage devices of 

claim 112, wherein the first disk device comprises a compact disk (Pothapragada, col. 

15, lines 14-16). Modified Irwin does not explicitly teach the network attached storage 

device of claim 112, wherein the first disk device comprises a digital versatile disk. 
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"Official Notice" is taken that the concept and the advantages of substituting a 

digital versatile disk for compact disk is old and well known in the art. 

Therefore, it would have been obvious to one of ordinary skills in the art at the 

time the invention was made to enhance the functionality of modified Irwin by replacing 

a compact disk with a digital versatile disk. One of ordinary skills in the art would be 

motivated to.do so in order to provide a higher storage capacity per disk. 

7. Examiner's note: Examiner has cited particular columns and line 
numbers in the references as applied to the claims above for the convenience of the 
applicant. Although the specified citations are representative of the teachings of the art 
and are applied to the specific limitations within the individual claim, other passages and 
figures may apply as well. It is respectfully requested from the applicant in preparing 
responses, to fully consider the references in entirety as potentially teaching all or part 
of the claimed invention, as well as the context of the passage as taught by the prior art 
or disclosed by the Examiner. 

Response to Arguments 

8. Applicant's arguments with respect to claims 34-42, 50-55 and 112-124 

have been considered but are moot in view of the new ground(s) of rejection, 

necessitated by the Applicant's amendment. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. Applicant is reminded that in amending in response to a rejection 

of claims, the patentable novelty must be clearly shown in view of the state of the art 
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disclosed by the references cited and the objection made. Applicant must show how 

the amendments avoid such references and objections. See 37 CFR § 1.111 (c). 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Vitali Korobov whose telephone number is 571-272-

7506. The examiner can normally be reached on Mon-Friday 8a.m. - 4:30p.m .. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Saleh Najjar can be reached on (571)272-4006. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

08/27/2006 
VAK 

i!!!~ 
SALEH NAJJAR 

SUPERVISORY PATENT EXAMINER 

Vitali Korobov 
Examiner 
Art Unit 2155 
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Applicant 

Appln. No. 

Filed 
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Han-Gyoo Kim 

09/974,082 Confirmation No: 6653 

October 9, 2001 Group Art Unit: 2155 

DISK SYSTEM ADAPTED Examiner: Korobov, Vitali A. 
TO BE DIRECTLY ATTACHED 
TO NETWORK 

AMENDMENT AND RESPONSE TO OFFICE ACTION 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In response to the Office action dated August 30, 2006, please consider the following 

remarks and amend the above-identified application as follows: 

Amendments to the Claims begin on page 2 of this paper. 

Remarks/Arguments begin on page 6 of this paper. 

4823-1909-4785\J 
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Amendments to the Claims 

1-33. (Cancelled) 

34. (Currently Amended) A network-attached disk (NAO) device adapted to be 

connected through a network to a host having a system bus, wherein the host has a virtual 

host bus adapter that recognizes the device as if it is a local device connected directly to the 

system bus of the host, the NAO device comprising: 

a network adapter for receiving fl. disk access command in data link frames through 

the network; 

a disk controller, connected to the LAN adapter, for executing the disk access 

command[[s]]; 

a disk for storing data; and 

a controller, connected to the network adapter and the disk controller, for controlling 

the operation of the NAO device; 

wherein access to the disk is operatively controlled by the disk controller; and 

no disk access command is required to be routed through a server associated with 

the NAO. 

35. (Original) The NAO device of claim 34, wherein the network runs Ethernet. 

36. (Original) The NAO device of claim 34, wherein said disk is formatted as a local disk. 

37. (Original) The NAO device of claim 34, wherein said disk is partitioned as a local 

disk. 

38. (Original) The NAO device of claim 34, wherein the network adapter has a physical 

network interface for receiving data from a host and a media access control (MAC) 

controller. 

39. (Original) The NAO device of claim 34, wherein the controller has a state machine 

for controlling the operation of the NAO device. 

40. (Original) The NAO device of claim 34, wherein the controller has a filter for 

controlling access to the disk. 

2 
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41. (Original) The NAD device of claim 34, wherein the disk is partitioned into a plurality 

of disk partitions. 

42. (Original) The NAD device of claim 41, wherein each disk partition is controlled by a 

separate driver. 

43-49. (Cancelled) 

50. (Previously Amended) A network-attached storage device adapted to be connected 

through a network to host having a system bus, wherein the host has a virtual host bus 

adapter that recognizes the device as if it is a local device connected directly to the system 

bus of the host, the storage device comprising: 

a storage device; 

a network adapter for receiving a storage command through the network without 

requiring routing of any storage command through a server associated with the storage 

device; and 

a storage controller for executing the storage command. 

51. (Original) The network-attached storage device of claim 50, further comprising a 

state machine controlling the operation of the storage device. 

52. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a disk. 

53. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a tape device. 

54. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a CD drive. 

55. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a memory device. 

56-111. (Cancelled) 

112. (Previously Presented) A network attached disk device, comprising: 

a first disk device; 

3 
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a network attached disk device controller operative to receive across a network an 

input/output command for the first disk device without routing of any input/output command 

through a server associated with the network attached disk device; 

a disk controller operative to control the operation of the disk device in response to 

the input/output command; 

a network adapter operative to receive the input/output command from the network 

attached disk device controller; wherein 

the network attached disk device is operative to be recognized as a local device by a 

remote host. 

113. (Previously Presented) The network attached disk device of claim 112, further 

operative to be recognized by the host as a local device attached to a system bus of the 

remote host. 

114. (Previously Presented) The network attached disk device of claim 112, further 

comprising a second disk device. 

115. (Previously Presented) The network attached disk device of claim 114, wherein the 

first and second disk devices are both operative to be recognized as unique local devices by 

the remote host. 

116. (Previously Presented) The network attached disk device of claim 112, wherein the 

input/output command comprises a local bus input/output command. 

117. (Previously Presented) The network attached disk device of claim 116, wherein the 

input/output command further comprising a protocol stack for network communication. 

118. (Previously Presented) The network attached disk device of claim 116, wherein a 

protocol stack comprises a TCP/IP connection. 

119. (Previously Presented) The network attached disk device of claim 112, wherein the 

disk controller comprises: 

a channel controller; 

at least one disk channel operatively connected to the channel controller; 

a buffer manager operatively connected to the channel controller; and 

a bus interface operatively connected to the buffer manager and the network 

attached disk device controller. 

4 
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120. (Previously Presented) The network attached disk device of claim 112, wherein the 

network attached disk device controller comprises: 

a main controller operative to generally control the operation of the network attached 

disk device; 

a buffer management module operative to cache data associated with the first disk 

device; 

a disk controller driver for interfacing with the disk controller; and 

a network adapter driver for interfacing with the network adapter. 

121. (Previously Presented) The network attached disk device of claim 120, wherein the 

network attached disk device is further operative to provide back-up functionality to the 

remote host. 

122. (Previously Presented) The network attached disk of claim 120, wherein the network 

attached disk device is further operative to control access rights to the first disk. 

123. (Previously Presented) The network attached disk of claim 112, wherein the first disk 

device comprises a compact disk. 

124. (Previously Presented) The network attached disk of claim 112, wherein the first disk 

device comprises a digital versatile disk. 

5 
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REMARKS/ARGUMENTS 

This Amendment and Response responds to the Office action dated August 30, 

2006, setting forth a shortened three month statutory period for reply expiring on November 

30, 2006. Claim 34 is amended to fix typographical errors and no claims are canceled. 

Accordingly, after entry of this Amendment and Response, claims 34-42, 50-55 and 112-124 

remain pending. 

/. Reiection of Claims 34-35. 50 and 112-117 Under 35 U.S. C. § 103 

The Examiner rejects claims 34-35, 50 and 112-117 under 35 U.S.C. § 103(a) as 

being unpatentable over U.S. Patent No. 5,566,331 to Irwin, Jr. et al. (hereinafter "Irwin"), in 

view of U.S. Patent No. 6,421,753 to Hoese et al. (hereinafter "Hoese"). The Applicant 

respectfully traverses this rejection. Initially the Applicant addresses the rejection of 

independent claims 34, 50 and 112. 

A proper prima facie case of obviousness rejection must 1) provide a suggestion or 

motivation to modify the prior art reference or combine the reference teachings; 2) there 

must be a reasonable expectation of success; and 3) the combined references must teach or 

suggest all of the claim limitations. See MPEP § 2143. The Applicant respectfully submits 

that the combined references do not teach or suggest all the limitations of independent 

claims 34, 50 and 112. 

Independent claim 34 includes the limitation "a network adaptor for receiving disk 

access command in data link frames through the network." Claim 50 includes a similar 

limitation. The Examiner alleges Irwin teaches this limitation by encapsulating data in the 

form required by the channel-switching fabric transmitted using lower levels of protocol. The 

Applicant respectfully disagrees. The client in Irwin is connected to a direct attached storage 

system via a high speed data channel that is connected to the channel-switching fabric of 

the storage system (see column 5, lines 4-10). A channel is a special purpose 

communications path designed to connect a client to a storage device at very high data 

transfer rates (see column 12, lines 30-32). Further, Irwin states that there is an important 

distinction between a network and a channel. A network is a general purpose data 

communications path and data that moves through the network is usually processed through 

many layers of software. As such, the network is incapable of connecting the client to the 

storage system at data communication transfer rates capable of driving storage devices at 

the full data transfer rates (see column 12, lines 17-29). That is, a direct attached storage 

device connected to a host via a channel does not teach a storage device connected to a 

host via a network as required by independent claims 34 and 50. 

Independent claim 112 includes the limitation "a network attached disk controller 

operative to receive across a network an input/output command for the first disk device." 

6 
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The Examiner alleges Irwin teaches this limitation through the use of a channel-switching 

fabric switching encapsulated commands onto an 1/0 channel where they are read by the 

controller of the direct access device (see column 15, line 67 to column 16, line 7). That is, 

the commands are transmitted across a channel, not a general purpose network. For the 

reasons previously discussed above, the Applicant respectfully submits that Irwin does not 

teach a network attached controller receiving commands across a network as required by 

independent claim 112. 

Further, the Applicant respectfully submits that the combination of Irwin and Hoese 

does not teach all the limitations of the independent claims. The storage devices in Hoese 

are connected to a SCSI bus (see column 2, lines 3-6 and figure 3). That is, the devices are 

connected to a SCSI bus transport medium and not directly to the network as required by the 

present invention. Therefore, the Applicant respectfully submits that independent claims 34, 

50 and 112 are patentable over Irwin in view of Hoese and respectfully requests such 

indication by the Examiner. 

Rejected claims 35 and 113-117 all depend, either directly or indirectly, from one of 

independent claims 34 and 112. Accordingly, these dependent claims are themselves 

patentable over Irwin in view of Hoese for at least the reasons set forth above for the 

independent claims. This statement is made without reference to or waiving the 

independent bases of patentability within each dependent claims. The Applicant therefore 

respectfully requests the Examiner allow the dependent claims over Irwin in view of Hoese. 

II. Reiection of Claims 36-42. 51-52. 118-120 and 122 Under 35 U.S.C. § 103 

The Examiner rejects claims 36-42, 51-52, 118-120 and 122 under 35 U.S.C. § 

103(a) as being unpatentable over Irwin and Hoese in view of U.S. Patent No. 6,807,581 to 

Starr et al. (hereinafter "Starr"). For at least the following reason, the Applicant respectfully 

disagrees. 

Each of the rejected claims 36-42, 51-52, 118-120 and 122 depend, either directly or 

indirectly, from one of independent claims 34, 50 and 112. These independent claims have 

been shown to be patentable. Accordingly, these dependent claims are likewise patentable. 

The Applicant makes this statement without reference to, or waiving, the independent bases 

of patentability within each dependent claim. 

For at least the foregoing reason, the Applicant respectfully requests the Examiner 

withdraw his rejections and allow the rejected claims over the cited references. 

7 
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Ill. Reiection of Claims 53-54, 121 and 123-124 Under 35 U.S.C. § 103 

The Examiner rejects claims 53-54, 121 and 123-124 under 35 U.S.C. § 103(a) as 

being unpatentable over Irwin, Hoese and Starr in view of U.S. Patent No. 6,389,432 to 

Pothapragada et al. (hereinafter "Pothapragada"). 

Each of the rejected claims 53-54, 121 and 123-124 depend, either directly or 

indirectly, from one of independent claims 50 and 112. These independent claims have 

been shown to be patentable. Accordingly, these dependent claims are likewise patentable. 

The Applicant makes this statement without reference to, or waiving, the independent bases 

of patentability within each dependent claim. 

For at least the foregoing reason, the Applicant respectfully requests the Examiner 

withdraw his rejections and allow the rejected claims over the cited references. 

IV. Conclusion 

The Applicant thanks the Examiner for his thorough review of the application and 

pending claims. Further, the Applicant respectfully submits the present application, as 

amended, is in condition for allowance. Therefore, the Applicant respectfully requests the 

issuance of a Notice of Allowability at the Examiner's earliest convenience. 

This Amendment is submitted contemporaneously with a petition for a one-month 

extension of time in accordance with 37 CFR § 1.136(a). Accordingly, please charge 

Deposit Account No. 04-1415 in the amount of $60.00, for a one-month extension of time 

fee. The Applicant believes no further fees or petitions are required. However, if any such 

petitions or fees are necessary, please consider this a request therefor and authorization to 

charge Deposit Account No. 04-1415 accordingly. 

If the Examiner should require any additional information or amendment, please 

contact the undersigned attorney. 

istration No. 44,759 
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application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, 
in due course. 
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COMBINED AMENDMENT & PETITION FOR EXTENSION OF Docket No. 

TIME UNDER 37 CFR 1.136(a) (Small Entity) 34253/US/2 

In Re Application Of: Han-gyoo Kim 

Application No. Filing Date Examiner Customer No. Group Art Unit Confirmation No. 

09/974,082 October 9, 2001 Korobov, Vitali A. 20686 2155 6653 

Invention: DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO NETWORK 

COMMISSIONER FOR PATENTS: 

This is a combined amendment and petition under the provisions of 37 CFR 1.136(a) to extend the period for filing a 
response to the Office Action of August 30i 2006 in the above-identified application. 

Date 

The requested extension is as follows (check time period desired): 

~ One month • Two months • Three months • Four months • Five months 

from: November 30, 2006 until: January 3, 2007 
Date Date 

Applicant claims small entity status. See 37 CFR 1.27. 

The fee for the amendment and extension of time has been calculated as shown below: 

CLAIMS AS AMENDED 

CLAIMS REMAINING HIGHEST# NUMBER EXTRA ADDITIONAL 
RATE 

AFTER AMENDMENT PREV. PAID FOR CLAIMS PRESENT FEE 

TOTAL CLAIMS 28 - 111 = 0 X $25.00 $0.00 

INDEP. CLAIMS 3 - 14 = 0 X $100.00 $0.00 

FEE FOR AMENDMENT $0.00 

FEE FOR EXTENSION OF TIME $60.00 

TOTAL FEE FOR AMENDMENT AND EXTENSION OF TIME $60.00 

P28S MALUREV05 
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COMBINED AMENDMENT & PETITION FOR EXTENSION OF 
TIME UNDER 37 CFR 1.136(a) (Small Entity) 

The fee for the amendment and extension of time is to be paid as follows: 

Docket No. 

34253/US/2 

D A check in the amount of for the amendment and extension of time is enclosed. 

IZl Please charge Deposit Account No. 04-1415 in the amount of $60.00 

IZl The Director is hereby authorized to charge payment of the following fees associated with this 

communication or credit any overpayment to Deposit Account No. 04-1415 

IZl Any additional filing fees required under 37 C.F.R. 1.16. 

D Any patent application processing fees under 37 CFR 1.17. 

IZl If an additional extension of time is required, please consider this a petition therefor and charge any additional 
fees which may be required to Deposit Account No. 04-1415 

D Payment by credit card. Form PTO-2038 is attached. 

WARNING: Information on this form may become public. Credit card information should not be 
included on this form. Provide credit card information and authorization on PTO-2038. 

Dated: 

Phone: 303 '29-3400 
Fax: (303) 629-3450 
USPTO Customer No. 20686 

cc: 

P28SMALUREV05 
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onder1he Rec111,,11on NJ.. tl 1996 11ft MNftfl81111 Mut.-d 111 res-·- .. •· - ...,.ecG·- unleae ·N .c1enie•- ·: ...... -.. •• ...- oo 

PTO/SB/0(! (12-04) ApftOY&d for"" ChrouQh 7/81/2006, OMS oen..oou tJ.8. Patent and TrademaJk Offloe: U.S. DGPARTMEHT OF OOMMEROE 
PATENT APPLICATION FEE DETERMINATION RECORD l\'1PltrUon or r · 8ubstttute for Fonn PT0-876 4 ~l4,o9-..-z_ 

APPLICATION AS FILED- PART I 
SMALL .ENlTN OR OTHERTHAN COolumn 1) (O()(umn2) · SMALL ENTITY fOR HUMBER Fila> N\MBER EXmA ,V.ffl Ill FEEm RA.Jeft\ FEEIII ~~ ~ti\ lhl 0( (Cll 

6E!A.ROfiFEE 
OTOffl 1.111M,(l),«(m!I 
EXM11Nll.1ION FEE AT QA\ 1.ielo), (pl;« l<ll) 
TOTAL CLAIMS 

f I' . 
X .. OR X • 

mOFRt.1em1 . mln11t20 • 
WIEPEHOENT OLAIMS l4 m1nusa • . m OFR f, 16tfll) 

X .. 
X • If the &peclflcatlon and drawings exceed 100 APPLICATION SIZE &heets of paper, the :fiPllcaUon ,1ze fee due FEE Is $260 ($125 for 6111& I en~ forea<lh (37 OFR t.16(s)I additional 60 sheets or mi on thereof, See 35 u.s.c. •1Ca\{1l{G) and 37 CfR 1.16(&). 

MULTIPt.E DEPENDENT CLAIM PRESENT (37 CfR 1.16(1)) 

• If lhe dlfferenoe In column 1 ls less than zero, ente< "O' In column 2. TOTAL TOTAL 
~ ! APPLICATION AS AMENDED - PART II 

I 1 \) 'l 
(Column3) OR OTHER THAN (Col"mn:f) (Col~2) SMALL ENTlfY SMALL ENt1TY OI.AIMS HIGHEST 

'1 

ADO!· 
< REMAINING NUMBER PRESan' RATE{$} JDOI- AATIHll AFTER PREVIOl/Sl.Y EXTAA TIONN.. TIOHAL ffi AMENOMENT PAID FOR FEE($) 

f'B:($1 
Tola! • <J.J;, Minus ... 

\ I \· 
.. 

I 
PTCff 1.1G(l)I 

X .. 
OR X Cl 

l'l(lellffl(lom .6 Minu$ - lt ., (ttCl'II 1.16(111) 
X .. OR X .. :a AR>lleaflon SIM Fee (37 cm 1.16(s)) < 

FIRSTPRESe«TAllO«OF_MULlll'lE DEPEtiOeNTOI.AIM (37 OfR 1.160)) 
OR 

TOTAL TOTAL ADD'LFEE OR ADD'LFEE 
(Column 11 (Oolumn2) (Ool"mn3) 

Cl.AIMS HlGHeST 
PRESENT en REMNNING NUMBER RATE($) JODI- RATE($) ADDI• ffi 

. Af'teR PREVIOUSLY EXTRA TIONAL 
~ 

AMENDMEHT PAIOFOR FEE($) Total . Min11$ .. .. :a (37 Cfl\ 1.•~11 
X ., 

OR X .. ffi t,.dtJ;~~I . Minus - ,:: 

X .. OR X • :i . AIXlllcaflon Size Fee (37 CFR 1, 16(s)) 

FIRST PRESENTATION OF MULTIPLe OEPE!NDEH"r QI.AIM (!7 Of'R 1,160)) 
OR 

TOTAL 
OR TOTAL ADD'LFEE AOO'LFEE • II the en(ry In cdumn t Is less than the entry In colull\l'I 2, Wille "O' In column 3. · " If the 'Highest Number Prevlo1A$ly Paid For' IN THIS SPACE Is less than 20, enter "20'. ff< I( the 'Highest Number Pievtousty Paid For' IN THIS SPACE Is less than 3, enter •3•, The •Jilciiest N"mber Pre\'louslv Paid For' lTo1al Of lnde11endentl Is lhe hlahest number f~nd In lhe annro1>t1ate box In column t This colledlon oC ll'lfom:latlon Is ulred by 37 CFR 1.16. The Information Is required to Obtain or telaln a benefit by the publlo whl<:11 Is to file (and b the 

~ 

y 
USPTO to ptooeSs) an apphcatlon. COnfidenUalily Is governed by 35 U.S,C. 122 and 37 CFR 1.1•. This cxillectlon Is 11${imated lo take 12 mlnulG$_ to complete, 
lndudlng gatheltng, prepa!lng, and submitting lhe oompleled app«oaUon form to the US PTO. Time wlll WI)' depending upon the Individual case. Any oommenta 
on lhe emounl of flme you require to c;omplele this form cwJ/or suggestions for ieduclng this burden, should b4l sent to the Chief lnformaOon Officer, U.S, Patent 
and Trademark Offioe, U.S. Department of commerce, P.O. Sox 1•50,Alexand!la, VA 22313-1•50, 00 NOT SENO FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents·, P,O. Box 1•SO, Alexandt1a, VA 22313•1•60, 

If wu need us/stance In completing the form, call 1.soo-.prr,..e 1119 and aeloO/ option 2. 

111, 
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EAST Search History 

Ref Hits Search Query DBs Default Plurals Time Stamp 
# Operator 

51 2. ("20030028614").PN. US-PGPUB; OR OFF 2006/08/27 00:52 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

52 2 ("6167490").PN. US-PGPUB; · OR OFF 2005/01/02 21:18 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

53 2 ("5838916").PN. US-PG PUB; OR OFF 2006/08/27 00:51 
USPAT; 
USOCR; 
EPO; JPO; 
DERWE~T; 
IBM_TDB 

54 2 ("6128690").PN. US-PG PUB; OR OFF 2005/08/10 20:08 
USPAT; 

# 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

55 8535 ((remote near3 storage) or US-PGPUB; AND ON 2005/01/02 22:10 
(auxiliary near3 storage)) same USPAT; 
network USOCI~; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

57 38 55 and (device adj driver) and US-PGPUB; AND ON 2005/01/02 22:37 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

58 63 55 and ("directly attached") US-PG PUB; AND ON 2005/01/02 22:20 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 116 55 and (directly near6 attach$2) . US-PGPUB; AND. ON 2005/01/03 12:10 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

3/31/2007 3:27:13 PM Page 1 
C:\Documents and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 
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.. 

EAST Search History 

511 4235 "Network Attached Storage" or US-PGPUB; AND ON 2005/08/09 18:03 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

512 132 511 and "Direct Attached Storage" US-PGPUB; AND ON 2005/01/03 13:54 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

513 421 Network near4 RAID US-PGPUB; AND ON 2005/01/03 13:54 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 

·IBM_TDB 

514 2 ("20030028614").PN. US-PGPUB; OR OFF 2006/02/12 02:59 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

515 2 ("20030028614"). PN. US-PGPUB; OR OFF 2005/01/03 14:44 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

516 2 ("6167490").PN. US-PG PUB; OR OFF 2005/01/03 14:44 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

517 2 . ("5838916").PN. US-PGPUB; OR OFF 2005/01/03 14:44 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518 2 ("6128690").PN. US-PG PUB; OR OFF 2005/01/03 14:44 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

3/31/2007 3:27:13 PM Page 2 
C:\Documents and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 
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EAST Search History 

519 8535 (( remote near3 storage) or US-PGPUB; AND ON 2005/01/03 14:45 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 

· IBM_TDB 

520 38 519 and (device adj driver) and US-PGPUB; AND ON 2005/01/03 14:45 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB ,.. 

521 63 519 and ("directly attached") US-PGPUB; AND ON 2005/01/03 14:46 
USPAT; 
USOCR;· 
EPO; JPO; 
DERWENT; 
IBM_TDB 

523 116 519 and (directly near6 attach$2) US-PGPUB; AND ON 2005/01/03 14:46 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

524 4235 "Network Attached Storage" or US-PGPUB; AND ON 2005/01/03 14:47 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

525 132 524 and "Direct Attached Storage" US-PG PUB; AND ON 2005/01/03 14:47 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

526 421 Network near4 RAID US-PGPUB; AND ON 2005/01/03 14:48 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

527 1146 Network and juke$1box US-PGPUB; AND ON 2005/01/03 15:01 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

3/31/2007 3:27:13 PM Page 3 
C:\Documents.and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 
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.. 

EAST Search History 

S28 1 Network and juke$1box and US-PG PUB; AND ON 2005/01/03 15:02 
369/24.01.ccls. USPAT; . 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S29 2826 virtual near4 disk US-PG PUB; AND ON 2005/01/03 18:38 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S30 1148 (virtual near4 storage) same US-PGPUB; AND ON 2005/01/03 19:31 
network USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S31 611 "virtual disk" and network US-PG PUB; AND ON 2005/01/03 18:57 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

532 195 "virtual disk" same network US-PG PUB; AND ON 2005/01/03 19:31 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB J 

S33 198 (virtual near4 storage) same US-PG PUB; AND ON 2005/01/03 19:32 
network same local USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

534 225 (virtual near4 storage) same U5-PGPUB; AND ON 2005/01/03 19:36 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

535 58 (virtual near4 storage) near6 . US-PGPUB; AND ON 2005/01/03 19:42 
(network and local) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

3/31/2007 3:27:13 PM Page 4 
C:\Documents and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 
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EAST Search History 

537 26 "virtual local storage" U5-PGPUB; AND ON 2005/01/03 19:55 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

538 2 "6421753".pn. U5-PGPUB; AND ON 2005/01/03 19:55 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

539 2 "5941972".pn. U5-PGPUB; AND ON 2005/01/03 20:00 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

540 1 "20040010654" .pn. U5-PGPUB; AND ON 2005/08/04 18:20 
U5PAT I 

542 190 network and storage and (housing U5PAT AND ON 2005/08/04 21:14 
adj (chamber or storage)) 

543 111 network and storage and (housing U5PAT AND ON 2005/08/04 21:14 
adj (chamber or storage)) disk 

544 3 network and storage and (housing U5PAT AND ON 2005/08/04 21:14 
adj (chamber or storage)) (disk adj 
controller) 

545 11146 ((remote near3 storage) or U5-PGPUB; AND ON 2005/08/08 14:27 
(auxiliary near3 storage)) same U5PAT; 
network U5OCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

546 76 545 and (device adj driver) and U5-PGPUB; AND ON 2005/08/08 14:27 
(directly near6 attach$2) U5PAT; 

U5OCR; 
EPO; Jl'O; 
DERWENT; 
IBM_TDB 

547 189 ( network with attached with U5PAT AND ON 2005/08/08 15:28 
storage) not channel (local$ with 
( disk or star$)) 

548 11 ( network with attached with U5PAT AND ON 2005/08/08 15:20 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 

3/31/2007 3:27:13 PM Page 5 
C:\Documents and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 
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EAST Search History 

549 7 ( network with attached with USPAT AND ON 2005/08/08 15:29 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

550 17 ( network with attached with USPAT AND ON 2005/08/08 18: 16 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

551 1 "6389432" .pn. USPAT AND ON 2005/08/08 15:34 

552 11146 ((remote near3 storage) or US-PG PUB; AND ON 2005/08/08 15:37 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

553 76 552 and (device adj driver) and U5-PGPUB; AND ON 2005/08/08 15:37 
( directly near6 attach$2) USPAT;. 

U5OCR;. 
EPO; JPO; 
DERWENT; 
IBM_TDB 

554 1 "6216202" .pn. U5PAT AND ON 2005/08/08 16:38 

555 3 ("6366988" or "6356915" or U5PAT AND ON 2005/08/08 16:39 
"6363400").pn. 

556 14 ( network with attached with U5PAT AND ON 2005/08/08 19:15 
storage) (local$ with (disk or 
stor$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

557 3 550 not 556 U5PAT AND ON 2005/08/08 19:16 

558 3 ("20030028614" or "6167490" or U5PAT AND ON ·2005/08/09 17:11 
"5838916" or "6128690").pn. 

559 4 ("20030028614" or "6167490" or U5-PGPUB; AND ON 2005/08/09 17:11 
"5838916" or "6128690").pn. U5PAT 

S60 21 "Network Attached Storage" "as USPAT AND ON 2005/08/09 18:05 
local" 

561 268 "Network Attached Storage" ( cd or USPAT AND ON 2005/08/09 18:06 
dvd or memory) 

562 138 "Network Attached Storage" ( cd or U5PAT AND ON 2005/08/09 18:08 
dvd) 

563 45 "Network Attached Storage" ( dvd) USPAT AND ON 2005/08/09 19:51 

564 1 "Network Attached Storage" (virtual USPAT AND ON 2005/08/09 19:51 
with host with bus with adapter) 

565 4741 ("709/250,236,246" or 711/111 or USPAT AND ON 2005/08/10 20:07 
710/5 or 707/204,205).ccls. 

3/31/2007 3:27:13 PM Page 6 
C:\Documents and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 
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EAST Search History 

566 1 "20050193189" .pn. US-PGPUB; AND ON 2006/02/11 23:13 
U5PAT 

568 9 (Internet with storage) (x$disk or USPAT AND ON 2006/02/12 00:56 
x$drive) 

569 792 ( channel with attach$4 with USPAT AND ON 2006/02/12 01: 17 
storage) 

570 43 ( channel with attach$4 with USPAT AND ON 2006/02/12 01: 18 
storage) DAS 

571 29 (remote adj storage) (channel with U5PAT AND ON 2006/02/12 02:32 
attach$4 with storage) 

572 1 (remote adj storage) (channel with USPAT AND ON 2006/02/12 02:32 
attach$4 with storage) irwin.in. 
controller 

573 9 (virtual adj local adj storage) USPAT AND ON 2006/02/12 02:49 

574 2 ("20020069245").PN. US-PGPUB; OR OFF 2006/02/12 02:59 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

575 2 ("20030028614").PN. US-PG PUB; OR OFF 2006/02/12 16: 15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB. 

576 2 ("6167490").PN. US-PGPUB; OR OFF 2006/02/12 16: 15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

577 2 ("5838916").PN. US-PGPUB; OR OFF 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO;JPO; 
DERWENT; 
IBM_TDB 

578 2 ("6128690").PN. US-PG PUB; OR OFF 2006/02/12 16: 15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

3/31/2007 3:27:13 PM Page 7 
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EAST Search History 

579 13573 ((remote near3 storage) or U5-PGPUB; AND ON 2006/02/12 16:15 
(auxiliary near3 storage)) same U5PAT; 
network U5OCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

580 55 579 and (device adj driver) and U5-PGPUB; AND ON 2006/02/12 16.: 15 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

581 95 S79 and ("directly attached") US-PGPUB; AND ON 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

582 194 579 and (directly near6 attach$2) US-PGPUB; AND ON 2006/02/12 16:15 
U5PAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S83 7242 "Network Attached Storage" or US-PGPUB; AND ON 2006/02/12 16: 15 
"Storage Area Network" U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

584 224 583 and "Direct Attached Storage" US-PGPUB; AND ON 2006/02/i2 16: 15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

585 597 Network near4 RAID US-PGPUB; AND ON 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

586 2 ("20030028614").PN. US-PGPUB; OR OFF 2006/02/12 16: 15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM..:_TDB 

3/31/2007 3:27:13 PM Page 8 
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EAST Search History 

587 2 ("20030028614").PN. U5-PGPUB; OR OFF 2006/02/12 16:15 
U5PATi 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

588 2 ("6167490").PN. · U5-PGPUB; OR OFF 2006/02/12 16:15 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_5DB 

589 2 ("5838916").PN. U5-PGPUB; OR OFF 2006/02/12 16:15 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

590 2 ("6128690").PN. U5-PGPUB; OR OFF 2006/02/12 16: 15 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

591 13573 ((remote near3 storage) or U5-PGPUB; AND ON 2006/02/12 16: 15 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

592 55 591 and (device adj driver) and U5-PGPUB; AND ON 2006/02/12 16: 15 
("directly attached") U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

593 95 591 and ("directly attached") U5-PGPUB; AND ON 2006/02/12 16:15 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

594 194 591 and ( directly near6 attach$2) U5-PGPUB; AND ON 2006/02/12 16:15 
U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

3/31/2007 3:27: 13 PM Page 9 
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EAST Search History· 

595 7242 "Network Attached Storage" or US-PG PUB; AND ON 2006/02/12 16:15 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S96 224 S95 and "Direct Attached Storage" US-PGPUB; AND ON 2006/02/12 16:15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S97 597 Network near4 RAID US-PGPUB; AND ON 2006/02/12 16: 15 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S98 1506 Network and juke$1box US-PGPUB; AND ON 2006/02/12 16: 15 
USPAT;. 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S99 2 Network and juke$1box and US-PGPUB; AND ON 2006/02/12 16: 15 
369/24.01.ccls. USPAT; 

USOCR; 
EPO; jpQ; 
DERWENT; 
IBM_TDB 

S10 3562 virtual near4 disk US-PGPUB; AND ON 2006/02/12 16:15 
0 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S10 1646 (virtual near4 storage) same US-PG PUB; AND ON 2006/02/12 16:15 
1 network USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S10 853 "virtual disk" and network US-PGPUB; AND ON 2006/02/12 16:15 
2 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 371 

EAST Search History 

510 295 "virtual disk" same network U5-PGPUB; AND ON 2006/02/12 16: 15 
3 USPAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 276 (virtual near4 storage)'same U5-PGPUB; AND ON 2006/02/12 16: 15 
4 network same local U5PAT; 

· U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 309 (virtual near4 storage) same U5-PGPUB; AND ON 2006/02/12 16: 15 
5 (network and local) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT;· 
IBM_TDB 

510 78 (virtual near4 storage) near6 U5-PGPUB; AND ON 2006/02/12 16: 15 
6 (network and local) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 29 "virtual local storage" US-PGPUB; AND ON 2006/02/12 ~1:36 
7 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 2 "6421753".pn. U5-PGPUB; AND ON 2006/02/12 16: 15 
8 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

510 2 "5941972" .pn. U5-PGPUB; AND ON 2006/02/12 16:15 
9 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

511 1 · "20040010654".pn. U5-PGPUB; AND ON 2006/02/12 16:15 
0 U5PAT 

511 203 network and storage and (housing U5PAT AND ON 2006/02/12 16: 15 
1 adj (chamber or storage)) 

S11 121 network and storage and (housing U5PAT AND ON 2006/02/12 16:15 
2 adj (chamber or storage)) disk 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 372 

EAST Search History 

511 3 network and storage and (housing U5PAT AND ON 2006/02/12 16: 15 

3 adj (chamber or storage)) (disk adj 
controller) 

511 13573 ((remote near3 storage) or U5-PGPUB; AND ON 2006/02/12 16:15 

4 (auxiliary near3 storage)) same U5PAT; 
network U5OCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

511 85 5114 and (device adj driver) and U5-PGPUB; AND ON ' 2006/02/12 16: 15 

5 (directly near6 attach$2) U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

511 214 ( network with attached with U5PAT AND ON 2006/02/12 16:15 

6 storage) not channel (local$ with 
(disk or star$)) 

S11 11 ( network with attached with USPAT AND ·oN 2006/02/12 16:15 

7 storage) not channel (local$ with 
(disk or stor$)) (disk with 
controller) (network with (adapter)) 

S11 7 (network with attached with U5PAT AND ON 2006/02/12 16: 15 

8 storage) not channel (local$ with 
(disk or stor$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

S11 19 ( network with attached with U5PAT AND ON 2006/02/12 16: 15 

9 storage) (local$ with (disk or 
stor$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

S12 1 "6389432" .pn. USPAT AND ON 2006/02/12 16: 15 

0 

512 13573 ((remote near3 storage) or U5-PGPUB; AND ON 2006/02/12 16: 15 
1 (auxiliary near3 storage)) same USPAT; 

network USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S12 85 5121 and ( device adj driver) and US-PG PUB; AND ON 2~06/02/12 16: 15 
2 ( directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; · 
DERWENT; 
IBM_TDB 

S12 1 "6216202" .pn. USPAT AND ON 2006/02/12 16: 15 
3 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 373 

EAST Search History 

512 3 ("6366988" or "6356915" or USPAT AND ON 2006/02/12 16:15 

4 "6363400").pn. 

S12 16 ( network with attached with USPAT AND ON 2006/02/12 16:15 
5 storage) (local$ with (disk or· 

stor$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

S12 3 5119 not 5125 USPAT AND ON 2006/02/12 16:15 
6 

512 3 ("20030028614" or "6167490" or USPAT AND ON 2006/02/12 16:15 
7 "5838916" or "6128690").pn. 

S12 4 ("20030028614" or "6167490" or US-PGPUB; AND . ON 2006/02/12 16:15 
8 "5838916" or "6128690").pn. USPAT 

512 22 "Network Attached Storage" "as USPAT AND ON 2006/02/12 16:15 
9 local" 

S13 362 "Network Attached Storage" ( cd or· USPAT AND ON 2006/02/12 16:15 
0 dvd or memory) 

S13 181 "Network .Attached Storage" ( cd or USPAT AND ON 2006/02/12 16: 15 
1 dvd) 

S13 60 "Network Attached Storage" (dvd) USPAT AND ON 2006/02/12 16: 15 
2 

513 1 "Network Attached Storage" (virtual USPAT AND ON 2006/02/12 16:15 
3 with host with bus with adapter) 

S13 5121 ("709/250,236,246" or 711/111 or USPAT AND ON 2006/02/13 02:46 
4 710/5 or 707/204,205).ccls. 

, 

S13 1 "20050193189". pn. US-PGPUB; AND ON 2006/02/12 16:15 
5 USPAT 

S13 9 (Internet with storage) (x$disk or USPAT AND PN 2006/02/12 16: 15 
6 x$drive) 

S13 792 ( channel with attach$4 with USPAT AND ON 2006/02/12 16:15 
7 storage) 

S13 43 ( channel with attach$4 with USPAT AND ON 2006/02/12 16: 15 
8 storage) DAS 

513 29 (remote adj storage) (channel with USPAT AND ON 2006/02/12 16: 15 
9 attach$4 with storage) 

S14 1 (remote adj storage) (channel with USPAT AND ON 2006/02/12 16:55 
0 attach$4 with storage) irwin.in. 

controller 

S14 9 (virtual adj local adj storage) USPAT AND ON 2006/02/12 16: 15 
1 

514 2 ("20020069245").PN. US-PGPUB; OR OFF 2006/02/12 16: 15 
2 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TOB 

3/31/2007 3:27:13 PM Page 13 
C: \Documents and Settings\vkorobov\My Documents\EAST\ Workspaces\09974082. wsp 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 374 

EAST Search History 

514 26 "virtual local storage" US-PGPUB; AND ON 2006/02/12 16:49 

3 USPAT; 
U5OCR; 
EPO; JPO; 
IBM_TDB 

514 1 (remote adj storage) (channel with U5PAT AND ON 2006/Q2/12 18:39 
4 attach$4 with storage) irwin.in. 

( controller with access) 

514 .0 (John "L." 5Ioan).in. US-PGPUB; AND ON 2006/02/12 21:37 
7 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

515 7296 ("709/250,236,246,217" or 711/111 U5PAT AND ON 2006/02/13 02:47 
1 or 710/5 or 707/204,205).ccls. 

515 56 ("709/250,236,246,217" or 711/111 U5PAT AND ON 2006/08/27 00:47 
2 or 710/5 or 707/204,205).ccls. 

(virtual with local with (storage or 
disk)) 

515 327 (virtual with local with (storage or U5PAT AND ON 2006/02/13 02:53 
. 3 disk)) 

515 . 13 (virtual adj local adj (storage or U5PAT AND ON 2006/02/13 02:57 
4 disk)) 

515 7 (virtual adj disk) dell.as. U5-PGPUB; AND ON 2006/02/13 02:58 
5 U5PAT 

515 14 ("5329619" "6404766" "55.13314" U5PAT OR ON 2006/08/17 21:37 
6 "5774660" "6128644" "6175869" 

"6314465" "6345300" "6317775" 
"6360265" "6449647" "6470389" 
"6510164" "5999808").pn. 

515 4 blood.in. and dell.as. USPAT AND ON 2006/08/27 00:33 
7 

515 5 ("709/250,236,246,217" or 711/111 USPAT AND ON 2006/08/27 00:47 
8 or 710/5 or 707/204,205).ccls. 

(virtual adj local adj (storage or 
disk)) / 

S16 2 ("6421753" or "5941972").pn. U5-PGPUB; AND ON 2006/08/27 00:53 
0 U5PAT; 

USOCR; 
FPRS; 
EPO; JPO; 
IBM_TDB 

516 2 ("20030028614").PN. U5-PGPUB; OR OFF 2006/08/27 20:23 
1 USPAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 375 

EAST Search History 

516 2 ("6167490").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
2 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

516 2 ("5838916").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
3 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

516 2 ("6128690").PN. \ US-PGPUB; OR OFF 2006/08/27 20:23 
4 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB · 

516 16349 ((remote near3 storage) or US-PG PUB; AND ON 2006/08/27 20:23 
5 (auxiliary near3 storage)) same USPAT; 

network USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

516 58 5165 and ( device adj driver) and US-PG PUB; AND ON 2006/08/27 20:23 
6 ("directly attached") USPAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

516 115 5165 and ("directly attached") U5-PGPUB; AND ON 2006/08/27 20:23 
7 USPAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

516 231 5165 and (directly near6 attach$2) US-PGPUB; AND ON 2006/08/27 20:23 
8 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

516 8949 "Network Attached Storage" or US-PGPUB; AND ON 2006/08/27 20:23 
9 "Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 376 

EAST Search History 

517 272 5169 and "Direct Attached Storage" US-PGPUB;. AND ON 2006/08/27 20:23 
0 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

517 693 Network near4 RAID US-PGPUB; AND ON 2006/08/27 20:23 
1 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

517 2 ("20030028614").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
2 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

517 2 ("20030028614").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
3 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

517 2 ("6167490").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
4 USPAT; 

USOCR; 
~PO; JPO; 
DERWENT; 
IBM_TDB 

517 .2 ("5838916").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
5 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

517 2 ("6128690").PN. US-PG PUB; OR OFF 2006/08/27 20:23 
6 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

517 16349 ((remote near3 storage) or US-PG PUB; AND ON 2006/08/27 20:23 
7 (auxiliary near3 storage)) same USPAT; 

network USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 377 

EAST Search History 

517 58 5177 and (device adj driver) and US-PGPUB; AND ON 2006/08/27 20:23 
8 ("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

517 115 5177 and ("directly attached") US-PG PUB; AND ON 2006/08/27 20:23 
9 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518. 231 5177 and (directly near6 attach$2) US-PGPUB; AND ON 2006/08/27 20:23 
0 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518 8949 "Network Attached Storage" or US-PG PUB; AND ON 2006/08/27 20:23 
1 "Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518 272 5181 and "Direct Attached Storage" US-PGPUB; AND ON 2006/08/27 20:23 
2 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518 693 Network near4 RAID US-PG PUB; AND ON 2006/08/27 20:23 
3 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518 1746 Network and juke$1box US-PGPUB; AND ON 2006/08/27 20:23 
4 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518 2 Network and juke$1box and US-PGPUB; AND ON 2006/08/27 20:23 
5 369/24.01.ccls. .USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 378 

EAST Search History 

518 4057 virtual near4 disk U5-PGPUB; AND ON 2006/08/27 20:23 
6 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518 1938 (virtual near4 storage) same U5-PGPUB; AND ON 2006/08/27 20:23 
7 network U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518 1000 "virtual disk" and network U5-PGPUB; AND ON 2006/08/27 20:23 

8 U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

518 340 "virtual disk" same network U5-PGPUB; AND ON 2006/08/27 20:23 
9 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

519 320 (virtual near4 storage) same U5-PGPUB; AND ON 2006/08/27 20:23 
0 network same local U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

519 364 (virtual near4 storage) same U5-PGPUB; AND ON 2006/08/27 20:23 
1 (network and local) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

519 92 (virtual near4 storage) near6 U5-PGPUB; AND ON 2006/08/27 20:23 
2 (network and local) U5PAT; · 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

519 34 "virtual local storage" U5-PGPUB; AND ON 2006/08/27 20:23 
3 U5PAT; 

U5OCR; 
EPO; JPO; · 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 379 

EAST Search History 

S19 2 "6421753".pn. US-PGPUB; AND ON 2006/08/27 20:23 
4 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S19 2 "5941972".pn. US-PGPUB; AND ON 2006/08/27 20:23 
5 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S19 1 "20040010654'i.pn. US-PGPUB; AND ON 2006/08/27 20:23 
6 USPAT 

S19 222 network and storage and (housing USPAT AND ON 2006/08/27 20:23 
7 adj (chamber or storage)) 

S19 134 · network and storage and (housing USPAT AND ON 2006/08/27 20:23 
8 adj (chamber or storage)) disk 

S.19 3 network and storage and (housing USPAT AND ON 2006/08/27 20:23 
9 adj (chamber or storage)) (disk adj 

controller) 

S20 16349 ((remote near3 storage) or US-PGPUB; AND ON 2006/08/27 20:23 
0 (auxiliary near3 storage)) same USPAT; 

network USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S20 92 S200 and (device adj driver) and US-PG PUB; AND ON 2006/08/27 20:23 
1 (directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S20 276 ( network with attached with USPAT AND ON 2006/08/27 20:23 
2 storage) not channel (local$ with 

(disk or stor$)) 

S20 13 ( network with attached with USPAT AND ON 2006/08/27 20:23 
3 storage) not channel (local$ with 

(disk or star$)) (disk with 
controller) (network with (adapter)) 

S20 7 ( network with attached with USPAT AND ON 2006/08/27 20:23 
4 storage) not channel (local$ with 

(disk or star$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 380 

EAST Search History 

520 22 ( network with attached with U5PAT AND ON 2006/08/27 20:23 
5 storage) (local$ with (disk or 

stor$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

520 1 "6389432" .pn. U5PAT AND ON 2006/08/27 20:23 
6 

520 16349 ((remote near3 storage) or US-PGPUB; AND ON 2006/08/27 20:23 
7· (auxiliary near3 storag~)) same USPAT; 

network USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

520 92 5207 and (device adj driver) and · US-PGPUB; AND ON 2006/08/27 20:23 
8 '(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

520 1 "6216202".pn. USPAT AND ON 2006/08/27 20:23 
9 

521 3 ("6366988" or "6356915" or USPAT AND ON 2006/08/27 20:23 
0 "6363400").pn. 

521 18 ( network with attached with USPAT AND ON 2006/08/27 20:23 
1 storage) (local$ with (disk or 

stor$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

521 4 5205 not 5211 USPAT AND ON 2006/08/27 20:23 
2 

521 3 ("20030028614" or "6167490" or USPAT AND ON 2006/08/27 20:23 
3 "5838916" or "6128690");pn. 

521 4 ("20030028614" or "6167490" or US-PGPUB; AND ON 2006/08/27 20:23 
4 "5838916" or "6128690").pn. USPAT 

521 25 "Network Attached Storage" "as USPAT AND ON 2006/08/27 20:23 
5 local" 

521 528 "Network Attached Storage" (cd or USPAT AND ON 2006/08/27 20:23 
6 dvd or memory) 

521 261 "Network Attached Storage" ( eel or USPAT AND ON 2006/08/27 20:23 
7 dvd) 

521 89 "Network Attached Storage" (dvd) USPAT AND ON 2006/08/27 20:23 
8 

521 1 "Network Attached Storage" (virtual USPAT AND ON 2006/08/27 20:23 
9 with host with bus with adapter) 

522 5612 ("709/250,236,246" or 711/111 or USPAT AND ON 2006/08/27 20:23 
0 710/5 or 707/204,205).ccls. 

3/31/2007 3:27:13 PM Page 20 
C:\Documents and Settings\vkorobov\My Documents\EAST\Workspaces\09974082.wsp 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 381 

EAST Search History 

S22 1 "20050193189". pn. US-PGPUB; AND ON 2006/08/27 20:23 
1 USPAT 

S22 11 (Internet with storage) (x$disk or USPAT AND ON 2006/08/27 20:23 
2 x$drive) 

S22 831 (channel with attach$4 with USPAT AND ON 2006/08/27 20:23 
3 storage) 

S22 46 ( channel with attach$4 with USPAT AND ON 2006/08/27 20:23 
4 storage) DAS 

S22 32 (remote adj storage) (channel with USPAT AND ON 2006/08/27 20:23 
5 attach$4 with storage) 

. S22 1 (remote adj storage) (channel with USPAT AND ON 2006/08/27 20:23 
6 attach$4 with storage) irwin.in. 

controller 

S22 11 (virtual adj local adj storage) USPAT AND ON 2006/08/27 20:23 
7 

S22 2 ("200200'69245"),PN. US-PG PUB; OR OFF 2006/08/27 20:23 
8 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S22 16349 ((remote near3 storage) or US-PG PUB; AND ON 2006/08/27 20:23 
9 (auxiliary near3 storage)) same USPAT; 

network USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S23 8949 •~Network Attached Storage" or US-PGPUB; AND ON 2006/08/27 20:23 
0 "Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S23 16349 ((remote near3 storage) or US-PG PUB; AND ON 2006/08/27 20:23 
1 (auxili~ry near3 storage)) same USPAT; 

network USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S23 8949 "Network Attached Storage" or US-PGPUB; AND ON 2006/08/27 20:23 
2 "Storage Area Network" USPAT; 

USOCR; · 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 382 

EAST Search History 

523 340 "virtual disk" same network U5·PGPUB; AND ON 2006/08/27 20:23 
3 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

523 320 (virtual near4 storage) same U5·PGPUB; AND ON 2006/08/27 20:23 
4 network same local U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

523 222 network and storage and (housing U5PAT AND ON 2006/08/27 20:23 
5 adj (chamber or storage)) 

523 134 network and storage and (housing U5PAT · AND ON 2006/08/27 20:23 
6 adj (chamber or storage)) disk 

523 16349 ((remote near3 storage) or U5·PGPUB; AND ON 2006/08/27 20:23 
7 (auxiliary near3 storage)) same U5PAT; 

network U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

523 276 ( network with attached with U5PAT AND ON 2006/08/27 20:23 
8 storage) not channel (local$ with 

(disk or stor$)) 

523 16349 ((remote near3 storage) or U5·PGPUB; AND ON 2006/08/27 20:23 
9 (auxiliary near3 storage)) same U5PAT; 

network U5OCR; 
I EPO; JPO; 

DERWENT; 
IBM_TDB 

524 3 ("20030028614" or "6167490" or USPAT AND ON 2006/08/27 20:2;3 
0 "5838916" or "6128690").pn. 

524 528 "Network Attached Storage" ( cd or USPAT AND ON 2006/08/27 20:23 
1 dvd or memory) 

524 5612 ("709/250,236,246" or 711/111 or USPAT AND ON 2006/08/27 20:23 
2 710/5 or 707/204,205).ccls. 

524 831 ( channel with attach$4 with · U5PAT AND ON 2006/08/27 20:23 
3 storage) 

524 1 "20040010654" .pn: U5·PGPUB; AND ON 2006/08/27 20:23 
4 U5PAT 

524 1 "6389432" .pn. U5PAT AND ON 2006/08/27 20:23 
5 

524 1 "6216202" .pn. U5PAT AND ON 2006/08/27 20:23 
6 

524 1 "Network Attached Storage" (virtual USPAT AND ON 2006/08/27 20:23 
7 with host with bus with adapter) 
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524 1 "20050193189" .pn. U5-PGPUB; AND ON 2006/08/27 20:23 
8 U5PAT 

524 1 (remote adj storage) (channel with U5PAT AND ON 2006/08/27 20:23 
9 attach$4 with storage) irwin.in. 

controller 

525 .2 ("20030028614").PN. U5-PGPUB; OR OFF 2006/08/27 20:23 
0 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

525 2 ("6167490").PN. U5-PGPUB; OR OFF 2006/08/27 20:23 
1 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

525 2 ("5838916").PN. U5-PGPUB; OR OFF 2006/08/27 20:23 
2 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

525 2 ("6128690").PN. U5-PGPUB; OR OFF 2006/08/27 20:23 
3 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

525 58 5229 and (device adj driver) and U5-PGPUB; AND ON 2006/08/27 20:23 
4 ("directly attached") U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

525 115 5229 and ("directly attached") U5-PGPUB; AND ON 2006/08/27 20:23 
5 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

525 2 ("20030028614").PN. U5-PGPUB; OR OFF 2006/08/27. 20: 23 
6 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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S25 2 ("20030028614").PN. US-PG PUB; OR OFF 2006/08/27 20:23 
7 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S25 2 ("6167490").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
8 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S25 2 ("5838916").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
9 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S26 2 ("6128690").PN. US-PGPUB; OR OFF 2006/08/27 20:23 
0 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S26 58 S231 and (device adj driver) and U5-PGPUB; AND ON 2006/08/27 20:23 
1 ("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S26 115 S231 and ("directly attached") US-PG PUB; AND ON 2006/08/27 20:23 
2 USPAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

526 2 Network and juke$1box and US-PGPUB; AND ON 2006/08/27 20:23 
3 369/24.01.ccls. USPAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

526 92 (virtual near4 storage) near6 U5-PGPUB; AND ON 2006/08/27 20:23 
4 (network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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526 34 "virtual local storage" U5-PGPUB; AND ON 2006/08/27 20:23 

5 U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

526 2 "6421753".pn. U5,:_PGPUB; AND ON 2006/08/27 20:23 
6 U5PAT; 

U5OCR; 
EPO; JPO; ' 
DERWENT; 
IBM_TDB 

526 2 "5941972".pn. U5-PGPUB; AND ON 2006/08/27 20:23 
7 U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

526 3 network and storage and (housing U5PAT AND ON 2006/08/27 20:23 
8 adj (chamber or storage)) (disk adj 

controller) 

526 92 5237 and (device adj driver) and U5-PGPUB; AND ON 2006/08/27 20:23 
9 (directly near6 attach$2) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

527 13 ( network with attached with U5PAT AND ON 2006/08/27 20:23 
0 storage) not channel (local$ with 

(disk or star$)) (disk with 
controller) (network with (adapter)) 

527 7 ( network with attached with U5PAT ANO ON 2006/08/27 20:23 
1 storage) not channel (local$ with 

(disk or star$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

527 22 (network with attached with U5PAT AND ON 2006/08/27 20:23 
2 storage) (local$ with (disk or 

star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

527 92 5239 and (device adj driver) and U5-PGPUB; AND ON 2006/08/27 20:23 
3 (directly near6 attach$2) U5PAT; 

U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S27 3 ("6366988" or "6356915" or U5PAT AND ON 2006/08/27 20:23 
4 "6363400").pn. 
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S27 18 (network with attached with USPAT AND ON 2006/08/27 20:23 
5 storage) (local$with (disk or 

star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

S27 4 S272 not S275 USPAT AND ON 2006/08/27 20:23 
6 

S27 4 ("20030028614" or "6167490" or US-PG PUB; AND ON 2006/08/27 20:23 
7 "5838916" or "6128690").pn. U5PAT 

S27 25 "Network Attached Storage" "as USPAT AND ON 2006/08/27 20:23 
8 local" 

S27 89' "Network Attached Storage" ( dvd) USPAT AND ON 2006/08/27 20:23 
9 

S28 11 (Internet with storage) (x$disk or USPAT AND ON 2006/08/27 20:23 
0 x$drive) 

528 46 ( channel with attach$4 with USPAT AND ON 2006/08/27 20:23 
1 storage) DAS 

S28 32 (remote adj storage) (channel with USPAT AND ON 2006/08/27 20:23 
2 attach$4 with storage) 

528 11 (virtual adj local adj storage) USPAT AND ON 2006/08/27 20:23 · 
3 

528 2 ("20020069245").PN. U5-PGPUB; OR OFF 2006/08/27 20:23 
4 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

S28 231 5229 and (directly near6 attach$2) US-PG PUB; AND ON 2006/08/27 20:23 
5 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

528 231 S23l and (directly near6 attach$2) US-PGPUB; AND ON 2006/08/27 20:23 
6 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

528 261 "Network Attached Storage" ( cd or USPAT AND ON 2006/08/27 20:23 
7 dvd) 

528 272 5230 and "Direct Attached Storage" US-PG PUB; AND ON 2006/08/27 20:23 
8 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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528 272 5232 and "Direct Attached Storage" US-PG PUB; AND ON 2006/08/27 20:23 

9 USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

529 364 (virtual near4 storage) same US-PG PUB; AND ON 2006/08/27 20:23 
0 (network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

529 693 Network near4 RAID US-PGPUB; AND ON 2006/08/27 20:23 

1 USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

529 693 Network near4 RAID US-PGPUB; AND ON 2006/08/27 20:23 
2 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

529 1000 "virtual disk" and network US-PGPUB; AND ON 2006/08/27 20:23 
3 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB· 

529 1746 Network and juke$1box US-PG PUB; AND ON 2006/08/27 20:23 
4 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

529 1938 (virtual near4 storage) same US-PGPUB; AND ON 2006/08/27 20:23 
5 network USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TD_B 

529 4057 virtual near4 disk US-PGPUB; AND ON 2006/08/27 20:23 
6 USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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529 31 "virtual local storage" U5-PGPUB; AND ON 2006/08/27 20:23 

7 U5PAT; 
U5OCR; 
EPO; JPO; 
IBM_TDB 

529 1 (remote adj storage) (channel with U5PAT AND ON 2006/08/27 20:23 

8 attach$4 with storage) irwin.in. 
( controller with access) 

529 0 (John "L." 5Ioan).in. U5-PGPUB; AND ON 2006/08/27 20:23 

9 U5PAT; 
U5OCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

530 72 ("709/250,236,246,217" or 711/111 U5PAT AND ON 2006/08/27 20:23 

0 or 710/5 or 707/204,205).ccls. 
(virtual with local with (storage or 
disk)) 

530 8078 ("709/250,236,246,217" or 711/111 • U5PAT AND ON 2006/08/27 20:23 

1 or 710/5 or 707/204,205).ccls. 

530 16 (virtual adj local adj (storage or U5PAT AND ON 2006/08/27 20:23 

2 disk)) 

530 387 (virtual with local with (storage or U5PAT AND ON 2007/03/30 20:13 

3 disk)) 

530 11 (virtual adj disk) dell.as. U5-PGPUB; AND ON 2006/08/27 20:23 
4 U5PAT 

530 14 ("5329619" "6404766" "5513314" U5PAT OR ON 2006/08/27 20:23 
5 "5774660" "6128644" "6175869" 

"6314465" "6345300" "6317775" 
"6360265" "6449647" "6470389" 
"6510164" "5999808").pn. 

530 4 blood.in. and dell.as. U5PAT AND ON 2006/08/27 20:23 
6 

530 5 ("709/250,236,246,217" or 711/111 U5PAT AND ON 2006/08/27 20:23 
7 or 710/5 or 707/204,205).ccls. 

(virtual adj local adj (storage or 
disk)) 

530 2 ("6421753" or "5941972").pn. U5-PGPUB; AND ON 2006/08/27 20:23 
8 U5PAT; 

U5OCR; 
FPR5; 
EPO; JPO; 
IBM_TDB 

530 1 "20030061401".pn. U5-PGPUB; AND ON 2006/08/27 20:45 
9 U5PAT 

531 36 ((virtual adj local) with (storage ·or U5PAT AND ON 2007/03/30 20:14 
0 disk)) 
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531 9 ("20030014569" or "20050149682" US-PGPUB; AND ON 2007/03/30 21:20 
1 or "20050193017" or USPAT; 

"20050193189" or "20060q10287" USOCR; 
or "20060045130" or FPRS; 
"20060067356" or "20060069884" EPO; JPO; 
or "20060155805").pn. IBM_TDB 
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1. This Office Action is in response to an amendment filed on 01/03/2007. 

Claim 34 has been amended. Claims 34-42, 50-55 and 112-124 are currently pending 

and have been examined in this Office Action. 

Paper Submitted 

2. It is hereby acknowledged that the following papers have been received 

and placed of record in the file: Information Disclosure Statement as received on · 

08/30/2006 was considered. 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented <,Jnd the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 34-35, 50 and 112-117 are rejected under 35 U.S.C. 103(a) as 

· being unpatentable over the U. S. Patent No. 5,566,331, issued to Irwin, Jr. et al., 

hereinafter Irwin, in view of the U.S. Patent No. 6,421,753 issued to Hoese et al., 

hereinafter Hoese. 
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. adapted to be connected through a network to a host having a system bus, wherein the 

host has a virtual host bus adapter that recognizes the device as if it is a local device 

connected directly to the system bus of the host (Col. 2, lines 54-61 ), the NAO device 

comprising: a network adapter for receiving a disk access command in data link frames 

through the n_etwork (Encapsulating data in the form required by the channel-switching 

fabric (col: 10, lines 58-63) transmitted using lower levels of protocol (col. 12, lines 30-

35). Implementation of Ethernet that Irwin teaches in col. 13, lines 59-64 inherently 

requires a storage device connected to the Ethernet to have a network adapter); a disk 

controller, connected to the LAN adapter (col. 15, line 67 and col. 16, lines 1-7 -

controller of the direct access storage device), for executing the disk access command 

(col. 16, lines 1-7 - controller of the direct access storage device decapsulates and 

executes access commands); a disk for storing data (Fig. 1, direct access storage 

devices 40-1 to 40-m); and a controller, connected to the network adapter and the disk 

controller, for controlling the operation of the NAO device (Fig. 1, control path 13); 

wherein access to the disk is operatively controlled by the disk controller (col. 15, lines 

59-67 and col. 16, lines 1-7). 

Irwin does not explicitly teach the NAO device wherein· no disk access command 

is required to be routed through a server associated with the NAO. 

However, Hoese in analogous art, directed to a method for providing virtual local 
. . 

storage on remote SCSI storage devices, teaches the NAO device wherein no disk 
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access command is required to be routed through a server associated with the NAO 

(Hoese, col. 3, lines 30-37). Hoese essentially takes the invention of Irwin (See Fig. 1 of 

Hoese, data access server 14 ), and proposes to eliminate the data storage server in 

order to speed up the data access (Hoese, col. 1, lines 50-55), and to implement other 

technical advantages (Hoese, col. 2, lines 25-44). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to incorporate the teachings of Hoese into the 

teachings of Irwin in order to speed up the data access (Hoese, col. 1, lines 50-55) and . 

to implement other technical advantages (Hoese, col. 2, lines 25-44). Modified in this 

manner Irwin is hereinafter referred to as "modified Irwin" . 

. Regarding claim 35, modified Irwin teaches the NAO device of claim 34, wherein 

the network runs Ethernet (col. 13, lines 59-64). 

Claim 50 does not teach or define any new limitations above claim 34 and 

therefore is rejected under the same rationale as claim 34. 

Regarding claim 112, modified Irwin teaches a network attached disk device, 

comprising: a first disk device (Fig. 1, 40-2); a network attached disk device controller 

operative to receive across a network an input/output command for the first disk device 

(col. 15, line 67 and col. 16, lines 1-7 - controller of the direct access storage device) 

without routing of any input/output command through a server associated with the 

network attached disk device (Hoese, col. 3, lines 30-37); a disk controller operative to 

control the operation of the disk device in response to the input/output command (col. 
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16, lines 1-7 - controller of the direct access storage device decapsulates and executes 

access commands); a network adapter operative to receive the input/output command 

from the network attached disk device controller (Implementation of Ethernet that Irwin 

teaches in col. 13, lines 59-64 inherently requires a storage device, connected to the 

Ethernet to have a network adapter); wherein the network attached disk device is 

operative.t? be recognized as a local device by the remote host (col. 2, lines 54-61 ). 

Regarding claim 113, modified Irwin teaches the network attached disk device of 

claim 112, further operative to be recognized by the host as a local device attached t0 a 

system bus of the remote host (col. 2, lines 54-61). 

Regarding claim 114, modified Irwin teaches the network attached disk device of 

claim 112, further comprising a second disk device (Fig. 1, any of the devices 40-1, or · 

40-3 to 40-m). 

Regarding claim 115, modified Irwin teaches the network attached disk device of 

claim 114, wherein the first and second disk devices are both operative to be 

recognized as unique local devices by the remote host (Col. 8, lines 49-60 - mass 

storage system 10 allows each client data processor the possible. use of many file

systems located on many different direct access storage devices). 

Regarding claim 116, modified Irwin teaches the network attached disk device of 

claim 112, wherein the input/output command comprises a local bus input/output 

command (Col. 10, lines 46-52). 
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, Regarding claim 117, modified Irwin teaches the network attached disk device of 

claim 116, wherein the input/output command further comprising a protocol stack for 

· network communication (Fig. 3, protocol stack 209). 

4. Claims 36-42, 51-52, 55, 118-120 and 122 are rejected under 35 U.S.C. 

103(a) as being unpatentable over modified Irwin in view of the U. S. Patent No. 

6,807,581 to Starr et al., hereinafter Starr. 

Regarding claim 36, modified Irwin teaches the NAO device of claim 34. 

Modified Irwin does not explicitly teach such device wherein said disk is 

formatted as a local disk. 

However, Starr in analogous art, related to a network attached storage unit, 

teaches such device wherein said disk is formatted as a local disk (As per col. 6, lines 

40-43, storage 66, local to the host, and INIC storage 70 share the same file system 

23). 

Therefore, it would have been obvio!Js to o·ne having ordinary skills in the art at · 

the time the invention was made to incorporate the teachings of Starr into the teachings 

of Irwin in order to reduce overhead associated with accessing data stored in different 

file formats. (Modified Irwin with incorporated teachings of Starr is hereinafter referred to 

as 1/H/S). 

Regarding claim 37, 1/H/S teaches the NAO device of claim 34, wherein said disk 

is partitioned as a local disk (Starr, as per col. 6, lines 40-43, storage 66, local to the 

host, and INIC storage 70 share the same file system 23. Also, as per col. 6, lines 30-
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35, the file syst7m 23 supports logical file format, and therefore is inherently capable of 

supporting partitions, partitions being nothing more than logical subdivisions of a 

physical disk space). 

Regarding claim 38, I/H/S teaches the NAO device of claim 34, wherein the 

network adapter has a physical network interface for receiving data from a host and a 

media access control (MAC) controller (Starr, col. 5, lines 35-39 and Fig. 1 - Media 

Access Control 60). 

Regarding claim 39, I/H/S teaches the NAO device of claim 34, wherein the 

controller has a state machine for controlling the operation of the NAO device (Starr, 

Fig. 1, 1/0 controller 72). 

Regarding claim 40, I/H/S teaches the NAO device of claim 34, wherein the 

controller has a filter for controlling access to the disk (Starr, col. 7, lines 23-26 -

filtering based on authentication and other connection initialization procedures). 

Regarding claim 41, I/H/S teaches the NAO device of claim 34, wherein the disk 

is partitioned into a plurality of disk partitions (Starr, col. 5, line 67, col. 6, lines 1-4 -

optional boot partition). 

Regarding claim 42, I/H/S teaches the NAO device of claim 41, wherein each 

disk partition is controlled by a separate driver (Col. 5, lines 59-64 - RAID. The disks 

(partitions) in RAID are independent by definition, since RAID stands for "redundant 

array of independent disks"). 
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Regarding claim 51, I/H/S teaches the network-attached storage device of claim 

50, further comprising a state machine controlling the operation of the storage device 

(Starr, Fig. 1, INIC 1/0 controller 72). 

Regarding claim 52, I/H/S teaches the network-attached storage device of claim 

50, wherein the storage device is a disk (Starr, col. 5, lines 59-60). 

Regarding claim 55, I/H/S teaches the network-attached storage device of claim 

50, wherein the storage device is a memory device (Starr, col. 6, lines 9-14). 

Regarding claim 118, I/H/S teaches the network attached disk device of claim 

116, wherein the protocol stack comprises a TCP/IP connection (Starr, col. 7, lines 26-

29). 

Regarding claim 119, I/H/S teaches the network attached disk device of claim 

112, wherein the disk controller comprises: a channel controller (Starr, col. 5, lines 53-

57 - controller 72); at least one disk channel operatively connected to the channel 

controller (Starr, col. 5, lines 53-57 - INIC storage unit 70 connected to INIC controller 

72 via parallel channel 75); a buffer manager operatively connected to the channel 

controller (~tarr, Fig. 1, buffers 77 are connected to controller 72 via bus 48); and a bus 

interface operatively connected to the buffer manager and the network attached disk 

device controller (Starr, Fig. 1, buffers 77 are connected to controller 72 via bus 48). 

Regarding claim 120, I/H/S teaches the network attached disk device of claim 

112, wherein the network attached disk device controller comprises: a main controller 

operative to generally control the operation of the network attached disk device (Starr, 
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Fig. 1, controller 72); a buffer management module operative to cache data associated 

with the first disk device (Starr, Fig. 1, INIC memory manage_r 46, buffers 77, cache 74 

of the Communication Control Block (CCB)); a disk controller driver for interfacing with 

the disk controller (Starr, Fig. 1, INIC driver 39); and a network adapter driver for 

interfacing with the network adapter (Starr, Fig. 13 is a diagram of a Microsoft.RTM. 

TCP/IP stack and Alacritech command driver configured for NetBios communications). 

Regarding claim 122, 1/H/S teaches the network attached disk of claim _120, 

wherein the network attached disk device is further operative to control access rights to 

the first disk (Starr, Col. 7, lines 23-26 - authentication). 

5. -Claims 53-54, 121, 123 and 124 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over I/H/S in view of the U. S. Patent No. 6,389,432 to 

Pothapragada et al. (hereinafter Pothapragada). 

Regarding claim 53, modified Irwin teaches the network-attached storage device 

of claim 50. 

I/H/S Irwin further teaches that the INIV 1/0 controller 72 may be a SCSI 

controller (Starr, col. 5, lines 62-64), known in the art to support tape drives, but does 

not explicitly teach the network-attached storage device of claim 50, wherein the 

storage device is a tape device. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, where one of the virtual volumes is a 
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Therefore, it would have been obvious to one having ordinary skills in the art at 

the time_ the invention was made to attach the SCSI-controlled tape farm of 

Pothapragada to remote storage SCSI controller of I/H/S in order to meet the increasing 

demand for storage and take advantage of dropping prices of ·storage, along with 

providing seamless expansion of online storage capacity (Pothapragada, col.1, lines 49-

57). 

Regarding claim 54, modified Irwin teaches the network-attached storage device 

of claim 50. 

I/H/S further teaches that the INIV 1/0 controller 72 may be a SCSI controller 

(Starr, col. 5, lines 62-64), known in the art to support CD-ROM drives, but does not 

explicitly teach the network-attached storage device. of claim 50, wherein the storage· 

device is a CD drive. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, where one of the virtual volumes is a 

CD drive (Pothapragada, col. 15, lines 14-16). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach a CD drive of Pothapragada to remote 

storage SCSI controller of modified Irwin in order to meet the increasing demand for 
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Regarding claim 121, I/H/S teaches the network attached disk device of claim 

120. 

I/H/S does not explicitly teach the network attached disk device of claim 120, 

wherein the network attached disk device is further operative to provide back-up 

functionality to the remote host. 

However, Pothapragada a network attached disk device that is operative to 

provide back-up functionality to the remote host (Pothapragada, col. 13, lines 8-12). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made combine the teaching of modified Irwin with the 

teachings of Pothapragada in order to enhance the functionality of the network attached 

disk with additional function of performing backups for the host. 

Regarding claim 123, modified Irwin teaches the network attached disk of claim 

112. 

I/H/S teaches that the INIV 1/0 controller 72 may be a SCSI controller (Starr, col. 

5, lines 62-64), known in the art to support CD-ROM drives, but does not explicitly teach 

the network attached storage device of claim 112, wherein the fi·rst disk device 

comprises a compact disk. 
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However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, wherein the first disk device 

comprises a compact disk (Pothapragada, col. 15, lines 14-16). 

_ Therefore, it would have been obvious to one having ordinary skills in the art at 

the time t.he invention-was made to attach a CD drive of Pothapragada to remote 

storage SCSI controller of modified Irwin in order to meet the increasing demand for 

storage and continually lower prices of storage, along with providing seamless 

expansion of online storage capacity (Pothapragada, col.1, lines 49-57). 

Regarding claim 124, modified Irwin teaches the network attached disk of claim 

112. 

1/H/S further teaches that the INIV 1/0 controller 72 may be a SCSI controller 

(Starr, col. 5, lines 62-64), known in the art to support DVD-ROM drives. Starr, in 

combination with Pothapragada further teaches the network-attached storage devices of 

claim 112, wherein the first disk device comprises a compact disk (Pothapragada, col. 

15, lines 14-16). Modified Irwin does not explicitly teach the network attached storage 

device ~f claim 112, wherein the first disk device comprises a digital versatile disk. 

"Official Notice" is taken that the concept and the advantages of substituting a 

digital versatile disk fqr compact disk is old and well known in the art. 

Therefore, it would have been obvious to one of ordinary skills in the art at the 

time the invention was made to enhance the functionality of modified Irwin by replacing 
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· a compact disk with a digital versatile disk. One of ordinary skills in the art would be 

motivated to do so in order to provide a higher storage capacity per disk. 

6. Examiner's note: Examiner has cited particular columns and line 
numbers in the references as applied to the claims above for the convenience of the 
applicant. Although the specified citations are representative of the teachings of the art 
and are applied to the specific limitations within the individual claim, other passages and 
figures may apply as well. It is respectfully requested from the applicant in preparing 
responses, to fully consider the references in entirety as potentially teaching all or part 
of the claimed invention, as well as the context of the passage as taught by the prior art 
or disclosed by the Examiner. 

Response to Arguments 

7. Applicant's arguments filed 01/03/2007 have been fully considered but 

they are not persuasive. 

The Applicant argues - "That is, a direct attached storage device connected 

to a host via a channel does not teach a storage device connected to a host via a 

network as required by independent claims 34 and 50." 

The Examiner respectfully submits that a channel is simply a high bandwidth link 

between two points, or nodes, of a network, and as such is a·part of a network. 

Therefore, it is the Examiner's opinion is that Irwin does teach a storage device 

connected to a network. 

The Applicant argues - "That is, the commands are transmitted across a 

channel, not a general purpose network. For the reasons previously discussed 

above, the Applicant respectfully subm! ts that Irwin does not teach a network 
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The Examiner respectfully submits that a channel is simply a high bandwidth link 

between two points, ·or nodes, of a network, and as such is a part of a network. 

Therefore, it is the Examiner's opinion is that Irwin does, teach a storage device 

connected to a network. Furthermore, there are no limitations in claim 112 directed to 

"general purpose" network. 

The Applicants argue - "That is, the devices are connected to a SCSI bus 

transport medium and not directly to the network as required by the present 

invention. Therefore, the Applicant respectfully submits that independent claims 

34, 50 and 112 are patentable over Irwin in view of Hoese and respectfully 

requests such indication by the Examiner." 

· The Examiner respe.ctfully refers the Applicant to Figs. 2 and 3, which shows that 

workstation 40 connected to disks 42 via a SCSI bus, but workstations 36 are 

connected to disks 38 without employing SCSI bus. 

The Applicant argues allowability of dependent claims based on their 

dependency from independent claims, which the Applicant argues are allowable. The 

Examiner respectfully submits that based on the above Examiner's arguments the 

independent claims are not allowable over Irwin and Hoese. Therefore, the Office 

respectfully maintai·ns the rejection of all pending claims and makes the rejection final. 
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8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 

time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action., In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earl.ier communications from the 

examiner should be directed to Vitali Korobov whose telephone number is 571-272-

7506. The examiner can normally be reached on Mon-Friday 8a.m. - 4:30p.m .. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Saleh Najjar can be reached on (571 )272-4006. The fax phone· number for 

the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an appl,ication may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available' through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

· you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

VAK 
03/31/2007 

SUP 

I/}~ 
~\.1,1t\F'I 

~ISORY PATENT EXAMINER 

Vitali Korobov 
Examiner 
Art Unit 2155 
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An Asynchronous Transfer Mode (ATM) switching device (20) has ATM cells (both point-to-point and point-to-multipoint) routed 

therethrough to one or more physical output links (31 - 38). The switching device (20) includes a cell buffer memory (92) which is the 

sole storage area on an egress exchange terminal for all cells, including point-to-multipoint cells, regardless of to which physical output 

link the cell is destinated. For point-to-multipoint cells, pointers to the location of the cell in the cell buffer memory (92) are stored in one 

or more pointer queues (114), the pointer queues (114) corresponding to physical output links over which the point-to-multipoint cells are 
expected to be propagated. As each physical output link is selected, the pointer in the corresponding pointer queue is used to obtain the 
cell from the cell buffer memory (92) for readout on the selected link. 
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BUFFERING OF POINT-TO-POINT AND/OR 

POINT-TO-MULTIPOINT ATM CELLS 

BACKGROUND 

This application is related to simultaneously filed US 

Patent Application Serial No. 08/ __ , __ (attorney docket 

1410-238) entitled "AUGMENTATION OF ATM CELL WITH BUFFERING 

DATA", which is incorporated herein by reference. 

1. Field of Invention 

This invention pertains to telecommunications, and 

particularly to the handling of cells in a switching node of 

a telecommunications network operating in the asynchronous 

transfer mode. 

2. Related Art and Other Considerations 

15 The increasing interest for high band services 

20 

25 

such as multimedia applications, video on demand, video 

telephone, and teleconferencing has motivated development of 

the ~roadband integrated ~ervice Qigital ~etwork (B-ISDN). 

B-ISDN is based on a technology know as ~synchronous 

!ransfer ~ode (ATM), and offers considerable extension of 

telecommunications capabilities. 

ATM is a packet-oriented transfer mode which uses 

asynchronous time division multiplexing techniques. Packets 

are called cells and have a fixed size. An ATM cell 

consists of 53 octets, five of which form a header and forty 

eight of which constitute a "payload" or information portion 

of the cell. The header of the ATM cell includes two 

quantities which are used to identify a connection in an ATM 
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network over which the cell is to travel, particularly the 

VPI (Virtual Path Identifier) and VCI (Virtual Channel 

Identifier). In general, the virtual path is a principal 

path defined between two switching nodes of the network; the 

virtual channel is one specific connection on the respective 

principal path. 

At its termination points, an ATM network is 

connected to terminal equipment, e.g., ATM network users. 

Between ATM network termination points are a plurality of 

switching nodes having ports which are connected together by 

physical transmission paths or links. In traveling from an 

origin terminal equipment to a destination terminal 

equipment, ATM cells forming a message may travel through 

several switching nodes. 

A switching node has a plurality of ports, each of 

which is conne~ted by via a line termination circuit and a 

link to another node. The line termination circuit performs 

packaging of the cells according to the particular protocol 

in use on the link. A cell incoming to a switching node may 

enter the switching node at a first port and exit from a 

second port via a line termination circuit onto a link 

connected to another node. Each link can carry cells for a 

plurality of connections, a connection being a transmission 

between a calling subscriber or party and a called 

subscriber or party. 

Many cells which are transmitted through an ATM 

network travel from an origination node to a single 

destination or target node, and accordingly are known as 

point-to-point cells. Some switching nodes are capable of 

handling cells, known as point-to~multipoint cells, which 

travel from an origination node to a plurality of 

destination nodes. Some of the point-to-multipoint cells, 

although being for differing connections, may travel on the 
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same link. 

The switching nodes each typically have several 

functional parts, a primary of which is a switch core. The 

switch core essentially functions like a cross-connect 

between ports of the switch. Paths internal to the switch 

core are selectively controlled so that particular ports of 

the switch are connected together to allow a message 

ultimately to travel from the originating terminal equipment 

to the destination terminal equipment. 

In a conventional switching technique, queues or 

buffers are provided for each port for e.g., storing cells 

prior to readout. In situations in which cells may have one 

of a plurality of priority classes, each port may have a 

number of queues or buffers corresponding to the number of 

priority classes. Cells are fed into an appropriate buffer 

by an input queue selector, and are readout of the buffer at 

an appropriate time by an output queue selector. In 

contrast to point-to-point cells, a common queue or buffer 

is provided (e.g., one queue for each priority class) for 

point-to-multipoint cells. When a point-to-multipoint cell 

is to be readout, the common queue for the point-to

multipoint cells is selected. How often the common queue 

for the point-to-multipoint cells is selected for a given 

cell payload depends on the number of point-to-multipoint 

leaves for which the cell is to be utilized. Thus, in 

essence, the cell is copied from the common queue in 

accordance with the number of nodes or multipoint leaves to 

which it is to be transmitted. A point-to-multipoint cell 

belongs to one connection; the cell is copied to all 

leaves. 

At times a particular one of the line termination 

circuits (through which the switch port is connected to a 

corresponding outgoing link) can indicate that it is 

temporarily busy or saturated. In such cases, that 
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particular line termination circuit may generate a signal 
indicating that no more data should be sent to its link. 
Such a busy signal is particularly prone to occur when the 

cell in the common queue for point-to-multipoint cells is 
repeatedly replicated to one link. When such a busy signal 
occurs, other cells cannot be readout of the common queue 

for point-to-multipoint cells and cannot be forwarded to 
other links. Thus, the particular link which stopped readout 
from the common queue for point-to-multipoint cells 

effectively blocks the common queue, and sets up what has 
been termed a 'head of queue blocking problem'. The head of 

queue blocking problem undesirably increases the delay for 
point-to-multipoint cell copies destined for other links. 
This problem may also result in discarding of point-to

multipoint cells in the queue. In some implementations, the 
problems can be propagated to ingress point-to-multipoint 
queues, and discarding may be necessary. Even point-to
point queues may in some implementations be affected. These 
problems may result in degredation of throughput. 

Another problem with a common point-to-multipont 
queue is that it causes long delays between readout of first 
cell and last cells in a large point-to-multipoint tree 

(e.g., many leaves). 

An alternative to the foregoing technique is the 
copying of point-to-multipoint cells to all leaves before 
storing the cells in the different link queues. However, 

such copying requires cessation of cell input until all 
copies have been made, which may decrease throughput and 

increase delay. Such copying could conceivably be 
accomplished in background (e.g., while waiting to fill 

empty cell slots), but since the copying may take a long 
time the delay and delay variation for point-to-multipoint 
cells will be very poor. 

What is needed therefore, and an object of the 
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present invention, is a technique for efficiently handling 

point-to-multipoint ATM cells in a switching node. 

SUMMARY 

An Asynchronous Transfer Mode (ATM) switching 

device has ATM cells (both point-to-point and point-to

multipoint) routed therethrough to one or more physical 

output links. The switching device includes a cell buffer 

memory which is the sole storage area for all cells on the 

egress exchange terminal, including point-to-multipoint 

cells, regardless of to which physical output link the cell 

is destined. For point-to-multipoint cells, pointers to the 

location of the cell in the cell memory are stored in one or 

more pointer queues, the pointer queues corresponding to 

physical output links over which the point-to-multipoint 

cells are expected to be propagated. As each physical 

output link is selected, the pointer in the corresponding 

pointer queue is used to obtain the cell from the cell 

buffer memory for readout on the selected link. 

A connection data record memory has stored therein 

at least two connection data records for each point-to

multipoint cell. The first connection data record has stored 

therein a next leaf pointer for each of the physical output 

links which are active for the cell as well as an indicator 

of which physical output links are active for the cell. The 

second connection data record, for an active one of the 

physical output links, is pointed to by the next leaf 

pointer of the first connection data record for the 

respective physical output link. The second connection data 

record has at least one of a virtual path identifier (VPI) 

and a virtual circuit identifier (VCI) stored therein for 

inclusion in the output-destined ATM cell. The second 

connection data record also stores a last leaf flag which 

indicates whether there is a further connection data record 

for the respective physical output link. The second 

connection data record further has a further next leaf 
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pointer in the case that the last leaf flag of the second 

connection data record indicates there is a further 

connection data record. The further next leaf pointer 

points to the further connection data record. Thus, a 

linked list of connection data records is established so 

that copies of the point-to-multipoint cell can be sent over 

the same physical output link. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features, and 

advantages of the invention will be apparent from the 

following more particular description of preferred 

embodiments as illustrated in the accompanying drawings in 

which reference characters refer to the same parts 

throughout the various views. The drawings are not 

necessarily to scale, emphasis instead being placed upon 

illustrating the principles of the invention. 

Fig. 1 is a schematic view of an ATM switch 

according to an embodiment of the invention. 

Fig. 2 is a schematic view of a buffer circuit 

included in the ATM switch of Fig. 1. 

Fig. 3 is a schematic view of a memory structure 

of a buffer circuit according to an embodiment of the 

invention. 

Fig. 4 is a schematic view of a connection data 

record (CDR) data structure. 

Fig. 5 is a flowchart showing basic steps involved 

in processing a cell obtained from a switch core and stored 

in a cell buffer memory. 

Fig. 6 is a flowchart showing basic steps involved 
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in processing a cell obtained from a cell buffer memory and 

applied to a physical link. 

Fig. 7 is a diagrammatic view of a cell obtained 

from a switch core of the ATM switch of Fig. 1. 

Fig. 8 is a diagrammatic view of a point-to-point 

cell stored in a cell buffer memory of the ATM switch of 

Fig. 1. 

Fig. 9 is a diagrammatic view of a point-to

multipoint cell stored in a cell buffer memory of the ATM 
switch of Fig. 1. 

Fig. 10 is a diagrammatic view of a point-to-point 

connection data record. 

Fig. 11 is a diagrammatic view of a point-to

multipoint connection data record. 

Fig. 12 is a diagrammatic view of a point-to

multipoint pointer connection data record. 

Fig. 13 is a diagrammatic view of a set of queue 

pointers in relationship to a set of queues. 

Fig. 14 is a diagrammatic view showing a 

relationship of free list pointers, a free list of cell 

pointers, and a cell buffer. 

Fig. 15 is a diagrammatic view showing a 

relationship of start and stop cell queue pointers, a queue, 

and a cell buffer. 

Fig. 16A Fig. 16E are diagrammatic views showing 

selected contents of a cell buffer and memory of a buffer 

circuit in the course of handling an exemplary point-to-
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multipoint cell in accordance with a mode of the invention. 

Fig. 17 is a diagrammatic view of a portion of the 

connection data record structure of Fig. 4, and further 

showing utilization of next leaf pointers. 

DETAILED DESCRIPTION OF THE DRAWINGS 

In the following description~ for purposes of 

explanation and not limitation, specific details are set 

forth such as particular architectures, interfaces, 

techniques, etc. in order to provide a thorough 

understanding of the present invention. However, it will be 

apparent to those skilled in the art that the present 

invention may be practiced in other embodiments that depart 

from these specific details. In other instances, detailed 

descriptions of well known devices, circuits, and methods 

are omitted so as not to obscure the description of the 

present invention with unnecessary detail. 

Fig. 1 shows an ATM switch 20 which primarily 

includes a switch core 22 and a plurality of device boards 

or exchange terminals 24 1 - 24n. Each exchange terminal is 

connected to other portions of an ATM network, e.g., other 

nodes, by a set of ingress physical links 30 and a set of 

egress physical links 31 - 38. For example, exchange 

terminal 24 1 is shown with ingress physical links 30 1 and 

egress physical links 31 1 - 38 1 • 

Although only two exchange terminals 24 are shown 

in Fig. 1, it should be understood that many other such 

exchange terminals are provided and are connected to switch 

core 22 in the same manner shown with respect to the 

illustrated exchange terminals. Moreover, unsubscripted 

reference to an exchange terminal or a constituent element 

of an exchange terminal is intended to refer to any such 

exchange terminal or element generically, and not to one 

specific exchange terminal or element. The egress physical 
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links, such as links 31 1 - 38 1 , are also generically 
referred to as links phyO - phy7, respectively, which 
generic representations are also abbreviated as phO - ph7, 
respectively. 

A primary function of switch core 22 is to perform 

space switching, e.g., to route ATM cells received at one 
input terminal thereof to an appropriate output terminal(s) 
of switch core 22, so that an ATM transmission (potentially 

comprising many ATM cells) can occur between origination 
terminal equipment (the sender) and destination terminal 
equipment (the intended receiver). For example, as 

illustrated by broken line 39, Fig. 1 shows switch core 22 
connecting two ports so that cells on link 30 1 incoming to 
switch 20 are ultimately transmitted to one or more of 

egress links 31n - 38n. Switch core 22 also performs 
copying of ATM cells and distribution of ATM cells to 
appropriate output terminals thereof in the case of point
to-multipoint cells, also known as multicast cells. The 
structure and operation of switch core 22 is understood by 

the person skilled in the art and accordingly is not 
detailed further herein. 

Exchange terminals 24 of switch 20 each include 
line termination equipment (L.T.) 40 for interfacing with 
ingress physical links 30 and egress physical links 31 - 38. 

On their incoming side, each exchange terminal 24 has links 
42 which connect line termination equipment 40 with an ATM 

controller 44. In the illustrated embodiment, as many as 
thirty two physical links 30 can be connected to ATM 
controller 44. An output terminal of controller 44 is 
connected to first buffer circuit 46, which in turn is 
connected to a switch port ingress input terminal 48 of 

switch port 50. Switch port 50 has an ingress output 
terminal 52 which is connected to a suitable one of a 
plurality of switch core ingress input terminals 54 by a 
switch core ingress input interface 56. 
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Switch core 22 has a plurality of egress output 

terminals 64 which are paired with its ingress input 

terminals 54 and which are connected by switch core egress 

output interface 66 to exchange terminals 24 in accordance 

with the corresponding pairing. On their outgoing side, 

each exchange terminal 24 has egress input terminal 68, the 

egress input terminal 68 being connected to interface 66. 

Output terminals 70 on the egress side of switch ports 50 

are connected to second buffer circuit 72, which in turn is 

connected to line termination equipment 40 by link 74. Line 

termination 40 serves to interface link 74 with egress 

physical links 31 - 38. 

In each exchange terminal 24, ATM controller 44 is 

connected both to microprocessor 80 and to database memory 

82. Database memory is preferably a random access memory 

(RAM). Microprocessor 80 is employed, e.g., to construct a 

database which resides in database memory 82. The database 

is employed e.g., to augment a cell with connection data. 

In the illustrated embodiment, ATM controller 44 is a device 

marketed by PMC-Sierra, Inc. as part number PM7322 RCMP-800 

for performing ATM layer routing control, monitoring, and 

policing. Microprocessor 80 is also connected to buffering 

circuit 72. Microprocessor 80 writes the connection data, 

i.e., CDR records. 

In the illustrated embodiment, each exchange 

terminal 24 has a microprocessor 80. Switch 20 has one or 

more unillustrated central processors to which the plurality 

of microprocessors 80 of the various exchange terminals 24 

are connected. 

An output terminal of controller 44 is connected 

to first buffer circuit 46. First buffer circuit 46 is 

connected to store and access ATM cells in cell buffer 90. 

Similarly, second buffer circuit 72 on the outgoing side of 
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exchange terminal 24 is connected to store and access ATM 
cells in cell buffer 92. It is primarily the processing of 
cells on the egress side of switch 20, including operation 
of second buffer circuit 72, which is pertinent to the 
present invention. 

One example embodiment of second buffer circuit 72 
is shown in Fig. 2. Second buffer circuit 72 has a buffer 
circuit controller 200 and a plurality of handlers. Buffer 
circuit controller 200 provides timing information to the 
various handlers shown in Fig. 2 according to timing 
information received on an ASI interface. 

The handlers include ASIEH interface handler 202; 
input cell handler (ICH) 204; output cell handler (OCH) 206; 
ATM transmission convergence/ALM interface handler (AAIH) 
208; cell buffer handler (CBH) 210; data processing 
interface handler (DPIH) 212; and, control memory handler 
(CMH) 214. 

Two of the handlers in the example second buffer 
circuit 72 are memory handlers. Cell buffer handler (CBH) 
210 handles the physical buffering of cells. In particular, 
cell buffer handler (CBH) 210 contains a DRAM controller for 
accessing cell buffer 92. Control memory handler (CMH) 214 
handles the logical buffering of cells, which means that it 
stores the cell pointer reads and updates the connection 
data records (CDRs). Control memory handler (CMH) 214 also 
handles the free list pointers. Control memory handler (CMH) 
214 includes a DRAM controller. 

ASIEH interface handler 202 receives the cell from 
switch core 22. Input cell handler (ICH) 204 receives the 
cell from handler 202 and obtains the connection data record 
(CDR) from the memory managed by control memory handler 
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(CMH) 214. Input cell handler (ICH) 204 further performs 
packet and cell discard and, if the cell is not discarded, 
asks control memory handler (CMH) 214 for a free cell buffer 
and to store the queue pointer(s). Input cell handler (ICH) 
204 also requests the cell buffer handler (CBH) 210 to store 
the cell in cell buffer 92. 

Output cell handler (OCH) 206 includes a scheduler 
which selects the cell to be transmitted to the line 
termination circuit. Output cell handler (OCH) 206 performs 
address translation from the internal channel number to the 
outgoing VP/VC value (VPI/VCI from the CDR record). For 
charging purposes all outgoing cells are counted per VP/VC. 
Output cell handler (OCH) 206 supports EFCI marking of 
outgoing cells. Output cell handler (OCH) 206 performs the 
steps of Fig. 6 in conjunction with ATM transmission 
convergence/ALM interface handler (AAIH) 208, cell buffer 
handler (CBH) 210, and control memory handler (CMH) 214. 

Fig. 3 shows cell buffer 92 as well as memory 
structure of buffer circuit 72. Buffer circuit 72 includes 
an internal RAM 100. Buffer circuit 72 also accesses a RAM 
102, also known as the Cntr RAM. Cell buffer 92 has 
locations for 128K cells, such locations being labeled as 
"cell 0", "cell l", ... "cell 128k-l" in Fig. 2. Cntr RAM 
102 includes a connection data record (CDR) data structure 
110 (shown in more detail in Fig. 4); a free list 112; and a 
queue area 114 wherein are stored queues for each of eight 
physical links ph0 to ph7. Each column in queue area 114 
corresponds to a physical link, for example the first column 
corresponding to physical link ph0 and the last column 
corresponding to physical link ph7. Each row of queue area 
114 corresponds to a delay priority. In particular, the 
first row is for CBR; the second row is for rtVBR; the third 
row is for nrtVBR; the fourth row is for ABR; the fifth row 
is for UBR. 
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foregoing notations are understood with 
the following: "CBRph0" means Constant Bit 
0 (link 0); "nVBRph0" means real-time Variable 
phy 0 (link 0); "nrtVBRph0" means non real-time 
Rate for phy 0 (link 0); "ABR" means Available 
phy 0 (link 0); "UBR" means Unspecified Bit 

Rate for phy 0 (link 0). In a simple implementation, the 
scheduler takes a cell from the queue with highest priority. 
CRB has the highest priority, followed by VBR, and so forth 
in the order discussed above. ABR and UBR, however, do not 
have any strict difference in priority and must take cells 
from both queues. 

Internal RAM 100 has two pointers utilized for 
accessing free list 112. The two pointers are a start free 
list pointer 120 and a stop free list pointer 122. In 
addition, internal RAM 100 has a set 124 of queue pointers 
which are illustrated in more detail in Fig. 13. 

Fig. 5 shows steps conducted by buffer circuit 72 
in obtaining a cell from switch core 22 and storing the cell 
in cell buffer 92. The cell is acquired through switch port 
50, and is particularly obtained from an output terminal 70 
on the egress side of switch port 50. Step 500 of Fig. 5 
shows acquisition of the cell from switch core 22. 

The format of a cell obtained from switch core 22 
is shown in Fig. 7. The cell obtained from switch core 22 
includes a cell payload and various other fields. The other 
fields having information as obtained from switch core 22 
include a routing information field RI (fourteen bits which 
were employed for routing purposes in switch core 22); an 
internal channel number (ICI) field (sixteen bits); a 
multicast identifier (MCI) field (one bit); and the VCI, PT, 
and CLP fields. The value of the MCI field indicates 
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whether the cell is a point-to-point cell or a point-to

multipoint cell. In the present example, if MCI= 0 the 

cell is a point-to-point cell; if MCI= 1 the cell is a 

point-to-multipoint cell. The value of the ICI field is an 

internal channel number and, as explained below, is used as 

an index. 

At step 502 buffer circuit 72 obtains a connection 

data record (CDR) for the cell acquired at step 500. The 

CDR is obtained from CDR data structure 102, seen generally 

in Fig. 3 and in more detail in Fig. 4. CDR data structure 

102 is effectively partitioned into three regions, 

particularly a first region 110A for point-to-point 

connection data records; a second region 110B for point-to

multipoint connection data records; and a third region llOC 

for point-to-multipoint pointer data records. Whether a 

cell is a point-to-point cell or a point-to-multipoint cell 

depends on the MCI, as explained above. If MCI= 0 the cell 

is a point-to-point cell; if MCI= 1 the cell is a point-to

multipoint cell. If the cell is a point-to-point cell, the 

CDR for the cell resides in point-to-point region 100A. If 

the cell is a point-to-multipoint cell, the CDR for the cell 

resides in point-to-point region l00C. The value of the 

field ICI of the cell is used to located the particular 

record in the region which is applicable to the cell 

acquired at step 500. 

The format of a CDR record for a point-to-point 

cell, i.e., a point-to-point connection data record, is 

shown in Fig. 10. The CDR record for a point-to-point cell 

has two twenty-four bit cell counters, particularly Cell 

Counter CLP 0 and Cell Counter CLP 1. These cell counters 

are read and written when sending a cell to an appropriate 

one of the physical links phy0 - phy7 (i.e., links 31 - 38 

in Fig. 1). In addition, the CDR record for a point-to

point cell has a twelve bit virtual path identifier (VPI) 

field and the following fields: PA, DA, EC, AC, PC, DP, POL, 
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CDT, and SCD/EMD/ET. The size and names of these fields are 
provided in TABLE 1. 

TABLE 1 

Field Field Name Field Size 
Abbreviation (bits) 

PA Packet 1 
Connection 

DA Discard 1 
Active 

EC EFCI-marking 1 
connection 

AC ABR 1 
connection 

PC Packet 1 
connection 

DP Delay 3 
priority 

POL Physical 4 
Output Link 

CDT Cell Discard 12 
Threshold 

SCD/EPD/E T Selective 12 
Cell 
Discard/Early 
Packet 
discard/EFCI 
Threshold 

When the connection is established, processor 80 writes the 
PA, DA, EC, AC, PC, DP, and POL fields into the point-to
point connection data record. These fields, as well as VPI, 
CDT, and SCD/EPD/E T (when the cell is received from switch 
core 22 (also written when the connection is established), 
are all read when receiving the cell from switch core 22. 
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The format of a CDR record for a point-to

multipoint cell, i.e., a point-to-multipoint pointer 

connection data record, is shown in Fig. 12. The point-to

multipoint pointer connection data record has some of the 

same type of fields as does the point-to-point connection 

data record, although the fields are in different locations 

within the record. In addition, the point-to-multipoint 

connection data record has eight "start pointer" fields, 

shown in Fig. 12 as "Start pointer PhyO" through "Start 

pointer Phy7", which correspond to each of the eight 

physical output links phyO through phy7. Further, the 

point-to-multipoint connection data record has an eight bit 

physical link pointer active field (PPA) The "start 

pointer" fields and PPA are written into the CDR when the 

cell is received from switch core 22. 

The format of point-to-multipoint connection data 

record is shown in Fig. 11. In addition to having the Cell 

Counter CLP O and Cell Counter CLP 1, the point-to

multipoint connection data record has the VPI and VCI 

fields, the significance of which is understood from the 

foregoing. Further the point-to-multipoint connection data 

record has a thirteen bit next leaf pointer (NLP) field and 

a one bit last leaf (LL) field. As will be understood 

subsequently, if the last leaf (LL) field does not indicate 

that the leaf is the last leaf, the next leaf pointer (NLP) 

field stores the address of a point-to-multipoint connection 

data record in region llOC. 

After obtaining the CDR record for the cell, at 

step 504 numerous threshold checks are performed. These 

threshold checks include evaluations and comparison to 

thresholds, such as buffer length evaluations, potentially 

leading to such operations as cell or packet discard and 

EFCI marking. These evaluations are not necessary for an 

understanding of the present invention, and accordingly are 

not discussed in detail herein. 
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With the cell having been obtained at step 500, 

and its CDR obtained at step 502, it is next necessary to 

store the cell in cell buffer 92. Determination of the 

address in cell buffer 92 in which to store the cell 

involves steps 506 and 508. At step 506, the value of start 

free list pointer 120 (see Fig. 3) is utilized to determine 

which pointer in free list 112 is next available to be 

utilized. For example, as shown in Fig. 14, start free list 

pointer 120 has a value which points to address 1, i.e., 

cell pointer 2, in free list 112. Cell pointer 2 of free 

list 112 in turn points to a specific address in cell buffer 

92, particularly shown as "cell buffer l" in Fig. 14. Thus, 

as indicated by step 508, the next available pointer in free 

list 112 is used to determine the storage location of the 

cell in cell buffer 92. The start free list pointer is then 

incremented. 

Free list 112 is maintained in such a fashion that 

when an address in cell buffer 92 becomes free, i.e., a cell 

is extracted therefrom, such free address is loaded into a 

location determined by stop free list pointer 122, and the 

stop free list pointer 122 then is incremented. 

Step 510 involves checking whether the value of 

MCI, obtained from the cell is one. If the value of MCI is 

not one, the cell is a point-to-point cell and step 512 is 

next executed. Otherwise, the cell is a point-to-multipoint 

cell and step 532 is next executed. 

Step 512 involves writing the cell to the storage 

location in cell buffer 92 which was determined at step 508 

(e.g., cell buffer 1 in the foregoing example). As written 

into cell buffer 92, the point-to-point cell has the 

structure shown in Fig. 8. In cell buffer 92 the cell has 

the standard ATM cell fields, and in addition the ICI and 

MCI fields which are obtained in the internal cell format 
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from switch core 22 (see Fig. 7). 

At step 514, the values in fields POL and DP, 

having been obtained from the CDR (see Fig. 10), are 

utilized to determine to which physical link 31 - 38 the 

cell will be outputted, and accordingly which of the 

corresponding queues in queue area 114 (see Fig. 3) will be 

utilized. 

As shown in Fig. 3 and Fig. 13, queue area 114 has 

many queues. In particular, queue area 114 has a plurality 

of queues for each of eight physical links ph0 to ph7. For 

example, for physical link ph0 there are queues 130C, 130r, 

130n, 130A, and 130R; for physical link phl there are queues 

131C, 13lr, 131n, 131A, and 131R; and so forth. For these 

queue reference numerals, the suffix "C" indicates that the 

queue is for CBR cells; the suffix "r" indicates that the 

queue is for rtVBR cells; the suffix "n" indicates that the 

queue is for nrtVBR cells; the suffix "A" indicates that the 

queue i~ for ABR cells; and, the suffix "U" indicates that 

the queue is for UBR cells. 

Thus, step 516 involves determining which of the 

queues in queue area 114 is to be associated with the cell 

stored in cell buffer 92 at step 512. At step 516, a 

pointer is obtained from the set 124 of queue pointers to 

the next available location in such queue. The set 124 of 

queue pointers is shown in detail in Fig. 13J wherein it is 

seen that each queue in queue area 114 has both a start cell 

queue pointer and a stop cell queue pointer. At step 516, 

the stop cell queue pointer in set 124 for the appropriate 

queue (as determined at step 514) is incremented, and such 

incremented value utilized to point to the next available 

location in the queue. Then, at step 518, the address of 

the cell written at step 512 is written into the location 

determined at step 516. For example, if it were determined 

at step 516 that the cell is a CBR cell and to be associated 
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with physical link phy0 (and thus queue 130C), the stop cell 

queue pointer for queue 130C in set 124 would be incremented 

and utilized to discern the next location in queue 130C to 

which the address in buffer 92 of the cell should be 

written. 

If, at step 510, the value of MCI is determined to 

be one, the cell is a point-to-multipoint cell and step 532 

is next executed. Step 532 involves writing the cell to the 

storage location in cell buffer 92 which was determined at 

step 508. As written into cell buffer 92, the point-to

multipoint cell has the structure shown in Fig. 9. In cell 

buffer 92 the point-to-multipoint cell includes the standard 

ATM cell fields, and in addition the ICI, PAA (Phy Pointer 

Active) [obtained from point-to-multipoint pointer 

connection data record], and next leaf pointer phy0 - phy7 

fields which are obtained from the corresponding fields 

Start pointer Phy0 - Start pointer Phy7 of point-to

multipoint pointer connection data record (see Fig. 12 and 

step 502) . 

At step 534, the values in fields PPA and DP, 

having been obtained from the CDR (see Fig. 12), are 

utilized to determine to which physical link(s) 31 - 38 the 

cell will be outputted, and accordingly which of the queues 

in queue area 114 (see Fig 3) will be utilized. In this 

regard, PPA has a bit corresponding to each of phy0 - phy7, 

which bit is set active (i.e., equal to one) if a copy of 

the cell is to be sent out over the respective physical link 

31 - 38. 

At step 536, pointers are obtained from the set 

124 of queue pointers (Fig. 13) to the next available 

location each of the queues corresponding to physical links 

to which the cell will be outputted. At step 536, the stop 

cell queue pointer in set 124 for each appropriate queue (as 

determined at step 534) is incremented, and such incremented 
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value utilized to point to the next available location in 

the queue for the corresponding physical link. Then, at 

step 538, for each queue corresponding to a physical link to 

which the cell is to be translated, the address of the cell 

written at step 532 is written into the location determined 

at step 536. 

Fig. 6 shows steps involved in reading out a cell 

from cell buffer 92 to a particular physical link. The 

queues in set 114 (see Fig. 3) each have pointers stored 

therein which point to cells in cell buffer 92. Preparatory 

to Fig. 6, a selector determines which of the physical links 

phyO - phy7 (i.e., links 31 - 38) is next to receive a cell. 

As indicated previously, one of the queues in set 114 

corresponds to the selected physical link, and thus is the 

selected queue. For such selected queue, at step 600 the 

start cell queue pointer in set 124 (see Fig. 3 and Fig. 13) 

is utilized to obtain an oldest pointer from the 

corresponding queue in queue set 114. The pointer obtained 

from the queue in set 114 points to a cell in cell buffer 

92. Thus, at step 600, the pointer obtained from the queue 

in set 114 is employed to fetch the oldest cell for the 

selected physical link. 

At step 602, the obtains the connection data 
record (CDR) for the cell fetched at step 600. For a point
to-point cell, the CDR is obtained from area llOA of 
connection data record structure 110 (see Fig. 4) using the 
MCI and ICI fields of the cell header (see Fig. 8). As 
indicated previously, the MCI field indicates that the cell 
is point-to-point and thus that area 110A is to be accessed, 
and the ICI field serves as an index for obtaining the 
correct record in CDR area llOA. If the MCI field 
indicates that the cell is a point-to-multipoint cell, the 
value of the next leaf pointer for the selected physical 
output link (e.g., phyO through phy7, see Fig. 9}} is 
utilized to locate the CDR for the next leaf of the selected 
physical link. 
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In accordance with whether the switch type is VPI 
or VCI, either step 606 or step 608 is performed. For a VPI 
switch type, the VPI field is updated for both point-to
point and point-to-multipoint cells. For a VCI switch type, 
the VPI field is updated for a point-to-point cell and both 
VPI and VCI are updated for a point-to-multipoint cell. 

Step 610 involves updating the cell counter in the 
CDR for the CLP (cell loss priority) value given in the cell 
header. The CDR record and cell counter CLPs for a point
to-point cell are shown in Fig. 10; the CDR record and cell 
counter CLPs for a point-to-multipoint cell are shown in 
Fig. 11. 

At step 612 the value of the MCI field is again 
consulted to determine whether the cell is a point-to-point 
cell or a point-to-multipoint cell. For a point-to-point 
cell, steps 614, 616, and 618 are performed. For a point
to-multipoint cell, other steps shown in Fig. 6, culminating 
in step 618, are performed. 

For a point-to-point cell, the address is first 
read and then the start cell queue pointer for the selected 
queue is incremented at step 614 (see Fig. 13). This 
incrementation serves to remove the pointer from the queue 
for the selected physical link. Then, at step 616, the 
address in cell buffer 92 for the cell-to-be-outputted is 
added to free list 112 (see Fig. 3). Step 616 is 
implemented by incrementing the stop free list pointer 122 
(see Fig. 3) and storing the pointer to the address in cell 
buffer 92 for the cell-to-be-outputted at the location in 
the free list pointed to by the stop free list pointer 122. 
Lastly, the cell is outputted at step 618 by writing the 

cell to the selected physical link, e.g., one of links 31 -
38 (see Fig. 1) . 

For a point-to-multipoint cell, at step 620 a 

determination is made whether the leaf encountered is the 
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last leaf. Specifically, step 620 involves checking the 
last leaf flag LL in the CDR record obtained at step 602. 
If the last leaf flag is set, steps 622, 624, 626, and 
possibly step 628 are executed prior to actually writing the 
cell to the selected physical link at step 618. 

For a last leaf, at step 622 the leaf is marked as 
inactive in the PPA field. As explained earlier, the PPA 
field has a bit for each possible physical output link. 
When the last leaf has been processed for the selected 
physical output link, the bit for that selected link in the 
PPA field is changed from active to inactive (e.g., from a 
one to a zero). Then, at step 624, the pointer for the 
selected queue is removed from the queue by incrementing the 
start cell queue pointer for that queue (see Fig. 13). 

In step 626, the PPA field is checked to determine 
whether all physical links have been marked as inactive, 
e.g., whether the PPA field has been changed to all zeros. 
If all physical links have been marked as inactive, at step 
628 the cell buffer address is added to free list 112 (in 
like manner as described with respect to step 616) prior to 
executing step 618. Step 618 involves writing the cell to 
the selected physical link. 

If the leaf currently processed does not have the 
last leaf flag LL set in its CDR, step 630 is executed prior 
to writing the cell to the selected physical link. At step 
630, the value of the next leaf pointer field from the CDR 
(see Fig. 11) is stored in the field of the next leaf 
pointer for the selected physical link (e.g., Phy0 through 
Phy7) in the cell header (see Fig. 9). By virtue of step 
630, the next time the same physical link is selected, the 
next leaf pointer in the cell header for the selected link 
will enable the fetching at step 602 for the proper CDR 
record for the next outgoing leaf on the selected link. 

Fig. 16A - Fig. 16E and Fig. 17 are employed to 
illustrate exemplary handling of point-to-multipoint cells 
in accordance with the present invention. Fig. 16A shows 
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the arrival of a cell containing ICI=1024 and an MCI=l 
(indicative of point-to-multipoint) at buffer circuit 72 
from switch core 22. In accordance with step 502, the 
values of MCI and ICI are utilized to obtain the connection 
data record (CDR) from area ll0C of the connection data 
record structure 110 {see Fig. 4). The PPA and start 
pointers of the CDR record (shown in Fig. 12) are copied 
into the cell buffer along with the rest of the cell {Fig. 
9). Fig. 16B shows the cell as being stored in cell buffer 
at an address 1692 in accordance with step 532. The 
particular determination of the address 1692 is the cell 
buffer is in accordance with steps 506 and 508 of Fig. 5. 

In this example, the PPA field of the CDR 
indicates that only two physical links, particularly phy0 
and phy3, are active. The next leaf pointer for Phy0 is the 
address A; the next leaf pointer for Phy3 is the address B. 

As mentioned, these addresses are loaded into the 
corresponding next leaf pointers in address 1692 of the cell 
buffer {see also Fig. 9 for the format of the cell buffer) 

The queues for phy0 and phy3 are updated with a 
pointer to the address 1692 in the cell buffer. The process 
of updating the queues with pointers is understood from 
steps 534, 536, and 538 of Fig. 5. 

As the example continues, eventually the cell 
obtained in Fig. 16A and stored at address 1692 in cell 
buffer 92 becomes the oldest cell awaiting output on link 
phy0 and phy3. At this point, the example continues with 
the selector of buffer circuit 72 selecting the first 
physical link, i.e. phy0, and thereby invoking execution of 
the steps of Fig. 6 for a first time in this example. In 
accordance with step 602, the cell is read from address 1692 
in cell buffer 92. Then, in accordance with step 602, the 
CDR record for the first leaf for link phy0, illustrated in 
Fig. 16C, is fetched from address A from the CDR area ll0B. 
It will be recalled in connection with Fig. 16B that the 

address A was obtained from the next leaf pointer for phy0 
in the cell header. The CDR-obtained at step 602 for this 
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first leaf of physical link phyo has a VPI of 18 and a VCI 
of 269, which values are written into the outgoing cell as 
shown in Fig. 16C and in accordance with steps 606 and 608. 

At step 620 it is determined from the last leaf 
flag LL of CDR record shown in Fig. 16C that the first leaf 
for physical link phyO is the last leaf for physical link 
phyO. Therefore, in accordance with step 620 of Fig. 6, the 
first physical link phyO is marked in the cell header at 
address 1692 as inactive (e.g., in Fig. 16C, PPA now has 
only the value three for phy3 in contrast to its former 
values of zero and three for phyO and phy3, respectively). 
In accordance with step 624, the pointer to address 1692 is 
removed from the queue for phyO prior to the cell being sent 
out on phyO. 

When the selector/scheduler of buffer circuit 72 
selects phy3 as the next physical link, the example 
continues with a second pass of the steps of Fig. 6. Upon 
obtaining the cell from address 1692, the next leaf pointer 
for physical link phy3 is utilized at step 602 to locate the 
CDR record shown in Fig. 16D. The CDR obtained at step 602 
for the first leaf of phy3 has a VPI have of 28 and a VCI 
value of 369, which values are stored in the outgoing cell 
in accordance with steps 606 and 608 and as shown in Fig. 
16D. The check of the last leaf flag LL at step 620 shows 
the LL flag to have a zero content, meaning that physical 
link phy3 has other leaves corresponding to this cell. Such 
being the case, step 630 is executed for storing the next 
leaf pointer of the CDR into the cell header in address 
1692. In particular, Fig. 16D shows that the next leaf 
pointer of the CDR has the address C, and the storage of 
address C into the next leaf pointer for phy3 in the cell 
header. At this point, the cell is written to physical link 
phy3 as the first leaf for physical link phy3. 

When the selector/scheduler again selects physical 
link phy3, the next leaf pointer for physical link phy3 is 
read from the cell at address C in cell buffer 92. In link 
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ph3, the next leaf pointer for physical link phy3 is read 
from the cell at address C in cell buffer 92. In 
particular, as shown in Fig. 16D, the next leaf pointer has 
the address C. The particular CDR fetched from address C is 
shown in Fig. 16E as including the VPI value 38 and the VCI 
value 379. In accordance with step 606 and 608, these new 
VPI and VCI values are written into the outgoing cell (see 
Fig. 16E). The check at step 620 indicates that the CDR at 
address Chas its last leaf flag set (i.e., equal to one). 
Accordingly, as step 622 the PPA value is adjusted to mark 
phy3 as inactive and (as step 624) the pointer to address 
1692 is removed from the queue for physical link phy3 (see 
Fig. 16E). Moreover, since all physical links are now 
marked. inactive in the PPA for this cell, address 1692 of 
cell buffer 92 is placed in the free list 112 in accordance 
with step 628. Then, the second and last leaf of this cell 
for physical link phy3 is written to physical link phy3 
(step 618). 

The present invention thus saves memory space, 
since only a pointer and flag need to be added when copying 
a point-to-multipoint cell (as opposed to copying the entire 
cell). Moreover, the number of logical leaves will not be 
limited by the memory access time. Further, with the same 
memory access time, there can be more physical leaves than 
if the whole cell would be copied. There is no need to 
chose between point-to-point and point-to-multipoint queues 
to keep a right proportion. Still further, point-to
multipoint cells can be handled for all and same priority 
classes (there being no limit of priority classes for point
to-multipoint cells as compared to point-to-point cells). 

While the invention has been particularly shown 
and described with reference to the preferred embodiments 
thereof, it will be understood by those skilled in the art 
that various alterations in form and detail may be made 
therein without departing from the spirit and scope of the 
invention. For example, it should readily be understood 
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that the term switch ports can include such devices as trunk 

adapters. 
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The embodiments of the invention in which an 

exclusive property or privilege is claimed are defined as 

follows: 

1. An Asynchronous Transfer Mode (ATM) switching device 

through which ATM cells are routed to one or more of a 

plurality of physical output links, the switching device 
comprising: 

a plurality of pointer queues respectively 

corresponding to the plurality of physical output links; 

a cell memory wherein ATM cells destined are 

stored, the cell memory having stored therein ATM cells 

destined for output on differing ones of the physical output 

links; 

wherein pointers are stored in a selected pointer 
queue corresponding to a selected physical output queue, the 
pointer serving to locate in the cell memory an output

destined ATM cell for the selected physical output queue. 

2. The apparatus of claim 1, further comprising: 

a connection data record memory wherein is stored: 

a first connection data record for each cell, 
the first connection data record having stored therein a 
next leaf pointer for each of the physical output links 

which are active for the cell as well as an indicator of 
which physical output links are active for the cell; and 

a second connection data record which, for an 

active one of the physical output links, is pointed to by 
the next leaf pointer of the first connection data record 
for the respective physical output link, the second 

connection data record having stored therein a last leaf 
flag which indicates whether there is a further connection 
data record for the respective physical output link, the 
second connection data record further having a further next 
leaf pointer stored therein in the case that the last leaf 
flag of the second connection data record indicates there is 
a further connection data record, the further next leaf 
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pointer pointing to the further connection data record. 

3. The apparatus of claim 2, wherein the second connection 

data record has at least one of a virtual path identifier 

(VPI) and a virtual circuit identifier (VCI) stored therein 

for inclusion in the output-destined ATM cell. 

4. A method of handling Asynchronous Transfer Mode (ATM) in 

an ATM switching device through which ATM cells are routed 

to one or more of a plurality of physical output links, the 

method comprising: 

storing ATM cells destined for output to one or 

more of the plurality of physical output links in a common 

cell buffer; 

for each of the physical output links to which a 

specific cell is to be outputted, storing a pointer in a 

queue corresponding to the physical output links to which 

the specific cell is to be outputted, the pointer specifying 

a location of the specific cell in the common cell buffer; 

selecting a first physical output link included in 

the plurality of links as a selected physical output link to 

which the specific cell is to be outputted; 

for the first physical output link, obtaining the 

pointer from the queue corresponding to the first physical 

output link and using the pointer to obtain the ATM cell 

from the common cell buffer. 

5. The method of claim 4, further comprising: 

obtaining a first connection data record for 

the specific cell, the first connection data record having 

stored therein a next leaf pointer for each of the physical 

output links which are active for the specific cell as well 

as an indicator of which physical output links are active 

for the specific cell; and 

obtaining a second connection data record 
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which, for an active one of the physical output links, is 
pointed to by the next leaf pointer of the first connection 
data record for the respective physical output link, the 
second connection data record having stored therein a last 
leaf flag which indicates whether there is a further 
connection data record for the respective physical output 
link, the second connection data record further having a 
further next leaf pointer stored therein in the case that 
the last leaf flag of the second connection data record 
indicates there is a further connection data record, the 
further next leaf pointer pointing to the further connection 
data record. 

6. The method of claim 5, further comprising obtaining from 
the second connection data record at least one of a virtual 
path identifier (VPI) and a virtual circuit identifier (VCI) 
stored therein for inclusion in the output-destined ATM 
cell. 
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Attorney Docket No. 34253/US/2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re the Ap lication of: 

Applicant 

Appln. No. 

Filed 

Title 

Han-Gyoo Kim 

09/974,082 Confirmation No: 6653 

October 9, 2001 Group Art Unit: 2155 

DISK SYSTEM ADAPTED Examiner: Korobov, Vitali A. 
TO BE DIRECTLY ATTACHED 
TO NElWORK 

AMENDMENT AND RESPONSE TO FINAL OFFICE ACTION 

MAIL STOP AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In response to the final Office action dated April 10, 2007, please consider the 

following remarks and amend the above-identified application as follows: 

Amendments to the Claims begin on page 2 of this paper. 

Remarks/Arguments begin on page 6 of this paper. 

4841-5110-5025\l 
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Amendments to the Claims 

1-33. (Cancelled) 

34. (Currently Amended) A network-attached disk (NAD) device adapted to be 

connected through a network to a host having a system bus, wherein the host has a virtual 

host bus adapter that recognizes the device as if it is a local device connected directly to the 

system bus of the host, the NAD device comprising: 

a network adapter for receiving a disk access command in data link frames through 

the network; 

a disk controller, connected to the [[LAN]] network adapter, for executing the disk 

access command; 

a disk for storing data; and 

a controller, connected to the network adapter and the disk controller, for controlling 

the operation of the NAD device; 

wherein access to the disk is operatively controlled by the disk controller; [[and]] 

no disk access command is required to be routed through a server associated with 

the NAD: and automatic discovery of the NAD device occurs when it is connected to the 

network. 

35. (Original) The NAD device of claim 34, wherein the network runs Ethernet. 

36. (Original) The NAD device of claim 34, wherein said disk is formatted as a local disk. 

37. (Original) The NAD device of claim 34, wherein said disk is partitioned as a local 

disk. 

38. (Original) The NAD device of claim 34, wherein the network adapter has a physical 

network interface for receiving data from a host and a media access control (MAC) 

controller. 

39. (Original) The NAD device of claim 34, wherein the controller has a state machine 

for controlling the operation of the NAD device. 

40. (Original) The NAD device of claim 34, wherein the controller has a filter for 

controlling access to the disk. 

2 
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41. (Original) The NAD device of claim 34, wherein the disk is partitioned into a plurality 

of disk partitions. 

42. (Original) The NAD device of claim 41, wherein each disk partition is controlled by a 

separate driver. 

43-49. (Cancelled) 

50. (Currently Amended) A network-attached storage device adapted to be connected 

through a network to 2 host having a system bus, wherein the host has a virtual host bus 

adapter that recognizes the device as if it is a local device connected directly to the system 

bus of the host, the network-attached storage device comprising: 

a storage device; 

a network adapter for receiving a storage command through the network without 

requiring routing of any storage command through a server associated with the storage 

device; [[and]] 

a storage controller for executing the storage command; and 

wherein the virtual host bus adaptor comprises: 

a bus driver configured to implement the virtual host bus adaptor through 

which 1/0 operations to the network-attached storage device are sent: 

a port driver configured to redirect 1/0 requests to the network-attached 

storage device through the network; and 

wherein the virtual host bus adaptor enumerates the network-attached 

storage device to the host when the network-attached storage device is connected to the 

network. 

51. (Original) The network-attached storage device of claim 50, further comprising a 

state machine controlling the operation of the storage device. 

52. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a disk. 

53. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a tape device. 

54. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a CD drive. 

3 
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55. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a memory device. 

56-111. (Cancelled) 

112. (Currently Amended) A network attached disk device, comprising: 

a first disk device; 

a network attached disk device controller operative to receive across a network an 

input/output command for the first disk device without routing of any input/output command 

through a server associated with the network attached disk device; 

a disk controller operative to control the operation of the disk device in response to 

the input/output command; 

a network adapter operative to receive the input/output command from the network 

attached disk device controller; wherein 

the network attached disk device is operative to be recognized as a local device by a 

remote host: and the network is selected from the group consisting of a Local Area Network. 

a Wide Area Network, an Ethernet. and an Internet. 

113. (Previously Presented) The network attached disk device of claim 112, further 

operative to be recognized by the host as a local device attached to a system bus of the 

remote host. 

114. {Previously Presented) The network attached disk device of claim 112, further 

comprising a second disk device. 

115. (Previously Presented) The network attached disk device of claim 114, wherein the 

first and second disk devices are both operative to be recognized as unique local devices by 

the remote host. 

116. (Previously Presented) The network attached disk device of claim 112, wherein the 

input/output command comprises a local bus input/outputcommand. 

117. (Previously Presented) The network attached disk device of claim 116, wherein the 

input/output command further comprising a protocol stack for network communication. 

4 
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118. (Previously Presented) The network attached disk device of claim 116, wherein a 

protocol stack comprises a TCP/IP connection. 

119. (Previously Presented) The network attached disk device of claim 112, wherein the 

disk controller comprises: 

a channel controller; 

at least one disk channel operatively connected to the channel controller; 

a buffer manager operatively connected to the channel controller; and 

a bus interface operatively connected to the buffer manager and the network 

attached disk device controller. 

120. (Previously Presented) The network attached disk device of claim 112, wherein the 

network attached disk device controller comprises: 

a main controller operative to generally control the operation of the network attached 

disk device; 

a buffer management module operative to cache data associated with the first disk 

device; 

a disk controller driver for interfacing with the disk controller; and 

a network adapter driver for interfacing with the network adapter. 

121. (Previously Presented) The network attached disk device of claim 120, wherein the 

network attached disk device is further operative to provide back-up functionality to the 

remote host. 

122. (Previously Presented) The network attached disk of claim 120, wherein the network 

attached disk device is further operative to control access rights to the first disk. 

123. (Previously Presented) The network attached disk of claim 112, wherein the first disk 

device comprises a compact disk. 

124. (Previously Presented) The network attached disk of claim 112, wherein the first disk 

device comprises a digital versatile disk. 

5 
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REMARKS/ARGUMENTS 

This Amendment and Response responds to the final Office action dated April 10, 

2007. Claims 34, 50 and 112 are amended and claims 1-33, 43-49 and 56-111 were 

previously canceled. Accordingly, after entry of this Amendment and Response, claims 34-

42, 50-55 and 112-124 remain pending. 

I. Reiection of Claims 34-35. 50 and 112-117 Under35 U.S.C. § 103 

The Examiner rejects claims 34-35, 50 and 112-117 under 35 U.S.C. § 103(a) as 

being unpatentable over U.S. Patent No. 5,566,331 to Irwin, Jr. et al., (hereinafter "Irwin") in 

view of U.S. Patent No. 6,421,753 to Hoese et al. (hereinafter "Hoese"). For at least the 

following reasons, the Applicant respectfully disagrees with the Examiner's rejections. 

Initially, the Applicant addresses the rejection of independent claims 34, 50 and 112. 

The Applicant notes that independent claim 34, as amended, requires that "automatic 

discovery of [a] NAD device occurs when it is connected to the network." Support for this 

amendment may be found at least at paragraph 46 of the specification. The Applicant 

respectfully submits that neither Irwin nor Hoese teaches or suggests such a limitation. 

Instead, Irwin discloses a mass storage system to archive, store, retrieve and 

manage data files that comprise a typical file system as a single uninterpreted bitfile. See 

Irwin, Abstract. Further, Irwin discloses that a data storage device is associated with the file 

system when the device is mounted and that the mount occurs once because the operating 

system remembers where the file system is mounted. See Irwin, column 6, lines 3-8. 

Accordingly, Irwin requires a static configuration of storage devices. Hoese discloses a 

storage router that interconnects workstations and storage devices without the use of a 

network server. See Hoese, column 3, lines 30-40. Further, the storage router must be 

configured to make the storage devices available on the network. See Hoese, column 5, 

lines 48-52. Accordingly, Hoese cannot automatically discover a storage device. 

For at least the foregoing reasons, the Applicant respectfully submits that neither 

Irwin nor Hoese teach or suggest the automatic discovery of the NAD device occurs when it 

is connected to the network as required by independent claim 34. Accordingly, the Applicant 

submits that independent claim 34 is patentable over Irwin in view of Hoese. 

The Applicant now turns to independent claim 50. This claim, as amended, requires 

"a virtual host bus adaptor comprising: a bus driver configured to implement the virtual host 

bus adaptor through which 1/0 operations to the network-attached storage device are sent; a 

port driver configured to redirect 1/0 requests to the network-attached storage device 

through the network; and wherein the virtual host bus adaptor enumerates the network

attached storage device to the host when the network-attached storage device is connected 

to the network." Support for this amendment may be found at least at paragraph 110 of the 
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specification. The Applicant respectfully submits that neither Irwin nor Hoese discloses 

wherein the virtual host bus adaptor enumerates the network attached storage device to the 

host when the network-attached storage device is connected to the network as required by 

independent claim 50. 

Instead, Irwin discloses that the data storage device is associated with the file system 

when the device is mounted and that the mount occurs once because the operating system 

remembers where the file system is mounted. See Irwin, column 6, lines 3-8. Likewise, 

Hoese discloses a storage router that must be configured to make the storage devices 

available on the network. See Hoese, column 5, lines 48-52. The Applicant respectfully 

submits that Irwin in view of Hoese does not teach a virtual host bus adaptor that 

enumerates the network attached storage device to the host when the network-attached 

storage device is connected to the network as required by independent claim 50. 

Further, the NAD device driver is a virtual host bus adaptor rather than a 

conventional bus driver built on top of a device physically connected to the 1/0 bus. Neither 

Irwin nor Hoese disclose a virtual host bus adaptor as required by independent claim 50. 

For at least the foregoing reasons, the Applicant respectfully submits that 

independent claim 50, as amended, is patentable over Irwin in view of Hoese. 

The Applicant now turns to independent claim 112. This claim, as amended, requires 

that "the network is selected from the group consisting of a Local Area Network, a Wide Area 

Network, an Ethernet, and an Internet." The Applicant respectfully submits neither cited 

reference teaches or suggests the claimed NAD device used on a LAN, WAN, Ethernet or 

Internet. Instead, Irwin discloses the use of a special purpose communications path called a 

"channel" and having very high data transfer rates. Irwin requires this channel to operate; 

the channel is an integral part of its network. See Irwin, column 12, lines 17-35. 

Accordingly, Irwin cannot operate solely on a LAN, WAN, Ethernet or Internet. Instead, it 

needs an extremely specialized data channel to function. 

Likewise, Hoese discloses the use of a fiber channel network having a protocol layer 

encapsulating SCSI protocols to allow workstations connected to the fiber channel network 

to communicate with storage devices through native, low level block protocols. See Hoese, 

Figure 3 and column 3, line 64 to column 4, line 6. As with Irwin, Hoese requires this 

specialized fiber channel network to operate in the manner disclosed. Accordingly, Hoese 

Likewise cannot operate across a network such as a LAN, WAN, Ethernet or Internet alone. 

For at least the foregoing reasons, the Applicant respectfully submits that neither 

Irwin nor Hoese teach or suggest that the network is a Local Area Network, a Wide Area 

Network, an Ethernet, and an Internet as required by independent claim 112. Accordingly, 

the Applicant submits that independent claim 112 is patentable over Irwin in view of Hoese. 
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For at least the reasons set forth above, the Applicant respectfully submits that the 

independent claims 34, 50 and 112 are patentable over Irwin in view of Hoese and 

respectfully requests such indication from the Examiner. 

Rejected claims 35 and 113-117 all depend, either directly or indirectly, from one of 

independent claims 34 and 112. Accordingly, these dependent claims are themselves 

patentable over Irwin in view of Hoese for at least the reasons set forth above for the 

independent claims. This statement is made without reference to, or waiving, the 

independent bases of patentability within each dependent claim. 

II. Reiection of Claims 36-42, 51-52, 55. 118-120and 122 Under 35. U.S.C. §103 

The Examiner rejects claims 36-42, 51-52, 55, 118-120 and 122 under 35 U.S.C. § 

103(a) as being unpatentable over Irwin in view of Hoese in further view of U.S. Patent No. 

6,807,581 to Starr et al. (hereinafter "Starr''). 

Each of the rejected claims 36-42, 51-52, 55, 118-120 and 122 depend, either 

directly or indirectly, from one of independent claims 34, 50 and 112. For at least the 

reasons set forth above, these independent claims are patentable over Irwin in view of 

Hoese. Accordingly, dependent claims 36-42, 51-52, 55, 118-120 and 122 are patentable 

for at least the reasons set forth for the independent claims above. This statement is made 

without reference to, or waiving, the independent bases of patentability within each 

dependent claim. The Applicant, therefore, respectfully requests the Examiner allow the 

dependent claims over Irwin in view of Hoese. 

Ill. Reiection of Claims 53-54, 121, 123 and 124 Under35 U.S.C. § 103 

The Examiner rejects claims 53-54, 121, 123 and 124 under 35 U.S.C. § 103(a) as 

being unpatentable over Irwin in view of Hoese in view of Starr in view of U.S. Patent No. 

6,389,432 to Pothapragada et al. (hereinafter "Pothapragada"). 

Each of the rejected claims 53-54, 121, 123 and 124 depend, either directly or 

indirectly, from one of independent claims 50 and 112. For at least the reasons set forth 

above, these independent claims are patentable over Irwin in view of Hoese in further view 

of Starr. Accordingly, dependent claims 53-54, 121, 123 and 124 are patentable over the 

cited references for at least the reasons set forth for the independent claims above. This 

statement is made without reference to, or waiving, the independent bases of patentability 

within each dependent claim. The Applicant, therefore, respectfully requests the Examiner 

allow the dependent claims over Irwin in view of Hoese. 
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II. Conclusion 

The Applicant thanks the Examiner for his thorough review of the application. The 

Applicant respectfully submits the present application, as amended, is in condition for 

allowance and respectfully requests the issuance of a Notice of Allowability as soon as 

practicable. 

This Amendment is submitted contemporaneously .with a Request for Continued 

Examination and a petition for a three-month extension of time in accordance with 37 C.F.R. 

§ 1.136(a). Accordingly, please charge Deposit Account No. 04-1415 in the amount of 

$930.00 ($405.00 for Request for Continued Examination fee and $525.00 for three-month 

extension of time fee). The Applicant believes no further fees or petitions are required. 

However, if any such petitions or fees are necessary, please consider this a request therefor 

and authorization to charge Deposit Account No. 04-1415 accordingly. 

If the Examiner should require any additional information or amendment, please 

contact the undersigned attorney. 

Dated: October 10, 2007 

Respectfully submitted, 

/~J--~ 
Robert D. Hoge, Registration No. 55,273 
Attorney for Applicant 
USPTO Customer No. 20686 

DORSEY & WHITNEY LLP 
370 Seventeenth Street, Suite 4700 
Denver, Colorado 80202-5647 
Tel: 303-629-3400 
Fax: 303-629-3450 
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L29 2242 Network and juke$1box US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 491 

EAST Search History 

L30 3 Network and juke$1box and US-PGPUB; AND ON 2008/01/07 09:03 
369/24.01.ccls. USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L31 5287 virtual near4 disk US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L32 2851 (virtual near4 storage) same US-PGPUB; AND ON 2008/01/07 09:03 
network USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L33 1434 "virtual disk" and network US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L34 498 "virtual disk" same network US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L35 455 (virtual near4 storage) same US-PG PUB; AND ON 2008/01/07 09:03 
network same local USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L36 518 (virtual near4 storage) same US-PG PUB; AND ON 2008/01/07 09:03 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L37 127 (virtual near4 storage) near6 US-PG PUB; AND ON 2008/01/07 09:03 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 492 

EAST Search History 

L38 42 "virtual local storage" US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L39 2 "6421753" .pn. US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L40 2 "5941972" .pn. US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L41 1 "20040010654".pn. US-PGPUB; AND ON 2008/01/07 09:03 
USPAT 

L42 262 network and storage and (housing USPAT AND ON 2008/01/07 09:03 
adj (chamber or storage)) 

L43 164 network and storage and (housing USPAT AND ON 2008/01/07 09:03 
adj (chamber or storage)) disk 

L44 3 network and storage and (housing USPAT AND ON 2008/01/07 09:03 
adj (chamber or storage)) (disk adj 
controller) 

L45 24903 ((remote near3 storage) or US-PG PUB; AND ON 2008/01/07 09:03 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L46 118 L45 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:03 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L47 393 (network with attached with USPAT AND ON 2008/01/07 09:03 
storage) not channel (local$ with . 
(disk or: stor$)) 

L48 16 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) not channel (local$ with 
(disk or stor$)) (disk with 
controller) (network with (adapter)) 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 493 

EAST Search History 

L49 7 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

, 

L50 29 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

L51 1 "6389432" .pn. USPAT AND ON 2008/01/07 09:03 

L52 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:03 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L53 118 L52 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:03 
(directly near6 attach$2) USPAT; 

USOCR;· 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L54 1 "6216202".pn. USPAT AND ON 2008/01/07 09:03 

L55 3 ("6366988" or "6356915" or USPAT AND ON 2008/01/07 09:03 
"6363400").pn. 

L56 21 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

L57 8 L50 not L56 USPAT AND ON 2008/01/07 09:03 

L58 3 ("20030028614" or "6167490" or USPAT AND ON 2008/01/07 09:03 
"5838916" or "6128690").pn. 

L59 4 ("20030028614" or "6167490" or US-PGPUB; AND ON 2008/01/07 09:03 
"5838916" or "6128690").pn .. USPAT 

L60 41 "Network Attached Storage" "as USPAT AND ON 2008/01/07 09:03 
local" 

L61 1070 "Network Attached Storage" ( cd or USPAT AND ON 2008/01/07 09:03 
dvd or memory) 

L62 535 "Network Attached Storage" ( cd or USPAT AND ON 2008/01/07 09:03 
dvd) 

•···· 
L63 180 "Network Attached Storage" ( dvd) USPAT AND ON 2008/01/07 09:03 

L64 1 "Network Attached Storage" (virtual USPAT AND ON 2008/01/07 09:03 
with host with bus with adapter) 

L65 6840 ("709/250,236,246" or 711/111 or USPAT AND ON 2008/01/07 09:03 
710/5 or 707/204,205).ccls. 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 494 

EAST Search History 

L66 1 "20050193189" .pn. US-PG PUB; AND ON 2008/01/07 09:03 
USPAT 

L67 14 (Internet with storage) (x$disk or USPAT AND ON 2008/01/07 09:03 
x$drive) 

L68 989 ( channel with attach$4 with USPAT AND ON 2008/01/07 09:03 
storage) 

L69 54 ( channel with attach$4 with USPAT AND ON 2008/01/07 09:03 
storage) DAS 

L70 49 (remote adj storage) (channel with USPAT AND ON 2008/01/07 09:03 
attach$4 with storage) 

L71 1 (remote adj storage) (channel with USPAT AND ON 2008/01/07 09:03 
attach$4 with storage) irwin.in. 
controller 

L72 13 (virtual adj local adj storage) USPAT AND ON 2008/01/07 09:03 

L73 2 ("20020069245") .PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L74 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:03 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L75 13881 "Network Attached Storage" or US-PGPUB; AND ON 2008/01/07 09:03 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L76 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:03 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L77 13881 "Network Attached Storage" or US-PGPUB; AND ON 2008/01/07 09:03 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB· 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 495 

EAST Search History 

L78 498 "virtual disk" same network US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L79 455 (virtual near4 storage) same US-PG PUB; AND ON 2008/01/07 09:03 
network same local USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L80 262 network and storage and (housing USPAT AND ON 2008/01/07 09:03 
adj (chamber or storage)) 

L81 164 network and storage and (housing USPAT AND ON 2008/01/07 09:03 
adj (chamber or storage)) disk 

L82 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:03 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L83 393 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) not channel (local$ with 
(disk or stor$)) 

L84 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:03 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

LBS 3 ("20030028614" or "6167490" or USPAT AND ON 2008/01/07 09:03 
"5838916" or "6128690").pn. 

L86 1070 "Network Attached Storage" ( cd or USPAT AND ON 2008/01/07 09:03 
dvd or memory) 

L87 6840 ("709/250,236,246" or 711/111 or USPAT AND ON 2008/01/07 09:03 
710/5 or 707/204,205).ccls. 

L88 989 ( channel with attach$4 with USPAT AND ON 2008/01/07 09:03 
storage) 

L89 1 "20040010654" .pn. US-PGPUB; AND ON 2008/01/07 09:03 
USPAT 

L90 1 "6389432" .pn. USPAT AND ON 2008/01/07 09:03 

L91 1 · "62-16202" .pn. l:JSPAT AND ON .. 2008/01107-09:03 

L92 1 "Network Attached Storage" (virtual USPAT AND ON 2008/01/07 09:03 
with host with bus with adapter) 

L93 1 "20050193189" .pn. US-PGPUB; AND ON 2008/01/07 09:03 
USPAT 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 496 

EAST Search History 

L94 1 (remote adj storage) (channel with USPAT AND ON 2008/01/07 09:03 
attach$4 with storage) irwin.in. 
controller 

L95 2 ("20030028614").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L96 2 ("6167490").PN. US-PG PUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L97 2 ("5838916").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L98 2 ("6128690").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L99 63 L74 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:03 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Ll00 177 L74 and ("directly attached") US-PG PUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Ll0l 2 ("20030028614").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L102 2 ("20030028614").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 497 
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L103 2 ("6167490").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L104 2 ("5838916").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L105 2 ("6128690").PN. US-PG PUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L106 63 L76 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:03 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L107 177 L76 and ("directly attached") US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L108 3 Network and juke$1box and US-PGPUB; AND ON 2008/01/07 09:03 
369/24.01.ccl~. USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L109 127 (virtual near4 storage) near6 US-PGPUB; AND ON 2008/01/07 09:03 
(network and local) USPAT; 

USOCR; 
EPO· JPO· I I, 

DERWENT; 
IBM_TDB 

LUO 42 "virtual local storage" US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 498 
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Llll 2. "6421753".pn. US-PG PUB; AND ON 2008/01/07 0~:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L112 2 "5941972".pn. US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L113 3 network and storage and (housing USPAT AND ON 2008/01/07 09:03 
adj (chamber or storage)) (disk adj 
controller) 

L114 118 L82 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:03 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L115 16 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 

LUG 7 (network with attached with USPAT AND ON 2008/01/07 09:03 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

.L117 29 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

L118 118 L84 and ( device adj driver) and US-PGPUB; AND ON 2008/01/07 09:03 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L119 3 ("6366988" or "6356915" or USPAT AND ON 2008/01/07 09:03 
"6363400").pn. 

L120 21 (network with attached with USPAT AND ON 2008/01/07 09:03 
storage) (local$with(disk or 

,. 

star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

L121 8 L117 not L120 USPAT AND ON 2008/01/07 09:03 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 499 

EAST Search History 

L122 4 ("20030028614" or "6167490" or US-PG PUB; AND ON 2008/01/07 09:03 
"5838916" or "6128690").pn. USPAT 

L123 41 "Network Attached Storage" "as USPAT AND ON 2008/01/07 09:03 
local" 

L124 180 "Network Attached Storage" ( dvd) USPAT AND ON 2008/01/07 09:03 

L125 14 (Internet with storage) (x$disk or USPAT AND ON 2008/01/07 09:03 
x$drive) 

L126 54 ( channel with attach$4 with USPAT AND ON 2008/01/07 09:03 
storage) DAS 

L127 49 (remote adj storage) (channel with USPAT AND ON 2008/01/07 09:03 
attach$4 with storage) 

L128 13 (virtual adj local adj storage) USPAT AND ON 2008/01/07 09:03 

L129 2 ("20020069245").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L130 351 L74 and (directly near6 attach$2) US-PG PUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L131 351 L76 and (directly near6 attach$2) US-PG PUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L132 535 "Network Attached Storage" ( cd or USPAT AND ON 2008/01/07 09:03 
dvd) 

L133 419 L75 and "Direct Attached Storage" US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L134 419 L77 and "Direct Attached Storage" US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 500 

EAST Search History 

L135 518 (virtual near4 storage) same US-PG PUB; AND ON 2008/01/07 09:03 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L136 935 Network near4 RAID US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L137 935 Network near4 RAID US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L138 1434 "virtual disk" and network US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L139 2242 Network and juke$1box US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L140 2851 (virtual near4 storage) same US-PG PUB; AND ON 2008/01/07 09:03 
network USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L141 5287 virtual near4 disk US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO;JPO; 
DERWENT; 
IBM_TDB 

L142 39 "virtual local storage" US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
IBM_TDB 

L143 1 (remote adj storage) (channel with USPAT AND ON 2008/01/07 09:03 
attach$4 with storage) irwin.in. 
( controller with access) 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 501 
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L144 0 (John "L." Sloan).in. US-PG PUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L145 93 ("709/250,236,246,217" or 711/111 USPAT AND ON 2008/01/07 09:03 
or 710/5 or 707/204,205).ccls. 
(virtual with local with (storage or 
disk)) 

L146 9998 ("709/250,236,246,217" or 711/111 USPAT AND ON 2008/01/07 09:03 
or 710/5 or 707/204,205).ccls. 

L147 18 (virtual adj local adj (storage or USPAT AND ON 2008/01/07 09:03 
disk)) 

L148 506 (virtual with local with (storage or USPAT AND ON 2008/01/07 09:03 
disk)) 

L149 15 (virtual adj disk) dell.as. US-PGPUB; AND ON 2008/01/07 09:03 
USPAT 

L150 14 ("5329619" "6404766" "5513314" USPAT OR ON 2008/01/07 09:03 
"5774660" "6128644" "6175869" 
"6314465" "6345300" "6317775" 
"6360265" "6449647" "6470389" 
"6510164" "5999808").pn. 

L151 5 blood.in. and dell.as. USPAT AND ON 2008/01/07 09:03 

L152 6 ("709/250,236,246,217" or 711/111 USPAT AND ON 2008/01/07 09:03 
or 710/5 or 707/204,205).ccls. 
(virtual adj local adj (storage or 
disk)) 

L153 2 ("6421753" or "5941972").pn. US-PG PUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
IBM_TDB 

L154 2 ("6167490").PN. US-PG PUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

USS 2 ("6128690").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
!:PO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 502 
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L156 2 ("6167490").PN. US-PG PUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L157 2 ("6128690").PN. US-PG PUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L158 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:03 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L159 63 L158 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:03 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L160 2 ("5838916").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L161 13881 "Network Attached Storage" or US-PG PUB; AND ON 2008/01/07 09:03 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L162 419 L161 and "Direct Attached Storage" US-PG PUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L163 2 ("20030028614").PN. US-PG PUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 503 
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L164 2 ("20030028614").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L165 2 "6421753".pn. US-PG PUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L166 2 "5941972".pn. US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L167 1 "20040010654".pn. US-PGPUB; AND ON 2008/01/07 09:03 
USPAT 

L168 . 2 ("20030028614").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

-L169 262 network and storage and (housing USPAT AND ON 2008/01/07 09:03 
adj (chamber or storage)) 

L170 164 network and storage and (housing USPAT AND ON 2008/01/07 09:03 
adj (chamber or storage)) disk 

L171 3 network and storage and (housing USPAT AND ON 2008/01/07 09:03 
adj (chamber or storage)) (disk adj 
controller) 

L172 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:03 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L173 118 L172 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:03 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
l?l;_R\AJE_NT; 
IBM_TDB 

L174 393 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) not channel (local$ with 
(disk or stor$)) 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 504 

EAST Search History 

L175 24903 ((remote near3 storage) or US-PG PUB; AND ON 2008/01/07 09:03 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L176 118 L175 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:03 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L177 16 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 

L178 7 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) not channel (local$ with 
(disk or star$)) (disk with 
controller) (network with (adapter)) 
(direct$ with attach$) 

L179 29 ( network with attached with USPAT AND ON 2008/01/07 09:03 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 

L180 21 (network with attached with USPAT AND ON 2008/01/07 09:03 
storage) (local$ with (disk or 
star$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

L181 8 L179 not L180 USPAT AND ON 2008/01/07 09:03 

L182 2 ("5838916").PN. US-PGPUB; OR OFF 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L183 127 (virtual near4 storage) near6 US-PG PUB; AND ON 2008/01/07 09:03 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L184 -42··· · "virtual-local storage" ·us:PGPUB;· AND. ON ·2ooa101/01O9:O3 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 505 

~AST Search History 

L185 455 (virtual near4 storage) same US-PG PUB; AND ON 2008/01/07 09:03 
network same local USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L186 518 (virtual near4 storage) same US-PGPUB; AND ON 2008/01/07 09:03 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L187 1 "6389432" .pn. USPAT AND ON 2008/01/07 09:03 

L188 1 "6216202" .pn. USPAT AND ON 2008/01/07 09:03 

L189 3 ("6366988" or "6356915" or USPAT AND ON 2008/01/07 09:03 
"6363400").pn. 

L190 3 ("20030028614" or "6167490" or USPAT AND ON 2008/01/07 09:03 
"5838916" or "6128690").pn. 

L191 4 ("20030028614" or "6167490" or US-PGPUB; AND ON 2008/01/07 09:03 
"5838916" or "6128690").pn. USPAT 

L192 41 "Network Attached Storage" "as USPAT AND ON 2008/01/07 0~:03 
local" 

L193 1070 "Network Attached Storage" ( cd or USPAT AND ON 2008/01/07 09:03 
dvd or memory) 

L194 535 "Network Attached Storage" ( cd or USPAT AND ON· 2008/01/07 09:03 
dvd) 

L195 180 "Network Attached Storage" ( dvd) USPAT AND ON 2008/01/07 09:03 

L196 498 "virtual disk" same network US-PGPUB; AND ON 2008/01/07 09:03 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L197 1 "Network Attached Storage" (virtual USPAT AND ON 2008/01/07 09:04 
with host with bus with adapter) 

L198 6840 ("709/250,236,246" or 711/111 or USPAT AND ON 2008/01/07 09:04 
710/5 or 707/204,205).ccls. 

L199 1 "20050193189" .pn. US-PG PUB; AND ON 2008/01/07 09:04 
USPAT 

L200 14 (Internet with storage) (x$disk or USPAT AND ON 2008/01/07 09:04 
x$drive) 

L201 989 ( channel with attach$4 with USPAT AND ON 2008/01/07 09:04 
storage) 

L202 54 ( channel with attach$4 with USPAT AND ON 2008/01/07 09:04 
storage) DAS 

1/7/2008 10:58:44 AM Page 18 
C: \Documents and Settings\vkorobov\My Documents\EAST\ Workspaces\09974082. wsp 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 506 

EAST Search History 

L203 49 (remote adj storage) (channel with USPAT AND ON 2008/01/07 09:04 
attach$4 with storage) 

L204 1 (remote adj storage) (channel with USPAT AND ON 2008/01/07 09:04 
attach$4 with storage) irwin.in. 
controller 

L205 13 (virtual adj local adj storage) USPAT AND ON 2008/01/07 09:04 

L206 2 ("20020069245"). PN. US-PGPUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L207 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:04 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L208 13881 "Network Attached Storage" or US-PGPUB; AND ON 2008/01/07 09:04 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L209 2851 (virtual near4 storage) same US-PG PUB; AND ON 2008/01/07 09:04 
network USPAT; 

USOCR; 
I 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L210 1434 "virtual disk" and network US-PGPUB; AND ON 2008~01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L211 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:04 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L212 13881 "Network Attached Storage" or US-PGPUB; AND ON 2008/01/07 09:04 
"Storage Area Network" USPAT; 

. 

. USOCR.; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 507 

EAST Search History 

L213 498 "virtual disk" same network US-~GPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L214 455 (virtual near4 storage) same US-PG PUB; AND ON 2008/01/07 09:04 
network same local USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L215 3 Network and juke$1box and US-PGPUB; AND ON 2008/01/07 09:04 
369/24.01.ccls. USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L216 5287 virtual near4 disk US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L217 262 network and storage and (housing USPAT AND ON 2008/01/07 09:04 
adj (chamber or storage)) 

L218 164 network and storage and (housing USPAT AND ON 2008/01/07 09:04 
adj (chamber or storage)) disk 

L219 24903 ((remote near3 storage) or US-PG PUB; AND ON 2008/01/07 09:04 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L220 393 ( network with attached with USPAT AND ON 2008/01/07 09:04 
storage) not channel (local$ with 
(disk or star$)) 

L221 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:04 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L222 13881 "Network Attached Storage" or US-PGPUB; AND ON 2008/01/07 09:04 
"Storage Area Network" USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

1/7/2008 10:58:44 AM Page 20 
C: \Documents and Settings\vkorobov\My Documents\EAST\ Workspaces\09974082. wsp 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 508 

EAST Search History 

L223 419 L222 and "Direct Attached Storage" US-PG PUB; AND ON 2008/01/07 09:04, 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L224 935 Network near4 RAID US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L225 2242 Network and juke$1box US-PG PUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L226 3 ("20030028614" or "6167490" or USPAT AND ON 2008/01/07 09:04 
"5838916" or "6128690").pn. 

L227 1070 "Network Attached Storage" ( cd or USPAT AND ON 2008/01/07 09:04 
dvd or memory) 

L228 6840 ("709/250,236,246" or 711/111 or USPAT AND ON 2008/01/07 09:04 
710/5 or 707/204,205).ccls. 

L229 989 ( channel with attach$4 with USPAT AND ON 2008/01/07 09:04 
storage) 

L230 63 L207 and ( device adj driver) and US-PGPUB; AND ON 2008/01/07 09:04 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L231 1 "20040010654" .pn. US-PGPUB; AND ON 2008/01/07 09:04 
USPAT 

L232 24903 ((remote near3 storage) or US-PGPUB; AND ON 2008/01/07 09:04 
(auxiliary near3 storage)) same USPAT; 
network USOCR; 

EPO;JPO; 
DERWENT; 
IBM_TDB 

L233 351 L232 and (directly near6 attach$2) US-PGPUB; AND. ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L234 1 "6389432" .pn. USPAT AND ON 2008/01/07 09:04 

L235 ' 1 "6216202" .pn. USPAT AND ON 2008/01/07 09:04 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 509 

EAST Search History 

L236 63 L232 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:04 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L237 177 L232 and ("directly attached") US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L238 1 "Network Attached Storage" (virtual USPAT AND ON 2008/01/07 09:04 
with host with bus with adapter) 

L239 1 "20050193189" .pn. US-PGPUB; AND ON 2008/01/07 09:04 
USPAT 

L240 1 (remote adj storage) (channel with USPAT AND ON 2008/01/07 09:04 
attach$4 with storage) irwin.in. 
controller 

l241 2 ("20030028614").PN. US-PG PUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L242 2 ("6167490").PN. US-PGPUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 

. IBM_TDB 

L243 2 ("5838916").PN. US-PG PUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L244 2 ("6128690").PN. US-PGPUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L245 42 "virtual local storage" US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 510 

EAST Search History 

L246 177 L207 and ("directly attached") US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L247 2 ("20030028614").PN. US-PG PUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L248 2 ("5838916").PN. US-PGPUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L249 2 ("20030028614 "). PN. US-PGPUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L250 2 ("6167490").PN. US-PG PUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L251 2 ("6128690").PN. US-PGPUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L252 63 L211 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:04 
("directly attached") USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L253 177 L211 and ("directly attached") US-PG PUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 511 

• EAST Search History 

L254 3 Network and juke$1box and US-PGPUB; AND ON 2008/01/07 09:04 
369/24.01.ccls. USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L255 127 (virtual near4 storage) near6 US-PGPUB; AND ON 2008/01/07 09:04 
( network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L256 4 ("20030028614" or "6167490" or US-PGPUB; AND ON 2008/01/07 09:04 
"5838916" or "6128690").pn. USPAT 

L257 2 "6421753".pn. US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L258 2 "5941972".pn. US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L259 3 network and storage and (housing USPAT AND ON 2008/01/07 09:04 
adj.(chamber or storage)) (disk adj 
controller) 

L260 118 L219 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:04 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L261 16 ( network with attached with USPAT AND ON 2008/01/07 09:04 
storage) not channel (local$ with 
(disk or stor$)) (disk with 
controller) (network with (adapter)) 

L262 7 ( network with attached with USPAT AND • ON 2008/01/07 09:04 
storage) not channel (local$ with 
(disk or stor$)) {disk with 
controller) (network with (adapter)) 
( direct$ with attach$) 

L263 29 · ( network with attached with USPAT AND ON 2008/01/07 09:04 
storage) (local$ with (disk or 
stor$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 512 

' 
.. 

EAST Search History 

L264 118 L221 and (device adj driver) and US-PGPUB; AND ON 2008/01/07 09:04 
(directly near6 attach$2) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L265 3 ("6366988" or "6356915" or USPAT AND ON 2008/01/07 09:04 
"6363400").pn. 

L266 21 (network with attached with USPAT AND ON 2008/01/07 09:04 
storage) (local$ with (disk or 
stor$)) (disk with controller) 
(network with (adapter)) (direct$ 
with attach$) (bus with adapter) 

L267 8 L263 not L266 USPAT AND ON 2008/01/07 09:04 

L268 41 "Network Attached Storage" "as USPAT AND ON 2008/01/07 09:04 
local" 

L269 180 "Network Attached Storage" ( dvd) USPAT AND ON · 2008/01/07 09:04 

L270 14 (Internet with storage) (x$disk or. USPAT AND ON 2008/01/07 09:04 
x$drive) 

L271 54 ( channel with attach$4 with USPAT AND ON 2008/01/07 09:04 
storage) DAS 

L272 49 (remote adj storage) (channel with USPAT AND ON 2008/01/07 09:04 
attach$4 with storage) 

L273 13 (virtual adj local adj storage) USPAT AND ON · 2008/01/07 09:04 

L274 2 ("20020069245").PN. US-PGPUB; OR OFF 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L275 351 L207 and (directly near6 attach$2) US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L276 351 L211 and (directly near6 attach$2) US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L277 535 "Network Attached Storage".( cd ·or USPAT AND ON 2008/01/07 09:04 
dvd) 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 513 

• 

• EAST Search History 

L278 419 L208 and "Direct Attached Storage" US-PG PUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L279 419 L212 and "Direct Attached Storage" US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L280 518 (virtual near4 storage) same US-PG PUB; AND ON 2008/01/07 09:04 
(network and local) USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L281 6 ("709/250,236,246,217" or 711/111 USPAT AND ON 2008/01/07 09:04 
or 710/5 or 707/204,205).ccls. 
(virtual adj local adj (storage or 
disk)) 

L282 935 Network near4 RAID US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L283 1434 "virtual disk" and network US-PG PUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L284 2242 Network and juke$1box US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L285 2851 (virtual near4 storage) same US-PGPUB; AND ON 2008/01/07 09:04 
network USPAT; 

USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 514 

, . 
• EAST Search History 

L286 5287 virtual near4 disk US-PG PUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L287 39 "virtual local storage" US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
IBM_TDB 

L288 1 (remote adj storage) (channel with USPAT AND ON 2008/01/07 09:04 
attach$4 with storage) irwin.in. 
( controller with access) 

L289 0 (John "L." Sloan).in. US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L290 93 ("709/250,236,246,217" or 711/111 USPAT AND ON 2008/01/07 09:04 
or 710/5 or 707/204,205).ccls. 
(virtual with local with (storage or 
disk)) 

L291 9998 ("709/250,236,246,217" or 711/111 USPAT AND ON 2008/01/07 09:04 
or 710/5 or 707/204,205).ccls. 

L292 18 (virtual adj local adj (storage or USPAT AND ON 2008/01/07 09:04 
disk)) 

L293 506 (virtual with local with (storage or USPAT AND ON 2008/01/07 09:04 
disk)) 

L294 15 (virtual adj disk) dell.as. US-PGPUB; AND ON 2008/01/07 09:04 
USPAT 

L295 14 ("5329619" "6404766" "5513314" USPAT OR ON 2008/01/07 09:04 
"5774660" "6128644" "6175869" 
"6314465" "6345300" "6317775" 
"6360265" "6449647" "6470389" 
"6510164" "5999808").pn. 

L296 5 blood.in. and dell.as. USPAT AND ON 2008/01/07 09:04 

L297 2 ("6421753" or "5941972").pn. US-PG PUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
IBM_TDB 

L298 1 "20030061401".pn. US-PGPUB; AND ON 2008/01/07 09:04 
USPAT 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 515 

,·· .. 
EAST Search History 

L299 351 L158 and (directly near6 attach$2) US-PG PUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L300 177 L158 and ("directly attached") US-PGPUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L301 935 Network near4 RAID US-PG PUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L302 935 Network near4 RAID US-PG PUB; AND ON 2008/01/07 09:04 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L303 42 ((virtual adj local) with (storage or USPAT AND ON 2008/01/07 09:04 
disk)) 

L304 9 ("20030014569" or "20050149682" US-PGPUB; AND ON 2008/01/07 09:04 
or "20050193017" or USPAT; 
"20050193189" or "20060010287" USOCR; 
or "20060045130" or FPRS; 
"20060067356" or "20060069884" EPO; JPO; 
or "20060155805").pn. IBM_TDB 
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1. This Office Action is in response to an amendment filed on 10/15/2007. 

Claims 34, 50 and 112 have been amended. Claims 34-42, 50-55 and 112-124 are 

currently pending and have been examined in this Office Action. 

Continued Examination Under 37 CFR 1.114 

2. · A request for continued examination under 37 CFR 1.114, including the 

fee set forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since 

this application is eligible for continued examination under 37 CFR 1.114, and the fee 

set forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous office action 

has been withdrawn pursuant to 37 CFR 1.114. The Applicant's submission filed on 

10/15/2007 has been entered. 

Paper· Submitted 

3. It is hereby acknowledged that the following papers have been received 

and placed of record in the file: Information Disclosure Statement as received on 

05/03/2007 was been partially considered. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any person 
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skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the 
same and shall set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 112-124 are rejected under 35 U.S.C. 112, first paragraph, as 

failing to comply with the written description requirement. The claim(s) contains subject 

matter which was not described in the specification in such a way as to reasonably 

convey to one skilled in the relevant art that the inventor(s), at the time the application 

was filed, had possession of the claimed invention. 

In particular, claim 112 contains limitation directed to the network that is selected 

from the group consisting of a Local Area Network, a Wide Area Network, an Ethernet, 

and an Internet. There is no support for implementation of the instant invention over 

WAN or the Internet in the specifications. 

The dependent claims 113-124 suffer from the same deficiency as the claim they 

depend from. 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 34-35, 50 and 112-117 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over the U. S. Patent No. 5,566,331, issued to Irwin, Jr. et al., 
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Regarding claim 34, Irwin teaches a network-attached disk (NAO) device 

adapted to be connected through a network to a host having a system bus, wherein the 

host has a virtual host bus adapter that recognizes the device as if it is a local device 

connected directly to the system bus of the host (Col. 2, lines 54-61 ), the NAO device 

comprising: a network adapter for receiving a disk access command in data link frames 

through the· network (Encapsulating data in the form required by the channel-switching 

fabric (col. 10, lines 58-63) transmitted using lower levels of protocol (col. 12, lines 30-

35). Implementation of Ethernet that Irwin teaches in col. 13, lines 59-64 inherently 

requires a storage device connected to the Ethernet to have a network adapter); a disk 

controller, connected to the network adapter (col. 15, line 67 and col. 16, lines 1-7 -

controller of the direct access storage device), for executing the disk access command 

(col. 16, lines 1-7 - controller of the direct access storage device decapsulates and 

executes access commands); a disk for storing data (Fig. 1, direct access storage 

devices 40-1 to 40-m); and a controller, connected to the network adapter and the disk 

controller, for controlling the operation of the NAO device (Fig. 1, control path 13); 

wherein access to the disk is operatively controlled by the disk controller (col. 15, lines 

59-67 and col. 16, lines 1-7). 
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Irwin does not explicitly teach the NAO device wherein no disk access command 

is required to be routed through a server associated with the NAO. 

However, Hoese in analogous art, directed to a method for providing virtual local 

storage on remote SCSI storage devices, teaches the NAO device wherein no disk 

access command is required to be routed through a server associated with the NAO 

(Hoese, col. 3, lines 30-37). Hoese essentially takes the invention of Irwin (See Fig. 1 of 

Hoese, data access server 14), and proposes to eliminate the data storage server in 

order to speed up the data access (Hoese, col. 1, lines 50-55), and to implement other 

technical advantages (Hoese, col. 2, lines 25-44). 

Irwin and Hoese do not explicitly teach an automatic discovery of the NAO device 

that occurs when it is connected to the network. 

However, Pothapragada, in analogous art, directed to a system with virtual 

volume access and management, teaches a system wherein discovery of the NAO 

device occurs when it is connected to the network (6:54-60). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to incorporate the teachings of Hoese and 

Pothapragada into the teachings of Irwin in order to speed up the data access (Hoese, 

col. 1, lines 50-55) and to implement other technical advantages (Hoese, col. 2, lines 

25-44), and in order to increase storage volume utilization. Modified in this manner Irwin 

is hereinafter referred to as "modified Irwin". 
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Regarding claim 35, modified Irwin teaches the NAD device of claim 34, wherein 

the network runs Ethernet (col. 13, lines 59-64). 

Regarding claim 50, modified Irwin teaches a network-attached storage device 

adapted to be connected through a network to a host having a system bus, wherein the 

host has a virtual host bus adapter that recognizes the device as if it is a local device 

connected directly to the system (Irwin, 2:54-61 ), bus of the host, the network-attached 

storage device comprising: a storage device; a network adapter for receiving a ·storage 

command through the network without requiring routing of any storage command 

through a server associated with the storage device (Hoese, 1 :58-64 - virtual local 

storage implemented over a SCSI bus); a storage controller for executing the storage 

command (Irwin, 15:67 and 16: 1-7 - controller of the direct access storage device); and 

wherein the virtual host bus adaptor comprises: a bus driver configured to implement 

the virtual host bus adaptor through which 1/0 operations to the network-attached 

storage device are sent; a port driver configured to redirect 1/0 requests to the network

attached storage device through the network (Hoese, 1 :58-64 - since the implemented 

storage is virtual, the communication attributes associated with this storage must 

inherently be virtual as well); and wherein the virtual host bus adaptor enumerates the 

network-attached storage device to the host when the network-attached storage device 

is connected to the network (Hoese, 8: 15-27). 

Regarding claim 112, modified Irwin teaches a network attached disk device, 

comprising: a first disk device (Fig. 1, 40-2); a network attached disk device controller 
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operative to receive across a network an input/output command for the first disk device 

(col. 15, line 67 and col. 16, lines 1-7 - controller of the direct access storage device) 

without routing of any input/output command through a server associated with the 

network attached disk device (Hoese, col. 3, lines 30-37); a disk controller operative to 

control the operation of the disk device in response to the input/output command (col. 

16, lines 1-7 - controller of the direct access storage device decapsulates and executes 

access commands); a network adapter operative to receive the input/output command 

from the network attached disk device controller (Implementation of Ethernet that Irwin 

teaches in col. 13, lines 59-64 inherently requires a storage device, connected to the 

Ethernet to have a network adapter); wherein the network attached disk device is 

operative to be recognized as a local device by the remote host (col. 2, lines 54-61); 

and the network is selected from the group consisting of a Local Area Network, a Wide 

Area Network, an Ethernet, and an Internet (Hoese, 6:52-64 - Ethernet support). 

Regarding claim 113, modified Irwin teaches the network attached disk device of 

claim 112, further operative to be recognized by the host as a local device attached to a 

.system bus of the remote host (col. 2, lines 54-61 ). 

Regarding claim 114, modified Irwin teaches the network attached disk device of 

claim 112, further comprising a second disk device (Fig. 1, any of the devices 40-1, or 

40-3 to 40-m). 

Regarding claim 115, modified Irwin teaches the network attached disk device of 

claim 114, wherein the first and second disk devices are both operative to be 
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recognized as unique local devices by the remote host (Col. 8, lines 49-60 - mass 

storage system 10 allows each client data processor the possible use of many file

systems located on many different direct access storage devices). 

Regarding claim 116, modified Irwin teaches the network attached disk device of 

claim 112, wherein the input/output command comprises a local bus input/output 

command (Col. 10, lines 46-52). 

Regarding claim 117, modified Irwin teaches the network attached disk device of 

claim 116, wherein the input/output command further comprising a protocol stack for 

network communication (Fig. 3, protocol stack 209). 

6. Claims 36-42, 51-52, 55, 118-120 and 122 are rejected under 35 U.S.C. 

103(a) as being unpatentable over modified Irwin in view of the U. S. Patent No. 

6,807,581 to Starr et al., hereinafter Starr. 

Regarding claim 36, modified Irwin teaches the NAD device of claim 34. 

Modified Irwin does not explicitly teach such device wherein said disk is 

formatted as a local disk. 

However, Starr in analogous art, related to a network attached storage unit, 

teaches such device wherein said disk is formatted as a local disk (As per col. 6, lines 

40.:43, storage 66, local to the host, and INIC storage 70 share the same file system 

23). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to incorporate the teachings of Starr into the teachings 
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of Irwin in order to reduce overhead associated with accessing data stored in different 

file formats. (Modified Irwin with incorporated teachings of Starr is hereinafter referred to 

as I/H/S). 

Regarding claim 37, I/H/S teaches the NAO device of claim 34, wherein said disk 

is partitioned as a local disk (Starr, as per col. 6, lines 40-43, storage 66, local to the 

host, and INIC storage 70 share the same file system 23. Also, as per col. 6, lines 30-

35, the file system 23 supports logical file format, and therefore is inherently capable of 

supporting partitions, partitions being nothing more than logical subdivisions of a 

physical disk space). 

Regarding claim 38, 1/H/S teaches the NAO device of claim 34, wherein the 

network adapter has a physical network interface for receiving data from a host and a 

media access control (MAC) controller (Starr, col. 5, lines 35-39 and Fig. 1 - Media 

Access Control 60). 

Regarding claim 39, 1/H/S teaches the NAO device of claim 34, wherein the 

controller has a state machine for controlling the operation of the NAO device (Starr, 

Fig. 1, 1/0 controller 72). 

Regarding claim 40, I/H/S teaches the NAO device of claim 34, wherein the 

controller h.as a filter for controlling access to the disk (Starr, col. 7, lines 23-26 -

filtering based on authentication and other connection initialization procedures). 
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Regarding claim 41, I/H/S teaches the NAO device of claim 34, wherein the disk 

is partitioned into a plurality of disk partitions (Starr, col. 5, line 67, col. 6, lines 1-4 -

optional boot partition). 

Regarding claim 42, I/H/S teaches the NAO device of claim 41, wherein each 

disk partition is controlled by a separate driver (Col. 5, lines 59-64 - RAID. The disks 

(partitions) in RAID are independent by definition, since RAID stands for "redundant 

array of independent disks"). 

Regarding claim 51, I/H/S teaches the network-attached storage device of claim 

50, further comprising a state machine controlling the operation of the storage device 

(Starr, Fig. 1, INIC 1/0 controller 72). 

Regarding claim 52, I/H/S teaches the network-attached storage device of claim 

50, wherein the storage device is a disk (Starr, col. 5, lines 59-60). 

Regarding claim 55, I/H/S teaches the network-attached storage device of claim 

50, wherein the storage device is a memory device (Starr, col. 6, lines 9-14). 

Regarding claim 118, I/H/S teaches the network attached disk device of claim 

116, wherein the protocol stack comprises a TCP/IP connection (Starr, col .. 7, lines 26-

29). 

Regarding claim 119, I/H/S teaches the network attached disk device of claim 

112, wherein the disk controller comprises: a channel controller (Starr, col. 5, lines 53-

57 - controller 72); at least one disk channel operatively connected to the channel 

controller (Starr, col. 5, lines 53-57 - INIC storage unit 70 connected to INIC controller 
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72 via parallel channel 75); a buffer manager operatively connected to the channel 

controller (Starr, Fig. 1, buffers 77 are connected to controller 72 via bus 48); and a bus 

interface operatively connected to the buffer manager and the network attached disk 

device controller (Starr, Fig. 1, buffers 77 are connected to controller 72 via bus 48). 

Regarding claim 120, I/H/S teaches the network attached disk device of claim 

112, wherein the network attached disk device controller comprises: a main controller 

operative to generally control the operation of the network attached disk device (Starr, 

Fig. 1, controller 72); a buffer management module operative to cache data associated 

with the first disk device (Starr, Fig. 1, INIC memory manager 46, buffers 77, cache 74 

of the Communication Contror Block (CCB)); a disk controller driver for interfacing with 

the disk controller (Starr, Fig. 1, INIC driver 39); and a network adapter driver for 

interfacing with the network adapter (Starr, Fig. 13 is a diagram of a Microsoft.RTM. 

TCP/IP stack and Alacritech command driver configured for NetBios communications). 

Regarding claim 122, I/H/S teaches the network attached disk of claim 120, 

wherein the network attached disk device is further operative to control access rights to 

the first disk (Starr, Col. 7, lines 23-26 - authentication). 

7. Claims 53-54, 121, 123 and 124 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over I/H/S in view of the U. S. Patent No. 6,389,432 to 

Pothapragada et al. (hereinafter Pothapragada). 

Regarding claim 53, modified Irwin teaches the network-attached storage device 

of claim 50. 
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I/H/S Irwin further teaches that the INIV 1/0 controller 72 may be a SCSI 

controller (Starr, col. 5, lines 62-64), known in the art to support tape drives, but does 

not explicitly teach the network-attached storage device of claim 50, wherein the 

storage device is a tape device. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, where one of the virtual volumes is a 

tape farm (Fig. 2, tape farm 204), which may be controlled by a SCSI controller 

(Pothapragada, col. 4, lines 19-24). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach the SCSI-controlled tape farm of 

Pothapragada to remote storage SCSI controller of I/H/S in order to meet the increasing 

demand for storage and take advantage of dropping prices of storage, along with 

providing seamless expansion of online storage capacity (Pothapragada, col.1, lines 49-

57). 

Regarding claim 54, modified Irwin teaches the network-attached storage device 

of claim 50. 

1/H/S further teaches that the INIV 1/0 controller 72 may be a SCSI controller 

(Starr, col. 5, lines 62-64), known in the art to support CD-ROM drives, but does not 

explicitly teach the network-attached storage device of claim 50, wherein the storage 

device is a CD drive. 
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However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, where one of the virtual volumes is a 

CD drive (Pothapragada, col. 15, lines 14-16). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach a CD drive of Pothapragada to remote 

storage SCSI controller of modified Irwin in order to meet the increasing demand for 

storage and continually lower prices of storage, along with providing seamless 

expansion of online storage capacity (Pothapragada, col.1, lines 49-57). 

Regarding claim 121, I/H/S teaches the network attached disk device of claim 

120. 

I/H/S does not expl_icitly teach the network attached disk device of claim 120, 

wherein the network attached disk device is further operative to provide back-up 

functionality to the remote host. 

However, Pothapragada a network attached disk device that is operative to 

provide back-up functionality to the remote host (Pothapragada, col. 13, lines 8-12). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made combine the teaching of modified Irwin with the 

teachings of Pothapragada in order to enhance the functionality of the network attached 

disk with additional function of performing backups for the host. 

Regarding claim 123, modified Irwin teaches the network attached disk of claim 

112. 
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I/H/S teaches that the INIV 1/0 controller 72 may be a SCSI controller (Starr, col. 

5, lines 62-64), known in the art to support CD-ROM drives, but does not explicitly teach 

the network attached storage device of claim 112, wherein the first disk device 

comprises a compact disk. 

However, Pothapragada teaches a system with virtual volume access and 

management of network-attached storage devices, wherein the first disk device 

comprises a compact disk (Pothapragada, col. 15, lines 14-16). 

Therefore, it would have been obvious to one having ordinary skills in the art at 

the time the invention was made to attach a CD drive of Pothapragada to remote 

storage SCSI controller of modified Irwin in order to meet the increasing demand for 

storage and continually lower prices of storage, along with providing seamless 

expansion of online storage capacity (Pothapragada, col.1, lines 49-57). 

Regarding claim 124, modified lrwi.n teaches the network attached disk of claim 

112. 

I/H/S further teaches that the INIV 1/0 controller 72 may be a SCSI controller 

(Starr, col. 5, lines 62-64), known in the art to support DVD-ROM drives. Starr, in 

combination with Pothapragada further teaches the network-attached storage devices of 

claim 112, wherein the first disk device comprises a compact disk (Pothapragada, col. 

15, lines 14-16). Modified Irwin does not explicitly teach the network attached storage 

device of claim 112, wherein the first disk device comprises a digital versatile disk. 
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"Official Notice" is taken that the concept and the advantages of substituting a 

digital versatile disk for compact disk is old and well known in the art. 

Therefore, it would have been obvious to one of ordinary skills in the art at the 

time the invention was made to enhance the functionality of modified Irwin by replacing 

a compact disk with a digital versatile disk. One of ordinary skills in the art would be 

motivated to do so in order to provide a higher storage capacity per disk. 

8. Examiner's note: Examiner has cited particular columns and line 
numbers in the references as applied to the claims above for the convenience of the 
applicant. Although the specified citations are representative of the teachings of the art 
and are applied to the specific limitations within the individual claim, other passages and 
figures may apply as well. It is respectfully requested from the applicant in preparing 
responses, to fully consider the references in entirety as potentially teaching all or part 
of the claimed invention, as well as the context of the passage as taught by the prior art 
or disclosed by the Examiner. 

Response to Arguments 

9. Applicant's arguments with respect to the pending claims have been 

considered but are moot in view of the new ground(s) of rejection, necessitated by the 

Applicant's amendment. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. Applicant is reminded that in amending in response to a rejection 

of claims, the patentable novelty must be clearly shown in view of the state of the art 
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disclosed by the references cited and the objection made. Applicant must show how 

the amendments avoid such references and objections. See 37 CFR § 1.111 (c). 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Vitali Korobov whose telephone number is 571-272-

7506. The examiner can normally be reached on Mon-Friday 8a.m. - 4:30p.m .. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Saleh Najjar can be reached on (571 )272-4006. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

" 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
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SYSTEMS AND METHODS FOR NETWORK AND I/0 DEVICE DRIVERS 

Background of the Invention 

5 Field of the Invention 

10 

The present invention relates to methods and systems for handling network and l/O 

communications, and in particular, to network and I/O device drivers. 

Description of the Related Art 

Computer systems typically utilize an operating system that provides an interface 

between application programs and the hardware. For example, operating systems are used to 

schedule tasks, allocate storage, and handle the interface to peripheral hardware, such as hard 

drives, optical disk drives, tape drives, network devices and the like. The operating system 

may be split into a kernel and various system programs. The system programs use facilities 

15 provided by the kernel to perform higher-level housekeeping task, often acting as servers in a 

client-server relationship. 

As previously discussed, an operating system interfaces application programs to 

hardware. For example, an application program may transmit a request to access peripheral 

hardware. This request is received by the operating system, which in turn translates the 

20 request to a format useable by the device. The operating system then transmits the translated 

request to the appropriate device and handles communications with the device. 

The software used to control a peripheral device is typically called a device driver. A 

driver is usually a routine or set of routines that implements device-specific aspects of generic 

I/O operations. The device driver may be responsible for accessing the hardware registers of 

25 the device, starting and completing I/O operations, performing error processing, and often 

includes an interrupt handler to service interrupts generated by the device. Device drivers are 

typically kernel mode drivers and often form part of the lowest level of the operating system 

kernel, with which they are linked when the kernel is built. Some operating systems, such as 

Windows NT, have loadable device drivers that can be installed from files after the operating 

30 system is running. 

In Windows NT, an I/O manager handles communication between a driver and an 

application program or kernel component. The I/O manager responds to an I/O request by 

issuing an I/O request packet to the appropriate device driver. The driver translates the 

request into an appropriate form for the targeted device and causes the device to begin the 

3 5 requested I/O operation. Once the device completes the I/O operation, the device generates 

-1-
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an interrupt which is serviced by the device driver. The I/0 manager then completes the I/0 

request by performing a variety of operations, including, for example, recording the outcome 

of the I/0 operation. 

Some operating systems, such as Windows NT, or UNIX, use a layered approach in 

5 implementing device drivers. These operating systems allow several driver layers to exist 

between an application program and a device. For example, one or more intermediate drivers 

may be layered on top of a physical device driver. These intermediate driver layers allow 

hardware-specific operations to be separated from more general management issues. In 

Windows NT parlance, one such intermediate driver type is referred to as a "class driver," 

10 while the hardware driver is called a "port driver." 

One example of a device driver is a SCSI drive device driver. The SCSI device driver 

typically consists of several layers. For example, the SCSI device driver may include a class 

driver, a SCSI port driver, and a SCSI miniport driver. When an application program issues a 

read request for a file located on the disk, the operating system invokes the appropriate SCSI 

15 class driver and passes the read request to the class driver. The class driver translates the 

received l/0 request packets into I/0 request packets with system defined SCSI request blocks 

(SRBs) containing SCSI command descriptor blocks. The translated I/0 request packets are 

then sent to the next lower driver, which may be, for example, a SCSI port driver. The SCSI 

port driver translates the SCSI request blocks from the class driver and passes the SCSI 

20 request blocks and the command descriptor blocks to the SCSI miniport. The SCSI miniport 

driver is dynamically linked with the SCSI port driver and provides hardware-specific support 

for a particular SCSI host bus adapter (HBA). The SCSI drive performs the read operation 

and generates an interrupt to the SCSI miniport that then services the interrupt. 

Another example of a device driver is a network driver. The network driver handles 

25 communication with networking hardware, such as a NIC (Network Interface Card). Many 

operating systems, such as Windows NT, use driver layering to disengage network protocol 

management from actual data transfers. Thus, a network driver may include a Windows NT 

LAN (Large Area Network) driver followed by an NDIS or NIC miniport driver. The 

network driver layers may be interconnected using a Windows NT NDIS (Network Device 

30 Interface Specification) interface. In conventional systems, the NDIS miniport driver 

interfaces to the NIC. Thus, in conventional systems, the NDIS miniport performs the 

hardware-specific operations needed to manage the NIC. 

Many conventional computer systems include at least two interface cards, an I/0 HBA 

and a network interface card, to respectively handle 1/0 and network protocols. As described 

-2-
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above, these cards are managed respectively by a SCSI miniport and an NDIS miniport. Each 

card is typically connected to separate communication media. For example, the I/0 HBA 

might be connected to a high speed Fibre Channel communication link, which in tum might 

be connected to one or more server systems or other computer systems. The Fibre Channel 

5 link would then handle storage related communications. The NDIS miniport might be 

connected via a NIC to an Ethernet link, which in tum may be connected to other computer 

systems. The Ethernet link would then handle the network related communications, such as, 

in the case of a clustered server system, "heartbeat" information. The network heartbeat 

traffic is typically much less than the storage related traffic, and therefore the lower 

IO bandwidth, lower cost, Ethernet link is considered well suited to handle such lower bandwidth 

communication. Thus, for example, in a typical clustered server system having host systems 

and storage subsystems, each host system would have at least one I/0 HBA and one Ethernet 

interface card. In addition, each storage subsystem would have at least one I/0 HBA. The 

host systems communicate heartbeat information to each other over the Ethernet link. Both 

15 the host systems and the storage subsystems communicate storage information over the Fibre 

Channel. 

However, the conventional approach described above disadvantageously requires at 

least two slots in each host system computer, one for the storage or 1/0 HBA and one for the 

NIC, and two communication links, in order to handle both storage related communication 

20 and network related communication. This situation is further exacerbated in systems 

incorporating redundant channels for both the storage and communication links. In 

conventional systems, such redundancy requires four host bus adapters, which in tum require 

four card slots in each host computer system. However, many standard computers have a 

very limited number of slots available. Hence, in order to accommodate four HBAs, either a 

25 non-standard, larger chassis is required, or an additional chassis having additional slot 

positions must be connected to the host computer system. Either alternative results in an 

expensive, large system. 

30 
Summary of the Invention 

One embodiment of the present invention advantageously enables both network 

protocol and an I/0 protocol to be transferred to a communication link using the same 

interface circuit. For example, in one embodiment two or more computer systems are 

interconnected using a communication link, such as a Fibre Channel link. Both an I/0 

protocol, such as a SCSI protocol, and a network protocol, such as an Internet protocol (IP), 
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are used to transmit data over the same Fibre Channel link using the same host bus adapter. 

Thus, in comparison with conventional systems, one embodiment of the present requires half 

as many communication links and half as many host bust adapters to carry data using both 

SCSI and IP protocols. 

The reduction in the number of communication links and the number of host bus 

adapters is even greater in networked systems having redundant links. For example, in one 

embodiment of the present invention, two or more computer systems are interconnected using 

two communication links. During normal operation, one link is used to carry data using an 

I/O protocol, such as SCSI, while the other link is used to carry data using a network protocol, 

10 such as IP. In the event of failure of either one of the two links, one embodiment of the 

present invention detects the failure and uses the remaining link to carry data using both the 

I/O and network protocols. Thus, one embodiment of the present invention provides 

redundant. links for both network and I/O protocol data using two links and two host bus 

adapters. This contrasts with conventional systems, which typically use two redundant 

15 communication links and two host bus adapters for I/O protocol data, and two additional 

redundant links and two additional host bus adapters for network protocol data. 

20 

25 

Brief Description of the Drawings 

Figure 1 illustrates one embodiment of the present invention; 

Figure 2 illustrates one embodiment of the present invention with redundant 

communication links; 

Figure 3 illustrates a conventional network driver architecture; 

Figure 4 illustrates a conventional I/O driver architecture; and 

Figure 5 illustrates one embodiment of the driver architecture of the present invention. 

Detailed Description of the Preferred Embodiment 

The present invention provides methods and systems for running network and storage 

protocols over the same communication link. Thus, by way of example, one embodiment of 

the present invention advantageously reduces the number of interface cards, interface circuits, 

30 and communication links, required to network clustered server systems together. The 

reduction in the number of interface cards, interface circuits, and communication links 

provides for reduced costs and smaller systems as compared with conventional systems. 

Figure 1 provides an overview of the hardware of an exemplary system incorporating 

one embodiment of the present invention. The illustrated system is a clustered server system. 
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A clustered server system typically includes two or more independent severs that can access a 

common body of data storage and provide services to a common set of clients. However, the 

present invention is not limited to clustered server systems. For example, the present 

invention can be incorporated into other systems that utilize both network and storage 

5 protocols. 

As illustrated in Figure 1, the exemplary system 100 includes two storage subsystems 

106, 108 and two host systems 102, 104, though the clustered server system 100 can have 

more or fewer host systems and storage subsystems. Each storage subsystem 106, 108 and 

host system 102, 104 may include one or more processors, such as, by way of example, a 

10 Pentiwn® II processor or an Alpha® processor. In one embodiment, each host system 102, 104 

is running an operating system, such as Microsoft Windows® NT versions 4 or 5, or Unix. For 

the purposes of illustrating exemplary embodiments of the present invention, it will be assumed 

that the systems are running a version of Microsoft Windows® NT. Each storage subsystem 

106, 108 and host system 102, 104 typically includes random access memory, as well as hard 

15 drives and optical drives, such as a CD-ROM drive or a DVD drive (not shown). In addition, 

each host system typically includes an interface card, such as a host bus adapter (not shown) 

from one of the QLogic ISP21xx or ISP22xx families. In one embodiment, the host adapter has 

a processor, such as CISC (complex instruction set computer) or a RISC (reduced instruction set 

computer) processor, and memory, such as RAM or EEPROM. In one embodiment, at least a 

20 portion of the memory is used to hold adapter code downloaded :from the host computer system. 

In one embodiment, each host adapter is located on a separate circuit card. In another 

embodiment, more than one host adapter is located on a circuit card. Each host bus adapter card 

is typically connected to a local computer bus slot, such as a PCI bus slot. 

In contrast to conventional systems, the system 100 illustrated in Figure 1 runs both 

25 storage and network communications using the same host bus adapter interface circuit on a 

common communication link 110. Thus, in contrast to conventional systems, which use two 

interface cards and two corresponding communication links and per host system, the 

embodiment illustrated in Figure 1 only needs one interface card or circuit and one 

communication link per host system. Furthermore, as discussed below, in one embodiment, use 

30 of the present invention is transparent to the operating system. Additionally, in one embodiment 

of the present invention, Windows NT standard class drivers may be used without modification. 

In one embodiment of the present invention, the cluster storage protocol is a SCSI 

protocol, such as SCSI II, while the network protocol is the Internet Protocol (IP). In one 

embodiment, the communication link 110 connecting the various cluster systems or "nodes" is a 
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Fibre Channel Loop (FCL). Fibre Channel is a high-speed data transfer interface technology that 

advantageously maps common transport protocols, such as SCSI and IP. Thus, using Fibre 

Channel technology, it is possible to merge high-speed I/O, such as SCSI, and networking 

functionality in a single connectivity technology. However, alternative embodiments can use 

5 other bus technologies, such as a SCSI bus, to run both 1/0 and networking protocols on a 

common link. Thus, in one embodiment, the network and storage packets are transferred 

between computer systems using standard network and 1/0 protocols, such as the IP and SCSI 

protocols. This embodiment may be used when the HBA, such as one based on the QLogic 

ISP2200, supports both IP and SCSI protocols. In another embodiment, if the HBA supports the 

l 0 SCSI protocol, but not the IP protocol, the network packets are encapsulated in SCSI packets or 

commands. In the '"erlcapsulation" embodiment, the HBA may support the SCSI target mode, 

as well as the more typical initiator mode, thereby allowing the HBA to receive SCSI packets 

encapsulating IP packets. 

The Fibre Channel Loop 110 is connected to the host bus adapter of the host systems 

15 102, 104 and the storage subsystems 106, 108. Thus, storage and network packets can be routed 

between the host systems 102, 104 and the storage subsystems 106, 108. The data transferred 

using the IP protocol may include "heartbeat" related information. "Heartbeats" are transferred 

across the clustered nodes to ensure that everything is properly synchronized, and so that each 

node can ensure that the other nodes are functioning. 

20 The Fibre Channel Loop 110 is connected to the host bus adapters residing in each node 

102-108. Thus, data is transferred from and to the Fibre Channel Loop 110 via respective host 

bus adapters. The operating systems nmning each node communicate with their respective host 

bus adapters using device drivers. In one embodiment, the device driver is responsible for 

accessing the host bus adapter's internal registers, starting and completing I/O operations, 

25 performing error processing, and servicing interrupts generated by the device. 

In one embodiment, a fail-over path is provided to ensure high reliability and to avoid a 

shutdown of the clustered sever system in the event of a communication link failure. By way of 

example, Figure 2 illustrates a clustered server system 200 which has two Fibre Channel Loops 

210,212. In normal operation, Loop 1 210 handles the I/O traffic, while Loop 2 212 handles the 

30 network traffic. Thus, both communication loops 210, 212 are efficiently utilized in normal 

operation, with the bandwidth of Loop 1 allocated to I/O traffic, and the bandwidth of Loop 2 

allocated to network traffic. However, in the event of a Fibre Channel Loop failure, such as the 

failure of Loop 1 210, one embodiment of the present invention detects the failure. Upon 

detecting the failure, the remaining operating Fibre Channel Loop, such as Loop 2 212, is used as 
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a fail-over path to carry both network traffic and I/O traffic. Thus, in contrast to conventional 

systems, which would utilize four communication links to provide redundancy for both network 

and 1/0 traffic, the illustrated embodiment 200 of the present invention utilizes two 

communication links 210,212. Furthermore, in contrast to conventional systems, which would 

5 utilize at least two HBAs and two NICs to provide such redundancy, the illustrated embodiment 

200 uses two HBAs per host system 202, 204 to provide the desired fail-over path. 

In one embodiment, the fail-over technique operates as follows. Typically, a Windows 

NT Cluster Administrator is used to manage and configure network paths and storage devices. 

In conventional systems, if multiple network paths, with corresponding multiple communication 

10 links, have been configured, one path is designated as the primary network path. If the Cluster 

Administrator determines, via a loss of signal indication or the like, that it is unable to 

communicate over the primary path, the Windows NT Cluster Administrator can switch to a 

secondary network path and a corresponding secondary communication link. In contrast to 

conventional systems, one embodiment of the present invention permits the I/O bus, such as the 

15 SCSI bus or the Fibre Channel loop, to be configured as a secondary or primary network path in 

addition to acting as a I/O or storage path. Thus, upon detection of a network path failure, the 

Windows NT Cluster Administrator can fail-over to the I/O bus. 

To better illustrate the software architecture of one embodiment of the present invention, 

a description of conventional NIC and SCSI drivers will now be discussed. Figure 3 illustrates a 

20 conventional Windows NT NDIS (Network Device Interface Specification) driver architecture 

300. An NDIS interface 304 forms a wrapper about an NDIS NIC rniniport driver 302, thus 

providing an interface between the NDIS NIC miniport driver 302, one or more NDIS 

intermediate drivers 306, LAN protocol drivers 308, and native-media-aware protocol drivers 

310. Additionally, the NDIS interface 304 provides common, pre-defined functions to the 

25 interface between the NDIS NIC rniniport driver 302 and the NIC 312. The NDIS NIC miniport 

302 uses these pre-defined functions, which in tum call other components, to manage the NIC 

312 hardware. 

Figure 4 illustrates a conventional Windows SCSI driver architecture 400. At the upper 

level is a SCSI class driver 404. The SCSI class driver 404 translates I/O requests received from 

30 application programs and the like via 1/0 system services. The translated I/O requests are in the 

form of packets with system defined SCSI request blocks containing SCSI command descriptor 

blocks. The translated I/O request packets are then sent to the next lower driver, for example, a 

SCSI port driver 406. The SCSI port driver 406 translates the SCSI request blocks from the class 

driver 404 and passes the SCSI request blocks and the command descriptor blocks to the SCSI 
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miniport driver 402. The SCSI miniport driver 402 is dynamically linked with the SCSI port 

driver 406 and provides hardware-specific support for a particular SCSI host bus adapter 408. 

The SCSI driver 400 may include other optional driver layers as well, such as encryption drivers 

or filter drivers. Thus, as illustrated in Figures 3 and 4, in conventional systems the NIC driver 

5 300 and SCSI driver 400 independently interface to their respective interface cards 312, 408. 

The software architecture and operation of the embodiment 100 illustrated in Figure 1 

will now be discussed in detail. Figure 5 illustrates one embodiment of a driver architecture 500 

of the present invention. For example, the illustrated embodiment 500 could be used in one of 

the host systems illustrated in Figures 1 or 2. The upper layers of the NIC driver and the SCSI 

10 driver are similar to those found in the conventional driver architectures 300, 400 illustrated in 

Figures 3 and 4. However, in contrast to the NIC miniport 302 illustrated in Figure 3, which 

interfaces to its own network interface card 312, the NDIS miniport 502 illustrated in Figure 5 

redirects communication to an enhanced SCSI miniport driver 508 via an interface 504. The 

enhanced SCSI miniport driver 508, in turn, routes network traffic from the NDIS miniport 502 

15 onto the common Fibre Channel Loop 110 illustrated in Figure 1. Therefore, in one 

embodiment, the network miniport driver 502 and the SCSI miniport driver 508 allow host-to

host network traffic to be overlaid onto a Fibre Channel bus, or, in an alternative embodiment, 

onto a SCSI bus. This permits the host-to-host traffic to operate in parallel with normal disk 

storage related traffic on the same bus. Thus, the enhanced driver 502, 508, in combination with 

20 the HBA, emulate the network interface card (NIC). 

Thus, in one embodiment, the NDIS miniport driver 502 emulates an Ethernet 

connection between multiple systems sharing a common Fibre Channel or SCSI bus. This 

Ethernet emulation is overlaid by the enhanced SCSI miniport onto the same data channels 

used to access disk devices shared between the clustered systems. As previously described 

25 with reference to Figure 1, this approach particularly benefits clustered systems that are 

running short on card slots, such as PCI slots. In addition, as previously described with 

reference to Figure 2, in one embodiment, the present invention can provide additional fail

over paths to backup NIC adapters used for local host-to-host communications. In one 

embodiment, the network driver is adapter-type independent and supports multiple Ethernet 

30 emulations through multiple enhanced miniport drivers simultaneously. 

In one embodiment, several features are incorporated into the driver architecture 500 to 

enable the enhanced SCSI miniport 508 to handle both the NDIS miniport communications and 

the standard SCSI rniniport communications. For example, the SCSI miniport 508 is enhanced 

with additional entry points to accommodate the connection to the NDIS miniport 502. These 
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additional entry points are termed "backdoor" entry points. Similarly, the NDIS miniport 502 

addresses communications to the additional SCSI miniport entry points, rather than to the 

network interface card. 

In addition, because the SCSI miniport 508 is not aware of physical addresses of the NIC 

5 command data stored in the host system memory, the SCSI miniport 508 cannot build the 

scatter/gather list for the network related command data and data buffers. As is understood by 

one of ordinary skill in the art, scatter/gather lists are used to track logically contiguous data that 

have non-contiguous physical addresses. Thus, in one embodiment, one or more upper layer 

drivers generate the scatter/gather list for the network data. For example, a SCSI filter driver, the 

IO SCSI port driver 406, and/or the NDIS driver 502 may complete the scatter/gather list. Toe 

scatter/gather list is then passed to the SCSI miniport 508 via a SCSI Request Block (SRB) 

extension, as discussed below. 

In addition, the SRB extension is used to pass pointer and context parameter information 

for a Command Callback routine. The Command Callback routine is called by the miniport 

15 driver 508 as each command is completed. The Command Callback routine places a pointer to 

the completed command into a queue of completed command pointers, schedules a DPC 

(Deferred Procedure Call) service routine, and then returns. 

An exemplary backdoor (BD) SRB extension shown below contains link pointers, a 

completion routine pointer and context, a scatter/gather count, and a list of scatter/gather 

20 elements. The exemplary SRB extension may be used when network packets are to be 

encapsulated in SCSI packets before the packets are transferred over the communications link. 

25 

typedef struct _BD_SRB_EXTENSION 
{ 

SRB_EXTENSION stdExt; 

PSCSI _ REQUEST _BLOCK nextSrb; 
PSCSI _REQUEST_ BLOCK previousSrb; 
PCOMPLETION CALLBACK completionRoutine; 

30 PVOID completionContext; 

35 

PVOID driverContext; 
LONG sgEntryCnt; 
BD_SG_ELEMENT sgList[MAX_SG_ENTRIES]; 

} BD_SRB_EXTENSION, *PBD_SRB_EXTENSION; 

The PSCSI_REQUEST_BLOCK is a standard NT type, as is PVOID, indicating that 

the associated parameter is untyped, and LONG, indicating that the associated parameter is 32 

bits. The nextSrb and the previousSrp parameters are SRB pointers associated with, 
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respectively, the previous and the next SRB. These pointers are used to chain or queue SRBs. 

When the enhanced SCSI miniport 508 is finished with a given SRB, the SCSI miniport 508 

calls the Completion Callback routine identified by the completionRoutine parameter, and 

passes the completion context parameter completionContext. The driverContext parameter is 

5 used as a scratchpad to store context related information needed to return to a previous 

context upon a command completion. The sgEntryCnt and sgList parameters are used to pass 

the number of scatter/gather entries and the entries themselves. 

In addition, several items are added to the SCSI driver object extension structure for 

supporting the enhanced miniport 508. This structure is allocated for each adapter managed 

10 by the SCSI miniport 508 for keeping HBA context. The structure includes the following: 

• A spinlock used to synchronize access to a request queue for the HBA processor and to a 

SRB request queue. 

• A port database array containing a list of the SCSI, network, and other devices, currently 

connected. The port database array is typically built during driver initialization using data 

15 received from corresponding HBAs. 

• Pointer and context parameter information, including information for imported 

Notification Callback routines and imported Get Buffer routines described below. 

In one embodiment, a host or storage system may be multiprocessor-based. The host 

or storage system may further include an operating system configured to run on either a 

20 uniprocessor system or a multiprocessor system, such as a Symmetric Multiprocessor System 

(SMP). One problem that arises in multiprocessor systems is synchronizing two threads of 

execution that share resources that can be accessed at the same time on a multiprocessor 

computer. For example, two threads could be running simultaneously on different processors 

and attempting to modify the same data. Such accesses need to be synchronized. Windows 

25 NT utilizes locks, such as spinlocks, to provide a synchronization mechanism for protecting 

resources shared by kernel-mode threads running at interrupt level. A spinlock handles 

synchronization among various threads of execution running concurrently on a multiprocessor 

computer. A thread acquires a spinlock before accessing protected resources, such as data 

structures. The spinlock keeps any thread except the one holding the spinlock, from using the 

30 resource. A thread that is waiting on the spinlock loops, or "spins" attempting to acquire the 

spinlock until it is released by the thread holding the spinlock. Since only one processor at a 

time can own a spinlock, the resource is safe from collisions. 

A typical use for a spinlock is to protect a queue used by more than one layer of a 

driver. For example, a miniport function might queue packets passed to it by a protocol 
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driver. Because other driver functions also use this queue, the miniport function needs to 

protect the queue with a spinlock, so that only one thread at a time can manipulate the links or 

contents. The miniport function acquires the spinlock, adds the packet to the queue, and then 

releases the spinlock. Using a spinlock ensures that the thread holding the spinlock is the only 

5 thread modifying the queue links while the packet is safely added to the queue. 

In one embodiment of the present invention, the enhanced SCSI miniport 508 uses a 

spinlock to synchronize access to a host bus adapter processor request queue, used to pass 

SCSI and IP packets to the HBA processor, and the SCSI Request Block (SRB) queue. 

In addition, the device extension structure is used to store pointer and context 

10 parameter information for the Notification Callback routine and the Get Buffer routine. The 

Notification Callback routine may be used to pass error types, such as a loop down error, for 

communication to other drivers needing the information. 

The driver architecture is further supported by a variety of routines. Some of these 

routines are standard or modified Windows NT-type routines, such as a Driver Entry routine, 

15 a Find Adapter routine, an Initialize Adapter routine, a Start IO routine, an Interrupt Service 

routine, an interrupt DPC routine, as well as other routines discussed below. 

One embodiment of a procedure for initializing and utilizing the SCSI miniport 508 

will now be described. Initially, a Driver Entry routine is executed when the mini port driver 

is loaded. The Driver Entry routine builds and returns a hardware initialization data structure 

20 to the SCSI port driver. The hardware initialization data structure includes information which 

identifies the HBA type supported by the SCSI miniport driver 508, as well as other SCSI 

miniport driver entry points which may be called by the SCSI port driver. In one 

embodiment, no modifications of the Driver Entry routine are required for the enhanced 

mini port driver. 

25 Next, a Find Adapter routine is called for each instance of the SCSI miniport driver 

adapter-type found in the computer system. The Find Adapter routine builds and returns a 

port configuration information data structure to the SCSI miniport driver 508. The port 

configuration information data structure includes information related to the characteristics of 

the SCSI miniport driver 508 and the HBA. In addition, in one embodiment, the Find 

30 Adapter routine sets the initial state of the spinlock used to control access to the HBA 

processor request queue. The Find Adapter routine may also set the initial synchronization 

interrupt request (IRQ) level to dispatch level to ensure that other processes can be run in 

parallel. Furthermore, in the embodiment where the IP packets are encapsulated in a SCSI 

packet, the Find Adapter routine will initialize the "initialize inquiry" data used for target 
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mode response to inquiry commands received from other connected systems. This last step is 

used to ensure that the other connected systems are aware that the present system is capable of 

encapsulating IP packets in SCSI packets. 

During system initialization, an Initialize Adapter routine is called once for each host 

5 adapter found in the system. The Initialize Adapter routine is responsible for initializing the 

host adapter, which, in one embodiment, includes resetting the host adapter processor, 

downloading code to the host adapter, and starting and initializing the host adapter code. For 

the enhanced SCSI miniport driver 508, the Initialize Adapter routine will also initialize the 

port database, and, if IP packets are to be embedded in SCSI packets, enable the host adapter 

10 target mode so that the HBA can receive as well as transmit SCSI commands. 

A StartIO routine is called by the SCSI port driver to pass an SRB, containing a 

command, to the enhanced SCSI miniport 508 for execution. In a Windows NT driver, the 

Startlo routine is responsible for starting an I/0 operation on the physical device. In one 

embodiment, the StartIO routine is enhanced to reserve and release the spinlock when 

15 accessing the host bus adapter processor queue and the SRB queue. 

In one embodiment, the StartIO routine is further enhanced to support two additional 

commands. The first command, termed the "IOCTL_BD_INQUIRY" command, is used to 

locate host bus adapters being managed by the enhanced SCSI miniport 508. This command 

gets the StartIO IRQ level that is used for synchronized access to the spinlock-controlled 

20 resources, and saves the IRQ level in the device extension. This command also exports the 

backdoor Start! 0 entry point and the entry point for the Reset routine as discussed below. 

One embodiment of a data structure associated with the IOCTL_BD _INQUIRY 

command, which may be used when the network packets are encapsulated in storage or I/0 

packets, is as follows: 
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typedefstruct _BD_INQUIRY _DATA 
( 

ULONG options; // Export miniport supported options 
PST AR TIO_ BACKDOOR startloRoutine; // Export backdoor Startlo entry 

5 PVOID startloContext; // Export miniport pDevExt pointer 
PRESET_BACKDOOR resetRoutine; // Export backdoor Reset entry 
PVOID resetContext; // Export miniport pDevExt pointer 
USHORT numberBuses; II Export adapter bus count 
USHORT idsPerBus; // Export number of IDs per bus 

10 USHORT adapterBusld[MAX_BUS_COUNT]; // Export adapter bus IDs 
USHORT maxDataSegments; II Export max data segment count 

} BD_INQUIRY_DATA, *PBD_INQUIRY_DATA; 

15 Thus, the above data structure is used to export the enhanced SCSI miniport options. The 

inquiry data structure also exports the startioRoutine backdoor Startlo entry address with the 

associated startloContext pointer, used for passing Startlo context information. In addition, 

the inquiry data structure exports a backdoor resetRoutine entry address and associated 

resetContext, used by the NDIS miniport 502 to cause the SCSI miniport 508 to initiate an 

20 HBA reset. Furthermore, the inquiry data structure is used to export the numberBuses, 

IdsPerBus, and Busids parameters, to thereby pass the adapter bus count, the number of IDs 

per bus, and the bus adapter IDs. 

In one embodiment, the enhanced SCSI miniport supported options include support 

for a filter driver, support for the enhanced NDIS NIC miniport driver, and support for a port 

25 database. The options are defined as follows: 

30 

II IOCTL_BD_INQUIRY options 
#define BDI_FILTER_SUPPORT 
#define BDI _LAN_ SUPPORT 
#define BDI_PORT_DATABASE 

OxOOOOOOOl 
Ox00000002 
Ox00000004 

I I Filter driver supported 
II LAN driver supported 
I I Port database supported 

The second command used to enhance the StartIO routine is termed the IOCTL 

Backdoor Enable command, or the "IOCTL_BD_ENABLE" command. The 

IOCTL_BD_ENABLE backdoor enable command is issued by the network driver to enable 

35 backdoor operation with the enhanced SCSI miniport driver 508. After locating host adapters 

associated with enhanced miniport drivers using the inquiry command, and after completing 

initialization of the host adapters, the network driver issues the enable command to enable the 

link to the enhanced SCSI miniport driver 508. For the embodiment where network packets 

are encapsulated in storage or I/O packets, the following data structure is used with the 

40 IOCTL_BD _ENABLE command to import to corresponding data to the enhanced SCSI 

miniport 508: 

typedefstruct _BD_ENABLE_DATA 
{ 
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ULONG options; 
PNOTIFY _ CALLBACK notifyRoutine; 
PVOID notifyContext; 
PPORT _DATA_ CALLBACK portDataUpdateRoutine; 
PVOID portDataUpdateContext; 
PGET _BUFFER_ CALLBACK getBufferRoutine; 
PVOID getBufferContext; 
USHORT receiveBufferCount; 

} BD_ENABLE_DATA, *PBD_ENABLE_DATA; 
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// Import driver supported options 
II Import notification routine 
// Import notification parameter 
I I Import port database routine 
// Import port database parameter 
II Import get buffer routine 
// Import get buffer parameter 
// Import buffer count 

The backdoor enable options include the following: 

II IOCTL_BD_ENABLE options 

#define BOE NOTIFY ROUTINE 
#define BOE= DAT ABASE_ ROUTINE 
#define BDE_BUFFER_ROUTINE 

OxOOOOOOOI 
Ox00000002 
Ox00000004 

II Notify routine imported 
// Port database routine imported 
// Get buffer routine imported 

For the embodiment where network packets are embedded in SCSI commands, a 

20 backdoor StartIO routine is called by the network miniport driver for sending the network 

packets that are to be embedded in SCSI commands. The backdoor StartIO routine is similar 

to the StartIO routine described above. For the embodiment which encapsulates network 

packets in storage or I/0 packets, this routine builds an I/0 command block (IOCB) in the 

command request queue and passes the SCSI command to the host bus adapter processor for 

25 execution. SRBs use the SRB extension described above to pass in the scatter/gather list for 

the command. The standard StartIO routine runs at the same IRQ level as the Interrupt 

Service routine (JSR), while this routine is called at DISPATCH_ LEVEL or lower. 

Therefore, the backdoor StartIO routine uses the saved IRQ level from the device extension 

and raises its IRQL to the same level as the standard start IO routine before acquiring the 

30 spinlock to access the request queue or the SRB queue. 

The Interrupt Service routine (ISR) is called by the SCSI port driver when an adapter 

is requesting service from the host system. This routine will normally be called for fast 

posting command completion through mailbox registers. A flag in the SRB extension is used 

to identify the backdoor SRBs. For those commands, the SRB extension also contains the 

35 pointer and parameter for the Command Completion callback routine. This callback routine 

is part of an upper SCSI layer driver or the network driver and is called by the ISR to return 

the completed command to the appropriate driver. 

In addition, the ISR also handles other various asynchronous events posted by the 

adapter. In one embodiment, for most of these events, the ISR will set a flag representing the 

40 event in the device extension and schedule the execution of the interrupt DPC routine to 

further process the event. The interrupt DPC routine is also scheduled to process commands 
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that are completed through the adapter response queue and incoming target mode requests 

from the host adapter. 

Thus, for example, the interrupt DPC routine is scheduled by the Interrupt Service 

routine to handle more time consuming tasks, such as error handling. The IRQ level is set to 

5 DISPATCH_LEVEL for the DPC routine. When accessing the adapter request queue and the 

SRB queue, this routine raises the IRQL to the saved start IO level and acquires the spinlock. 

The following is an exemplary list of tasks which may be performed by the interrupt DPC 

routine: 

• Upon detection of fatal error, the DPC routine returns all commands and reinitializes 

10 adapter. 

• Upon detection of a bus reset, the DPC routine cleans up queued commands, restarts the 

host adapter queue, and notifies other connected drivers. If an upper layer SCSI driver 

and/or network drivers imported a Notify routine, the Notify routine is called with a 

ResetDetected event code. 

15 • Upon receipt of a port database updated event from the host adapter, the DPC routine 

obtains updates from the host adapter and updates data in the SCSI miniport device 

extension. If an upper layer SCSI driver and/or network drivers imported a Port Database 

callback routine, the Port Database callback routine is called with a pointer to the updated 

port database in the SCSI miniport device extension. 

20 • The DPC routine handles host adapter response queue entries. Commands with an error 

status are returned through the response queue. The response queue is also used for 

supporting target mode operation. To support the network driver, the enhanced SCSI 

miniport driver 508 includes support for I/O command block-types needed for target 

mode. 

25 • For incoming network data packets, the host adapter sends the SCSI miniport driver 508 

an ATIO (accept target 1/0) entry in the response queue. The SCSI miniport driver 508, 

in-turn, calls the Get Buffer routine imported from the network miniport driver to get an 

address of a free buffer which can be used as a destination buffer. The SCSI miniport 

driver 508 then sends a CTIO (continue target I/O) entry to the host adapter, passing the 

30 destination buffer address for the incoming data packet. When the data transfer is 

complete, the host adapter fast posts the completion through the mailbox registers, and the 

ISR will call the network driver Command Completion callback routine, passing the 

received packet to the NDIS miniport driver 502. 

• The DPC routine is used to start commands waiting in the SRB queue. 
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The Reset routine resets the bus and cleans up outstanding commands. The Reset 

routine is typically called when a command timeout, or the like, occurs. A Reset routine entry 

point is exported to one or more upper layer SCSI drivers and the network drivers. When the 

Reset routine is called from the SCSI port, the IRQ level is set to the same level as the ISR. 

5 When called from the backdoor drivers, the IRQ level is set to DISPATCH_ LEVEL. When 

accessing the SRB queue from this routine, the current IRQ level is checked and, if not at ISR 

level, raised, before acquiring the spinlock. 

The SCSI miniport Database routine is called from the interrupt DPC routine when a 

port database updated asynchronous event is received from the bus adapter. The 

10 asynchronous event may be the "hot" insertion or removal of a "hot plug" device, 

necessitating the update of the port database. The Database routine issues mailbox commands 

to the bus adapter to get the port data and to update the port database in the device extension. 

If the upper SCSI driver layers and/or network drivers imported a Port Database callback 

routine, the routine is called with a pointer to the updated port database in the SCSI device 

15 extension. 

The enhanced NDIS miniport routines and data structures will now be described. As 

previously discussed, in one embodiment the NDIS miniport 502 is enhanced to permit 

network and I/O protocols to be transferred using the same host adapter over the same 

communications link. For example, in the embodiment where the NDIS miniport 502 

20 performs an Ethernet emulation, an adapter control block structure is allocated for each 

Ethernet emulation driver initialization. This adapter control block structure includes the 

following data: 

• A current network address created from a host adapter IEEE ID and an adapter bus ID, 

where the physical address is encapsulated in the network address. The encapsulation of 

25 the physical SCSI address within the network address allows the encapsulation of IP 

packets in SCSI packets to be accomplished quickly, with little overhead. 

• Current packet filter flags passed do\\n from higher-level network driver. 

• The backdoor start IO entry point and parameter exported from the SCSI enhanced 

miniport driver. 

30 • A queue of free send buffers. 

• A queue of free receive buffers. 

• A queue of received data packets. 

• A multicast list passed down from higher-level network driver. 

• A broadcast list of other adapters on the bus, built from the port database. 
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• Statistical counters. 

The following is a description of various routines used in conjunction with the 

enhanced NDIS miniport 502. 

Typically, an NDIS Driver Entry routine is the first routine executed when the NDIS 

5 miniport driver is loaded. The NDIS Driver Entry routine is responsible for registering the 

NDIS miniport driver 502 with the NDIS layer and exporting other driver entry points and 

driver characteristics. 

An NDIS miniport Initialization routine is then executed once for each Ethernet 

emulation installed. This NDIS miniport Initialization routine performs one or more of the 

10 following tasks: 

• The Initialization routine scans for the next available bus adapter being managed by an 

enhanced SCSI miniport driver 508 using the Backdoor Inquiry IOCTL command. 

• The Initialization routine a11ocates and initializes the adapter control block described 

above. 

15 • The Initialization routine allocates and initializes a queue of send buffers. An SRB and 

SRB extension is allocated and initialized for each buffer. 

• The Initialization routine allocates and initializes a queue of receive buffers. An SRB and 

SRB extension is allocated and initialized for each buffer. 

• The Initialization routine initializes DPC routines. 

20 • The Initialization routine sends the Backdoor Enable IOCTL described above to the 

enhanced SCSI miniport driver and exports the Get Buffer routine and the Port Database 

callback routine. 

A Send routine is called by a higher-level network driver to transmit a data packet on 

the communication link. In one embodiment, the Send routine allocates the next available 

25 send buffer and moves the discontiguous data packet into the contiguous send buffer. In 

another embodiment, a discontiguous scatter/gather list is built within the SRB extension. 

Small segments, 256 bytes or less in size, may be loaded into a small buffer and passed as one 

segment. Larger packets may then be sent with the corresponding scatter/gather list. 

The SRB associated with the send buffer is initialized with a SCSI Send CDB 

30 ( command data block) and sent to the enhanced SCSI miniport driver 508 through the 

backdoor Start IO routine. The destination address at the front of the data packet is checked 

for the unique broadcast address (for example, all Fs). If the packet is a broadcast message, 

the Send routine will send it to the addresses in the broadcast list. Thus, an IP broadcast may 

be simulated by sending the same packet to every node in the driver's broadcast list. If no 
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send buffer is available. the Send routine will set a flag indicating the send queue is stopped 

and return an NDIS_STATUS_RESOURCES error status. As discussed below, in another 

embodiment, the broadcasting may be handled by an IP-capable host bus adapter. Hence, the 

broadcast list is not included in the adapter control block structure. 

5 A Send Callback routine is exported to the enhanced miniport driver in the SRB 

extension. After transmitting the network data packet, the enhanced SCSI miniport driver 508 

calls the Send Callback routine from its interrupt service routine. The Send Callback routine 

returns the send buffer to the queue of free send buffers and checks the queue stopped flag to 

see if the send queue is stopped. If stopped, this routine will schedule the execution of a send 

10 DPC routine. 

The send DPC routine is scheduled by the Send Callback routine upon the stoppage of 

the send queue resulting from a shortage of send buffers. The send DPC routine is 

responsible for notifying the appropriate higher level network driver that resources are now 

available to receive additional packets. This notification is performed by a standard 

15 NdisMSendResourcesAvailable call. However, prior to issuing this call, the send DPC 

routine needs to synchronize with other network miniport functions by acquiring a network 

rniniport spinlock using the standard NdisIMSwitchToMiniport call. The spinlock is returned 

with a call to NdisIMRevertBack. 

A Receive Buffer routine is exported to the enhanced SCSI miniport driver 508 via the 

20 Backdoor Enable IOCTL function. When the enhanced SCSI miniport 508 receives a SCSI 

Send CDB from a second host adapter on a shared bus, the enhanced SCSI miniport 508 calls 

the Receive Buffer routine to obtain a free receive buffer for an incoming data packet. 

A Receive Callback routine is used to insert the receive buffer into the queue of 

received packets and to schedule the execution of a receive DPC routine. After receiving the 

25 incoming data packet, the enhanced SCSI miniport driver 508 calls this routine from its 

interrupt service routine. The Receive Callback routine is exported to the enhanced miniport 

driver in the SRB extension. 

The receive DPC routine is scheduled by the Receive Callback routine after queuing 

an incoming data packet. The receive DPC routine is responsible for passing the received 

30 packets up to the protocol driver using standard NdisMEthlndicateReceive and 

NdisMEthlndicateReceiveComplete calls. This backdoor routine also needs to synchronize 

with other network miniport functions by acquiring and releasing the network miniport 

spinlock using NdisIMSwitchToMiniport and NdisIMRevertBack calls. 
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The receive DPC routine also includes support for packet filtering and multicast lists. 

The packet filtering flags and the multicast list are passed down to the network miniport via 

NDIS _ OID functions described below. The destination address at the front of the data packet 

indicates the type of message, for example, direct address, broadcast, or multicast message 

5 types. The receive DPC routine enforces the filter flags, discarding the types of messages that 

the higher level driver is not interested in receiving. If multicast messages are enabled and a 

multicast message is received, the receive DPC routine verifies that the packet destination 

address is in the multicast list prior to passing the packet up to the protocol driver. The 

receive buffers are returned to the queue of free receive buffers after the data packet has either 

10 been passed up to the protocol driver or discarded. 

In another embodiment, a single DPC routine handles both the task of notifying the 

higher level driver that resources are available to send packets, and the task of passing 

packets to the protocol driver. 

The Port Database callback routine is exported to the enhanced miniport driver via the 

15 Backdoor Enable IOCTL function. As previously described, this routine is called by the SCSI 

miniport driver 508 initially from the IOCTL function and later whenever the port database is 

updated. This routine scans the port database looking for host adapters on the bus. Each 

adapter found is added to the broadcast list maintained in the adapter control block so that the 

driver has a current broadcast list. 

20 A Query Information routine handles NDIS _ OID (NDIS Object Identifier) query 

requests from higher-level network drivers. Each NDIS driver contains an information block 

in which the driver stores dynamic configuration information, such as a multicast address list, 

and statistical information that a management entity can query or set. Each information 

element within the information block is typically referred to as an object An Object identifier 

25 (OID) is used to refer to the object. Thus, a management entity needs to provide an 

appropriate OID when querying or setting a given object. 

30 

A Set Information routine handles NDIS_OID requests from higher-level network 

drivers to pass information to the network miniport driver. The Set Information routine is 

used to pass down the filter flags and the multicast list to the network miniport driver. 

The embodiment where network and storage packets are transferred between computer 

systems using standard IP and SCSI protocols, rather than by encapsulating IP packets in 

SCSI packets, will now be described. The data structures and routines for this embodiment 

are similar to the data structures and routines for the "encapsulation" embodiment described 

above, with the following modifications. In general, the modifications enable the NDIS 
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miniport driver 502 and the HBA processor to send network unencapsulated IP packets and 

the associated scatter/gather lists to be sent to the HBA processor. Furthermore, the 

modifications allow the receive buffers to be immediately pushed onto the HBA processor 

receive buffer queue, rather than having the enhanced SCSI miniport 508 get the receive 

5 buffers from the enhanced NDIS miniport 502 when requested. The modifications help take 

advantage of HBAs that support both network and I/O protocols. 

Several routines and data structures are substantially the same as for the 

"encapsulation" embodiment. For example, the enhanced SCSI miniport Driver Entry routine 

and Reset routine are substantially the same for both the present embodiment and the 

10 "encapsulation" embodiment. Similarly, the enhanced NDIS miniport Send Callback routine, 

Query Information routine and Set Information Routine are substantially unaltered. 

First, modifications to the SCSI miniport driver routines and structures will be 

discussed. The SCSI driver object extension structure previously described is modified to 

provide storage for additional data imported from the enhanced NDIS miniport 502. In 

15 addition, the SCSI driver object extension structure is modified to include a queue for passing 

receive buffers to the HBA processor for incoming IP packets, and to support a separate port 

database used to contain a list of connected IP devices. The additional data imported from the 

enhanced NDIS miniport 502 includes information relating to the receive buffers and the 

ReturnReceive routine, as illustrated below in the backdoor enable data structure 

20 BD_ENABLE_DATA. 

As the HBA supports both 1/0 and network protocols, and can therefore receive IP 

packets directly, the HBA does not need to support SCSI target mode. The SCSI miniport 

Find Adapter routine may therefore be modified to eliminate support for the SCSI target 

mode. Thus, the Find Adapter routine no longer needs to initialize data for the SCSI target 

25 mode. The Find Adapter routine may be further modified to initialize the IP receive buffer 

queue. Support for the SCSI target mode may also be eliminated from the Interrupt DPC 

Routine. 

The SCSI miniport Initialize Adapter routine may be similarly modified to remove 

support for the SCSI target mode. For example, the Initialize Adapter routine no longer needs 

30 to enable target mode in the HBA. The Initialize Adapter routine may be further modified to 

enable the IP mode in the HBA and to pass the receive buffer queue address to the HBA. 

As illustrated below, the BD_INQUIRY_DATA data structure is modified to export 

additional information from the enhanced SCSI miniport driver 508 to the NDIS miniport 

driver 502. For example, the data structure includes a pointer to the receive buffer queue, as 
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well as the size of the receive buffer queue, which can be passed to the NDIS miniport driver 

502. This allows the NDIS miniport driver 502 to directly pass the free receive buffers to the 

HBA processor. Furthermore, an Add Buffers backdoor routine entry is also passed to the 

NDIS miniport driver 502. The Add Buffers backdoor routine permits the NDIS miniport 

5 driver 502 to inform the SCSI miniport driver 508 if free buffers have been added to the 

receive buffer queue. In addition, the data structure also includes an entry for passing a Fibre 

Channel adapter world wide node name. Thus, rather than encapsulating the physical address 

in the network address, as described above, the node name may be used. 

IO typedefstruct _BD_INQUIRY _DATA 
{ 

ULONG Options; II Export miniport supported options 
PSTARTIO_BACKDOOR StartloRoutine; II Export backdoor Startlo entry 
PVOID StartloContext; II Export miniport DevExt pointer 

15 PRESET_BACKDOOR ResetRoutine; II Export backdoor Reset entry 
PVOID ResetContext; // Export miniport Dev Ext pointer 
USHORT ReceiveBufferQueueSize;// Export receive buffer queue size 
PVOID ReceiveBufferQueue; II Export receive buffer queue pointer 
PBUFFERS_BACKDOOR AddBuffersRoutine; II Export backdoor Add Buffers entry 

20 PVOID AddBuffersContext; II Export miniport DevExt pointer 
UCHAR acNodeName[8]; II Export adapter node name 

} BD_INQUIRY_DATA, *PBD_INQUIRY_DATA; 

The _BD_ENABLE_DATA data structure 1s correspondingly modified to import 

25 additional information from the enhanced NDIS miniport driver 502 to the enhanced SCSI 

miniport driver 508. For example, the data structure is used to import the size of each receive 

buffer and the maximum size of IP packets supported. The data structure is also used to 

import pointer and context parameters for the ReturnReceive routine, which is used to pass 

received packets from the SCSI miniport driver 508 to the NDIS miniport driver 502. The 

30 data structure also is used to import the IP address for NIC emulation. Note that the NDIS 

miniport 502 no longer imports the Port Database routine, the Get Buffer routine, or the 

Notification Routine. The NDIS miniport driver 5902 does not need the port database, 

because all addressing is handled by the SCSI miniport driver 508. In the present 

embodiment, the SCSI miniport driver 508 takes the network node name in the IP packet 

35 header, searches for a corresponding Loop ID in the IP port database, and provides the Loop 

ID to the HBA. 

40 

typedef struct BD ENABLE DAT A 
{ - - -

ULONG 
USHORT 

Options; II Import driver supported options 
ReceiveBufferCount; // Import buffer count 
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ULONG ReceiveBufferSize; // Import buffer size 
ULONG MaximumTransferSize; II Import maximum transfer size 
PRETURN PACKETS CALLBACK RetumReceivePacketsRoutine; II Import return 

- - packets routine 
5 PVOID RetumReceivePacketsContext; // Import return packets parameter 

10 

PVOID ReceiveBufferCBs; // Import receive buffer control blocks 
ULONG IpAddress; // Import IP address 

} BD_ENABLE_DATA, *PBD_ENABLE_DATA; 

The Backdoor Start IO routine is also modified, as it no longer needs to build an IOCB 

that passes SCSI commands with encapsulated IP packets to the HBA processor. Instead, in 

the present embodiment, the Backdoor Start IO routine builds and sends an IOCB for sending 

unencapsulated IP packets, along with the associated scatter/gather lists, to the HBA. In 

15 another embodiment, the Backdoor Start IO routine is modified to handle multiple send 

packets on a single call from the NDIS miniport driver 502. 

The Interrupt Service routine (ISR) operates substantially the same as in the 

"encapsulation" embodiment when sending IP packets. The SRB extension contains the 

pointer to the NDIS miniport Callback routine, which is used for returning the send buffer to 

20 the NDIS miniport 502. For incoming receive IP packets, the HBA processor takes empty 

receive buffers from the receive buffer queue as needed. When an entire packet has been 

received into one or more receive buffers, the HBA interrupts the host. The ISR routine then 

passes the received packet to the NDIS miniport 502 using the ReturnReceivePackets callback 

routine. 

25 

30 

The Port Database routine may be modified to keep a separate list of all IP type 

devices, such as other HBAs attached on the same Fibre loop. This list is used by the 

enhanced SCSI miniport 508 to get the Fibre Channel address when sending a packet. 

Because all Fibre Channel addressing is resolved by the SCSI miniport 508, the NDIS 

miniport 502 no longer uses the port database. 

Modifications to the NDIS miniport driver routines and structures will be now be 

discussed. In one embodiment, the IP-capable HBA now handles IP broadcasting operations. 

Hence, the broadcast list of other loop-connected devices may be deleted from the adapter 

control block structure. The adapter control block structure may be further modified to 

provide storage for the additional information exported from the SCSI miniport driver 508, as 

35 previously discussed. 

Because the NDIS miniport 502 no longer uses the port database, the Port Database 

Callback routine may be eliminated. 
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The Initialization routine may be modified to import/export additional information to 

and from the SCSI miniport driver 508, as described above. In the present embodiment, 

SRBs and SRB extensions are no longer used to allocate or initialize receive buffer queues. 

Instead, the receive buffer queue is initialized by the SCSI miniport driver 508, as discussed 

5 above. The receive buffers are then directly added to the HBA processor receive buffer 

queue. The Initialization routine may therefore be modified to call the SCSI miniport 

backdoor routine, AddBuffersRoutine, which informs the SCSI miniport 508 and the HBA 

processor how many buffers were added to the queue. 

As network data is no longer encapsulated in a SCSI command, the Send routine may 

10 be modified to no longer build the SCSI Send CDB in the SRB. Furthermore, because the IP

capable HBA now handles broadcast messages, the Send routine code that simulated an IP 

broadcast may be eliminated. In addition, in one embodiment, the Send routine may be 

modified to support NDIS calls to send multiple packets at a time. Thus, multiple send 

packets can be sent to the SCSI miniport backdoor Start IO routine in a single call. 

15 In one embodiment, the Send DPC routine and the Receive DPC routine may be 

combined into a single DPC routine to handle both functions. After the received packets have 

been indicated up the driver layer stack to higher level network drivers, the free receive 

buffers are returned directly to the HBA processor receive buffer queue. The SCSI miniport 

backdoor routine, AddBuffersRoutine, is called to notify the SCSI miniport and the HBA 

20 processor of the additional free buffers. 

In the present embodiment, all free receive buffers are immediately pushed onto the 

HBA processor receive buffer queue. Therefore, the Receive Buffer routine may be 

completely removed. 

No changes to the Receive Callback routine are needed. However, the Receive 

25 Callback routine pointer is now imported to the SCSI miniport driver 508 via the IOCTL 

command, instead of by the SRB extension. 

While certain preferred embodiments of the invention have been described, these 

embodiments have been presented by way of example only, and are not intended to limit the 

scope of the present invention. Accordingly, the breadth and scope of the present invention 

30 should be defined only in_ accordance with the following claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1. A system for sending both network and storage protocols over the same host 

adapter, said system comprising: 

a network driver, including at least one network miniport; 

a SCSI miniport driver layer coupled to said network driver to receive network 

related information from said network miniport; 

a SCSI driver layer higher than said SCSI miniport driver layer, said higher 

SCSI layer passing storage related information to said SCSI miniport driver layer; 

a bus adapter coupled to said SCSI miniport driver layer, wherein said SCSI 

miniport driver layer transfers both network and storage related information to said 

bus adapter; and 

a communication medium link coupled to said bus adapter, wherein said 

communication link is configured to receive both said network related information and 

said storage related information, and said communication medium link is configured 

15 to couple a first computer system to a second computer system. 

2. The system for sending both network and storage protocols over the same host 

adapter as defined in Claim 1, wherein said network driver includes at least a intermediate 

driver. 

3. The system for sending both network and storage protocols over the same host 

20 adapter as defined in Claim 1, wherein said communication medium link is fibre channel

compatible. 

4. The system for sending both network and storage protocols over the same host 

adapter as defined in Claim 1, wherein said communication medium link is SCSI-compatible. 

5. The system for sending both network and storage protocols over the same host 

25 adapter as defined in Claim 1, wherein said network related information is transferred using 

an Ethernet protocol. 

6. The system for sending both network and storage protocols over the same host 

adapter as defined in Claim 1, wherein said storage related data is transferred using a SCSI 

protocol. 

30 7. The system for sending both network and storage protocols over the same host 

adapter as defined in Claim 1, wherein said storage related data is transferred using a fibre 

channel protocol. 

8. A method of transferring data using a storage protocol and a network protocol 

over the same host adapter, said method comprising the acts of: 
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transferring storage data from an upper layer storage driver layer to a lower 

layer storage driver; 

transferring network data from a network driver to said lower layer storage 

driver; and 

transferring said storage data and said network data to a communication link 

interface circuit. 

9. The method of transferring data as defined in Claim 8, wherein said lower 

layer storage driver is a miniport driver. 

10. The method of transferring data as defined in Claim 8, wherein said upper 

10 layer storage driver is a port driver. 

11. The method of transferring data as defined in Claim 8, wherein said network 

driver includes at least a network miniport driver. 

12. The method of transferring data as defined in Claim 8, further comprising the 

act of encapsulating said network data in a storage command. 

15 13. The method of transferring data as defined in Claim 8, further comprising the 

20 

25 

act of passing a network scatter/gather list to said lower layer storage driver. 

14. The method of transferring data as defined in Claim 8, further comprising the 

act of determining if said lower layer storage driver supports an interface to said network 

driver. 

15. A system for sending both network and storage data using the same driver, said 

system comprising: 

a network driver; and 

a storage driver coupled to said network driver to receive network related 

information, said storage driver configured to receive storage related information from 

an operating system, and said storage driver configured to transfer both said network 

and said storage related data to an interface card. 

16. The system for sending both network and storage data as defined in Claim 15, 

wherein said storage driver further comprises at least one entry point for communication with 

said network driver. 

30 17. The system for sending both network and storage data as defined in Claim 15, 

further comprising a spinlock managed by said storage driver, said spinlock used to control 

access to at least a first resource. 

18. The system for sending both network and storage data as defined in Claim 15, 

wherein said interface card is configured to be coupled to a fibre channel network. 
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19. The system for sending both network and storage data as defined in Claim 15, 

wherein said interface card is configured to be coupled to a SCSI bus. 

20. A device driver for communicating both network and storage information over 

the same interface circuit, said device driver comprising: 

a first entry point used to receive storage data intended for transfer to at least 

one communication link; and 

a second entry point used to receive network data intended for transfer to said 

at least one communication link; and 

an interface used to communicate said storage data using a storage protocol 

and said network data using a network protocol to a communication link interface 

circuit. 

21. The device driver as defined in Claim 20, further comprising at least a standard 

Windows NT class layer. 

22. The device driver as defined in Claim 20, further comprising at least a class 

15 layer, a port layer, and a miniport layer, wherein said second entry point is associated with 

said miniport layer. 

20 

25 

30 

23. A networked system, including at least two computer systems coupled by a 

communication link which transfers data between said computer systems using both network 

and storage protocols, said system comprising: 

at least a first processor located in at least a first of said at least two computer 

systems; 

a first operating system configured to be executed by said first processor; 

a first network driver configured to be executed by said first computer system, 

said first network driver having an interface used to receive network related 

information from said operating system; and 

a first storage driver, configured to be executed by said first computer system, 

said first storage driver having at least a first interface used to receive said network 

related information from said network driver, and said first storage driver having at 

least a second interface used to receive storage related information from said operating 

system; 

a first bus adapter in communication with said first storage driver, said first bus 

adapter used to receive both said network related information and said storage related 

information; and 
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a communication medium in communication with said first adapter, said 

communication medium used to transfer both said network and said storage related 

data, using respectively, a network protocol and a storage protocol, to at least a second 

of said at least two computer systems. 

24. The networked system as defined by Claim 23, further comprising: 

a second host adapter coupled to at least a second processor in a second of said 

at least two computers, said second host adapter coupled to said communication 

medium; and 

a second storage driver, configured to be executed by said second computer 

system, said second storage driver having at least a first interface used to receive said 

network related information and storage related information from said second host 

adapter; 

a second network driver configured to be executed by said second computer 

system, said second network driver having at least a first interface for receiving 

network related information from said storage driver; and 

a second operating system configured to be executed by at least a first 

processor of said second computer system, said second operating system having at 

least one interface for receiving information from said storage driver and said network 

driver. 

20 25. The networked system as defined by Claim 23, wherein said communication 

medium is a fibre channel. 

26. The networked system as defined by Claim 23, wherein said communication 

medium is SCSI-compatible. 

27. The networked system as defined by Claim 23, wherein said first operating 

25 system is Windows NT. 

28. The networked system as defined by Claim 23, wherein said first computer 

system further comprises at least a second processor configured to execute said first operating 

system. 

29. A networked system, including at least two computer systems coupled by at 

30 least two communication links, said networked system comprising: 

a first computer system; 

a second computer system; 
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a first communication link coupling said first computer system and said second 

computer system, said first communication link configured to transfer data using an 

I/0 protocol; 

a second communication link coupling said first computer system and said 

second computer system, said second communication link configured to transfer data 

using a network protocol; 

a failure detection routine configured to detect the failure of said first 

communication link and said second communication link, wherein upon detecting the 

failure of either of said first and said second communication links, said failure 

detection routine causes both I/0 and network protocols to be used to transfer, 

respectively, storage and network data, on the non-failed communication link. 

30. The networked system as defined by claim 29, wherein said I/0 protocol is a 

SCSI protocol. 

31. A method of providing redundant communication between at least two 

15 computer systems, said method comprising the acts of: 

20 

transferring data over a first communication link using an I/0 protocol; 

transferring data over a second communication link using a network protocol; 

detecting when either said first communication link or said second 

communication link have experienced at least a first mode of failure; 

transferring data using said network protocol over said first communication 

link in response to detecting said failure in said second communication link; and 

transferring data using said I/0 protocol over said second communication link 

in response to detecting said failure in said first communication link. 

32. A device driver for communicating both network and storage information 

25 using the same interface circuit, said device driver comprising: 

30 

a first interface used to receive storage data intended for transfer to at least one 

communication link; and 

a second interface used to receive network data intended for transfer to at least 

one communication link; and 

a third interface used to communicate said storage data using said storage 

protocol and said network data, where said network data is encapsulated using said storage 

protocol, to a communication link interface circuit. 

-28-
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33. A device driver for communicating both network and I/O information using the 

same interface circuit using respectively network and I/O protocols, said device driver 

comprising: 

a means for receiving I/O data intended for transfer to at least one 

communication link; and 

a means for receiving network data intended for transfer to at least one 

communication link; and 

a means for communicating said I/O data using an I/O protocol and said 

network data using said network protocol to a means for interfacing to a 

communication medium. 
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CLAIMS: 

1-33. (Cancelled) 

34. (Currently Amended) A network-attached disk (NAO) device adapted to be 

connected through a general purpose front-end network to a host having a system bus, 

wherein the host has a virtual host bus adapter that recognizes the device as if it is a local 

device connected directly to the system bus of the host, the NAO device comprising: 

a network adapter for receiving a disk access command in data link frames through 

the general purpose front-end network; 

a disk controller, connected to the network adapter, for executing the disk access 

command; 

a disk for storing data; and 

a controller, connected to the network adapter and the disk controller, for controlling 

the operation of the NAO device; 

wherein access to the disk is operatively controlled by the disk controller; 

no disk access command is required to be routed through a server associated with 

the NAO; and automatic discovery of the NAO device occurs when it is connected to the 

general purpose front-end network. 

35. (Original) The NAO device of claim 34, wherein the network runs Ethernet. 

36. (Original) The NAO device of claim 34, wherein said disk is formatted as a local disk. 

37. (Original) The NAO device of claim 34, wherein said disk is partitioned as a local 

disk. 

38. (Original) The NAO device of claim 34, wherein the network adapter has a physical 

network interface for receiving data from a host and a media access control (MAC) 

controller. 

39. (Original) The NAO device of claim 34, wherein the controller has a state machine 

for controlling the operation of the NAO device. 

40. (Original) The NAO device of claim 34, wherein the controller has a filter for 

controlling access to the disk. 

2 
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41. (Original) The NAD device of claim 34, wherein the disk is partitioned into a plurality 

of disk partitions. 

42. (Original) The NAD device of claim 41, wherein each disk partition is controlled by a 

separate driver. 

43-49. (Cancelled) 

50. (Currently Amended) A network-attached storage device adapted to be connected 

through a front-end network to a host having a system bus, wherein the host has a virtual 

host bus adapter that recognizes the device as if it is a local device connected directly to the 

system bus of the host, the network-attached storage device comprising: 

a storage device; 

a network adapter for receiving a storage command through the front-end network 

without requiring routing of any storage command through a server associated with the 

storage device; 

a storage controller for executing the storage command; and 

wherein the virtual host bus adaptor comprises: 

a bus driver configured to implement the virtual host bus adaptor through 

which 1/0 operations to the network-attached storage device are sent; 

a port driver configured to redirect 1/0 requests to the network-attached 

storage device through the network; and 

wherein the virtual host bus adaptor enumerates the network-attached 

storage device to the host when the network-attached storage device is connected to the 

front-end network. 

51. (Original} The network-attached storage device of claim 50, further comprising a 

state machine controlling the operation of the storage device. 

52. (Original} The network-attached storage device of claim 50, wherein the storage 

device is a disk. 

53. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a tape device. 

54. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a CD drive. 

3 
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55. (Original) The network-attached storage device of claim 50, wherein the storage 

device is a memory device. 

56-111. (Cancelled) 

112. (Previously Presented) A network attached disk device, comprising: 

a first disk device; 

a network attached disk device controller operative to receivei across a front-end 

networki an input/output command for the first disk device without routing of any input/output 

command through a server associated with the network attached disk device; 

a disk controller operative to control the operation of the disk device in response to 

the input/output command; 

a network adapter operative to receive the input/output command from the front-end 

network attached disk device controller; wherein 

the network attached disk device is operative to be recognized as a local device by a 

remote host; and the front-end network is selected from the group consisting of a Local Area 

Network, a Wide Area Network, an Ethernet, and an Internet. 

113. (Previously Presented) The network attached disk device of claim 112, further 

operative to be recognized by the host as a local device attached to a system bus of the 

remote host. 

114. (Previously Presented) The network attached disk device of claim 112, further 

comprising a second disk device. 

115. (Previously Presented) The network attached disk device of claim 114, wherein the 

first and second disk devices are both operative to be recognized as unique local devices by 

the remote host. 

116. (Previously Presented) The network attached disk device of claim 112, wherein the 

input/output command comprises a local bus input/output command. 

117. (Previously Presented) The network attached disk device of claim 116, wherein the 

input/output command further comprising a protocol stack for network communication. 

4 
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118. (Previously Presented) The network attached disk device of claim 116, wherein a 

protocol stack comprises a TCP/IP connection. 

119. (Previously Presented) The network attached disk device of claim 112, wherein the 

disk controller comprises: 

a channel controller; 

at least one disk channel operatively connected to the channel controller; 

a buffer manager operatively connected to the channel controller; and 

a bus interface operatively connected to the buffer manager and the network 

attached disk device controller. 

120. (Previously Presented) The network attached disk device of claim 112, wherein the 

network attached disk device controller comprises: 

a main controller operative to generally control the operation of the network attached 

disk device; 

a buffer management module operative to cache data associated with the first disk 

device; 

a disk controller driver for interfacing with the disk controller; and 

a network adapter driver for interfacing with the network adapter. 

121. (Previously Presented) The network attached disk device of claim 120, wherein the 

network attached disk device is further operative to provide back-up functionality to the 

remote host. 

122. (Previously Presented) The network attached disk of claim 120, wherein the network 

attached disk device is further operative to control access rights to the first disk. 

123. (Previously Presented) The network attached disk of claim 112, wherein the first disk 

device comprises a compact disk. 

124. (Previously Presented) The network attached disk of claim 112, wherein the first disk 

device comprises a digital versatile disk. 

5 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 587 

Attorney Docket No. 34253/US/2 

REMARKS/ARGUMENTS 

This paper is submitted in response to the Office action mailed on January 9, 2008. 

This paper neither adds nor cancels any claims. Accordingly, after entry of this Amendment 

and Response, claims 34-42- 50-55 and 112-124 remain pending. 

I. Claim Reiections Under 35 U.S.C. § 112 

The Examiner rejected claims 112-124 under 35 U.S.C. § 112, first paragraph, as 

failing to comply with the written description requirement. In particular, the Examiner alleges 

that the instant application does not contain support for implementing the claimed invention 

over a wide-area network (WAN) or the Internet. The Assignee respectfully disagrees. 

First, the Assignee notes that the background of the invention, as set forth in 

paragraphs [0005) to [001 OJ, generally describes issues with operating a disk system or 

network attached storage in light of the increase in popularity of the Internet. The 

background likewise indicates that such devices may use a Common Internet File System 

and/or "the IP protocol used on the Internet." Thus, in setting the stage for the description of 

various embodiments of the invention, the application clearly contemplates issues with (and 

solutions to) problems arising from networked storage devices attached to hosts via the 

Internet. 

Next, the Assignee notes the specification explicitly states in paragraph [0155) that 

the embodiments of the invention may employ "a standard protocol or a non-standard 

protocol," including an Internet protocol {IP). The Assignee respectfully submits that the 

explicit recitation that embodiment may employ an IP for communication with a network

attached disk inherently indicates that the use of the invention can occur over the Internet 

and thus that claim 112 is fully supported by the specification. 

The Assignee further notes that a WAN is generally defined as a network extending 

across a large geographic area. See, e.g., the Wikipedia definition of a WAN at 

http://en.wikipedia.org/wiki/Wide area network and the Webopedia definition located at 

http://www.webopedia.com/TERM/w/wide area network WAN.htm. The Internet is the 

largest WAN in existence, as stated by both sources. Accordingly, the Assignee respectfully 

submits that one of ordinary skill in the art would appreciate that the explicit reference in the 

specification to embodiments of the invention operating over the Internet would likewise 

encompass operation over a WAN. 

For at least the foregoing reasons, the Assignee respectfully submits claims 112-124 

are fully supported by the specification in their present state. The Assignee therefore 

respectfully requests the Examiner withdraw his rejection. 

6 
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II. Claim Reiections Under 35 U.S.C. § 103 

The Examiner rejected claims 34-35, 50 and 112-117 under 35 U.S.C. § 103(a) as 

rendered obvious by the combination of U.S. Patent No. 5,566,331 to Irwin, Jr. et al 

(hereinafter "Irwin"), U.S. Patent No. 6,421,753 to Hoese et al. (hereinafter "Hoese") and 

U.S. Patent No. 6,389,432 to Pothapragada et al. (hereinafter "Pothapragada"). For at least 

the following reasons, the Assignee respectfully disagrees with the Examiner's rejection. 

The Assignee notes independent claim 34, as amended, requires receipt of "a disk 

access command in data link frames through [a] general purpose front-end network." 

Independent claims 50 and 112 require similar limitations; all three require interaction with a 

"front-end network." A front-end network, as defined in paragraph [0043] of the specification, 

carries "general-purpose network traffic" and is distinguished ''from a 'back-end' network 

dedicated to storage such as that used in the conventional Storage Area Network (SAN) 

scheme." 

By contrast, Irwin explicitly requires a dedicated storage network to function. As 

shown in Figs. 1 and 2 of Irwin, data and disk access commands must pass from and to a 

storage device (such as elements 40-4 and 40-m of Fig. 2) via a dedicated "data fabric 11." 

The data fabric 11 is a channel switching fabric that "functions to controllably interconnect 

the data channels ... of the associated data processors with selected high-speed interface 

channels, each of which is connected to a corresponding data storage device" (Irwin, col. 5, 

lines 8-14). Likewise, Irwin explicitly states that access to a storage device by its client 

occurs across the channel-switching fabric 11 (see col. 10, lines 40-45). Indeed, 1/0 

commands (e.g., data access commands) are carried across the specialized back-end 

network of the channel-switching fabric to a storage device as well: "Such encapsulated 

[input/output] commands are switched by the channel-switching fabric 11 onto 1/0 channel 

30-4 where they are read by the controller (not shown) of storage device ... " (col. 10, lines 

58-66). The Assignee respectfully states that channel 30-4 is a "high speed interface 

channel" of the switching fabric and not a "general purpose" or "front-end" network as 

required by the independent claims (see col. 5, lines 10-14). 

In short, the Assignee respectfully submits that Irwin requires a specialized back-end, 

storage-specific network. Indeed, the "data fabric" disclosed by Irwin is nothing more than 

an example of a switched fabric implemented by a Fibre Channel network, as known to 

those skilled in the art. A Fibre Channel network is the very definition of a back-end network 

as used in the present specification, since it is a "network technology primarily used for 

storage networking" (see http://en.wikipedia.org/wiki/Fibre channel). Irwin cannot operate 

without its specialized back-end network. 

Similarly, Hoese requires storage commands to be routed between a storage device 

and a Fibre Channel via a specialized storage router (see Abstract, Fig. 3, col. 5, lines 33-37 

7 
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and col. 5, lines 46-50). Accordingly, Hoese likewise cannot operate without its specialized 

back-end network. 

Pothapragada also requires a Fibre Channel or SAN network for its operation, as 

shown in both Figs. 1 and 2 and discussed in more detail at col. 4, lines 1-6 and col. 4, lines 

17-39. Again, without such storage-specialized back-end networks, Pothapragada ceases to 

function. 

Insofar as no cited reference discloses receiving "''a disk access command in data 

link frames through [a] general purpose front-end network," the references cannot anticipate 

or render obvious the inventions recited in claims 34, 50 and 112. Indeed, the Assignee 

respectfully submits that no cited reference can operate (either singly or in combination) 

without its specialized back-end network, which is explicitly outside the scope of each 

pending independent claim. Thus, the Assignee respectfully submits that claims 34, 50 and 

112 are all patentable over Irwin, Hoese and Pothapragada, whether taken singly or in 

combination. 

All remaining claims depend from one of independent claims 34, 50 and 112 and are 

thus likewise patentable. The Assignee makes this statement without reference to or 

waiving the independent bases of patentability in each such claim. The Assignee reserves 

the right to later argue such bases of patentability if necessary. 

For at least the foregoing reasons, the Assignee respectfully requests the Examiner 

withdraw his rejection and allow all pending claims. 

Ill. Conclusion 

The Assignee thanks the Examiner for his thorough review of the application. The 

Assignee respectfully submits the present application, as amended, is in condition for 

allowance and respectfully requests the issuance of a Notice of Allowability as soon as 

practicable. 

This Amendment is submitted contemporaneously with a petition for a three-month 

extension of time in accordance with 37 CFR § 1.136(a). Accordingly, please charge 

Deposit Account No. 04-1415 in the amount of $525, for a three-month extension of time fee 

for a small entity. The Assignee believes no further fees or petitions are required. However, 

if any such petitions or fees are necessary, please consider this a request therefor and 

authorization to charge Deposit Account No. 04-1415 accordingly. 

8 
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If the Examiner should require any additional information or amendment, please 

contact the undersigned attorney. 

Dated: '] /" ... y l~ 
JI 

9 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 591 

Electronic Patent Application Fee Transmittal 

Application Number: 09974082 

Filing Date: 09-0ct-2001 

Title of Invention: Disk system adapted to be directly attached to network 

First Named Inventor/Applicant Name: Han-Gyoo Kim 

Filer: Stephen C. Hemenway/Elissa Asaro 

Attorney Docket Number: 34253/US/2 

Filed as Large Entity 

Utility Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Fi Ii ng: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Al I owance-and-Post-lssu ance: 

Extension-of-Time: 

Extension - 3 months with $0 paid 1253 1 1050 1050 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 592 

Description Fee Code Quantity Amount Sub-Total in 
USO($) 

Miscellaneous: 

Total in USD ($) 1050 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 593 

Electronic Acknowledgement Receipt 

EFSID: 3591606 

Application Number: 09974082 

International Application Number: 

Confirmation Number: 6653 

Title of Invention: Disk system adapted to be directly attached to network 

First Named Inventor/Applicant Name: Han-Gyoo Kim 

Customer Number: 32940 

Filer: Stephen C. Hemenway/Elissa Asaro 

Filer Authorized By: Stephen C. Hemenway 

Attorney Docket Number: 34253/US/2 

Receipt Date: 09-J U L-2008 

Filing Date: 09-OCT-2001 

Time Stamp: 18:49:49 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1050 

RAM confirmation Number 3541 

Deposit Account 041415 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charae anv Additional Fees reauired under 37 C.F.R. Section 1.17 !Patent aoolication and reexamination orocessina fees) 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 594 

Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes) Multi Pages 
Number /Message Digest Part /.zip (if appl.} 

CombinedAmendmentandPe 68889 

1 Extension of Time titionforExtensionofTime3425 no 2 
3US2.pdf 8d861 f03d98ab864935720ba3ffd3265a 

43e4a5e 

Warnings: 

Information: 

332944 

2 
Amendment - After Non-Final AmendmentandResponseto 

9 
Rejection OA34253US2.pdf 

no 
baf44c171666e20874182eded352575d 

d0ada917 

Warnings: 

Information: 

8155 

3 Fee Worksheet (PTO-06) fee-info.pdf no 2 
987ec22a3aa2212aa6df6404c25ff991 e 

a14a919 

Warnings: 

Information: 

Total Files Size (in bytes): 409988 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions 
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the 
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, 
in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary 
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the 
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due 
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement 
Receipt will establish the international filing date of the application. 
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COMBINED AMENDMENT & PETITION FOR EXTENSION OF Docket No. 

TIME UNDER 37 CFR 1.136(a) (Large Entity) 34253/US/2 

In Re Application Of: Han-Gyoo Kim 

Application No. Filing Date Examiner Customer No. Group Art Unit Confirmation No. 

09/974,082 October 9, 2001 Korobov, Vitali A. 20686 2155 6653 

Invention: DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO NETWORK 

COMMISSIONER FOR PATENTS: 

This is a combined amendment and petition under the provisions of 37 CFR 1.136(a) to extend the period for filing a 
response to the Office Action of January 9i 2008 in the above-identified application. 

Date 

The requested extension is as follows (check time period desired): 

• One month • Two months l2Sl Three months • Four months • Five months 

from: April 9, 2008 until: July 9, 2008 
Date Date 

The fee for the amendment and extension of time has been calculated as shown below: 

CLAIMS AS AMENDED 

CLAIMS REMAINING HIGHEST# NUMBER EXTRA ADDITIONAL 
RATE 

AFTER AMENDMENT PREV. PAID FOR CLAIMS PRESENT FEE 

TOTAL CLAIMS 28 - 111 = 0 X $50.00 $0.00 

INDEP. CLAIMS 3 - 14 = 0 X $210.00 $0.00 

FEE FOR AMENDMENT $0.00 

FEE FOR EXTENSION OF TIME $1,050.00 

TOTAL FEE FOR AMENDMENT AND EXTENSION OF TIME $1,050.00 

P28LARGE/REV06 
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COMBINED AMENDMENT & PETITION FOR EXTENSION OF 
TIME UNDER 37 CFR 1.136(a) (Large Entity) 

Docket No. 

34253/US/2 

The fee for the amendment and extension of time is to be paid as follows: 

cc: 

D A check in the amount of for the amendment and extension of time is enclosed. 

IZl Please charge Deposit Account No. 04-1415 in the amount of $1,050.00 

IZl The Director is hereby authorized to charge payment of the following fees associated with this 

communication or credit any overpayment to Deposit Account No. 04-1415 

IZl Any additional filing fees required under 37 C.F.R. 1.16. 

D Any patent application processing fees under 37 CFR 1.17. 

IZl If an additional extension of time is required, please consider this a petition therefor and charge any additional 
fees which may be required to Deposit Account No. 04-1415 

D Payment by credit card. Form PTO-2038 is attached. 

WARNING: Information on this form may become public. Credit card information should not be 
included on this form. Provide credit card information and authorization on PTO-2038. 

P28LARGE/REV06 
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PTO/SB/06 (07-06) 
Approved for use through 1/31/2007. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 09/974,082 10/09/2001 • To be Mailed 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY IZI OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

0 BASIC FEE N/A N/A N/A N/A 
(37 CFR 1.16(a), (bl, or (cl) 

• SEARCH FEE 
(37 CFR 1.16(kl, (il, or (mll 

N/A N/A N/A N/A 

• EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A N/A 

TOTAL CLAIMS X $ = OR X $ = 
(37 CFR 1.16(i)) minus 20 = 

INDEPENDENT CLAIMS X $ = X $ = 
(37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 

• APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

• MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

07/09/2008 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ * 28 Minus ** 111 = 0 X $25 = 0 OR X $ = 
0 

1.16(i\\ 

z Independent 
* 3 Minus ***14 = 0 X $105 = 0 OR X $ = 

w (37 CFR 1.16(hll 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L 0 OR ADD'L 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

I-
AMENDMENT PAID FOR 

z Total (37 CFR 
* Minus ** = X $ = OR X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = OR X $ = 0 137 CFR 1.16/h\\ 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /LAVINIA D. JOHNSON/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information Is required by 37 CFR 1.16. The information Is required to obtain or retain a benefit by the public which Is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Attorney Docket No. 34253/US/2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re A lication of: 

Applicant: Han-gyoo Kim 

App. No.: 09/974,082 

Filed: 

Title: 

October 9, 2001 

DISK SYSTEM ADAPTED TO BE 
DIRECTLY ATTACHED TO A 
NETWORK 

Con. No.: 6653 

Art Unit: 2155 

Examiner: Korobov, Vitali A. 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
UNDER 37 C.F.R. §§ 1.97(c)(1), 1.97(e)(2), and 1.98 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The Examiner is requested to consider the references noted on the enclosed Form 

PTO/SB/08a during examination of the above-identified patent application. These references 

are submitted for the Examiner's consideration and are submitted pursuant to the duty of 

disclosure under 37 C.F.R. § 1.56. In submitting these references, no representation is made or 

implied that the references are or are not material to the examination of the application. The 

Examiner is encouraged to make his or her own determination of materiality. Pursuant to the 

requirements of 37 C.F.R. § 1.98(a)(2)(ii), copies of the U.S. patent and U.S. patent application 

publication references are not provided, unless required by the Office. 

This Supplemental Information Disclosure Statement is filed after the period specified in 

37 C.F.R. § 1.97(b), but before the mailing date of either (1) a final Office action or (2) a Notice 

of Allowance. Accordingly, this Information Disclosure Statement requires a statement 

according to 37 C.F.R. § 1.97(e). 

Statement Under 37 C.F.R. § 1.97(e)(2) 

No item of information contained in the Supplemental Information Disclosure Statement 

was cited in a communication from a foreign patent office in a counterpart foreign application, 

and, to my knowledge after making reasonable inquiry, no item of information contained in the 

Supplemental Information Disclosure Statement was known to any individual designated in 37 

4840-6922-7778\l 
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Attorney Docket No. 34253/US/2 

C.F.R. § 1.56(c) more than three months prior to the filing of the Supplemental Information 

Disclosure Statement. 

The Applicant believes no fees or petitions are due with this filing. However, should any 

such fees or petitions be required, please consider this a request therefor and authorization to 

charge Deposit Account No. 04-1415 as necessary. 

If the Examiner has any questions, please contact the undersigned attorney. 

DO SE & WHITNEY LLP 
R ubl" Plaza Building, Suite 4700 
3 venteenth Street 
Denver, Colorado 80202-564 7 
Phone: (303) 629-3400 
Fax: (303) 629-3450 

2 
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PTO/SB/OBA (08-03) APPLICATION NO.: FILING DATE: 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

09/974,082 October 9, 2001 Substitute for Form 1449A/PTO 

INFORMATION DISCLOSURE INVENTOR(S): ART UNIT: 

STATEMENT BY APPLICANT Han-gyoo Kim 2155 
EXAMINER NAME: ATTY. DOCKET NO.: 

(Use as many sheets as necessary) Korobov, Vitali A. 34253/US/2 

U.S. PATENT DOCUMENTS 

EXAMINER Cite PATENT ISSUE Name of Patentee of Cited Pages, Columns, Lines, 

INITIALS* No.1 NUMBER DATE Document Where Relevant Passages 

Number - Kind Code MM-DD-YYYY 
or Relevant Figures Appear 

(if known) 

1. 5,721,818 02/1998 Hanif et al. 
2. 5,987,523 11/1999 Hind et al. 
3. 6,347,095 02/2002 Tang et al. 
4. 6,578,111 06/2003 Damron et al. 
5. 6,609,167 08/2003 Bastiani et al. 
6. 6,647,016 11/2003 lsoda et al. 
7. 7,069,312 06/2006 Kostic et al. 
8. 7,069,350 06/2006 Fujita et al. 
9. 7,076,690 07/2006 Todd et al. 
10. 7,251,704 07/2007 Solomon et al. 
11. 7,277,955 10/2007 Elliott 
12. 7,376,133 05/2008 Gettala et al. 
13. 7,383,229 06/2008 Jacoby 

U.S. PUBLICATION DOCUMENTS 

EXAMINER Cite PUBLICATION PUBLICATION Name of Applicant of Cited Pages, Columns, Lines, 

INITIALS* No.1 NUMBER DATE Document Where Relevant Passages 

Number - Kind Code" MM-DD-YYYY 
or Relevant Figures Appear 

(if known) 

14. 2003/0018403 01/2003 Braun et al. 
15. 2004/0117813 06/2004 Karaoguz et al. 
16. 2003/0225834 12/2003 Lee et al. 
17. 2005/0042591 02/2005 Bloom et al. 
18. 2005/0110768 05/2005 Marriott et al. 
19. 2006/0004935 01/2006 Seto et al. 
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FOREIGN PATENT DOCUMENTS 

EXAMINER Cite DOCUMENT PUBLICATION Name of Patentee or Pages, Columns, 
INITIALS. No.1 NUMBER DATE Applicant of Cited Lines, Where Relevant T6 

Country Code - MM-DD-YYYY Document Passages or Relevant 
Number• - Kind Code' (if Figures Appear 

known) 

OTHER PRIOR ART- NON PATENT LITERATURE DOCUMENTS 

EXAMINER Cite Include name of Author, title of the article (when appropriate), title of the item (book, magazine, 
INITIALS' No. 1 journal, serial, symposium, catalog, etc.), volume-issue number(s), publisher, page(s) and date. T6 

EXAMINER I DATE CONSIDERED 

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not 
in conformance and not considered. Include copy of this form with next communication to applicant. 

communication to applicant. 

1 Applicant's unique citation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO 
Standard ST.3) 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. s Kind of document by the appropriate symbols as 
indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached. 
I. 
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Electronic Acknowledgement Receipt 

EFSID: 3731143 

Application Number: 09974082 

International Application Number: 

Confirmation Number: 6653 

Title of Invention: Disk system adapted to be directly attached to network 

First Named Inventor/Applicant Name: Han-Gyoo Kim 

Customer Number: 32940 

Filer: Stephen C. Hemenway/Elissa Asaro 

Filer Authorized By: Stephen C. Hemenway 

Attorney Docket Number: 34253/US/2 

Receipt Date: 05-AUG-2008 

Filing Date: 09-OCT-2001 

Time Stamp: 14:52:14 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document Document Description File Name File Size(Bytes) Multi Pages 
Number /Message Digest Part /.zip (if appl.} 

118938 

1 
Information Disclosure Statement Supplemental I DS34253US2. 

4 
(I OS) Filed (SB/08) pdf 

no 
15f3094cbc90d3f8eaac96e9e666b966 

2871 c7e1 

Warnings: 

Information: 
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This is not an USPTO supplied IDS fillable form 

Total Files Size (in bytes):! 118938 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt 
similar to a Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date 
shown on this Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions 
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the 
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, 
in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary 
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the 
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due 
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement 
Receipt will establish the international filing date of the application. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

09/974,082 10/09/2001 

32940 7590 09/15/2008 

DORSEY & WHITNEY LLP 
555 CALIFORNIA STREET, SUITE 1000 
SUITE 1000 
SAN FRANCISCO, CA 94104 

FIRST NAMED INVENTOR 

Han-Gyoo Kim 

UNITED STA TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

34253/US/2 6653 

EXAMINER 

HAMZA, FARUK 

ART UNIT PAPER NUMBER 

2155 

MAIL DATE DELIVERY MODE 

09/15/2008 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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Office Action Summary 

Application No. 

09/974,082 

Examiner 

FARUK HAMZA 

Applicant(s) 

KIM, HAN-GYOO 

Art Unit 

2155 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )IZI Responsive to communication(s) filed on 09 July 2008. 

2a)0 This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[8J Claim(s) 34-42.50-55 and 112-124 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) __ is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)[8J Claim(s) 34-42. 50-55 and 112-124 are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17 .2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20080911 
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Application/Control Number: 09/974,082 

Art Unit: 2155 

Page 2 

1. 

Election/Restrictions 

This application contains claims directed to the following patentably 

distinct species of the claimed invention: Species 1 (A network-attached disk 

(NAO) device comprising: a network adapter for receiving a disk access 

command in data link frames through the general purpose front-end network; a 

disk controller for executing the disk access command; and automatic discovery 

of the NAO device occurs when it is connected to the general purpose front-end 

network; Fig. 14, 15 P [0089-0094]); Species 2 (A network-attached disk (NAO) 

device comprising: a network adapter for receiving a storage command through 

the front-end network without requiring routing of any storage command; a 

storage controller for executing the storage command; a bus driver configured to 

implement virtual host bus; a port driver configured to redirect 1/0 requests to the 

network-attached storage and the virtual host bus adaptor enumerates the 

network-attached storage device to the host when the network-attached storage 

device is connected to the front-end network; Figure 20A, 20B; P [0105-011 O]); 

Species 3 (A network-attached disk (NAO) device comprising: a network 

attached disk device controller operative to receive an 1/0 command for first disk 

device without routing 1/0 command; a disk controller operative to control the 

operation of the disk device in response to the 1/0 command; a network adaptor 

operative to receive the 1/0 command from the front-end network attached disk 

device controller; the network attached disk device is operative to be recognized 

as a local device by a remote host; Figure 17,18,19,P [0099-0102]). 
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Application/Control Number: 09/974,082 

Art Unit: 2155 

Page 3 

Related inventions are distinct if the inventions as claimed are not 

connected in at least one of design, operation, or effect (e.g., can be made by, or 

used in, a materially different process) and wherein at least one invention is 

patentable (novel and non-obvious) over the other (though they may each be 

unpatentable over the prior art). See MPEP § 802.01 (II). 

In the instant case, the Species 1, 2 and 3 are not connected in at least 

mode of operation, which is clearly evidenced by Fig.14, Fig. 15, Fig. 20A, Fig. 

20B, Fig. 17, Fig. 18 and Fig. 19 respectively, and relevant parts of the disclosure 

describing these figures. 

The Examiner has determined that the additional attributes present in 

Species 2 and 3 would not be an obvious variation of attributes present in 

Species 1 to one of ordinary skills in the art. Therefore, Species 1 are patentably 

distinct from Species 2 and 3, though they may each be unpatentable over the 

prior art. 

The Examiner has determined that the Species 1-3 differ in mode of 

operation from one another in ways that would not be obvious to one of ordinary 

skills in the art at the time the invention was made. Therefore, Species 1-3 are 

patentably distinct from one another, though they may each be unpatentable over 

the prior art. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed 

species for prosecution on the merits to which the claims shall be restricted if no 
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Page 4 

generic claim is finally held to be allowable. Currently, no claim appears to be 

generic. 

Applicant is advised that a reply to this requirement must include an 

identification of the species that is elected consonant with this requirement, and a 

listing of all claims readable thereon, including any claims subsequently added. 

An argument that a claim is allowable or that all claims are generic is considered 

nonresponsive unless accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to 

consideration of claims to additional species which are written in dependent form 

or otherwise include all the limitations of an allowed generic claim as provided by 

37 CFR 1.141. If claims are added after the election, applicant must indicate 

which are readable upon the elected species. MPEP § 809.02(a). 

Should applicant traverse on the ground that the species are not 

patentably distinct, applicant should submit evidence or identify such evidence 

now of record showing the species to be obvious variants or clearly admit on the 

record that this is the case. In either instance, if the examiner finds one of the 

inventions unpatentable over the prior art, the evidence or admission may be 

used in a rejection under 35 U.S.C. 103(a) of the other invention. 

Applicant is advised that the reply to this requirement to be complete must 

include an election of the invention to be examined even though the requirement 

be traversed (37 CFR 1.143). 
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Application/Control Number: 09/974,082 
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2. 

Applicant is reminded that upon the cancellation of claims to a non-elected 

invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) 

if one or more of the currently named inventors is no longer an inventor of at 

least one claim remaining in the application. Any amendment of inventorship 

must be accompanied by a request under 37 CFR 1.48(b) and by the fee 

required under 37 CFR 1.17(i). 

A telephone call was made to the applicant's representative (Mr. Craig 

Hemenway, Reg. No. 44,759) on September 11th, 2008 to request an oral 

election to the above restriction requirement, but did not result in an election 

being made. 

Applicant is given ONE (1) MONTH, or THIRTY (30) DAYS from the 

mailing date of this communication, whichever is longer, within which to respond 

to this election/restriction requirement in order to avoid abandonment (35 U.S.C. 

§ 133). Extensions of this time period may be granted under 37 CFR 1.136(a). 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to Faruk Hamza whose telephone number is 

571-272-7969. The examiner can normally be reached on Monday through 

Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Saleh Najjar can be reached at 571-272-4006. The fax 

phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for unpublished applications is available through Private PAIR only. For more 

information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 886-217-9197 (toll -free). 

Faruk Hamza 

Patent Examiner 

Group Art Unite 2155 

/saleh najjar/ 

Supervisory Patent Examiner, Art Unit 2155 
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Office Action Summary 

Application No. 

09/974,082 

Examiner 

FARUKHAMZA 

Applicant(s) 

KIM, HAN-GYOO 

Art Unit 

2155 I 
- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the malling date of this communication. 
If NO period for reply Is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the malling date of this communication. 
Failure to reply wrthin the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent tenn adjustment. See 37 CFR 1.704(b). 

Status 

1 )[8] Responsive to communication(s) filed on 09 July 2008. 

2a)O This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. ·11, 453 O.G. 213·_ 

Disposition of Claims 

4)1'8] Claim(s) 34-42.50-55 and 112-124 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) __ is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)1'8] Claim(s) 34-42. 50-55 and 112-124 are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. 

5) 0 Notice of Informal Patent Application 

6) 0 Other: __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20080911 
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1. 

Election/Restrictions 

This application contains claims directed to the following patentably 

distinct species of the claimed invention: Species 1 (A network-attached disk 

(NAD) device comprising: a network adapter for receiving a disk access 

command in data link frames through the general purpose front-end network; a 

disk controller for executing the disk access command; and automatic discovery 

of the NAD device occurs when it is connected to the general purpose front-end 

network; Fig. 14, 15 P [0089-0094]); Species 2 (A network-attached disk (NAD) 

device comprising: a network adapter for receiving a storage command through 

the front-end network without requiring routing of any storage command; a 

storage controller for executing the storage command; a bus driver configured to . 

implement virtual host bus; a port driver configured to redirect 1/0 requests to the 

network-attached storage and the virtual host bus adaptor enumerates the 

network-attached storage device to the host when the network-attached storage 

device is connected to the front-end network; Figure 20A, 20B; P [0105-011 0]); 

Species 3 (A network-attached disk (NAD) device comprising: a network 

attached disk device controller operativ1{to receive. an itd. command for first di$k 

device without routing 1/0 command; a disk controller operative to control the 

operation of the disk device in response to the 1/0 command; a network adaptor 

operative to receive the 1/0 command from the front-end network attached disk 

device controller; the network attached disk device is operative to be recognized 

as a local device by a remote host; Figure 17,18,19,P [0099-0102]). 
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connected in at least one of design, operation, or effect (e.g., can be made by, or 

used in, a materially different process) and wherein at least one invention is 

patentable (novel and non-obvious) over the other (though they may each be 

unpatentable over the prior art). See MPEP § 802.01 (II). 

In the instant case, the Species 1, 2 and 3 are not connected in at least 

mode of operation, which is clearly evidenced by Fig.14, Fig. 15, Fig. 20A, Fig. 

20B, Fig. 17, Fig. 18 and Fig. 19 respectively, and relevant parts of the disclosure 

describing these figures. 

The Examiner has determined that the additional attributes present in 

Species 2 and 3 would not be an obvious variation of attributes present in 

Species 1 to one of ordinary skills in the art. Therefore, Species 1 are patentably 

distinct from Species 2 and 3, though they may each be unpatentable over the 

prior art. 

The Examiner has determined that the Species 1-3 differ in mode of 

operation from one another in ways that would not be obvious to one of ordinary 

skills in the art at the ·time the invention wa·s .rriade, Therefore, Species 1.,3 are. 

patentably distinct from one another, though they may each be unpatentable over 

the prior art. 

Applicant is required under 35 U.S.C. 1.21 to elect a single disclosed 

species for prosecution on the merits to which the claims shall be restricted if no 
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generic claim is finally held to be allowable. Currently, no claim appears to be 

generic. 

Applicant is advised that a reply to this requirement must include an 

identification of the species that is elected consonant with this requirement, and a 

listing of all claims readable thereon, including any claims subsequently added. 

An argument that a claim is allowable or that all claims are generic is considered 

nonresponsive unless accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to 

consideration of claims to additional species which are written in dependent form 

or otherwise include all the limitations of an allowed generic claim as provided by 

37 CFR 1.141. If claims are added after the election, applicant must indicate 

which are readable upon the elected species. MPEP § 809.02(a). 

Should applicant traverse on the ground that the species are not 

patentably distinct, applicant should submit evidence or identify such evidence 

now of record showing the species to be obvious variants or clearly admit on the 

record that this is the case. In either instance, if the examiner finds one of the 

inventions unpatentable over .the prior-art; the evidence or admission may be . 

used in a rejection under 35 U.S. C. 103(a) of the other invention. 

Applicant is advised that the reply to this requirement to be complete must 

include an election of the invention to be examined even though the requirement 

be traversed (37 CFR 1.143). 
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Applicant is reminded that upon the cancellation of claims to a non-elected 

invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) 

if one or more of the currently named inventors is no longer an inventor of at 

least one claim remaining in the application. Any amendment of inventorship 

must be accompanied by a request under 37 CFR 1.48(b) and by the fee 

required under 37 CFR 1.17(i). 

A telephone call was made to the applicant's representative (Mr. Craig 

Hemenway, Reg. No. 44,759) on September 11th, 2008 to request an oral 

' 
election to the above restriction requirement, but did not result in an election 

being made. 

Applicant is given ONE (1) MONTH, or THIRTY (30) DAYS from the 

mailing date of this communication, whichever is longer, within which to respond 

to this election/restriction requirement in order to avoid aban.donment (35 U.S.C. 

§ 133). Extensions of this time period may be granted under 37 CFR 1.136(a). 

2. Any inquiry concerning this c:ommunication or earlier communications from 

the examiner should be directed to Faruk Hamza whose telephone number is 

. 571-i72'-7969. Tbe exa.fllirier can normally be reachE!d ad Monday. ttir.ough 

Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Saleh Najjar can be reached at 571-272-4006. The fax 

phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for unpublished applications is available through Private PAIR only. For more 

information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 886-217-9197 (toll -free). 

Faruk Hamza 

Patent Examiner 

Group Art Unite 2155 

/saleh najjar/ 

Supervisory Patent Examiner, Art Unit 2155 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

: 09/974,082 
: Han-Gyoo Kim 
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: Faruk Hamza 

Docket No. 
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REVOCATION OF PREVIOUS POWER OF ATTORNEY, 
APPOINTMENT OF POWER OF ATTORNEY BY ASSIGNEE 

CHANGE OF CORRESPONDENCE ADDRESS 
AND STATEMENT UNDER 37 CFR 3.73(b) 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Revocation 

I or we hereby revoke all previous powers of attorney given in the above-identified 

application. 

Power of Attorney 

The undersigned, on behalf ofXIMETA TECHNOLOGY, INC., assignee of the above

referenced patent application, hereby appoints the practitioners associated with Customer 

Number 06449 as attorneys to prosecute the application identified above, and to transact all 

business in the United States Patent and Trademark Office connected therewith. 
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Please change the correspondence address for the above-identified application to 

Customer Number 06449. 

Statement under 37 CFR 3.73(b) 

I am an authorized representative ofXIMETA TECHNOLOGY, INC., the assignee of 

record of I 00% interest in the present application identified above by virtue of an assignment 

from the inventor(s) of the patent application identified above. The assignment was recorded in 

the United States Patent and Trademark Office at Reel O 13024, Frame 0218. 

Assignee: XIMETA TECHNOLOGY, INC. 

Da1e;t/e>v,-i£.=J By~ 

Name: /--;'~ d-; 'fo o /c.(t'-f 
Title: C.. !;-0 
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characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appl. No. 
Applicant 
Filed 
TC/A.U. 
Examiner 

Docket No. 
Customer No. 
Confirmation No. 

09/974,082 
Han-Gyoo Kim 
October 9, 2001 
2155 
Faruk HAMZA 

3720-101 
06449 
6653 

Director of U.S. Patent and Trademark Office 
P. 0. Box 1450 
Alexandria, Virginia 22313-1450 

RESPONSE TO ELECTION REQUIREMENT 

In reply to the Office Action mailed September 15, 2008, please amend the 

above-identified application as indicated below. A four-month extension of time is also 

submitted herewith extending the date of response from October 15, 2008 to February 

15, 2009 (February 15 was a Sunday and February 16 was a holiday). Therefore, this 

response is timely. 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks begin on page 7 of this paper. 
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The following listing of the claims replaces and supersedes all previous listings. 

Listing of Claims: 

1-33. (Cancelled) 

34. (Previously Presented) A network-attached disk (NAO) device adapted 

to be connected through a general purpose front-end network to a host having a system 

bus, wherein the host has a virtual host bus adapter that recognizes the device as if it is 

a local device connected directly to the system bus of the host, the NAO device 

comprising: 

a network adapter for receiving a disk access command in data link frames 

through the general purpose front-end network; 

a disk controller, connected to the network adapter, for executing the disk access 

command; 

a disk for storing data; and 

a controller, connected to the network adapter and the disk controller, for 

controlling the operation of the NAO device; 

wherein access to the disk is operatively controlled by the disk controller; 
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no disk access command is required to be routed through a server associated 

with the NAO; and automatic discovery of the NAO device occurs when it is connected 

to the general purpose front-end network. 

35. (Original) The NAO device of claim 34, wherein the network runs Ethernet. 

36. (Original) The NAO device of claim 34, wherein said disk is formatted as a 

local disk. 

37. (Original) The NAO device of claim 34, wherein said disk is partitioned as a 

local disk. 

38. (Original) The NAO device of claim 34, wherein the network adapter has a 

physical network interface for receiving data from a host and a media access control 

(MAC) controller. 

39. (Original) The NAO device of claim 34, wherein the controller has a state 

machine for controlling the operation of the NAO device. 

40. (Original) The NAO device of claim 34, wherein the controller has a filter for 

controlling access to the disk. 
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41. (Original) The NAO device of claim 34, wherein the disk is partitioned into a 

plurality of disk partitions. 

42. (Original) The NAO device of claim 41, wherein each disk partition is 

controlled by a separate driver. 

43-124. (Cancelled) 

125. (New) A network-attached disk (NAO) device adapted to be connected 

through a general purpose front-end network to a host computer having a system bus, 

the NAO device comprising: 

a network adapter for receiving a disk access command through the general 

purpose front-end network, said network adapter including: 

a physical network interface for interfacing with the general purpose front

end network to receive a disk 1/0 request packet from the host computer, 

and 

a media access control (MAC) controller connected to the physical 

network interface to extract necessary data from the disk 1/0 request 

packet; 
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a disk controller, connected to the network adapter, for executing the disk access 

command; 

a disk for storing data; and 

a controller, connected to the network adapter and the disk controller, for 

controlling the operation of the NAO device. 

126. (New) The NAO device of claim 125, wherein automatic discovery of the 

NAO device occurs when it is connected to the general purpose front-end network. 

127. (New) The NAO device of claim 125, wherein the general purpose front

end network runs Ethernet. 

128. (New) The NAO device of claim 125, wherein said disk is formatted as a 

local disk. 

129. (New) The NAO device of claim 125, wherein said disk is partitioned as a 

local disk. 

130. (New) The NAO device of claim 125, wherein the controller has a state 

machine for controlling the operation of the NAO device. 
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131. (New) The NAO device of claim 125, wherein the controller has a filter for 

controlling access to the disk. 

132. (New) The NAO device of claim 125, wherein the disk is partitioned into a 

plurality of disk partitions. 

133. (New) The NAO device of claim 125, wherein each disk partition is 

controlled by a separate driver. 
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The Election Requirement dated September 15, 2008, has been received and 

carefully reviewed. In response thereto, Applicant elects, with traverse, to prosecute 

Species I, which is defined by claims 34-42. Claims 50-55 and 112-124 were cancelled 

without prejudice or disclaimer. New claims 125-133 are added. Support for the claims 

can be found in, inter alia, paragraphs 0089-0094 and Figs. 14-15. Thus, claims 34-42 

and 125-133 are currently pending and submitted for reconsideration. 

By cancelling claims 50-55 and 112-124, the basis for the Election Requirement 

is removed. Applicant submits that new claims 125-133 cover Figs. 14-15 and therefore 

should be included in Species I and be prosecuted along with claims 34-42. Applicant 

respectfully request the Election Requirement be withdrawn and all claims be promptly 

examined. 
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If for any reason the Examiner determines that the application is not now in 

condition for allowance, it is respectfully requested that the Examiner contact, by 

telephone, the Applicant's undersigned attorney at the indicated telephone number to 

arrange for an interview to expedite the disposition of this application. 

February 17, 2009 
Date 

1580977 

Respectfully submitted, 

/Brian A. Tollefson/ 
Attorney for the Applicant 
Brian A. Tollefson 
Reg. No. 46,338 
ROTHWELL, FIGG, ERNST & MANBECK 
1425 K Street, N.W. 
Suite 800 
Washington, D.C. 20005 
(202) 783-6040 
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Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
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1. 

2. 

3. 

Response to Amendment 

This action is response to the communication filed on February 17, 2009. 

Applicant's election of species I (claims 34-42) is acknowledged. Claims 50-55 

and 112-124 have been canceled. Claims 125-133 have been newly added. 

Claims 34-42 and 125-133 are pending. 

Examiner's Note 

The use of intended use clauses have been noted in the claims (i.e. 

"adapted to"). Applicant is advised that such terminology may render some 

limitation optional. 

Claim Rejections - 35 USC§ 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 
(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 34-35 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over the U. S. Patent No. 5,566,331, issued to Irwin, Jr. et al., hereinafter Irwin, in 

view of the U. S. Patent No. 6,421,753 issued to Hoese et al., hereinafter Hoese, 

and further in view of the U. S. Patent No. 6,389,432 to Pothapragada et al., 

hereinafter Pothapragada. 

Regarding claim 34, Irwin teaches a network-attached disk (NAO) device 

adapted to be connected through a network to a host having a system bus, 

wherein the host has a virtual host bus adapter that recognizes the device as if it 

is a local device connected directly to the system bus of the host (Col. 2, lines 
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access command in data link frames through the general purpose front-end 

network (Encapsulating data in the form required by the channel-switching fabric 

(col. 10, lines 58-63) transmitted using lower levels of protocol (col. 12, lines 30-

35). Implementation of Ethernet that Irwin teaches in col. 13, lines 59-64 

inherently requires a storage device connected to the Ethernet to have a network 

adapter); a disk controller, connected to the network adapter (col. 15, line 67 and 

col. 16, lines 1-7 - controller of the direct access storage device), for executing 

the disk access command (col. 16, lines 1-7 - controller of the direct access 

storage device encapsulates and executes access commands); a disk for storing 

data (Fig. 1, direct access storage devices 40-1 to 40-m); and a controller, 

connected to the network adapter and the disk controller, for controlling the 

operation of the NAO device (Fig. 1, control path 13); wherein access to the disk 

is operatively controlled by the disk controller (col. 15, lines 59-67 and col. 16, 

lines 1-7). 

Irwin does not explicitly teach the NAO device wherein no disk access command 

is required to be routed through a server associated with the NAO. 

However, Hoese in analogous art, directed to a method for providing 

virtual local storage on remote SCSI storage devices, teaches the NAO device 

wherein no disk access command is required to be routed through a server 

associated with the NAO (Hoese, col. 3, lines 30-37). Hoese essentially takes the 

invention of Irwin (See Fig. 1 of Hoese, data access server 14 ), and proposes to 
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4. 

eliminate the data storage server in order to speed up the data access (Hoese, 

col. 1, lines 50-55), and to implement other technical advantages (Hoese, col. 2, 

lines 25-44 ). 

Irwin and Hoese do not explicitly teach an automatic discovery of the NAO 

device that occurs when it is connected to the network. 

However, Pothapragada, in analogous art, directed to a system with virtual 

volume access and management, teaches a system wherein discovery of the 

NAO device occurs when it is connected to the network (6:54-60). 

Therefore, it would have been obvious to one having ordinary skills in the 

art at the time the invention was made to incorporate the teachings of Hoese and 

Pothapragada into the teachings of Irwin in order to speed up the data access 

(Hoese, col. 1, lines 50-55) and to implement other technical advantages (Hoese, 

col. 2, lines 25-44 ), and in order to increase storage volume utilization. Modified 

in this manner Irwin is hereinafter referred to as "modified Irwin". 

Regarding claim 35, modified Irwin teaches the NAO device of claim 34, 

wherein the network runs Ethernet (col. 13, lines 59-64 ). 

Claims 36-42 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over modified Irwin in view of the U. S. Patent No. 6,807,581 to Starr et al., 

hereinafter Starr. 

Regarding claim 36, modified Irwin teaches the NAO device of claim 34. 

Modified Irwin does not explicitly teach such device wherein said disk is 

formatted as a local disk. 
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However, Starr in analogous art, related to a network attached storage 

unit, teaches such device wherein said disk is formatted as a local disk (As per 

col. 6, lines 40-43, storage 66, local to the host, and INIC storage 70 share the 

same file system 23). 

Therefore, it would have been obvious to one having ordinary skills in the 

art at the time the invention was made to incorporate the teachings of Starr into 

the teachings of Irwin in order to reduce overhead associated with accessing 

data stored in different file formats. (Modified Irwin with incorporated teachings of 

Starr is hereinafter referred to as I/H/S). 

Regarding claim 37, I/H/S teaches the NAO device of claim 34, wherein 

said disk is partitioned as a local disk (Starr, as per col. 6, lines 40-43, storage 

66, local to the host, and INIC storage 70 share the same file system 23. Also, as 

per col. 6, lines 30-35, the file system 23 supports logical file format, and 

therefore is inherently capable of supporting partitions, partitions being nothing 

more than logical subdivisions of a physical disk space). 

Regarding claim 38, I/H/S teaches the NAO device of claim 34, wherein 

the network adapter has a physical network interface for receiving data from a 

host and a media access control (MAC) controller (Starr, col. 5, lines 35-39 and 

Fig. 1 - Media Access Control 60). 

Regarding claim 39, I/H/S teaches the NAO device of claim 34, wherein 

the controller has a state machine for controlling the operation of the NAO device 

(Starr, Fig. 1, 1/0 controller 72). 
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5. 

Regarding claim 40, I/H/S teaches the NAO device of claim 34, wherein 

the controller has a filter for controlling access to the disk (Starr, col. 7, lines 23-

26 - filtering based on authentication and other connection initialization 

procedures). 

Regarding claim 41, I/H/S teaches the NAO device of claim 34, wherein 

the disk is partitioned into a plurality of disk partitions (Starr, col. 5, line 67, col. 6, 

lines 1-4 - optional boot partition). 

Regarding claim 42, I/H/S teaches the NAO device of claim 41, wherein 

each disk partition is controlled by a separate driver (Col. 5, lines 59-64 - RAID. 

The disks (partitions) in RAID are independent by definition, since RAID stands 

for "redundant array of independent disks"). 

Claims 125-133 do not teach for define any new limitation other than 

above claims 34-42. Therefore, claims 125-133 are rejected for similar reasons. 

Response to Arguments 

Applicant's arguments have been fully considered but they are not 

persuasive. 

In the remarks the applicant argues in substance that; A) Irwin does not 

teach the claim limitation general purpose front-end network. 

In response to A) The applicant is misinterpreting the Irwin reference. The 

applicant asserts that Irwin only teaches Fiber Channel Network. The examiner 

respectfully disagrees. Irwin teaches local area networks based on physical 

transport mechanisms such as Ethernet (Column 7, lines 48-62). The claim 
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language failed to define the limitation "general purpose front-end network". The 

applicant is reminded that claim limitation must be given their reasonable 

broadest interpretation. The claim limitation "general purpose front-end network" 

is broad. The examiner is broadly interpreting Ethernet to be the general purpose 

front-end network. Therefore, teaching of Irwin meets the claim limitation. 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to Faruk Hamza whose telephone number is 

571-272-7969. The examiner can normally be reached on Monday through 

Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Saleh Najjar can be reached at 571-272-4006. The fax 

phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for unpublished applications is available through Private PAIR only. For more 

information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 886-217-9197 (toll -free). 

Faruk Hamza 

Patent Examiner 

Group Art Unite 2455 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appl. No. 
Applicant 
Filed 
TC/A.U. 
Examiner 
Docket No. 
Customer No. 
Confirmation No. 

09/974,082 
Han-Gyoo Kim 
October 9, 2001 
2455 
Faruk HAMZA 
3720-101 
06449 
6653 

AMENDMENT AND REPLY UNDER 37 C.F.R. § 1.116 

Director of U.S. Patent and Trademark Office 
P. 0. Box 1450 
Alexandria, Virginia 22313-1450 

Dear Sir: 

In reply to the Office Action mailed May 26, 2009, please amend the above

identified application as indicated below. This reply is being filed Monday, July 27, 

2009, and is therefore timely filed within two months of the Office Action mailing date. 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks begin on page 5 of this paper. 
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Amendments to the Claims 

The following listing of the claims replaces and supersedes all previous listings. 

Listing of Claims: 

Claims 1-33. (Canceled) 

34. (Currently Amended) A network-attached disk (NAO) device adapted to be 

connected through a general purpose front-end network to a host having a system bus, 

wherein the host has a virtual host bus adapter that recognizes the device as if it is a 

local device connected directly to the system bus of the host, the NAO device 

comprising: 

a network adapter for receiving a disk access command in data link frames 

through the general purpose front-end network; 

a disk controller, connected to the network adapter, for executing the disk access 

command; 

a disk for storing data; and 

a controller, connected to the network adapter and the disk controller, for 

controlling the operation of the NAO device; 

wherein access to the disk is operatively controlled by the disk controller[[;]] .1. 

no disk access command is required to be routed through a server associated 

with the NADJ. [[; and]] automatic discovery of the NAO device occurs when it is 

connected to the general purpose front-end network, and 

the disk access command is formatted in a format independent of a file system 

and issued by the host. 

35. (Original) The NAO device of claim 34, wherein the network runs Ethernet. 

36. (Original) The NAO device of claim 34, wherein said disk is formatted as a 

local disk. 

37. (Original) The NAO device of claim 34, wherein said disk is partitioned as a 

local disk. 

1632978 
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38. (Original) The NAO device of claim 34, wherein the network adapter has a 

physical network interface for receiving data from a host and a media access control 

(MAC) controller. 

39. (Original) The NAO device of claim 34, wherein the controller has a state 

machine for controlling the operation of the NAO device. 

40. (Original) The NAO device of claim 34, wherein the controller has a filter for 

controlling access to the disk. 

41. (Original) The NAO device of claim 34, wherein the disk is partitioned into a 

plurality of disk partitions. 

42. (Original) The NAO device of claim 41, wherein each disk partition is 

controlled by a separate driver. 

Claims 43-124. (Canceled) 

125. (Currently Amended) A network-attached disk (NAO) device adapted to be 

connected through a general purpose front-end network to a host computer having a 

system bus, the NAO device comprising: 

a network adapter for receiving a disk access command through the general 

purpose front-end network, said network adapter including: 

a physical network interface for interfacing with the general purpose front

end network to receive a disk 1/0 request packet from the host computer, 

and 

a media access control (MAC) controller connected to the physical 

network interface to extract necessary data from the disk 1/0 request 

packet; 

a disk controller, connected to the network adapter, for executing the disk access 

command; 

a disk for storing data; and 

1632978 
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a controller, connected to the network adapter and the disk controller, for 

controlling the operation of the NAO device~ 

wherein no disk access command is required to be routed through a server 

associated with the NAO, and the disk access command is formatted in a format 

independent of a file system and issued by the host computer. 

126. (Previously Presented) The NAO device of claim 125, wherein automatic 

discovery of the NAO device occurs when it is connected to the general purpose front

end network. 

127. (Previously Presented) The NAO device of claim 125, wherein the general 

purpose front-end network runs Ethernet. 

128. (Previously Presented) The NAO device of claim 125, wherein said disk is 

formatted as a local disk. 

129. (Previously Presented) The NAO device of claim 125, wherein said disk is 

partitioned as a local disk. 

130. (Previously Presented) The NAO device of claim 125, wherein the controller 

has a state machine for controlling the operation of the NAO device. 

131. (Previously Presented) The NAO device of claim 125, wherein the controller 

has a filter for controlling access to the disk. 

132. (Previously Presented) The NAO device of claim 125, wherein the disk is 

partitioned into a plurality of disk partitions. 

133. (Currently Amended) The NAO device of claim [[125]] 132, wherein each 

disk partition is controlled by a separate driver. 

1632978 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 664 

Remarks 

Application Serial No.: 09/974,082 
Docket No.: 3720-101 

Page 5 of 8 

The Office Action dated May 26, 2009, has been carefully reviewed. The 

foregoing amendments and following remarks form a full and complete response 

thereto. Claims 34, 125, and 133 are amended. Support for the amendments may be 

found at least in paragraphs 0047 and 0062 and original claim 42. No new matter is 

added. Claims 34-42 and 125-133 are pending. Reconsideration and allowance are 

requested. 

Date of Action 

Applicant filed a change of correspondence address with the Office on December 

19, 2008. Nevertheless, the present Office Action was erroneously mailed on May 26, 

2009, to the previous correspondence address. The present correspondence address 

is that of practitioners associated with customer number 6449; those practitioners did 

not receive notification until June 18, 2009, that the recipient at the previous address 

had erroneously received the Office Action. Because the Office failed to mail the Office 

Action to the properly noticed correspondence address of record, Applicant respectfully 

requests that the mailing date of this action be set to no earlier than June 18, 2009. 

Finality of Rejection 

Applicant submits that the Office Action failed to set forth a basis for designating 

the Office Action final. Applicant's last reply was a Response to Election Requirement. 

Applicants respectfully request that the Office provide a basis for designating the Office 

Action final or withdrawn the finality of the Office Action. 

Claim rejections under 35 U.5.C. § 103(a) 

Claims 34 and 35 were rejected under 35 U.S.C. § 103(a) as allegedly being 

unpatentable as obvious in view of Pats. 5,566,331 to Irwin, 6,421,753 to Hoese, and 

6,389,432 to Pothapragada. Applicant submits that the combination of Irwin, Hoese 

and Pothapragada (altogether "Examiner's modified Irwin") fails to teach each element 

of amended claim 34, upon which claim 35 depends. 

Irwin teaches a system in which client data processors access a file-system on a 

shared, channel-attached direct access storage device. Abstract of Irwin. Hoese 

discloses a storage router interfacing SCSI-based storage devices with a Fibre 

1632978 
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Channel transport medium. Abstract of Hoese. Pothapragada discloses an intelligent 

virtual volume access scheme in which a data storage request specifies criteria for 

storage space and a data structure is searched for an entry specifying a data storage 

device whose attributes best match the criteria. See Abstract of Pothapragada. 

In contrast, claim 34 defines a NAO device adapted to be connected through a 

general purpose front-end network to a host having a system bus, where the host has a 

virtual host bus adapter that recognizes the device as if it is a local device connected 

directly to the system bus of the host. The NAO device has a network adapter for 

receiving a disk access command in data link frames through the general purpose 

front-end network; a disk controller, connected to the network adapter, for executing the 

disk access command; a disk for storing data; and a controller, connected to the 

network adapter and the disk controller, for controlling the operation of the NAO device. 

The access to the disk is operatively controlled by the disk controller and no disk 

access command is required to be routed through a server associated with the NAO. 

Automatic discovery of the NAO device occurs when it is connected to the general 

purpose front-end network. The disk access command is formatted in a format 

independent of a file system and issued by the host. 

Irwin, Hoese, and Pothapragada, singly and in combination, fail to teach or 

suggest at least that the disk access command is formatted in a format independent of 

a file system and issued by the host as recited in amended claim 34. Thus, Applicant 

requests that the rejection of independent claim 34 and dependent claim 35 be 

withdrawn at least for this reason. 

Claims 36-42 were rejected under 35 U.S.C. § 103(a) as allegedly being 

unpatentable as obvious in view of Examiner's modified Irwin in further view of Pat. 

6,807,581 to Starr. Applicant submits that the rejection of claims 36-42, which depend 

directly or through an intervening claim to independent claim 34, should be withdrawn 

for at least the same reasons as provided above regarding claim 34 because Starr fails 

to remedy the deficiencies of Examiner's modified Irwin. Starr discloses an interface 

device connected to a host for accelerating data transfers between a network and a 

storage unit. Abstract. The interface device can use a dedicated fast-path for data 

1632978 
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transfer between the network and the storage unit. kl The fast-path is set up by the 

host and allows the host CPU to avoid protocol processing for data transfer over the 

fast-path. kl Starr fails to disclose or suggest, singly and in combination with Irwin, 

Hoese, and Pothapragada, at least that the disk access command is formatted in a 

format independent of a file system and issued by the host, as recited in claim 34. 

Thus, Applicant requests that the rejection of claims 36-42 be withdrawn for at least this 

reason. 

The Office Action asserted that claims 125-133 "do not teach for [sic] define any 

new limitation other than above claims 34-42. Therefore, claims 125-133 are rejected 

for similar reasons." Office Action at 6. No other explanation of the rejection is 

provided. 

Applicant submits that the rejection of claims 125-133 is improper at least 

because the Office Action's assertion that claims 125-133 define no new limitations is 

incorrect. For example, independent claim 125, upon which claims 126-133 depend, 

recites that a network adapter includes a physical network interface for interfacing with 

the general purpose front-end network to receive a disk 1/0 request packet from the 

host computer, and a media access control (MAC) controller connected to the physical 

network interface to extract necessary data from the disk 1/0 request packet. Contrary 

to the Office's assertion, claims 34-42 do not recite these elements. Applicant 

therefore requests that the rejection of claims 125-133 be withdrawn for at least this 

reason. Applicant further requests that if the Office determines to maintain the 

rejection, that the basis for the rejection be properly communicated in a non-final Office 

Action so that Applicant has a fair opportunity to respond to the rejection. See MPEP 

706.02U). 

Applicant further submits that the rejection of claims 125-133 is improper for the 

additional, independent reason that claims 125-133 define subject matter not disclosed 

or suggested by the cited references. As discussed above with regard to claims 36-42, 

Irwin, Hoese, Pothapragada, and Starr, singly and in combination, fail to disclose or 

suggest at least that the disk access command is formatted in a format independent of 

a file system and issued by the host computer as recited in independent claim 125, 

1632978 
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upon which claims 126-134 depend directly or through an intervening claim. Applicants 

request that the rejection of claims 125-133 be withdrawn for this additional, 

independent reason. 

In view of the above, all rejections have been sufficiently addressed. Applicant 

submits that the application is now in condition for allowance and request that claims 

34-42 and 125-133 be allowed and this application be passed to issue. 

In the event that this paper is not timely filed, the Applicant respectfully petitions 

for an appropriate extension of time. Any fees for such an extension together with any 

additional fees may be charged to Counsel's Deposit Account No. 02 2135. 

If for any reason the Examiner determines that the application is not now in 

condition for allowance, it is respectfully requested that the Examiner contact, by 

telephone, the Applicant's undersigned attorney at the indicated telephone number to 

arrange for an interview to expedite the disposition of this application. 

July 27, 2009 
Date 

1632978 

Respectfully submitted, 

/Oliver L. Edwards/ 
Attorney for the Applicant 
Oliver L. Edwards 
Reg. No. 64,711 
ROTHWELL, FIGG, ERNST & MANBECK 
1425 K Street, N.W. 
Suite 800 
Washington, D.C. 20005 
(202) 783-6040 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appl. No. 
Applicant 
Filed 
TC/A.U. 
Examiner 
Docket No. 
Customer No. 
Confirmation No. 

09/974,082 
Han-Gyoo Kim 
October 9, 2001 
2455 
Faruk HAMZA 
3720-101 
06449 
6653 

DO NOT ENTER: /F.H./ 

AMENDMENT AND REPLY UNDER 37 C.F.R. § 1.116 

Director of U.S. Patent and Trademark Office 
P. 0. Box 1450 
Alexandria, Virginia 22313-1450 

Dear Sir: 

In reply to the Office Action mailed May 26, 2009, please amend the above

identified application as indicated below. This reply is being filed Monday, July 27, 

2009, and is therefore timely filed within two months of the Office Action mailing date. 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks begin on page 5 of this paper. 
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Please find below and/or attached an Office communication concerning this application or proceeding. 
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Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

PTO-PAT-Email@rfem.com 

PTOL-90A (Rev. 04/07) 
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Advisory Action 
Before the Filing of an Appeal Brief 

Application No. 

09/974,082 

Examiner 

FARUK HAMZA 

Applicant(s) 

KIM, HAN-GYOO 

Art Unit 

2455 I 
--The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

THE REPLY FILED 27 July 2009 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 

1. ~ The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of this 
application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which places the 
application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request 
for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following time 
periods: 

a) D The period for reply expires ___ months from the mailing date of the final rejection. 
b) [gl The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO 
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee 
have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee 
under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as 
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, 
may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 
2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of 

filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a 
Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 
3. 1:8:1 The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because 

(a) 1:8:1 They raise new issues that would require further consideration and/or search (see NOTE below); 
(b)D They raise the issue of new matter (see NOTE below); 
( c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
(d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the 
non-allowable claim(s). 

7. [gl For purposes of appeal, the proposed amendment(s): a)~ will not be entered, orb) D will be entered and an explanation of 
how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: None. 
Claim(s) objected to: None. 
Claim(s) rejected: 34-42 and 125-133. 
Claim(s) withdrawn from consideration: None. 

AFFIDAVIT OR OTHER EVIDENCE 

8. D The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered 
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and 
was not earlier presented. See 37 CFR 1.116(e). 

9. D The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be 
entered because the affidavit or other evidence failed to overcome §1! rejections under appeal and/or appellant fails to provide a 
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

10. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

11. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

12. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 

13. D Other: __ . 

/saleh nanar/ 
Supervisory Patent Examiner, Art Unit 2455 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-06) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20090728 
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Doc code: RCEX PTOISBJ30EFS (01-09) 

Doc description: Request for Continued Examination (RCE) Approved to, use through 0212812009. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
09974082 I Filing I 2001-10-09 

Docket Number 
3720-101 I Art 12455 Number Date (if applicable) Unit 

First Named 
Han-Gyoo KIM 

Examiner 
Faruk Hamza 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

~ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D other 

• Enclosed 

• Amendment/Reply 

• Information Disclosure Statement (IDS) 

• Affidavit( s )/ Declaration( s) 

• other 

MISCELLANEOUS 

• Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

• Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 022135 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

~ Patent Practitioner Signature 

• Applicant Signature 

EFS - Web 2.1.9 
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Name 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

/Oliver L. Edwards/ Date (YYYY -MM-DD) 2009-08-20 

Oliver L. Edwards Registration Number 64711 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

EFS - Web 2.1.9 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 677 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information 
solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U .S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS - Web2.1.9 
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Electronic Patent Application Fee Transmittal 

Application Number: 09974082 
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Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
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1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Appl. No. 
Applicant 
Filed 
TC/A.U. 
Examiner 
Docket No. 
Customer No. 
Confirmation No. 

09/974,082 
Han-Gyoo Kim 
October 9, 2001 
2455 
Faruk HAMZA 
3720-101 
06449 
6653 

DONO~F.H./ 

0 K- h)_Q)'~ <Lt 
?_ c__e J?-r Lcz d 

AMENDMENT AND REPLY UNDER 37 C.F.R. § 1.116 t/2b JO°! 

Director of U.S. Patent and Trademark Office 
P. 0. Box 1450 
Alexandria, Virginia 22313-1450 

Dear Sir: 

In reply to the Office Action mailed May 26, 2009, please amend the above

identified application as indicated below. This reply is being. filed Monday, July 27, 

2009, and is therefore timely filed within two months of the Office Action mailing date. 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks begin on page 5 of this paper. 

1632978 
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1. 

2. 

3. 

4. 

DETAILED ACTION 

This action is responsive to the communication filed on August 20, 2009. 

Claims 34,125 and 133 have been amended. Claims 34-42 and 125-133 are 

pending. 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the 

fee set forth in 37 CFR 1.17(e ), was filed in this application after final rejection. 

Since this application is eligible for continued examination under 37 CFR 1.114, 

and the fee set forth in 37 CFR 1.17(e) has been timely paid, the finality of the 

previous Office action has been withdrawn pursuant to 37 CFR 1.114. 

Applicant's submission filed on August 20, 2009 has been entered. 

Examiner's Note 

The use of intended use clauses have been noted in the claims (i.e 

"adapted to"). Applicant is advised that such terminology may render some 

limitation optional. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 34-42 and 125-133 are rejected under 35 U.S.C. 112, first 

paragraph, as failing to comply with the written description requirement. The 

claim(s) contains subject matter which was not described in the specification in 
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5. 

such a way as to reasonably convey to one skilled in the relevant art that the 

inventor(s), at the time the application was filed, had possession of the claimed 

invention. The specification failed to provide enough description for the claim 

limitation of "no disk access command is required to be routed through a server 

associated with the NAD, automatic discovery of the NAD device occurs when it 

is connected to the general purpose front-end network, and the disk access 

command is formatted in a format independent of a file system and issued by the 

host" so that an ordinary skill in the art would be comprehend the claimed 

invention. 

Any negative limitation (i.e. no disk access command is required) or 

exclusionary proviso must have basis in the original disclosure. If alternative 

elements are positively recited in the specification, they may be explicitly 

excluded in the claims. See In re Johnson, 558 F.2d 1008, 1019, 194 USPQ 187, 

196 (CCPA 1977) ("[the] specification, having described the whole, necessarily 

described the part remaining."). See also Ex parte Grasselli, 231 USPQ 393 (Bd. 

App. 1983), aff 'd mem., 738 F.2d 453 (Fed. Cir. 1984). 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 34-42 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject 

matter which applicant regards as the invention. 
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The term "as if' in claim 34 is a relative term which renders the claim 

indefinite. The term "as if' is not defined by the claim, the specification does not 

provide a standard for ascertaining the requisite degree, and one of ordinary skill 

in the art would not be reasonably apprised of the scope of the invention. 

Claim 34 recites the limitation "it" in line 3 and 15. There is insufficient 

antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC§ 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 
(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 34-35 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over the U. S. Patent No. 5,566,331, issued to Irwin, Jr. et al., hereinafter Irwin, in 

view of the U.S. Patent No. 6,421,753 issued to Hoese et al., hereinafter Hoese, 

and further in view of the U. S. Patent No. 6,389,432 to Pothapragada et al., 

hereinafter Pothapragada. 

Regarding claim 34, Irwin teaches a network-attached disk (NAD) device 

adapted to be connected through a network to a host having a system bus, 

wherein the host has a virtual host bus adapter that recognizes the device as if it 

is a local device connected directly to the system bus of the host (Col. 2, lines 

54-61 ), the NAD device comprising: a network adapter for receiving a disk 

access command in data link frames through the general purpose front-end 

network (Encapsulating data in the form required by the channel-switching fabric 
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(col. 10, lines 58-63) transmitted using lower levels of protocol (col. 12, lines 30-

35). Implementation of Ethernet that Irwin teaches in col. 13, lines 59-64 

inherently requires a storage device connected to the Ethernet to have a network 

adapter); a disk controller, connected to the network adapter (col. 15, line 67 and 

col. 16, lines 1-7 - controller of the direct access storage device), for executing 

the disk access command (col. 16, lines 1-7 - controller of the direct access 

storage device encapsulates and executes access commands); a disk for storing 

data (Fig. 1, direct access storage devices 40-1 to 40-m); and a controller, 

connected to the network adapter and the disk controller, for controlling the 

operation of the NAD device (Fig. 1, control path 13); wherein access to the disk 

is operatively controlled by the disk controller (col. 15, lines 59-67 and col. 16, 

lines 1-7). 

Irwin does not explicitly teach the NAD device wherein no disk access command 

is required to be routed through a server associated with the NAD. 

However, Hoese in analogous art, directed to a method for providing 

virtual local storage on remote SCSI storage devices, teaches the NAD device 

wherein no disk access command is required to be routed through a server 

associated with the NAD (Hoese, col. 3, lines 30-37). Hoese essentially takes the 

invention of Irwin (See Fig. 1 of Hoese, data access server 14), and proposes to 

eliminate the data storage server in order to speed up the data access (Hoese, 

col. 1, lines 50-55), and to implement other technical advantages (Hoese, col. 2, 

lines 25-44). 
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Irwin and Hoese do not explicitly teach an automatic discovery of the NAD 

device that occurs when it is connected to the network. 

However, Pothapragada, in analogous art, directed to a system with virtual 

volume access and management, teaches a system wherein discovery of the 

NAD device occurs when it is connected to the network (6:54-60). 

Therefore, it would have been obvious to one having ordinary skills in the 

art at the time the invention was made to incorporate the teachings of Hoese and 

Pothapragada into the teachings of Irwin in order to speed up the data access 

(Hoese, col. 1, lines 50-55) and to implement other technical advantages (Hoese, 

col. 2, lines 25-44), and in order to increase storage volume utilization. Modified 

in this manner Irwin is hereinafter referred to as "modified Irwin". 

Regarding claim 35, modified Irwin teaches the NAD device of claim 34, 

wherein the network runs Ethernet (col. 13, lines 59-64). 

Claims 36-42 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over modified Irwin in view of the U. S. Patent No. 6,807,581 to Starr et al., 

hereinafter Starr. 

Regarding claim 36, modified Irwin teaches the NAD device of claim 34. 

Modified Irwin does not explicitly teach such device wherein said disk is 

formatted as a local disk. 

However, Starr in analogous art, related to a network attached storage 

unit, teaches such device wherein said disk is formatted as a local disk (As per 
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col. 6, lines 40-43, storage 66, local to the host, and INIC storage 70 share the 

same file system 23). 

Therefore, it would have been obvious to one having ordinary skills in the 

art at the time the invention was made to incorporate the teachings of Starr into 

the teachings of Irwin in order to reduce overhead associated with accessing 

data stored in different file formats. (Modified Irwin with incorporated teachings of 

Starr is hereinafter referred to as I/H/S). 

Regarding claim 37, I/H/S teaches the NAD device of claim 34, wherein 

said disk is partitioned as a local disk (Starr, as per col. 6, lines 40-43, storage 

66, local to the host, and INIC storage 70 share the same file system 23. Also, as 

per col. 6, lines 30-35, the file system 23 supports logical file format, and 

therefore is inherently capable of supporting partitions, partitions being nothing 

more than logical subdivisions of a physical disk space). 

Regarding claim 38, I/H/S teaches the NAD device of claim 34, wherein 

the network adapter has a physical network interface for receiving data from a 

host and a media access control (MAC) controller (Starr, col. 5, lines 35-39 and 

Fig. 1 - Media Access Control 60). 

Regarding claim 39, I/H/S teaches the NAD device of claim 34, wherein 

the controller has a state machine for controlling the operation of the NAD device 

(Starr, Fig. 1, 1/0 controller 72). 

Regarding claim 40, I/H/S teaches the NAD device of claim 34, wherein 

the controller has a filter for controlling access to the disk (Starr, col. 7, lines 23-
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26 - filtering based on authentication and other connection initialization 

procedures). 

Regarding claim 41, I/H/S teaches the NAD device of claim 34, wherein 

the disk is partitioned into a plurality of disk partitions (Starr, col. 5, line 67, col. 6, 

lines 1-4 - optional boot partition). 

Regarding claim 42, I/H/S teaches the NAD device of claim 41, wherein 

each disk partition is controlled by a separate driver (Col. 5, lines 59-64 - RAID. 

The disks (partitions) in RAID are independent by definition, since RAID stands 

for "redundant array of independent disks"). 

Claims 125-133 do not teach for define any new limitation other than 

above claims 34-42. Therefore, claims 125-133 are rejected for similar reasons. 

Response to Arguments 

Applicant's arguments have been fully considered but they are not 

persuasive. 

In the remarks the applicant argues in substance that; A) Combined 

teaching of Irwin, Hoese and Pothapragada does not teach the claim limitation 

"no disk access command is required to be routed through a server associated 

with the NAD, automatic discovery of the NAD device occurs when it is 

connected to the general purpose front-end network, and the disk access 

command is formatted in a format independent of a file system and issued by the 

host". 
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In response to A) The instant specification failed to provide enough 

description for the claimed limitation so that an ordinary skill in the art could fully 

comprehend the claimed invention. Therefore, claims are rejected under 35 USC 

112 1st paragraph. The examiner is not considering the argument at this time. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Faruk Hamza whose telephone number is 571-272-7969. 

The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Saleh Najjar can be reached at 571-272-4006. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

unpublished applications is available through Private PAIR only. For more information 

about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic Business Center (EBC) at 

886-217-9197 (toll -free). 

Faruk Hamza 

Patent Examiner 

Group Art Unite 2455 

/Faruk Hamza/ 

Examiner, Art Unit 2455 
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SYSTEMS AND METHODS FOR NETWORK AND I/O DEVICE DRIVERS 

Background of the Invention 

Field of the Invention 

The present invention relates to methods and systems for handling network and 1/0 

communications, and in particular, to network and I/0 device drivers. 

Description of the Related Art 

Computer systems typically utilize an operating system that provides an interface 

between application programs and the hardware. For example, operating systems are used to 

schedule tasks, allocate storage, and handle the interface to peripheral hardware, such as hard 

drives, optical disk drives, tape drives, network devices and the like. The operating system 

may be split into a kernel and various system programs. The system programs use facilities 

15 provided by the kernel to perform higher-level housekeeping task, often acting as servers in a 

client-server relationship. 

As previously discussed, an operating system interfaces application programs to 

hardware. For example, an application program may transmit a request to access peripheral 

hardware. This request is received by the operating system, which in turn translates the 

20 request to a format useable by the device. The operating system then transmits the translated 

request to the appropriate device and handles communications with the device. 

The software used to control a peripheral device is typically called a device driver. A 

driver is usually a routine or set of routines that implements device-specific aspects of generic 

I/0 operations. The device driver may be responsible for accessing the hardware registers of 

25 the device, starting and completing 1/0 operations, performing error processing, and often 

includes an interrupt handler to service interrupts generated by the device. Device drivers are 

typically kernel mode drivers and often form part of the lowest level of the operating system 

kernel, with which they are linked when the kernel is built. Some operating systems, such as 

Windows NT, have loadable device drivers that can be installed from files after the operating 

30 system is running. 

In Windows NT, an I/0 manager handles communication between a driver and an 

application program or kernel component. The 1/0 manager responds to an 1/0 request by 

issuing an I/0 request packet to the appropriate device driver. The driver translates the 

request into an appropriate form for the targeted device and causes the device to begin the 

3 5 requested I/0 operation. Once the device completes the I/0 operation, the device generates 

-1-
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an interrupt which is serviced by the device driver. The 1/0 manager then completes the I/O 

request by performing a variety of operations, including, for example, recording the outcome 

of the 1/0 operation. 

Some operating systems, such as Windows NT, or UNIX, use a layered approach in 

5 implementing device drivers. These operating systems allow several driver layers to exist 

between an application program and a device. For example, one or more intermediate drivers 

may be layered on top of a physical device driver. These intermediate driver layers allow 

hardware-specific operations to be separated from more general management issues. In 

Windows NT parlance, one such intermediate driver type is referred to as a "class driver," 

10 while the hardware driver is called a "port driver." 

One example of a device driver is a SCSI drive device driver. The SCSI device driver 

typically consists of several layers. For example, the SCSI device driver may include a class 

driver, a SCSI port driver, and a SCSI miniport driver. When an application program issues a 

read request for a file located on the disk, the operating system invokes the appropriate SCSI 

15 class driver and passes the read request to the class driver. The class driver translates the 

received I/O request packets into I/O request packets with system defined SCSI request blocks 

(SRBs) containing SCSI command descriptor blocks. The translated I/O request packets are 

then sent to the next lower driver, which may be, for example, a SCSI port driver. The SCSI 

port driver translates the SCSI request blocks from the class driver and passes the SCSI 

20 request blocks and the command descriptor blocks to the SCSI miniport. The SCSI miniport 

driver is dynamically linked with the SCSI port driver and provides hardware-specific support 

for a particular SCSI host bus adapter (HBA). The SCSI drive performs the read operation 

and generates an interrupt to the SCSI miniport that then services the interrupt. 

Another example of a device driver is a network driver. The network driver handles 

25 communication with networking hardware, such as a NIC (Network Interface Card). Many 

operating systems, such as Windows NT, use driver layering to disengage network protocol 

management from actual data transfers. Thus, a network driver may include a Windows NT 

LAN (Large Area Network) driver followed by an NDIS or NIC miniport driver. The 

network driver layers may be interconnected using a Windows NT NDIS (Network Device 

30 Interface Specification) interface. In conventional systems, the NDIS miniport driver 

interfaces to the NIC. Thus, in conventional systems, the NDIS miniport performs the 

hardware-specific operations needed to manage the NIC. 

Many conventional computer systems include at least two interface cards, an I/O HBA 

and a network interface card, to respectively handle 1/0 and network protocols. As described 

-2-
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above, these cards are managed respectively by a SCSI miniport and an NDIS miniport. Each 

card is typically connected to separate communication media. For example, the I/O HBA 

might be connected to a high speed Fibre Channel communication link, which in turn might 

be connected to one or more server systems or other computer systems. The Fibre Channel 

5 link would then handle storage related communications. The NDIS miniport might be 

connected via a NIC to an Ethernet link, which in tum may be connected to other computer 

systems. The Ethernet link would then handle the network related communications, such as, 

in the case of a clustered server system, "heartbeat" information. The network heartbeat 

traffic is typically much less than the storage related traffic, and therefore the lower 

10 bandwidth, lower cost, Ethernet link is considered well suited to handle such lower bandwidth 

communication. Thus, for example, in a typical clustered server system having host systems 

and storage subsystems, each host system would have at least one I/O HBA and one Ethernet 

interface card. In addition, each storage subsystem would have at least one I/O HBA. The 

host systems communicate heartbeat information to each other over the Ethernet link. Both 

15 the host systems and the storage subsystems communicate storage information over the Fibre 

Channel. 

However, the conventional approach described above disadvantageously requires at 

least two slots in each host system computer, one for the storage or I/O HBA and one for the 

NIC, and two communication links, in order to handle both storage related communication 

20 and network related communication. This situation is further exacerbated in systems 

incorporating redundant channels for both the storage and communication links. In 

conventional systems, such redundancy requires four host bus adapters, which in turn require 

four card slots in each host computer system. However, many standard computers have a 

very limited number of slots available. Hence, in order to accommodate four HBAs, either a 

25 non-standard, larger chassis is required, or an additional chassis having additional slot 

positions must be connected to the host computer system. Either alternative results in an 

expensive, large system. 

30 
Summary of the Invention 

One embodiment of the present invention advantageously enables both network 

protocol and an I/O protocol to be transferred to a communication link using the same 

interface circuit. For example, in one embodiment two or more computer systems are 

interconnected using a communication link, such as a Fibre Channel link. Both an l/O 

protocol, such as a SCSI protocol, and a network protocol, such as an Internet protocol (IP), 

-3-
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are used to transmit data over the same Fibre Channel link using the same host bus adapter. 

Thus, in comparison with conventional systems, one embodiment of the present requires half 

as many communication links and half as many host bust adapters to carry data using both 

SCSI and IP protocols. 

The reduction in the number of communication links and the number of host bus 

adapters is even greater in networked systems having redundant links. For example, in one 

embodiment of the present invention, two or more computer systems are interconnected using 

two communication links. During normal operation, one link is used to carry data using an 

1/0 protocol, such as SCSI, while the other link is used to carry data using a network protocol, 

10 such as IP. In the event of failure of either one of the two links, one embodiment of the 

present invention detects the failure and uses the remaining link to carry data using both the 

I/O and network protocols. Thus, one embodiment of the present invention provides 

redundant links for both network and 1/0 protocol data using two links and two host bus 

adapters. This contrasts with conventional systems, which typically use two redundant 

15 communication links and two host bus adapters for I/O protocol data, and two additional 

redundant links and two additional host bus adapters for network protocol data. 

20 

25 

Brief Description of the Drawings 

Figure 1 illustrates one embodiment of the present invention; 

Figure 2 illustrates one embodiment of the present invention with redundant 

communication links; 

Figure 3 illustrates a conventional network driver architecture; 

Figure 4 illustrates a conventional I/O driver architecture; and 

Figure 5 illustrates one embodiment of the driver architecture of the present invention. 

Detailed Description of the Preferred Embodiment 

The present invention provides methods and systems for running network and storage 

protocols over the same communication link. Thus, by way of example, one embodiment of 

the present invention advantageously reduces the number of interface cards, interface circuits, 

30 and communication links, required to network clustered server systems together. The 

reduction in the number of interface cards, interface circuits, and communication links 

provides for reduced costs and smaller systems as compared with conventional systems. 

Figure 1 provides an overview of the hardware of an exemplary system incorporating 

one embodiment of the present invention. The illustrated system is a clustered server system. 

-4-
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A clustered server system typically includes two or more independent severs that can access a 

common body of data storage and provide services to a common set of clients. However, the 

present invention is not limited to clustered server systems. For example, the present 

invention can be incorporated into other systems that utilize both network and storage 

5 protocols. 

As illustrated in Figure 1, the exemplary system 100 includes two storage subsystems 

106, 108 and two host systems 102, 104, though the clustered server system 100 can have 

more or fewer host systems and storage subsystems. Each storage subsystem 106, 108 and 

host system 102, 104 may include one or more processors, such as, by way of example, a 

10 Pentium® II processor or an Alpha® processor. In one embodiment, each host system 102, 104 

is running an operating system, such as Microsoft Windows® NT versions 4 or 5, or Unix. For 

the purposes of illustrating exemplary embodiments of the present invention, it will be assumed 

that the systems are running a version of Microsoft Windows® NT. Each storage subsystem 

106, 108 and host system 102, 104 typically includes random access memory, as well as hard 

15 drives and optical drives, such as a CD-ROM drive or a DVD drive (not shown). In addition, 

each host system typically includes an interface card, such as a host bus adapter (not shown) 

from one of the QLogic ISP21x:x or ISP22xx families. In one embodiment, the host adapter has 

a processor, such as CISC (complex instruction set computer) or a RISC (reduced instruction set 

computer) processor, and memory, such as RAM or EEPROM. In one embodiment, at least a 

20 portion of the memory is used to hold adapter code downloaded from the host computer system. 

In one embodiment, each host adapter is located on a separate circuit card. In another 

embodiment, more than one host adapter is located on a circuit card. Each host bus adapter card 

is typically connected to a local computer bus slot, such as a PCI bus slot. 

In contrast to conventional systems, the system l 00 illustrated in Figure 1 runs both 

25 storage and network communications using the same host bus adapter interface circuit on a 

common communication link 110. Thus, in contrast to conventional systems, which use two 

interface cards and two corresponding communication links and per host system, the 

embodiment illustrated in Figure 1 only needs one interface card or circuit and one 

communication link per host system. Furthermore, as discussed below, in one embodiment, use 

30 of the present invention is transparent to the operating system. Additionally, in one embodiment 

of the present invention, Windows NT standard class drivers may be used without modification. 

In one embodiment of the present invention, the cluster storage protocol is a SCSI 

protocol, such as SCSI II, while the network protocol is the Internet Protocol (IP). In one 

embodiment, the communication link 110 connecting the various cluster systems or "nodes" is a 

-5-
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Fibre Channel Loop (FCL). Fibre Channel is a high-speed data transfer interface technology that 

advantageously maps common transport protocols, such as SCSI and IP. Thus, using Fibre 

Channel technology, it is possible to merge high-speed I/0, such as SCSI, and networking 

functionality in a single connectivity technology. However, alternative embodiments can use 

5 other bus technologies, such as a SCSI bus, to run both I/0 and networking protocols on a 

common link. Thus, in one embodiment, the network and storage packets are transferred 

between computer systems using standard network and 1/0 protocols, such as the IP and SCSI 

protocols. This embodiment may be used when the HBA, such as one based on the QLogic 

ISP2200, supports both IP and SCSI protocols. In another embodiment, if the HBA supports the 

10 SCSI protocol, but not the IP protocol, the network packets are encapsulated in SCSI packets or 

commands. In the "erlcapsulation" embodiment, the HBA may support the SCSI target mode, 

as well as the more typical initiator mode, thereby allowing the HBA to receive SCSI packets 

encapsulating IP packets. 

The Fibre Channel Loop 110 is connected to the host bus adapter of the host systems 

15 102, 104 and the storage subsystems 106, 108. Thus, storage and network packets can be routed 

between the host systems 102, 104 and the storage subsystems l 06, 108. The data transferred 

using the IP protocol may include "heartbeat" related information. "Heartbeats" are transferred 

across the clustered nodes to ensure that everything is properly synchronized, and so that each 

node can ensure that the other nodes are functioning. 

20 The Fibre Channel Loop 110 is connected to the host bus adapters residing in each node 

I 02-108. Thus, data is transferred from and to the Fibre Channel Loop 110 via respective host 

bus adapters. The operating systems running each node communicate with their respective host 

bus adapters using device drivers. In one embodiment, the device driver is responsible for 

accessing the host bus adapter's internal registers, starting and completing I/0 operations, 

25 performing error processing, and servicing interrupts generated by the device. 

In one embodiment, a fail-over path is provided to ensure high reliability and to avoid a 

shutdown of the clustered sever system in the event of a communication link failure. By way of 

example, Figure 2 illustrates a clustered server system 200 which has two Fibre Channel Loops 

210,212. In normal operation, Loop 1 210 handles the I/0 traffic, while Loop 2 212 handles the 

30 network traffic. Thus, both communication loops 210, 212 are efficiently utilized in normal 

operation, with the bandwidth of Loop l allocated to 1/0 traffic, and the bandwidth of Loop 2 

allocated to network traffic. However, in the event of a Fibre Channel Loop failure, such as the 

failure of Loop l 210, one embodiment of the present invention detects the failure. Upon 

detecting the failure, the remaining operating Fibre Channel Loop, such as Loop 2 212, is used as 
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a fail-over path to carry both network traffic and I/0 traffic. Thus, in contrast to conventional 

systems, which would utilize four communication links to provide redundancy for both network 

and I/0 traffic, the illustrated embodiment 200 of the present invention utilizes two 

communication links 210, 212. Furthermore, in contrast to conventional systems, which would 

5 utilize at least two HBAs and two NICs to provide such redundancy, the illustrated embodiment 

200 uses two HBAs per host system 202, 204 to provide the desired fail-over path. 

In one embodiment, the fail-over technique operates as follows. Typically, a Windows 

NT Cluster Administrator is used to manage and configure network paths and storage devices. 

In conventional systems, if multiple network paths, with corresponding multiple communication 

10 links, have been configured, one path is designated as the primary network path. If the Cluster 

Administrator determines, via a loss of signal indication or the like, that it is unable to 

communicate over the primary path, the Windows NT Cluster Administrator can switch to a 

secondary network path and a corresponding secondary communication link. In contrast to 

conventional systems, one embodiment of the present invention permits the I/0 bus, such as the 

15 SCSI bus or the Fibre Channel loop, to be configured as a secondary or primary network path in 

addition to acting as a I/0 or storage path. Thus, upon detection of a network path failure, the 

Windows NT Cluster Administrator can fail-over to the I/0 bus. 

To better illustrate the software architecture of one embodiment of the present invention, 

a description of conventional NIC and SCSI drivers will now be discussed. Figure 3 illustrates a 

20 conventional Windows NT NDIS (Network Device Interface Specification) driver architecture 

300. An NDIS interface 304 forms a wrapper about an NDIS NIC miniport driver 302, thus 

providing an interface between the NDIS NIC rniniport driver 302, one or more NDIS 

intermediate drivers 306, LAN protocol drivers 308, and native-media-aware protocol drivers 

310. Additionally, the NDIS interface 304 provides common, pre-defined functions to the 

25 interface between the NDIS NIC miniport driver 302 and the NIC 312. The NDIS NIC miniport 

302 uses these pre-defined functions, which in tum call other components, to manage the NIC 

312 hardware. 

Figure 4 illustrates a conventional Windows SCSI driver architecture 400. At the upper 

level is a SCSI class driver 404. The SCSI class driver 404 translates I/0 requests received from 

30 application programs and the like via I/0 system services. The translated VO requests are in the 

form of packets with system defined SCSI request blocks containing SCSI command descriptor 

blocks. The translated I/0 request packets are then sent to the next lower driver, for example, a 

SCSI port driver 406. The SCSI port driver 406 translates the SCSI request blocks from the class 

driver 404 and passes the SCSI request blocks and the command descriptor blocks to the SCSI 
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miniport driver 402. The SCSI miniport driver 402 is dynamically linked with the SCSI port 

driver 406 and provides hardware-specific support for a particular SCSI host bus adapter 408. 

The SCSI driver 400 may include other optional driver layers as well, such as encryption drivers 

or filter drivers. Thus, as illustrated in Figures 3 and 4, in conventional systems the NIC driver 

5 300 and SCSI driver 400 independently interface to their respective interface cards 312, 408. 

The software architecture and operation of the embodiment 100 illustrated in Figure I 

will now be discussed in detail. Figure 5 illustrates one embodiment of a driver architecture 500 

of the present invention. For example, the illustrated embodiment 500 could be used in one of 

the host systems illustrated in Figures 1 or 2. The upper layers of the NIC driver and the SCSI 

10 driver are similar to those found in the conventional driver architectures 300, 400 illustrated in 

Figures 3 and 4. However, in contrast to the NIC miniport 302 illustrated in Figure 3, which 

interfaces to its own network interface card 312, the NDIS miniport 502 illustrated in Figure 5 

redirects communication to an enhanced SCSI miniport driver 508 via an interface 504. The 

enhanced SCSI miniport driver 508, in turn, routes network traffic from the NDIS miniport 502 

15 onto the common Fibre Channel Loop 110 illustrated in Figure I. Therefore, in one 

embodiment, the network miniport driver 502 and the SCSI miniport driver 508 allow host-to

host network traffic to be overlaid onto a Fibre Channel bus, or, in an alternative embodiment, 

onto a SCSI bus. This permits the host-to-host traffic to operate in parallel with normal disk 

storage related traffic on the same bus. Thus, the enhanced driver 502, 508, in combination with 

20 the HBA, emulate the network interface card (NIC). 

Thus, in one embodiment, the NDIS miniport driver 502 emulates an Ethernet 

connection between multiple systems sharing a common Fibre Channel or SCSI bus. This 

Ethernet emulation is overlaid by the enhanced SCSI miniport onto the same data channels 

used to access disk devices shared between the clustered systems. As previously described 

25 with reference to Figure 1, this approach particularly benefits clustered systems that are 

running short on card slots, such as PCI slots. In addition, as previously described with 

reference to Figure 2, in one embodiment, the present invention can provide additional fail

over paths to backup NIC adapters used for local host-to-host communications. In one 

embodiment, the network driver is adapter-type independent and supports multiple Ethernet 

30 emulations through multiple enhanced miniport drivers simultaneously. 

In one embodiment, several features are incorporated into the driver architecture 500 to 

enable the enhanced SCSI miniport 508 to handle both the NDIS miniport communications and 

the standard SCSI miniport communications. For example, the SCSI miniport 508 is enhanced 

with additional entry points to accommodate the connection to the NDIS miniport 502. These 
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additional entry points are termed "backdoor" entry points. Similarly, the NDIS miniport 502 

addresses communications to the additional SCSI miniport entry points, rather than to the 

network interface card. 

In addition, because the SCSI miniport 508 is not aware of physical addresses of the NIC 

5 command data stored in the host system memory, the SCSI miniport 508 cannot build the 

scatter/gather list for the network related command data and data buffers. As is understood by 

one of ordinary skill in the art, scatter/gather lists are used to track logically contiguous data that 

have non-contiguous physical addresses. Thus, in one embodiment, one or more upper layer 

drivers generate the scatter/gather list for the network data. For example, a SCSI filter driver, the 

IO SCSI port driver 406, and/or the NDIS driver 502 may complete the scatter/gather list. The 

scatter/gather list is then passed to the SCSI miniport 508 via a SCSI Request Block (SRB) 

extension, as discussed below. 

In addition, the SRB extension is used to pass pointer and context parameter information 

for a Command Callback routine. The Command Callback routine is called by the miniport 

15 driver 508 as each command is completed. The Command Callback routine places a pointer to 

the completed command into a queue of completed command pointers, schedules a DPC 

(Deferred Procedure Call) service routine, and then returns. 

An exemplary backdoor (BD) SRB extension shown below contains link pointers, a 

completion routine pointer and context, a scatter/gather count, and a list of scatter/gather 

20 elements. The exemplary SRB extension may be used when network packet~ are to be 

encapsulated in SCSI packets before the packets are transferred over the communications link. 

25 

typedef struct _BD_SRB_EXTENSION 
{ 

SRB _EXTENSION stdExt; 

PSCSI_REQUEST_BLOCK nextSrb; 
PSCSI _REQUEST_ BLOCK previousSrb; 
PCOMPLETION _ CALLBACK completionRoutine; 

30 PVOID completionContext; 

35 

PVOID driverContext; 
LONG sgEntryCnt; 
BD_SG_ELEMENT sgList[MAX_SG_ENTRIES]; 

} BD_SRB_EXTENSION, *PBD_SRB_EXTENSION; 

The PSCSI_REQUEST_BLOCK is a standard NT type, as is PVOID, indicating that 

the associated parameter is untyped, and LONG, indicating that the associated parameter is 32 

bits. The nextSrb and the previousSrp parameters are SRB pointers associated with, 
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respectively, the previous and the next SRB. These pointers are used to chain or queue SRBs. 

When the enhanced SCSI miniport 508 is finished with a given SRB, the SCSI miniport 508 

calls the Completion Callback routine identified by the completionRoutine parameter, and 

passes the completion context parameter completionContext. The driverContext parameter is 

5 used as a scratchpad to store context related information needed to return to a previous 

context upon a command completion. The sgEntryCnt and sgList parameters are used to pass 

the number of scatter/gather entries and the entries themselves. 

In addition, several items are added to the SCSI driver object extension structure for 

supporting the enhanced miniport 508. This structure is allocated for each adapter managed 

10 by the SCSI mini port 508 for keeping HBA context. The structure includes the following: 

• A spinlock used to synchronize access to a request queue for the HBA processor and to a 

SRB request queue. 

• A port database array containing a list of the SCSI, network, and other devices, currently 

connected. The port database array is typically built during driver initialization using data 

15 received from corresponding HBAs. 

• Pointer and context parameter information, including information for imported 

Notification Callback routines and imported Get Buffer routines described below. 

In one embodiment, a host or storage system may be multiprocessor-based. The host 

or storage system may further include an operating system configured to run on either a 

20 uniprocessor system or a multiprocessor system, such as a Symmetric Multiprocessor System 

(SMP). One problem that arises in multiprocessor systems is synchronizing two threads of 

execution that share resources that can be accessed at the same time on a multiprocessor 

computer. For example, two threads could be running simultaneously on different processors 

and attempting to modify the same data. Such accesses need to be synchronized. Windows 

25 NT utilizes locks, such as spinlocks, to provide a synchronization mechanism for protecting 

resources shared by kernel-mode threads running at interrupt level. A spinlock handles 

synchronization among various threads of execution running concurrently on a multiprocessor 

computer. A thread acquires a spinlock before accessing protected resources, such as data 

structures. The spinlock keeps any thread except the one holding the spinlock, from using the 

30 resource. A thread that is waiting on the spinlock loops, or "spins" attempting to acquire the 

spinlock until it is released by the thread holding the spinlock. Since only one processor at a 

time can own a spinlock, the resource is safe from collisions. 

A typical use for a spinlock is to protect a queue used by more than one layer of a 

driver. For example, a miniport function might queue packets passed to it by a protocol 
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driver. Because other driver functions also use this queue, the miniport function needs to 

protect the queue with a spinlock, so that only one thread at a time can manipulate the links or 

contents. The miniport function acquires the spinlock, adds the packet to the queue, and then 

releases the spinlock. Using a spinlock ensures that the thread holding the spinlock is the only 

5 thread modifying the queue links while the packet is safely added to the queue. 

In one embodiment of the present invention, the enhanced SCSI miniport 508 uses a 

spinlock to synchronize access to a host bus adapter processor request queue, used to pass 

SCSI and IP packets to the HBA processor, and the SCSI Request Block (SRB) queue. 

In addition, the device extension structure is used to store pointer and context 

1 O parameter information for the Notification Callback routine and the Get Buffer routine. The 

Notification Callback routine may be used to pass error types, such as a loop down error, for 

communication to other drivers needing the information. 

The driver architecture is further supported by a variety of routines. Some of these 

routines are standard or modified Windows NT-type routines, such as a Driver Entry routine, 

15 a Find Adapter routine, an Initialize Adapter routine, a Start IO routine, an Interrupt Service 

routine, an interrupt DPC routine, as well as other routines discussed below. 

One embodiment of a procedure for initializing and utilizing the SCSI miniport 508 

will now be described. Initially, a Driver Entry routine is executed when the miniport driver 

is loaded. The Driver Entry routine builds and returns a hardware initialization data structure 

20 to the SCSI port driver. The hardware initialization data structure includes information which 

identifies the HBA type supported by the SCSI miniport driver 508, as well as other SCSI 

miniport driver entry points which may be called by the SCSI port driver. In one 

embodiment, no modifications of the Driver Entry routine are required for the enhanced 

miniport driver. 

25 Next, a Find Adapter routine is called for each instance of the SCSI miniport driver 

adapter-type found in the computer system. The Find Adapter routine builds and returns a 

port configuration infonnation data structure to the SCSI miniport driver 508. The port 

configuration information data structure includes information related to the characteristics of 

the SCSI miniport driver 508 and the HBA. In addition, in one embodiment, the Find 

30 Adapter routine sets the initial state of the spinlock used to control access to the HBA 

processor request queue. The Find Adapter routine may also set the initial synchronization 

interrupt request (IRQ) level to dispatch level to ensure that other processes can be run in 

parallel. Furthermore, in the embodiment where the IP packets are encapsulated in a SCSI 

packet, the Find Adapter routine will initialize the "initialize inquiry" data used for target 
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mode response to inquiry commands received from other connected systems. This last step is 

used to ensure that the other connected systems are aware that the present system is capable of 

encapsulating IP packets in SCSI packets. 

During system initialization, an Initialize Adapter routine is called once for each host 

5 adapter found in the system. The Initialize Adapter routine is responsible for initializing the 

host adapter, which, in one embodiment, includes resetting the host adapter processor, 

downloading code to the host adapter, and starting and initializing the host adapter code. For 

the enhanced SCSI miniport driver 508, the Initialize Adapter routine will also initialize the 

port database, and, if IP packets are to be embedded in SCSI packets, enable the host adapter 

10 target mode so that the HBA can receive as well as transmit SCSI commands. 

A StartIO routine is called by the SCSI port driver to pass an SRB, containing a 

command, to the enhanced SCSI miniport 508 for execution. In a Windows NT driver, the 

Startlo routine is responsible for starting an I/0 operation on the physical device. In one 

embodiment, the StartIO routine is enhanced to reserve and release the spinlock when 

15 accessing the host bus adapter processor queue and the SRB queue. 

In one embodiment, the StartIO routine is further enhanced to support two additional 

commands. The first command, termed the "IOCTL_BD_INQUIRY" command, is used to 

locate host bus adapters being managed by the enhanced SCSI miniport 508. This command 

gets the StartIO IRQ level that is used for synchronized access to the spinlock-controlled 

20 resources, and saves the IRQ level in the device extension. This command also exports the 

backdoor StartIO entry point and the entry point for the Reset routine as discussed below. 

One embodiment of a data structure associated with the IOCTL_BD_INQUIRY 

command, which may be used when the network packets are encapsulated in storage or I/0 

packets, is as follows: 
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typedefstruct _BD_INQUIRY_DATA 
{ 

ULONG options; // Export miniport supported options 
PSTARTIO_BACKDOOR startloRoutine; II Export backdoor Startlo entry 
PVOID startloContext; // Export miniport pDevExt pointer 
PRESET BACKDOOR resetRoutine; II Export backdoor Reset entry 
PVOID - resetContext; II Export miniport pDevExt pointer 
USHORT numberBuses; II Export adapter bus count 
USHORT idsPerBus; II Export number of IDs per bus 
USHORT adapterBusld[MAX_BUS_COUNT]; II Export adapter bus IDs 
USHORT maxDataSegments; II Export max data segment count 

} BD_INQUIRY_DATA, *PBD_INQUIRY_DATA; 

Thus, the above data structure is used to export the enhanced SCSI miniport options. The 

inquiry data structure also exports the startloRoutine backdoor Startlo entry address with the 

associated startloContext pointer, used for passing Startlo context information. In addition, 

the inquiry data structure exports a backdoor resetRoutine entry address and associated 

resetContext, used by the NDIS miniport 502 to cause the SCSI miniport 508 to initiate an 

20 HBA reset. Furthermore, the inquiry data structure is used to export the numberBuses, 

IdsPerBus, and Buslds parameters, to thereby pass the adapter bus count, the number of IDs 

per bus, and the bus adapter IDs. 

In one embodiment, the enhanced SCSI miniport supported options include support 

for a filter driver, support for the enhanced NDIS NIC miniport driver, and support for a port 

25 database. The options are defined as follows: 

30 

II IOCTL_BD_INQUIRY options 
#defme BDI_FILTER_SUPPORT 
#define BDI_LAN_SUPPORT 
#defme BDI_PORT_DATABASE 

0x0000000I 
0x00000002 
Ox00000004 

II Filter driver supported 
II LAN driver supported 
II Port database supported 

The second command used to enhance the StartIO routine is termed the IOCTL 

Backdoor Enable command, or the "IOCTL_BD_ENABLE" command. The 

IOCTL_BD_ENABLE backdoor enable command is issued by the network driver t.o enable 

35 backdoor operation with the enhanced SCSI miniport driver 508. After locating host adapters 

associated with enhanced miniport drivers using the inquiry command, and after completing 

initialization of the host adapters, the network driver issues the enable command to enable the 

link to the enhanced SCSI miniport driver 508. For the embodiment where network packets 

are encapsulated in storage or I/O packets, the following data structure is used with the 

40 IOCTL_BD_ENABLE command to import to corresponding data to the enhanced SCSI 

miniport 508: 

typedef struct _ BD _ENABLE_ DAT A 
{ 
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UL0NG options; 
PN0TIFY _ CALLBACK notifyRoutine; 
PV0ID notifyContext; 
PP0RT_DATA_CALLBACK portDataUpdateRoutine; 
PV0ID portDataUpdateContext; 
PGET _BUFFER_ CALLBACK getBufferRoutine; 
PV0ID getBufferContext; 
USH0RT receiveBufferCount; 

} BD_ENABLE_DATA, *PBD_ENABLE_DATA; 

PCT/US99/25595 

// Import driver supported options 
// Import notification routine 
// Import notification parameter 
II Import port database routine 
II Import port database parameter 
II Import get buffer routine 
II Import get buffer parameter 
II Import buffer count 

The backdoor enable options include the following: 

II J0CTL_BD_ENABLE options 

#define BDE NOTIFY ROUTINE 
#define BDE - DAT ABASE ROUTINE 
#define BDE=BUFFER_ROUTINE 

0xO0O000Ol 
0x00000002 
0x00000004 

II Notify routine imported 
II Port database routine imported 
II Get buffer routine imported 

For the embodiment where network packets are embedded in SCSI commands, a 

20 backdoor StartIO routine is called by the network miniport driver for sending the network 

packets that are to be embedded in SCSI commands. The backdoor StartIO routine is similar 

to the StartIO routine described above. For the embodiment which encapsulates network 

packets in storage or I/O packets, this routine builds an I/O command block (IOCB) in the 

command request queue and passes the SCSI command to the host bus adapter processor for 

25 execution. SRBs use the SRB extension described above to pass in the scatter/gather list for 

the command. The standard StartIO routine runs at the same IRQ level as the Interrupt 

Service routine (ISR), while this routine is called at DISPATCH_LEVEL or lower. 

Therefore, the backdoor StartIO routine uses the saved IRQ level from the device extension 

and raises its IRQL to the same level as the standard start IO routine before acquiring the 

30 spinlock to access the request queue or the SRB queue. 

The Interrupt Service routine (ISR) is called by the SCSI port driver when an adapter 

is requesting service from the host system. This routine will normally be called for fast 

posting command completion through mailbox registers. A flag in the SRB extension is used 

to identify the backdoor SRBs. For those commands, the SRB extension also contains the 

35 pointer and parameter for the Command Completion callback routine. This callback routine 

is part of an upper SCSI layer driver or the network driver and is called by the ISR to return 

the completed command to the appropriate driver. 

In addition, the ISR also handles other various asynchronous events posted by the 

adapter. In one embodiment, for most of these events, the ISR will set a flag representing the 

40 event in the device extension and schedule the execution of the interrupt DPC routine to 

further process the event. The interrupt DPC routine is also scheduled to process commands 
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that are completed through the adapter response queue and incoming target mode requests 

from the host adapter. 

Thus, for example, the interrupt DPC routine is scheduled by the Interrupt Service 

routine to handle more time consuming tasks, such as error handling. The IRQ level is set to 

5 DISPATCH_ LEVEL for the D PC routine. When accessing the adapter request queue and the 

SRB queue, this routine raises the IRQL to the saved start IO level and acquires the spinlock. 

The following is an exemplary list of tasks which may be performed by the interrupt DPC 

routine: 

• Upon detection of fatal error, the DPC routine returns all commands and reinitializes 

10 adapter. 

• Upon detection of a bus reset, the DPC routine cleans up queued commands, restarts the 

host adapter queue, and notifies other connected drivers. If an upper layer SCSI driver 

and/or network drivers imported a Notify routine, the Notify routine is called with a 

ResetDetected event code. 

15 • Upon receipt of a port database updated event from the host adapter, the DPC routine 

obtains updates from the host adapter and updates data in the SCSI miniport device 

extension. If an upper layer SCSI driver and/or network drivers imported a Port Database 

callback routine, the Port Database callback routine is called with a pointer to the updated 

port database in the SCSI miniport device extension. 

20 • The DPC routine handles host adapter response queue entries. Commands with an error 

status are returned through the response queue. The response queue is also used for 

supporting target mode operation. To support the network driver, the enhanced SCSI 

miniport driver 508 includes support for I/0 command block-types needed for target 

mode. 

25 • For incoming network data packets, the host adapter sends the SCSI miniport driver 508 

an ATIO (accept target I/0) entry in the response queue. The SCSI miniport driver 508, 

in-turn, calls the Get Buffer routine imported from the network miniport driver to get an 

address of a free buffer which can be used as a destination buffer. The SCSI miniport 

driver 508 then sends a CTIO ( continue target 1/0) entry to the host adapter, passing the 

30 destination buffer address for the incoming data packet. When the data transfer is 

complete, the host adapter fast posts the completion through the mailbox registers, and the 

ISR will call the network driver Command Completion callback routine, passing the 

received packet to the NDIS miniport driver 502. 

• The DPC routine is used to start commands waiting in the SRB queue. 
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The Reset routine resets the bus and cleans up outstanding commands. The Reset 

routine is typically called when a command timeout, or the like, occurs. A Reset routine entry 

point is exported to one or more upper layer SCSI drivers and the network drivers. When the 

Reset routine is called from the SCSI port, the IRQ level is set to the same level as the ISR. 

5 When called from the backdoor drivers, the IRQ level is set to DISPATCH_LEVEL. When 

accessing the SRB queue from this routine, the current IRQ level is checked and, if not at ISR 

level, raised, before acquiring the spinlock. 

The SCSI miniport Database routine is called from the interrupt DPC routine when a 

port database updated asynchronous event is received from the bus adapter. The 

IO asynchronous event may be the "hot" insertion or removal of a "hot plug" device, 

necessitating the update of the port database. The Database routine issues mailbox commands 

to the bus adapter to get the port data and to update the port database in the device extension. 

If the upper SCSI driver layers and/or network drivers imported a Port Database callback 

routine, the routine is called with a pointer to the updated port database in the SCSI device 

15 extension. 

The enhanced NDIS miniport routines and data structures will now be described. As 

previously discussed, in one embodiment the NDIS miniport 502 is enhanced to permit 

network and I/O protocols to be transferred using the same host adapter over the same 

communications link. For example, in the embodiment where the NDIS miniport 502 

20 performs an Ethernet emulation, an adapter control block structure is allocated for each 

Ethernet emulation driver initialization. This adapter control block structure includes the 

following data: 

• A current network address created from a host adapter IEEE ID and an adapter bus ID, 

where the physical address is encapsulated in the network address. The encapsulation of 

25 the physical SCSI address within the network address allows the encapsulation of IP 

packets in SCSI packets to be accomplished quickly, with little overhead. 

• Current packet filter flags passed down from higher-level network driver. 

• The backdoor start IO entry point and parameter exported from the SCSI enhanced 

miniport driver. 

30 • A queue of free send buffers. 

• A queue of free receive buffers. 

• A queue of received data packets. 

• A multicast list passed down from higher-level network driver. 

• A broadcast list of other adapters on the bus, built from the port database. 
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• Statistical counters. 

The following is a description of various routines used in conjunction with the 

enhanced NDIS miniport 502. 

Typically, an NDIS Driver Entry routine is the first routine executed when the NDIS 

5 miniport driver is loaded. The NDIS Driver Entry routine is responsible for registering the 

NDIS miniport driver 502 with the NDIS layer and exporting other driver entry points and 

driver characteristics. 

An NDIS miniport Initialization routine is then executed once for each Ethernet 

emulation installed. This NDIS miniport Initialization routine performs one or more of the 

10 following tasks: 

• The Initialization routine scans for the next available bus adapter being managed by an 

enhanced SCSI miniport driver 508 using the Backdoor Inquiry IOCTL command. 

• The Initialization routine allocates and initializes the adapter control block described 

above. 

15 • The Initialization routine allocates and initializes a queue of send buffers. An SRB and 

SRB extension is allocated and initialized for each buffer. 

• The Initialization routine allocates and initializes a queue of receive buffers. An SRB and 

SRB extension is allocated and initialized for each buffer. 

• The Initialization routine initializes DPC routines. 

20 • The Initialization routine sends the Backdoor Enable IOCTL described above to the 

enhanced SCSI miniport driver and exports the Get Buffer routine and the Port Database 

callback routine. 

A Send routine is called by a higher-level network driver to transmit a data packet on 

the communication link. In one embodiment, the Send routine allocates the next available 

25 send buffer and moves the discontiguous data packet into the contiguous send buffer. In 

another embodiment, a discontiguous scatter/gather list is built within the SRB extension. 

Small segments, 256 bytes or less in size, may be loaded into a small buffer and passed as one 

segment. Larger packets may then be sent with the corresponding scatter/gather list. 

The SRB associated with the send buffer is initialized with a SCSI Send CDB 

30 ( command data block) and sent to the enhanced SCSI miniport driver 508 through the 

backdoor Start IO routine. The destination address at the front of the data packet is checked 

for the unique broadcast address (for example, all Fs). If the packet is a broadcast message, 

the Send routine will send it to the addresses in the broadcast list. Thus, an IP broadcast may 

be simulated by sending the same packet to every node in the driver's broadcast list. If no 
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send buffer is available, the Send routine will set a flag indicating the send queue is stopped 

and return an NDIS_STATUS_RESOURCES error status. As discussed below, in another 

embodiment, the broadcasting may be handled by an IP-capable host bus adapter. Hence, the 

broadcast list is not included in the adapter control block structure. 

A Send Callback routine is exported to the enhanced miniport driver in the SRB 

extension. After transmitting the network data packet, the enhanced SCSI miniport driver 508 

calls the Send Callback routine from its interrupt service routine. The Send Callback routine 

returns the send buffer to the queue of free send buffers and checks the queue stopped flag to 

see if the send queue is stopped. If stopped, this routine will schedule the execution of a send 

10 DPC routine. 

The send DPC routine is scheduled by the Send Callback routine upon the stoppage of 

the send queue resulting from a shortage of send buffers. The send DPC routine is 

responsible for notifying the appropriate higher level network driver that resources are now 

available to receive additional packets. This notification is performed by a standard 

15 NdisMSendResourcesAvailable call. However, prior to issuing this call, the send DPC 

routine needs to synchronize with other network miniport functions by acquiring a network 

miniport spinlock using the standard NdisIMSwitchToMiniport call. The spinlock is returned 

with a call to NdisIMRevertBack. 

A Receive Buffer routine is exported to the enhanced SCSI miniport driver 508 via the 

20 Backdoor Enable IOCTL function. When the enhanced SCSI miniport 508 receives a SCSI 

Send CDB from a second host adapter on a shared bus, the enhanced SCSI miniport 508 calls 

the Receive Buffer routine to obtain a free receive buffer for an incoming data packet. 

A Receive Callback routine is used to insert the receive buffer into the queue of 

received packets and to schedule the .execution of a receive DPC routine. After receiving the 

25 incoming data packet, the enhanced SCSI miniport driver 508 calls this routine from its 

interrupt service routine. The Receive Callback routine is exported to the enhanced miniport 

driver in the SRB extension. 

The receive DPC routine is scheduled by the Receive Callback routine after queuing 

an incoming data packet The receive DPC routine is responsible for passing the received 

30 packets up to the protocol driver using standard NdisMEthlndicateReceive and 

NdisMEthlndicateReceiveComplete calls. This backdoor routine also needs to synchronize 

with other network miniport functions by acquiring and releasing the network miniport 

spinlock using NdisIMSwitchToMiniport and NdisIMRevertBack calls. 
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The receive DPC routine also includes support for packet filtering and multicast lists. 

The packet filtering flags and the multicast list are passed down to the network miniport via 

NDIS _ OID functions described below. The destination address at the front of the data packet 

indicates the type of message, for example, direct address, broadcast, or multicast message 

5 types. The receive DPC routine enforces the filter flags, discarding the types of messages that 

the higher level driver is not interested in receiving. If multicast messages are enabled and a 

multicast message is received, the receive DPC routine verifies that the packet destination 

address is in the multicast list prior to passing the packet up to the protocol driver. The 

receive buffers are returned to the queue of free receive buffers after the data packet has either 

10 been passed up to the protocol driver or discarded. 

In another embodiment, a single DPC routine handles both the task of notifying the 

higher level driver that resources are available to send packets, and the task of passing 

packets to the protocol driver. 

The Port Database callback routine is exported to the enhanced miniport driver via the 

15 Backdoor Enable IOCTL function. As previously described, this routine is called by the SCSI 

miniport driver 508 initially from the IOCTL function and later whenever the port database is 

updated. This routine scans the port database looking for host adapters on the bus. Each 

adapter found is added to the broadcast list maintained in the adapter control block so that the 

driver has a current broadcast list. 

20 A Query Information routine handles NDIS_OID (NDIS Object Identifier) query 

requests from higher-level network drivers. Each NDIS driver contains an information block 

in which the driver stores dynamic configuration information, such as a multicast address list, 

and statistical information that a management entity can query or set. Each information 

element within the information block is typically referred to as an object An Object identifier 

25 (OID) is used to refer to the object. Thus, a management entity needs to provide an 

appropriate OID when querying or setting a given object. 

A Set Information routine handles NDIS _ OID requests from higher-level network 

drivers to pass information to the network miniport driver. The Set Information routine is 

used to pass down the filter flags and the multicast list to the network miniport driver. 

30 The embodiment where network and storage packets are transferred between computer 

systems using standard IP and SCSI protocols, rather than by encapsulating IP packets in 

SCSI packets, will now be described. The data structures and routines for this embodiment 

are similar to the data structures and routines for the "encapsulation" embodiment described 

above, with the following modifications. In general, the modifications enable the NDIS 
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miniport driver 502 and the HBA processor to send network unencapsulated IP packets and 

the associated scatter/gather lists to be sent to the HBA processor. Furthermore, the 

modifications allow the receive buffers to be immediately pushed onto the HBA processor 

receive buffer queue, rather than having the enhanced SCSI miniport 508 get the receive 

5 buffers from the enhanced NDIS miniport 502 when requested. The modifications help take 

advantage of HBAs that support both network and I/O protocols. 

Several routines and data structures are substantially the same as for the 

"encapsulation" embodiment. For example, the enhanced SCSI miniport Driver Entry routine 

and Reset routine are substantially the same for both the present embodiment and the 

1 0 "encapsulation" embodiment. Similarly, the enhanced NDIS miniport Send Callback routine, 

Query Information routine and Set Information Routine are substantially unaltered. 

First, modifications to the SCSI miniport driver routines and structures will be 

discussed. The SCSI driver object extension structure previously described is modified to 

provide storage for additional data imported from the enhanced NDIS miniport 502. In 

15 addition, the SCSI driver object extension structure is modified to include a queue for passing 

receive buffers to the HBA processor for incoming IP packets, and to support a separate port 

database used to contain a list of connected IP devices. The additional data imported from the 

enhanced NDIS miniport 502 includes information relating to the receive buffers and the 

ReturnReceive routine, as illustrated below in the backdoor enable data structure 

20 BD_ENABLE_DATA. 

As the HBA supports both I/O and network protocols, and can therefore receive IP 

packets directly, the HBA does not need to support SCSI target mode. The SCSI miniport 

Find Adapter routine may therefore be modified to eliminate support for the SCSI target 

mode. Thus, the Find Adapter routine no longer needs to initialize data for the SCSI target 

25 mode. The Find Adapter routine may be further modified to initialize the IP receive buffer 

queue. Support for the SCSI target mode may also be eliminated from the Interrupt DPC 

Routine. 

The SCSI miniport Initialize Adapter routine may be similarly modified to remove 

support for the SCSI target mode. For example, the Initialize Adapter routine no longer needs 

30 to enable target mode in the HBA. The Initialize Adapter routine may be further modified to 

enable the IP mode in the HBA and to pass the receive buffer queue address to the HBA. 

As illustrated below, the BD_INQUIRY_DATA data structure is modified to export 

additional information from the enhanced SCSI miniport driver 508 to the NDIS miniport 

driver 502. For example, the data structure includes a pointer to the receive buffer queue, as 
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well as the size of the receive buffer queue, which can be passed to the NDIS mini port driver 

502. This allows the NDIS miniport driver 502 to directly pass the free receive buffers to the 

HBA processor. Furthermore, an Add Buffers backdoor routine entry is also passed to the 

NDIS miniport driver 502. The Add Buffers backdoor routine permits the NDIS miniport 

5 driver 502 to inform the SCSI miniport driver 508 if free buffers have been added to the 

receive buffer queue. In addition, the data structure also includes an entry for passing a Fibre 

Channel adapter world wide node name. Thus, rather than encapsulating the physical address 

in the network address, as described above, the node name may be used. 

10 typedefstruct _BD_INQUIRY_DATA 
{ 

ULONG Options; II Export miniport supported options 
PSTARTIO_BACKDOOR StartloRoutine; II Export backdoor Startio entry 
PVOID StartloContext; II Export miniport DevExt pointer 

15 PRESET_BACKDOOR ResetRoutine; II Export backdoor Reset entry 
PVOID ResetContext; If Export miniport DevExt pointer 
USHORT ReceiveBufferQueueSize;// Export receive buffer queue size 
PVOID ReceiveBufferQueue; II Export receive buffer queue pointer 
PBUFFERS_BACKDOOR AddBuffersRoutine; II Export backdoor Add Buffers entry 

20 PVOID AddBuffersContext; // Export miniport Dev Ext pointer 
UCHAR acNodeName[8]; II Export adapter node name 

} BD_INQUIRY_DATA, *PBD_INQUIRY_DATA; 

The _BD_ENABLE_DATA data structure is correspondingly modified to import 

25 additional information from the enhanced NDIS miniport driver 502 to the enhanced SCSI 

miniport driver 508. For example, the data structure is used to import the size of each receive 

buffer and the maximum size of IP packets supported. The data structure is also used to 

import pointer and context parameters for the ReturnReceive routine, which is used to pass 

received packets from the SCSI miniport driver 508 to the NDIS miniport driver 502. The 

30 data structure also is used to import the IP address for NIC emulation. Note that the NDIS 

miniport 502 no longer imports the Port Database routine, the Get Buffer routine, or the 

Notification Routine. The NDIS miniport driver 5902 does not need the port database, 

because all addressing is handled by the SCSI miniport driver 508. In the present 

embodiment, the SCSI miniport driver 508 takes the network node name in the IP packet 

35 header, searches for a corresponding Loop ID in the IP port database, and provides the Loop 

ID to the HBA. 

40 

typedefstruct _BD_ENABLE_DATA 
{ 

ULONG 
USHORT 

Options; II Import driver supported options 
ReceiveBufferCount; II Import buffer count 
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ULONG ReceiveBufferSize; // Import buffer size 
ULONG MaximumTransferSize; // Import maximum transfer size 
PRETURN _PACKETS_ CALLBACK ReturnReceivePacketsRoutine; // Import return 

packets routine 
5 PVOID ReturnReceivePacketsContext; // Import return packets parameter 

10 

PVOID ReceiveBufferCBs; // Import receive buffer control blocks 
ULONG lpAddress; // Import IP address 

} BD_ENABLE_DATA, *PBD_ENABLE_DATA; 

The Backdoor Start IO routine is also modified, as it no longer needs to build an IOCB 

that passes SCSI commands with encapsulated IP packets to the HBA processor. Instead, in 

the present embodiment, the Backdoor Start IO routine builds and sends an IOCB for sending 

unencapsulated IP packets, along with the associated scatter/gather lists, to the HBA. In 

15 another embodiment, the Backdoor Start IO routine is modified to handle multiple send 

packets on a single call from the NDIS miniport driver 502. 

The Interrupt Service routine (ISR) operates substantially the same as in the 

"encapsulation" embodiment when sending IP packets. The SRB extension contains the 

pointer to the NDIS miniport Callback routine, which is used for returning the send buffer to 

20 the NDIS miniport 502. For incoming receive IP packets, the HBA processor takes empty 

receive buffers from the receive buffer queue as needed. When an entire packet has been 

received into one or more receive buffers, the HBA interrupts the host. The ISR routine then 

passes the received packet to the NDIS miniport 502 using the ReturnReceivePackets callback 

routine. 

25 The Port Database routine may be modified to keep a separate list of all IP type 

devices, such as other HBAs attached on the same Fibre loop. This list is used by the 

enhanced SCSI miniport 508 to get the Fibre Channel address when sending a packet. 

Because all Fibre Channel addressing is resolved by the SCSI miniport 508, the NDIS 

miniport 502 no longer uses the port database. 

30 Modifications to the NDIS miniport driver routines and structures will be now be 

discussed. In one embodiment, the IP-capable HBA now handles IP broadcasting operations. 

Hence, the broadcast list of other loop-connected devices may be deleted from the adapter 

control block structure. The adapter control block structure may be further modified to 

provide storage for the additional information exported from the SCSI miniport driver 508, as 

35 previously discussed. 

Because the NDIS miniport 502 no longer uses the port database, the Port Database 

Callback routine may be eliminated. 
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The Initialization routine may be modified to import/export additional information to 

and from the SCSI miniport driver 508, as described above. In the present embodiment, 

SRBs and SRB extensions are no longer used to allocate or initialize receive buffer queues. 

Instead, the receive buffer queue is initialized by the SCSI miniport driver 508, as discussed 

5 above. The receive buffers are then directly added to the HBA processor receive buffer 

queue. The Initialization routine may therefore be modified to call the SCSI miniport 

backdoor routine, AddBuffersRoutine, which informs the SCSI miniport 508 and the HBA 

processor how many buffers were added to the queue. 

As network data is no longer encapsulated in a SCSI command, the Send routine may 

1 O be modified to no longer build the SCSI Send CDB in the SRB. Furthermore, because the IP

capable HBA now handles broadcast messages, the Send routine code that simulated an IP 

broadcast may be eliminated. In addition, in one embodiment, the Send routine may be 

modified to support NDIS calls to send multiple packets at a time. Thus, multiple send 

packets can be sent to the SCSI miniport backdoor Start IO routine in a single call. 

15 In one embodiment, the Send DPC routine and the Receive DPC routine may be 

combined into a single DPC routine to handle both functions. After the received packets have 

been indicated up the driver layer stack to higher level network drivers, the free receive 

buffers are returned directly to the HBA processor receive buffer queue. The SCSI miniport 

backdoor routine, AddBuffersRoutine, is called to notify the SCSI miniport and the HBA 

20 processor of the additional free buffers. 

In the present embodiment, all free receive buffers are immediately pushed onto the 

HBA processor receive buffer queue. Therefore, the Receive Buffer routine may be 

completely removed. 

No changes to the Receive. Callback routine are needed. However, the Receive 

25 Callback routine pointer is now imported to the SCSI miniport driver 508 via the IOCTL 

command, instead of by the SRB extension. 

While certain preferred embodiments of the invention have been described, these 

embodiments have been presented by way of example only, and are not intended to limit the 

scope of the present invention. Accordingly, the breadth and scope of the present invention 

30 should be defined only in. accordance with the following claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1. A system for sending both network and storage protocols over the same host 

adapter, said system comprising: 

a network driver, including at least one network miniport; 

a SCSI miniport driver layer coupled to said network driver to receive network 

related information from said network miniport; 

a SCSI driver layer higher than said SCSI miniport driver layer, said higher 

SCSI layer passing storage related information to said SCSI miniport driver layer; 

a bus adapter coupled to said SCSI miniport driver layer, wherein said SCSI 

miniport driver layer transfers both network and storage related information to said 

bus adapter; and 

a communication medium link coupled to said bus adapter, wherein said 

communication link is configured to receive both said network related information and 

said storage related information, and said communication medium link is configured 

to couple a first computer system to a second computer system. 

2. The system for sending both network and storage protocols over the same host 

adapter as defined in Claim 1, wherein said network driver includes at least a intermediate 

driver. 

3. The system for sending both network and storage protocols over the same host 

20 adapter as defined in Claim 1, wherein said communication medium link is fibre channel

compatible. 

4. The system for sending both network and storage protocols over the same host 

adapter as defined in Claim 1, wherein said communication medium link is SCSI-compatible. 

5. The system for sending both network and storage protocols over the same host 

25 adapter as defined in Claim 1, wherein said network related information is transferred using 

an Ethernet protocol. 

30 

6. The system for sending both network and storage protocols over the same host 

adapter as defined in Claim 1, wherein said storage related data is transferred using a SCSI 

protocol. 

7. The system for sending both network and storage protocols over the same host 

adapter as defined in Claim 1, wherein said storage related data is transferred using a fibre 

channel protocol. 

8. A method of transferring data using a storage protocol and a network protocol 

over the same host adapter, said method comprising the acts of: 
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transferring storage data from an upper layer storage driver layer to a lower 

layer storage driver; 

transferring network data from a network driver to said lower layer storage 

driver; and 

transferring said storage data and said network data to a communication link 

interface circuit. 

9. The method of transferring data as defined in Claim 8, wherein said lower 

layer storage driver is a miniport driver. 

10. The method of transferring data as defined in Claim 8, wherein said upper 

10 layer storage driver is a port driver. 

11. The method of transferring data as defined in Claim 8, wherein said network 

driver includes at least a network miniport driver. 

12. The method of transferring data as defined in Claim 8, further comprising the 

act of encapsulating said network data in a storage command. 

15 13. The method of transferring data as defined in Claim 8, further comprising the 

20 

25 

30 

act of passing a network scatter/gather list to said lower layer storage driver. 

14. The method of transferring data as defined in Claim 8, further comprising the 

act of determining if said lower layer storage driver supports an interface to said network 

driver. 

15. A system for sending both network and storage data using the same driver, said 

system comprising: 

a network driver; and 

a storage driver coupled to said network driver to receive network related 

information, said storage driver configured to receive storage related information from 

an operating system, and said storage driver configured to transfer both said network 

and said storage related data to an interface card. 

16. The system for sending both network and storage data as defined in Claim 15, 

wherein said storage driver further comprises at least one entry point for communication with 

said network driver. 

17. The system for sending both network and storage data as defined in Claim 15, 

further comprising a spinlock managed by said storage driver, said spinlock used to control 

access to at least a first resource. 

18. The system for sending both network and storage data as defined in Claim 15, 

wherein said interface card is configured to be coupled to a fibre channel network. 
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19. The system for sending both network and storage data as defined in Claim 15, 

wherein said interface card is configured to be coupled to a SCSI bus. 

20. A device driver for communicating both network and storage information over 

the same interface circuit, said device driver comprising: 

5 a first entry point used to receive storage data intended for transfer to at least 

10 

one communication link; and 

a second entry point used to receive network data intended for transfer to said 

at least one communication link; and 

an interface used to communicate said storage data using a storage protocol 

and said network data using a network protocol to a communication link interface 

circuit. 

21. The device driver as defined in Claim 20, further comprising at least a standard 

Windows NT class layer. 

22. The device driver as defined in Claim 20, further comprising at least a class 

15 layer, a port layer, and a miniport layer, wherein said second entry point is associated with 

said miniport layer. 

20 

25 

30 

23. A networked system, including at least two computer systems coupled by a 

communication link which transfers data between said computer systems using both network 

and storage protocols, said system comprising: 

at least a first processor located in at least a first of said at least two computer 

systems; 

a first operating system configured to be executed by said first processor; 

a first network driver configured to be executed by said first computer system, 

said first network driver having an interface used to receive network related 

information from said operating system; and 

a first storage driver, configured to be executed by said first computer system, 

said first storage driver having at least a first interface used to receive said network 

related information from said network driver, and said first storage driver having at 

least a second interface used to receive storage related information from said operating 

system; 

a first bus adapter in communication with said first storage driver, said first bus 

adapter used to receive both said network related information and said storage related 

information; and 
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a communication medium in communication with said first adapter, said 

communication medium used to transfer both said network and said storage related 

data, using respectively, a network protocol and a storage protocol, to at least a second 

of said at least two computer systems. 

24. The networked system as defined by Claim 23, further comprising: 

a second host adapter coupled to at least a second processor in a second of said 

at least two computers, said second host adapter coupled to said communication 

medium; and 

a second storage driver, configured to be executed by said second computer 

system, said second storage driver having at least a first interface used to receive said 

network related information and storage related information from said second host 

adapter; 

a second network driver configured to be executed by said second computer 

system, said second network driver having at least a first interface for receiving 

network related information from said storage driver; and 

a second operating system configured to be executed by at least a first 

processor of said second computer system, said second operating system having at 

least one interface for receiving information from said storage driver and said network 

driver. 

25. The networked system as defined by Claim 23, wherein said communication 

medium is a fibre channel. 

26. The networked system as defined by Claim 23, wherein said communication 

medium is SCSI-compatible. 

27. The networked syste!ll as defined by Claim 23, wherein said first operating 

25 system is Windows NT. 

28. The networked system as defined by Claim 23, wherein said first computer 

system further comprises at least a second processor configured to execute said first operating 

system. 

29. A networked system, including at least two computer systems coupled by at 

30 least two communication links, said networked system comprising: 

a first computer system; 

a second computer system; 
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a first communication link coupling said first computer system and said second 

computer system, said first communication link configured to transfer data using an 

I/0 protocol; 

a second communication link coupling said first computer system and said 

second computer system, said second communication link configured to transfer data 

using a network protocol; 

a failure detection routine configured to detect the failure of said first 

communication link and said second communication link, wherein upon detecting the 

failure of either of said first and said second communication links, said failure 

detection routine causes both I/0 and network protocols to be used to transfer, 

respectively, storage and network data, on the non-failed communication link. 

30. The networked system as defined by claim 29, wherein said I/0 protocol is a 

SCSI protocol. 

31. A method of providing redundant communication between at least two 

15 computer systems, said method comprising the acts of: 

20 

transferring data over a first communication link using an I/0 protocol; 

transferring data over a second communication link using a network protocol; 

detecting when either said first communication link or said second 

communication link have experienced at least a first mode of failure; 

transferring data using said network protocol over said first communication 

link in response to detecting said failure in said second communication link; and 

transferring data using said I/0 protocol over said second communication link 

in response to detecting said failure in said first communication link. 

32. A device driver for .communicating both network and storage information 

25 using the same interface circuit, said device driver comprising: 

30 

a first interface used to receive storage data intended for transfer to at least one 

communication link; and 

a second interface used to receive network data intended for transfer to at least 

one communication link; and 

a third interface used to communicate said storage data using said storage 

protocol and said network data, where said network data is encapsulated using said storage 

protocol, to a communication link interface circuit. 
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33. A device driver for communicating both network and I/O information using the 

same interface circuit using respectively network and I/O protocols, said device driver 

comprising: 

a means for receiving 1/0 data intended for transfer to at least one 

communication link; and 

a means for receiving network data intended for transfer to at least one 

communication link; and 

a means for communicating said I/O data using an I/O protocol and said 

network data using said network protocol to a means for interfacing to a 

communication medium. 
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Amendments to the Claims 

The following listing of the claims replaces and supersedes all previous listings. 

Listing of Claims: 

Claims 1-33. (Canceled) 

34. (Currently Amended) A network-attached disk (NAO) device adapted to be 

connected through a general purpose front-end network to a host having a system bus, 

wherein the host has a virtual host bus adapter that recognizes the device as -i-f-it--is a 

local device connected directly to the system bus of the host, the NAO device 

comprising: 

a network adapter for receiving a disk access command in data link frames 

through the general purpose front-end network; 

a disk controller, connected to the network adapter, for executing the disk access 

command; 

a disk for storing data; and 

a controller, connected to the network adapter and the disk controller, for 

controlling the operation of the NAO device; 

wherein access to the disk is operatively controlled by the disk controller, no disk 

access command is required to be routed through a server associated with the NAO, 

the NAO device is configured to be automaticfil!y discovered by the hostv of the ~JAD 

device occurs when [[it]] the NAO device is connected to the general purpose front-end 

network. the NAO device is not directly connected to a system bus of the host, and the 

NAO device is configured to be recognized by the virtual host bus driver created by a 

NAO device driver of the host, the NAO device driver comprising a device file and 

device driver routines for the device driver to register the device driver to the host,--aAG 

the disk access command is formatted in a format independent of a file system 

and issued by the host 

35. (Original) The NAO device of claim 34, wherein the network runs Ethernet. 
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Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 746 

Application Serial No.: 09/974,082 
Docket No.: 3720-101 

Page 3 of 12 

36. (Original) The NAO device of claim 34, wherein said disk is formatted as a 

local disk. 

37. (Original) The NAO device of claim 34, wherein said disk is partitioned as a 

local disk. 

38. (Original) The NAO device of claim 34, wherein the network adapter has a 

physical network interface for receiving data from a host and a media access control 

(MAC) controller. 

39. (Original) The NAO device of claim 34, wherein the controller has a state 

machine for controlling the operation of the NAO device. 

40. (Original) The NAO device of claim 34, wherein the controller has a filter for 

controlling access to the disk. 

41. (Original) The NAO device of claim 34, wherein the disk is partitioned into a 

plurality of disk partitions. 

42. (Original) The NAO device of claim 41, wherein each disk partition is 

controlled by a separate driver. 

Claims 43-124. (Canceled) 

125. (Currently Amended) A network-attached disk (NAO) device adapted to be 

connected through a general purpose front-end network to a host computer having a 

system bus, the NAO device comprising: 

a network adapter for receiving a disk access command through the general 

purpose front-end network, said network adapter including: 

1696831 
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a media access control (MAC) controller connected to the physical 

network interface to extract necessary data from the disk 1/0 request 

packet; 

a disk controller, connected to the network adapter, for executing the disk access 

command; 

a disk for storing data; and 

a controller, connected to the network adapter and the disk controller, for 

controlling the operation of the NAO device; 

wherein no disk access command is required to be routed through a server 

associated with the NAO, and the disl< access command is formatted in a format 

independent of a file system and issued by the host computer, the NAO device is not 

directly connected to a system bus of the host, and the NAO device is configured to be 

automatically recognized by a virtual host bus driver created by a NAO device driver of 

the host, the NAO device driver comprising a device file and device driver routines for 

the device driver to register the device driver to the host. 

126. (Previously Presented) The NAO device of claim 125, wherein automatic 

discovery of the NAO device occurs when it is connected to the general purpose front

end network. 

127. (Previously Presented) The NAO device of claim 125, wherein the general 

purpose front-end network runs Ethernet. 

128. (Previously Presented) The NAO device of claim 125, wherein said disk is 

formatted as a local disk. 

129. (Previously Presented) The NAO device of claim 125, wherein said disk is 

partitioned as a local disk. 

130. (Previously Presented) The NAO device of claim 125, wherein the controller 

has a state machine for controlling the operation of the NAO device. 
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131. (Previously Presented) The NAO device of claim 125, wherein the controller 

has a filter for controlling access to the disk. 

132. (Previously Presented) The NAO device of claim 125, wherein the disk is 

partitioned into a plurality of disk partitions. 

133. (Previously Presented) The NAO device of claim 132, wherein each disk 

partition is controlled by a separate driver. 

134. (New) The NAO device of claim 34, wherein the NAO device is configured to 

be accessed by the NAO device driver having a device accessing thread for accessing 

the NAO device. 

135. (New) The NAO device of claim 34, wherein the NAO device is configured to 

be identified by the NAO device driver having a device searching thread for identifying a 

device attached to the network. 

136. (New) The NAO device of claim 34, wherein the NAO device is configured 

for connections with the NAO device driver having a network connection setting thread 

for making a connection between the device driver and the NAO device. 

137. (New) The NAO device of claim 34, wherein the NAO device is configured to 

be controlled by the NAO device driver further including: a bus driver for creating the 

virtual host adapter to access the NAO device as a local device connected directly to 

the system bus of the host; and a port driver for communicating the disk access 

command from the host to the NAO device through a network port. 

1696831 
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The Office Action dated November 4, 2009, has been carefully reviewed. The 

foregoing amendments and following remarks form a full and complete response 

thereto. Claims 34 and 125 are amended. Claims 134-137 are newly presented. No 

new matter is added. Thus, claims 34-42 and 125-137 are pending. Reconsideration 

and allowance are requested. 

Claim Amendments 

Claims 34 and 125 are amended to recite that the NAO device is not directly 

connected to a system bus of the host. Support for this amendment may be found at 

least in paragraph [0042] (paragraph number references are to the paragraphs as 

numbered in the patent application publication 2002/0069245). Claims 34 and 125 are 

amended to recite the NAO device is configured to be recognized by the virtual host 

bus driver created by a NAO device driver of the host, the NAO device driver 

comprising a device file and device driver routines for the device driver to register the 

device driver to the host. Support for these amendments may be found at least in 

paragraphs [0053], [0054], [0106], [011 O] and [0126]. Claim 34 is amended as to form. 

No new matter is added. 

New Claims 

Claims 134-137 are newly presented. No new matter is added. Claim 134 

recites a NAO device configured to be accessed by the NAO device driver having a 

device accessing thread for accessing the NAO device. Support may be found at least 

in paragraphs [0067] and [0083]. Claim 135 recites a NAO device configured to be 

identified by the NAO device driver having a device searching thread for identifying a 

device attached to the network. Support may be found at least in paragraphs [0075]

[0076]. Claim 136 recites a NAO device configured for connections with the NAO 

device driver having a network connection setting thread for making a connection 

between the device driver and the NAO device. Support may be found at least in 

paragraph [0079] and [0082]. Claim 137 recites a NAO device configured to be 

controlled by the NAO device driver having a bus driver for creating the virtual host 

adapter to access the NAO device as a local device connected directly to the system 
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bus of the host; and a port driver for communicating the disk access command from the 

host to the NAO device through a network port. Support may be found at least in 

paragraph [0107]. Applicant submits that claims 134-137 are patentable at least due to 

their dependencies on patentable claim 34 as further discussed below. 

Claim rejections under 35 U.5.C. § 112 

Claims 34-42 and 125-133 were rejected under 35 U.S.C. § 112, first paragraph 

as allegedly failing to comply with the written description requirement. The Office 

stated that the specification failed to provide enough description for the claim limitation 

of "no disk access command is require to be routed through a server associated with 

the NAO." The Office indicated that the negative limitation "no disk access command is 

required" must have basis in the original disclosure. The test for written description 

support is whether the specification conveys with reasonable clarity to those skilled in 

the art that, as of the filing date sought, the applicant was in possession of the invention 

as now claimed. See MPEP 2163.02. Applicant submits the specification supports the 

limitation at least in paragraph [0012] which provides that "[a]nother object is to provide 

a disk system that can be recognized and used as a local disk to a host without 

requiring additional facility such as an additional file server, a special switch, or even an 

IP address, if appropriate" (emphasis added). Paragraph [0012] would have conveyed 

with reasonable clarity to a person skilled in the art, at the time of the application, that 

the applicant was in possession of a NAO that could be used in a serverless 

environment and that the disk access commands recited in the claims would therefore 

not have been required to be routed through a server. See also Figs. 1 and 9 

(illustrating disk access command paths not having a server). Additionally, Applicant 

has amended independent claims 34 and 125 to delete "associated with the NAO" to 

clarify this limitation. 

The Office further implicated the limitation "automatic discovery of the NAO 

device occurs when it is connected to the general purpose front-end network" in the 

rejection. Applicant has amended this limitation in claim 34 to recite that the NAO 

device is configured to be automatically discovered when the NAO device is connected 

to the general purpose front-end network. Applicant submits that the specification 
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would have conveyed with reasonable clarity to a person skilled in the art, at the time of 

the application, that the applicant had possession of a NAO that could be automatically 

detected by the host in view of at least paragraphs [0075] and [0076] ("[t]he [NAO] 

drivers may be generated automatically by using a device searching thread that 

periodically identifies NAO devices attached to the network"). 

The Office further implicated the limitation "the disk access command is 

formatted in a format independent of a file system and issued by the host" in the 

rejection. Applicant has amended claims 34 and 125 to delete this limitation. 

Applicant submits that the grounds for the rejection under 35 U.S.C. § 112, first 

paragraph, have been overcome and request that the rejection of claims 34-42 and 

125-133 be withdrawn. 

Claims 34-42 were rejected under 35 U.S.C. § 112, second paragraph as 

allegedly being indefinite. The Office contended that the term "as if' rendered the claim 

indefinite and that the limitation "it" had insufficient antecedent basis. Applicant has 

amended claim 34 to delete the term "as if' and to replace "it" with "the NAO device." 

Applicant submits that the amendments overcome the rejection and request that it be 

withdrawn. 

Claim rejections under 35 U.5.C. § 103(a) 

Claims 34 and 35 were rejected under 35 U.S.C. § 103(a) as allegedly being 

unpatentable as obvious in view of Patents 5,566,331 to Irwin, 6,421,753 to Hoese, and 

6,389,432 to Pothapragada. Applicant submits that the combination of Irwin, Hoese 

and Pothapragada (altogether "Examiner's modified Irwin") fails to teach each element 

of amended claim 34, upon which claim 35 depends. 

Irwin teaches a system in which client data processors access a file-system on a 

shared, channel-attached direct access storage device. Abstract of Irwin. Hoese 

discloses a storage router interfacing SCSI-based storage devices with a Fibre 

Channel transport medium. Abstract of Hoese. Pothapragada discloses an intelligent 

virtual volume access scheme in which a data storage request specifies criteria for 

storage space and a data structure is searched for an entry specifying a data storage 

device whose attributes best match the criteria. See Abstract of Pothapragada. 
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In contrast, claim 34 defines a network-attached disk (NAO) device adapted to 

be connected through a general purpose front-end network to a host having a system 

bus, the host having a virtual host bus adapter that recognizes the device as a local 

device connected directly to the system bus of the host. The NAO device includes a 

network adapter for receiving a disk access command in data link frames through the 

general purpose front-end network, a disk controller, connected to the network adapter, 

for executing the disk access command, a disk for storing data, and a controller, 

connected to the network adapter and the disk controller, for controlling the operation of 

the NAO device. The disk is operatively controlled by the disk controller and no disk 

access command is required to be routed through a server. The NAO device is 

configured to be automatically discovered by the host when the NAO device is 

connected to the general purpose front-end network and the NAO device is not directly 

connected to a system bus of the host. The NAO device is configured to be recognized 

by the virtual host bus driver created by a NAO device driver of the host, the NAO 

device driver comprising a device file and device driver routines for the device driver to 

register the device driver to the host. 

In contrast to conventional arrangements in which a host bus adapter is a 

hardware interface connecting a host to storage devices attached to a system bus of 

the host, the NAO device defined in claim 34 is not directly connected to a system bus 

of the host. Rather, the NAO device is connected to a general purpose front-end 

network and is configured to be controlled by a virtual host bus adapter so that the host 

recognizes the NAO device as a local device. Accordingly, the virtual host bus adapter 

may be created via computer program instructions executed at the host. See para. 

[0046]. This advantageous arrangement permits the NAO to operate without a 

requirement for additional facilities such as a file server, a special switch, or even an IP 

address for controlling the NAO device via the virtual host bus adapter. See para. 

[0012]. 

Additionally, Applicant submits that Irwin, Hoese, and Pothapragada, singly and 

in combination, fail to teach or suggest at least a NAO device configured to be 

automatically discovered by the host when connected to the general purpose front-end 
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network as recited in amended claim 34 and that the NAO device is not directly 

connected to a system bus of the host, the NAO device is configured to be recognized 

by the virtual host bus driver created by a NAO device driver of the host, the NAO 

device driver having a device file and device driver routines for the device driver to 

register the device driver to the host as further recited in amended claim 34. Rather, 

Hoese teaches that a management workstation allocates storage devices. See col. 4 II. 

34-36. Irwin teaches that a file must be requested prior to determining whether a file 

system is mounted and mounting it. See Fig. 6. Pothapragada teaches that a device 

may register with a manager independent from a server upon boot up, or device 

attributes may be statically configured in the server. See col. 7 II. 1-12. Applicant 

requests that the rejection of independent claim 34 and dependent claim 35 be 

withdrawn at least for this reason that the cited references fail to teach or disclose each 

limitation of claim 34. 

Claims 36-42 were rejected under 35 U.S.C. § 103(a) as allegedly being 

unpatentable as obvious in view of Examiner's modified Irwin in further view of Patent 

6,807,581 to Starr. Applicant submits that the rejection of claims 36-42, which depend 

directly or through an intervening claim to independent claim 34, should be withdrawn 

for at least the same reasons as provided above regarding claim 34 because Starr fails 

to remedy the deficiencies of Examiner's modified Irwin. 

Starr discloses an interface device connected to a host system's PCI or 1/0 bus 

for accelerating data transfers between a network and a storage unit. Abstract, Fig. 23. 

The interface device can use a dedicated fast-path for data transfer between the 

network and the storage unit. kl The fast-path is set up by the host and allows the 

host CPU to avoid protocol processing for data transfer over the fast-path. kl 
Starr fails to disclose or suggest, singly and in combination with Irwin, Hoese, 

and Pothapragada, at least a NAO device configured to be automatically discovered 

when connected to the general purpose front-end network as recited in amended claim 

34 and that the NAO device is not directly connected to a system bus of the host, the 

NAO device is configured to be recognized by the virtual host bus driver created by a 

NAO device driver of the host, the NAO device driver having a device file and device 
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driver routines for the device driver to register the device driver to the host as further 

recited in amended claim 34. Rather, the architecture disclosed by Starr suggests that 

the host must be shut down in order for the INIC to be connected to the 1/0 bus or PCI 

bus. See Starr, col. 5 II. 26-28. Thus, Applicant requests that the rejection of claims 

36-42 be withdrawn for at least this reason. 

The Office Action asserted that claims 125-133 "do not teach for [sic] define any 

new limitation other than above claims 34-42. Therefore, claims 125-133 are rejected 

for similar reasons." Office Action at 8. No other explanation of the rejection is 

provided. 

Applicant submits that the rejection of claims 125-133 is improper at least 

because the Office Action's assertion that claims 125-133 define no new limitations is 

incorrect. For example, independent claim 125, upon which claims 126-133 depend, 

recites that a network adapter includes a physical network interface for interfacing with 

the general purpose front-end network to receive a disk 1/0 request packet from the 

host computer, and a media access control (MAC) controller connected to the physical 

network interface to extract necessary data from the disk 1/0 request packet. Contrary 

to the Office's assertion, claims 34-42 do not recite these elements. Applicant 

therefore requests that the rejection of claims 125-133 be withdrawn for at least this 

reason. Applicant further requests that if the Office determines to maintain the 

rejection, that the basis for the rejection be properly communicated in a non-final Office 

Action so that Applicant has a fair opportunity to respond to the rejection. See MPEP 

706.02U). 

Applicant further submits that the rejection of claims 125-133 is improper for the 

additional, independent reason that claims 125-133 define subject matter not disclosed 

or suggested by the cited references. As discussed above with regard to claims 36-42, 

Irwin, Hoese, Pothapragada, and Starr, singly and in combination, fail to disclose or 

suggest at least and that the NAO device is not directly connected to a system bus of 

the host, the NAO device is configured to be recognized by the virtual host bus driver 

created by a NAO device driver of the host, the NAO device driver having a device file 

and device driver routines for the device driver to register the device driver to the host 
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as further recited in independent claim 125, upon which claims 126-133 depend directly 

or through an intervening claim. Applicant requests that the rejection of claims 125-133 

be withdrawn for this additional, independent reason. 

In view of the above, all rejections have been sufficiently addressed. Applicant 

submits that the application is now in condition for allowance and request that claims 

34-42 and 125-137 be allowed and this application be passed to issue. 

In the event that this paper is not timely filed, the Applicant respectfully petitions 

for an appropriate extension of time. Any fees for such an extension together with any 

additional fees may be charged to Counsel's Deposit Account No. 02 2135. 

If for any reason the Examiner determines that the application is not now in 

condition for allowance, it is respectfully requested that the Examiner contact, by 

telephone, the Applicant's undersigned attorney at the indicated telephone number to 

arrange for an interview to expedite the disposition of this application. 

Feb. 4, 2010 
Date 
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INDEPENDENT CLAIMS X $ = X $ = 
(37 CFR 1.16(h)) minus 3 = 

If the specification and drawings exceed 100 

• APPLICATION SIZE FEE 
sheets of paper, the application size fee due 
is $250 ($125 for small entity) for each 

(37 CFR 1.16(s)) 
additional 50 sheets or fraction thereof. See 
35 U.S.C. 41 (a)(1)(G) and 37 CFR 1.16(s). 

• MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 

02/04/2010 REMAINING NUMBER PRESENT 
RATE($) 

ADDITIONAL 
RATE($) 

ADDITIONAL 
I- AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
z AMENDMENT PAID FOR w 

Total (37 CFR ~ * 22 Minus ** 111 = 0 X $26 = 0 OR X $ = 
0 

1.16(i\\ 

z Independent 
* 2 Minus ***14 = 0 X $110 = 0 OR X $ = 

w (37 CFR 1.16(hll 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL TOTAL 
ADD'L 0 OR ADD'L 
FEE FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

AFTER PREVIOUSLY EXTRA FEE($) FEE($) 

I-
AMENDMENT PAID FOR 

z Total (37 CFR 
* Minus ** = X $ = OR X $ = w 1.16(i)) 

~ Independent 
* Minus *** = X $ = OR X $ = 0 137 CFR 1.16/h\\ 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ • FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( OR 

TOTAL TOTAL 
ADD'L OR ADD'L 
FEE FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. Legal Instrument Examiner: 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /PATRICIA F. LEWIS/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information Is required by 37 CFR 1.16. The information Is required to obtain or retain a benefit by the public which Is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 09974082 

Filing Date 2001-10-09 

INFORMATION DISCLOSURE First Named Inventor I Kim, Han-Gyoo 
STATEMENT BY APPLICANT 

Art Unit 2455 
( Not for submission under 37 CFR 1.99) 

I HAMZA, FARUK Examiner Name 

Attorney Docket Number 3720-101 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 5845104 1998-12-01 Rao 

2 5455926 1995-10-03 Keele et al. 

3 5642337 1997-06-24 Oskay et al. 

4 6941576 B2 2005-09-06 Amit 

5 6518965 B2 2003-02-11 Dye et al. 

6 6393569 B1 2002-05-21 Orenshteyn 

7 5812930 1998-09-22 Zavrel 

8 5889942 1999-03-30 Orenshteyn 
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Application Number 09974082 

Filing Date 2001-10-09 

INFORMATION DISCLOSURE First Named Inventor I Kim, Han-Gyoo 
STATEMENT BY APPLICANT 

Art Unit 2455 
( Not for submission under 37 CFR 1.99) 

Examiner Name I HAMZA, FARUK 

Attorney Docket Number 3720-101 

9 6327594 B1 2001-12-04 Van Huben et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

1 • 
If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 • 
If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

EFSWeb2.1.17 
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Application Number 09974082 

Filing Date 2001-10-09 

INFORMATION DISCLOSURE First Named Inventor I Kim, Han-Gyoo 
STATEMENT BY APPLICANT 

Art Unit 2455 
( Not for submission under 37 CFR 1.99) 

Examiner Name I HAMZA, FARUK 

Attorney Docket Number 3720-101 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 09974082 

Filing Date 2001-10-09 
INFORMATION DISCLOSURE First Named Inventor I Kim, Han-Gyoo 
STATEMENT BY APPLICANT 

Art Unit 2455 
( Not for submission under 37 CFR 1.99) 

Examiner Name I HAMZA, FARUK 

Attorney Docket Number 3720-101 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

[8] Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D None 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Oliver L. Edwards/ Date (YYYY-MM-DD) 2010-04-27 

Name/Print Oliver L. Edwards Registration Number 64711 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 09974082 

Filing Date: 09-0ct-2001 

Title of Invention: Disk system adapted to be directly attached to network 

First Named Inventor/Applicant Name: Han-Gyoo Kim 

Filer: Oliver Lee Edwards/marie lucier 

Attorney Docket Number: 3720-101 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 1806 1 180 180 

Total in USD ($) 180 
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Electronic Acknowledgement Receipt 

EFSID: 7497650 

Application Number: 09974082 

International Application Number: 

Confirmation Number: 6653 

Title of Invention: Disk system adapted to be directly attached to network 

First Named Inventor/Applicant Name: Han-Gyoo Kim 

Customer Number: 06449 

Filer: Oliver Lee Edwards/marie lucier 

Filer Authorized By: Oliver Lee Edwards 

Attorney Docket Number: 3720-101 

Receipt Date: 27-APR-2010 

Filing Date: 09-OCT-2001 

Time Stamp: 15:54:44 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $180 

RAM confirmation Number 26845 

Deposit Account 022135 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

95237 

1 Transmittal Letter IDS.pdf no 1 
8fe20558891 e57300591 aa8d3a536b66b0e 

c5945 

Warnings: 

Information: 

2 
Information Disclosure Statement (IDS) 

SB08a.pdf 
Filed (SB/08) 

836853 

no 5 
7d990633bf650e2a7ad 187a438722b431 fa 

d61d5 

Warnings: 

Information: 

29754 

3 Fee Worksheet (PTO-875) fee-info.pdf no 2 
47140c5c23458151847526e5117d8d319a1 

c3b7c 

Warnings: 

Information: 

Total Files Size (in bytes) 961844 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Electronic Acknowledgement Receipt 

EFSID: 7497650 

Application Number: 09974082 

International Application Number: 

Confirmation Number: 6653 

Title of Invention: Disk system adapted to be directly attached to network 

First Named Inventor/Applicant Name: Han-Gyoo Kim 

Customer Number: 06449 

Filer: Oliver Lee Edwards/marie lucier 

Filer Authorized By: Oliver Lee Edwards 

Attorney Docket Number: 3720-101 

Receipt Date: 27-APR-2010 

Filing Date: 09-OCT-2001 

Time Stamp: 15:54:44 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $180 

RAM confirmation Number 26845 

Deposit Account 022135 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

95237 

1 Transmittal Letter IDS.pdf no 1 
8fe20558891 e57300591 aa8d3a536b66b0e 

c5945 

Warnings: 

Information: 

2 
Information Disclosure Statement (IDS) 

SB08a.pdf 
Filed (SB/08) 

836853 

no 5 
7d990633bf650e2a7ad 187a438722b431 fa 

d61d5 

Warnings: 

Information: 

29754 

3 Fee Worksheet (PTO-875) fee-info.pdf no 2 
47140c5c23458151847526e5117d8d319a1 

c3b7c 

Warnings: 

Information: 

Total Files Size (in bytes) 961844 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application No. 
Applicant 
Filed 
TC/A.U. 
Examiner 
Docket No. 
Customer No. 
Confirmation No. 

09/974,082 
Han-Gyoo KIM 
10-09-2001 
2455 
FarukHAMZA 
3720-101 
6449 
6653 

INFORMATION DISCLOSURE STATEMENT 

Commissioner of Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Dear Sir: 

Under the provisions of 37 C.F.R. §§ 1.56, 1.97 and 1.98, Applicant submits 

herewith information that the Office may wish to consider in examination of the subject 

application. 

The information is listed on the accompanying PTO/SB/08a and was disclosed in 

related applications 11/029,775 and 11/153,985 and, for completeness, is being disclosed 

in the present application. Applicant respectfully requests that the Examiner consider 

these references with respect to the present application. 

Date April 27, 2010 By 

1726659 

Respectfully submitted, 

/Oliver L. Edwards/ 
Oliver L. Edwards 
Attorney for Applicant 
Registration No. 64,711 
ROTHWELL, FIGG, ERNST & MANBECK, p.c. 
Suite 800, 1425 K Street, N.W. 
Washington, D.C. 20005 
Telephone: (202)783-6040 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

6449 7590 05/19/2010 

ROTHWELL, FIGG, ERNST & MANBECK, P.C. 
1425 K STREET, N.W. 
SUITE 800 
WASHINGTON, DC 20005 

EXAMINER 

HAMZA, FARUK 

ART UNIT PAPER NUMBER 

2455 

DATE MAILED: 05/19/2010 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

09/974,082 10/09/2001 Han-Gyoo Kim 3720-101 6653 

TITLE OF INVENTION: DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO NETWORK 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional YES $755 $300 $0 $1055 08/19/2010 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOW ARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 772 

PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

6449 7590 05/19/2010 

ROTHWELL, FIGG, ERNST & MANBECK, P.C. 
1425 K STREET, N.W. 
SUITE 800 
WASHINGTON, DC 20005 

APPLICATION NO. FILING DATE 

09/974,082 10/09/2001 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Han-Gyoo Kim 3720-101 6653 

TITLE OF INVENTION: DISK SYSTEM ADAPTED TO BE DIRECTLY ATTACHED TO NETWORK 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional YES $755 

EXAMINER ART UNIT 

HAMZA, FARUK 2455 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

709-218000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1055 08/19/2010 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee 1s 1dent1f1ed below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordatJon as set forth m 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file ( and by the US PTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

09/974,082 10/09/2001 

6449 7590 05/19/2010 

ROTHWELL, FIGG, ERNST & MANBECK, P,C, 
1425 K STREET, N.W. 
SUITE 800 
WASHINGTON, DC 20005 

FIRST NAMED INVENTOR 

Han-Gyoo Kim 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

3720-101 6653 

EXAMINER 

HAMZA, FARUK 

ART UNIT PAPER NUMBER 

2455 

DATE MAILED: 05/19/2010 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 361 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 361 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 
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Examiner-Initiated Interview Summary 

Application No. 

09/974,082 

Examiner 

Applicant(s) 

KIM, HAN-GYOO 

Art Unit 

2455 

All Participants: 

(1) FARUK HAMZA. 

(2) Oliver Edards. 

Date of Interview: 26April 2010 

Type of Interview: 
1:8:1 Telephonic 
D Video Conference 
D Personal (Copy given to: D Applicant 

Exhibit Shown or Demonstrated: D Yes 
If Yes, provide a brief description: 

Part I. 

Rejection(s) discussed: 

Claims discussed: 

Prior art documents discussed: 

Part II. 

FARUK HAMZA 

Status of Application: __ 

(3) __ . 

(4) __ . 

Time: __ 

D Applicant's representative) 

1:8:1 No 

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED: 
The examiner proposed to amed the claim language to recite "configured to" instead of "adapted to" in claims 34 and 125. 

Part Ill. 

1:8:1 It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview 
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance 
of the interview in the Notice of Allowability. 

D It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview 
did not result in resolution of all issues. A brief summary by the examiner appears in Part II above. 

IF aruk Hamza/ 
Primary Examiner, Art Unit 2455 

(Applicant/ Applicant's Representative Signature - if appropriate) 

U.S. Patent and Trademark Office 

PTOL-413B (04-03) Examiner Initiated Interview Summary Paper No. 20100426 
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Notice of Allowability 

Application No. 

09/974.082 
Examiner 

FARUK HAMZA 

Applicant(s) 

KIM, HAN-GYOO 
Art Unit 

2455 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [81 This communication is responsive to amendment filed 02/04110. 

2. [81 The allowed claim(s) is/are 34-42 and 125-137 renumbered as 1-22. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. • DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. [8J Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 12/04/09 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Faruk Hamza/ 
Primary Examiner, Art Unit 2455 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. [8J Interview Summary (PTO-413), 
Paper No./Mail Date 4126110. 

7. [8J Examiner's AmendmenUComment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100426 
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Application/Control Number: 09/974,082 

Art Unit: 2455 

Page 2 

1. 

2. 

3. 

4. 

5. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the 

changes and/or additions be unacceptable to applicant, an amendment may be 

filed as provided by 37 CFR 1.312. To ensure consideration of such an 

amendment, it MUST be submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in an interview 

with attorney of record Oliver Edwards (Reg. No 64,711) on April 26, 2010. 

The application has been amended as follows: 

al In the Claims: 

Claim 34 line 1, "adapted to" has been replaced with - configured to--. 
Claim 125 line 1, "adapted to" has been replaced with - configured to--. 

Any comments considered necessary by applicant must be submitted no 

later than the payment of the issue fee and, to avoid processing delays, should 

preferably accompany the issue fee. Such submissions should be clearly labeled 

"Comments on Statement of Reasons for Allowance or Examiner Amendment." 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to Faruk Hamza whose telephone number is 

571-272-7969. The examiner can normally be reached on Monday through 

Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Saleh Najjar can be reached at 571-272-4006. The fax 

phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 
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Application/Control Number: 09/974,082 

Art Unit: 2455 

Page 3 

Information regarding the status of an application may be obtained from 

the Patent Application Information Retrieval (PAIR) system. Status information 

for unpublished applications is available through Private PAIR only. For more 

information about the PAIR system, see <http://pair-direct.uspto.gov>. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 886-217-9197 (toll -free). 

Faruk Hamza 

Patent Examiner 

Group Art Unite 2455 

/Faruk Hamza/ 
Primary Examiner, Art Unit 2455 
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Application/Control No. 

Index of Claims 09974082 

Examiner 

FARUK HAMZA 

✓ Rejected Cancelled N 

= Allowed Restricted 

Applicant(s)/Patent Under 
Reexamination 

KIM, HAN-GYOO 

Art Unit 

2455 

Non-Elected 

Interference 

A 

0 

Appeal 

Objected 

• Claims renumbered in the same order as presented by applicant • CPA • T.D. • R.1.47 

CLAIM DATE 
Final Original 04/26/2010 

1 -
2 -

3 -
4 -
5 -
6 -
7 -
8 -
9 -

10 -

11 -
12 -
13 -
14 -
15 -
16 -
17 -
18 -

19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -

27 -
28 -
29 -
30 -
31 -
32 -
33 -

1 34 = 

2 35 = 

3 36 = 

U.S. Patent and Trademark Office Part of Paper No. : 20100426 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 779 

Application/Control No. 

Index of Claims 09974082 

Examiner 

FARUK HAMZA 

✓ Rejected Cancelled N 

= Allowed Restricted 

Applicant(s)/Patent Under 
Reexamination 

KIM, HAN-GYOO 

Art Unit 

2455 

Non-Elected 

Interference 

A 

0 

Appeal 

Objected 

• Claims renumbered in the same order as presented by applicant • CPA • T.D. • R.1.47 

CLAIM DATE 
Final Original 04/26/2010 

4 37 = 

5 38 = 

6 39 = 

7 40 = 

8 41 = 

9 42 = 

43 -
44 -
45 -

46 -

47 -
48 -
49 -
50 -
51 -
52 -
53 -
54 -

55 -
56 -
57 -
58 -
59 -
60 -
61 -
62 -

63 -
64 -
65 -
66 -
67 -
68 -
69 -
70 -

71 -
72 -

U.S. Patent and Trademark Office Part of Paper No. : 20100426 
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Application/Control No. 

Index of Claims 09974082 

Examiner 

FARUK HAMZA 

✓ Rejected Cancelled N 

= Allowed Restricted 

Applicant(s)/Patent Under 
Reexamination 

KIM, HAN-GYOO 

Art Unit 

2455 

Non-Elected 

Interference 

A 

0 

Appeal 

Objected 

• Claims renumbered in the same order as presented by applicant • CPA • T.D. • R.1.47 

CLAIM DATE 
Final Original 04/26/2010 

73 -
74 -

75 -
76 -
77 -
78 -
79 -
80 -
81 -

82 -

83 -
84 -
85 -
86 -
87 -
88 -
89 -
90 -

91 -
92 -
93 -
94 -
95 -
96 -
97 -
98 -

99 -
100 -
101 -
102 -
103 -
104 -
105 -
106 -

107 -
108 -

U.S. Patent and Trademark Office Part of Paper No. : 20100426 
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Application/Control No. 

Index of Claims 09974082 

Examiner 

FARUK HAMZA 

✓ Rejected Cancelled N 

= Allowed Restricted 

Applicant(s)/Patent Under 
Reexamination 

KIM, HAN-GYOO 

Art Unit 

2455 

Non-Elected 

Interference 

A 

0 

Appeal 

Objected 

• Claims renumbered in the same order as presented by applicant • CPA • T.D. • R.1.47 

CLAIM DATE 
Final Original 04/26/2010 

109 -
110 -

111 -
112 -
113 -
114 -
115 -
116 -
117 -

118 -

119 -
120 -
121 -
122 -
123 -
124 -

12 125 = 

13 126 = 

14 127 = 

15 128 = 

16 129 = 

17 130 = 

18 131 = 

19 132 = 

20 133 = 

21 134 = 

22 135 = 

10 136 = 

11 137 = 

U.S. Patent and Trademark Office Part of Paper No. : 20100426 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 09974082 KIM, HAN-GYOO 

Examiner Art Unit 

FARUK HAMZA 2455 

ORIGINAL INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

709 218 G 0 6 F 15 / 16 (2006.01.01) 

CROSS REFERENCE(S) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

709 225 226 

• Claims renumbered in the same order as presented by applicant • CPA • T.D. • R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 19 4 37 55 73 91 109 14 127 

2 20 5 38 56 74 92 110 15 128 

3 21 6 39 57 75 93 111 16 129 

4 22 7 40 58 76 94 112 17 130 

5 23 8 41 59 77 95 113 18 131 

6 24 9 42 60 78 96 114 19 132 

7 25 43 61 79 97 115 20 133 

8 26 44 62 80 98 116 21 134 

9 27 45 63 81 99 117 22 135 

10 28 46 64 82 100 118 10 136 

11 29 47 65 83 101 119 11 137 

12 30 48 66 84 102 120 

13 31 49 67 85 103 121 

14 32 50 68 86 104 122 

15 33 51 69 87 105 123 

16 1 34 52 70 88 106 124 

NONE 
Total Claims Allowed: 

22 
(Assistant Examiner) (Date) 

/FARUK HAMZA/ 
Primary Examiner.Art Unit 2455 04/26/10 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 34 1 

U.S. Patent and Trademark Office Part of Paper No. 20100426 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 09974082 KIM, HAN-GYOO 

Examiner Art Unit 

FARUK HAMZA 2455 

• Claims renumbered in the same order as presented by applicant • CPA • T.D. • R.1.47 

17 35 53 71 89 107 12 125 

18 36 54 72 90 108 13 126 

NONE 
Total Claims Allowed: 

22 
(Assistant Examiner) (Date) 

/FARUK HAMZA/ 
Primary Examiner.Art Unit 2455 04/26/10 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 34 1 

U.S. Patent and Trademark Office Part of Paper No. 20100426 
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Application/Control No. 

Search Notes 09974082 

Examiner 

FARUK HAMZA 

SEARCHED 

Class I Subclass 
709 I 203,217 -219 ,223-226 ,236 ,246 ,250 

SEARCH NOTES 

Search Notes 
See East Search Notes (USPAT, USPGPUB, USCOR, EPO, JPO, 
DERWENT, IBM TDB) 
Inventor Name Search 
NPL Search (IEEE,XPLORE,ACM,Google) 

INTERFERENCE SEARCH 

Class I Subclass 
709 I 203,217 -219 ,223-226 ,236 ,246 ,250 

U.S. Patent and Trademark Office 

I 
I 

I 
I 

Applicant(s)/Patent Under 
Reexamination 

KIM, HAN-GYOO 

Art Unit 

2455 

Date 
04/26/10 

Date 
04/26/10 

04/26/10 
04/26/10 

Date 
04/26/10 

I Examiner 
I FH 

Examiner 
FH 

FH 
FH 

I Examiner 
I FH 

Part of Paper No. : 20100426 
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EAST Search History 
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(application filed on or after May 29, 2000) 
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If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Han-Gyoo Kim, Seoul, KOREA, REPUBLIC OF; 

IR103 (Rev. 10/09) 
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Electronic Version v1 .1 
Stylesheet Version v1 .2 

SUBMISSION TYPE: 

505086869 09/11/2018 

PATENT ASSIGNMENT COVER SHEET 

NEW ASSIGNMENT 

NATURE OF CONVEYANCE: ASSIGNMENT 

CONVEYING PARTY DATA 

Name 

HEON SU LEE 

RECEIVING PARTY DATA 

Name: SYNKLOUD TECHNOLOGIES, LLC 

Street Address: 8 THE GREEN, SUITE A 

City: DOVER 

State/Country: DELAWARE 

Postal Code: 19901 

PROPERTY NUMBERS Total: 9 

Property Type Number 

Patent Number: 7870225 

Patent Number: 7860943 

Patent Number: 7849257 

Patent Number: 7849153 

Patent Number: 7792923 

Patent Number: 7746900 

Patent Number: 7664836 

Patent Number: 7483967 

Patent Number: 7457880 

CORRESPONDENCE DATA 

Fax Number: 

EPASID:PAT5133627 

Execution Date 

08/31/2018 

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent 
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail. 
Email: hs.ko@ideahub.co.kr 
Correspondent Name: HYUNGSEOK KO 

Address Line 1: 8 THE GREEN, SUITE A 
Address Line 4: DOVER, DELAWARE 19901 

NAME OF SUBMITTER: HYUNGSEOK KO 

SIGNATURE: /harold ko_ideahub/ 

DATE SIGNED: 09/11/2018 
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I This document serves as an Oath/Declaration (37 CFR 1.63). 

Total Attachments: 2 
source=Patent Assignment Agreement_Ximeta_20180831#page1 .tit 

source= Patent Assignment Agreement_ Xi meta_ 20180831 #page 2. tit 



Petitioners Microsoft Corporation and HP Inc.  - Ex. 1009, p. 802 

EXHIBITB 

PATENT ASSIGNMENT AGREEMEi,t 

WHEREAS, HEON SU LEE, ari individual resides at 506 Banseok Blessvil!e, 1615~17, 
Bo11gcheo11-7 Dong, Gwanak-gu, Semtl, Republic of Korea (hereinafter, "Seller") is the sole and 
exclusive owner of cetiain United States and/or foreign patents and/or patent applications listed in 
Scht>Alule A annexed hereto (collectively referred to as the "Patents"); and 

WHEREAS SYNKLOUD TECH..l"l'OLOGIES, LLC, having a place of business at 8 the 
Green, Suite A. Dover, Delaware 1990 l U.S.A. (hereinafter, "Purchaser") is desirous of acquiring 
the :right, title und. interest in, to and under the said Patents (and all foreign counterparts and 
related foreign patents), 

Now, Ther({fbre, 

For good and valuable consideration, the ret:eipt of which is hereby acknowledged, Seller 
dnes hereby sell, assign, transfer and set over to PurcJmser, the Patents aforesaid, and any 
inventions duimed in said Patent, any reissue or reissues of said Patents already granted and 
which may be granted, any certificates of reexamination already granted and which may be 
granted the same to be held and ertjoyed by Purcha'ler for its 0\\>11 use and ertjoyment, and for the 
use and enjoyment ofils successors, assigns or other legal representatives, to the end of the term 
or terms for which said Patents are or may be grunted, reissued or extended as fully and entirely 
;is the same would have been held and enjoyed by Seller, if this assignment and sa!e had not been 
made; together with all claims for damages by reason of past, current, and future infringement 
and/or provisional rights under said Patent'>, with the right to sue for, and <:olkct the same for its 
O\vtl use and behalt: and for the use and 1)ehalf of its successors, assigns or other legal 
representatives. 

And, Seller, hereby authorizes and requests the Commissioner of Patents and Trademarks 
to issue ~my and all Letters Patents of the Ut1ited States on said inventions to Purchaser as 
assignee of the entire interest, and hereby covenants that Seller has full right to convey the entire 
interest herein assigned, and that, except as otherwise provided between the parties, Seiler has not 
executed, and will not execute,. any agreements in conflicl therewith. 

In Witness Whereat: Seller has caused this Patent Assignment Agreement to be executed 
by its duly authorized representative. 

l l 
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SCHEDULE A 

7870225 2010-70133512000- l 0-13 Lee Hans 

7860943 2006-3603312004-08-23 ee Haus 

7849257 006-326810 2005-0 l-06 Lee Hans 

78491 $3 w005- l $3985 .:,000-10- l 3 Loo Hans 

7792923 .:,OOl-97408220()0-10-BLee Hans 

7746900 2005-187762:2004-07-2?Lee Hans 

7664836 2005-06! 76012004-02-t Lee Hans 

7483967 2004•82939912000·08-J.{. Lee Hans 

7457880 2(}04-951474i:W04-07-2? Lee Hans 
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