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PABALLEL I/0 NETHORK FILE SERVER ARCHITECTURE 

INVEN'l'OB.S: 
EDWARD JOHN ROW, LAURENCE B. BOUCHER, 

WILLIAM M. PITTS, STEPHEN E. BLIGHTMAN 

CRQSS-REFERENCE TO BELATED APPLICATIONS 

The present application .is related to the 

following O.S. Patent . Applications·, all f"iled 

concurrently herewith: 

1. MULTIPLE FACILIT-Y OPERATING SYSTEM 

ARCHITECTURE, invented by David Hitz, Allan Schwartz, 

Ja_mes Lau and Guy Harris; · 

2. ENHANCED VMEBUS PROTOCOL UTILIZING: 

PSEUDOSYNCHRONOUS HANDSHAKING AND BLOCK MODE DATA. 

15 TRANSFER, invented by Daryl Starr; and 

20 

25 

3. BOS LOCKING FIFO MULTI-PROCESSOR COMMUNICATIONS 

SYSTEM UTILIZING PSEUDOSYNCHRONOUS HANDSHAKING AND 

. BLOCK MODE DATA TRANSFER invented by Daryl D. Starr, 

William Pitts and Stephen Blightman . 

. ~he above applicatio~s are all assiqned to the: 

assignee of the present invention and are all expressly 

incorporated herein by reference. 

BACKGROUND OP THE INYEHTION 

Field of the Invention 

The invention relates to computer data networks,· 

and more particularly, to network file serve~ 

architectures for computer networks. 
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pesoription of the Related Art 

Over the p~st ten years, remarkable increases in 

hardware price/performance ratios have caused a: 

startling shift in both technical and office computing'· 

environments. Dis~ributed workstation-server netWOrks: 

are displacing the once pervasive dumb terminal 

attached to mainframe or minicomputer. To date, 

however, network I/0 limitations have constrained the 

potential performance available to workstation users. 

10 This situation has developed in part because dramatici 

jumps in microprocessor performance have exceeded 

increases in network I/0 performance. 

In a computer network, individual user. 
. 

workstations are referred to as clients, and shared: 

15 resources for filing, printing, data storage and wide-: 

area communications are referred to as servers.: 

Clients and servers are -all considered nodes of a, 

network. Client nodes use standard communications: 

protocols to exchange service reqilests and responses. 

20 with server nodes. 

Present-day network clients· and servers usually 

run the DOS, Macintosh OS, OS/2, or Unix operating 

systems. Local networks are usually Ethernet or Token 

Ring at the high end, Arcnet in the midrange, or: 

·25 LocalTalk or StarLAN at the low end. The client-server· 
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communication protocols are fairly strictly dictated by 

the operatinq system environment -- usually one of 

several proprietary schemes for PC& (NetWare, 3Plus~ 

Vines, LANManaqer, LANServer); AppleTalk fo~ 

5 Hacintoshes; and TCP/IP with NFS or RFS for Unix~ 

These protocols are all well-knoWn in the industry: 

Unix client nodes typically feature a 16- or 32 .. 

bit microprocessor with 1-8. MB of primary memory, a 

640. x 1024 pixel display, a~d a built-in network 

10 interface. A 40-100 MB local disk is often optional~ 

Low-end examples are 80286-based PCs or 68000-base4 

Macintosh l's; mid-ranqe machines include 80386 Pes; 

Macintosh II's~ and 680XO-based Unix .workstations; 

Jiiqh-end machines include RISC-based DEC, HP, and SU!l 

15 Unix workstations. Servers are typically nothinq mor~ 

than repackaqed client nodes, confiqured in 19-inc4· 

racks rather than desk sideboxes. The extra space o( 

20 

25 

a 19-inch rack is used for additio~l backplane slots~ 

diskor tape drives~ and power supplies. 

Driven by RISC and CISC .microprocesso* 

developments, client worksta·tion performance has . 

increased by more than a factor of ten in the last few 

years. Concurrently, these extremely fast client$ 

have also qained an appetite for data that remote 

servers are unable to satisfy. Because the I/~ 

shortfall is most dramatic in the Unix environment, th+ 
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description of the preferred embodiment of the present: 

invention will focus on Unix file servers. The! 

architectural principles that solve the Unix server I/Oi 

problem, however, extend easily to server performance' 

5 bottlenecks in other operating system environments as: 

10 

well. Similarly, the descript"ion of the preferredi 

embodiment will focus on Ethernet implementations, 

though the principles extend easily to ·Other types of' 

networks. 

In most Unix environments, clients and servers: 

exchange file data ·using the Network File System: 

(•NFs•), a standard promulgated by Sun Microsystems and: 

now widely adopted by the Unix community. NFS is: 

defined in a do.cument entitled, •NFS: Network File· 

15 System Protocol Specification, • Request For Comments: 

20 

(RFC) 1094, by Sun Microsystems, Inc. (March 1989). · 

This document is incorporated herein by reference in: 

its entirety .. 

While simple and reliable, NFS is not optimal. 

Clients using NFS place considerable demands upon both: 

networks and NFS servers supplying clients with NPS' 

.·data. This demand i~ particularly acute for so-calledi 

diskless clients that have no local disks and' 

therefore depend on a file server for application 

25 binaries and virtual memory paging as well as data.: 

For these Unix client-server configurations, the ten-: 
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to-one increase in client power haa·not been matched by· 

a ten-to-one increase in Ethernet capacity, in disk 

speed, or server disk-to-network I/O throuqhput. 

The result is that the number of diskless clients; 

5 that a sinqle modern high-end server can adequately: 

support has dropped to betweer! s-10, depending' oni 

client power and application workload. For clients: 

containinq small local disks for applications and1 

paging, referred to as dataless clients, the client-: 

10 to-server ratio is about twice this, or between 10-20. 

Such low client/server ratios cause piecewise' 

network configurations in which each local Ethernet; 

contains isolated traffic for its· own 5-10 (diskless) 

clients and dedicated server.· For overall' 

15 connectivity, these local networks are usually joined: 

together with an Ethernet backbone or, in the future, · 

with an FDDI backbone. These backbones are typically; 

connected to the local networks either by IP routers or: 

MAC-ievel bridges, coupling the local ~etworks toqether; 

20 · directly, or by a second server fuuctioninq as a, 

network interface, couplinq servers for all the local 

networks together. 

In addition to performance considerations, the low 

client-to-server ratio creates computinq problems in' 

25 several additional ways: 
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1. Sharing. Development groups of more than S~ 

10 people cannot share the same server, and thus cannot 

easily share files without file replication and manual,: 

multi-server updates. Bridges or routers are a partial 

5 solution but inflict a performance penalty due to mor~ 

network hops. 

2. Adminiatration. System administrator~ 

must maintain many limited-capacity servers rather tha~ 

' a few more substantial servers. This burden includes 

10 network administration, hardware maintenance, a~ use~ 

account administration. 

3. File System Backup. System administrators oz: 

operators must conduct multiple file· system backups,; 

which can be onerously -time consuming tasks. It isl 

15 also expensive to duplicate backup peripherals on eac~ 

server (or every few servers.if slower network backup 

is used). 

20 

4. Price Per Seat . With only S-10 client• 

per ijerver, the cost of the server must be shared byj 

only· a small number of user£!. The real cost of a~ 

entry-level Unix workstation is therefore significantly 

greater, often as much as. 140% greater, than the cost; 

of the workstation alone. 
~ 

The widening I/O gap,. as well as administrative 

25 and . economic considerations, demonstrates a need fo~ 

higher-performance, larger-capacity Unix file servers.: 
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Conversion of a display-less workstation into a server! 

may address disk capacity issues, but does nothinq to: 

address fundamental I/O limitations. As an NFS server, 

the one-time workstation must sustain 5-10 or morel 

5 times the network, disk, backplane, and file system! 

throughput than it was designed to support as a! 

client. Addinq larqer disks, more network adaptors, ; 

extra primary memory, or even a faster processor do not! 
i 

resolve basic architectural I/O constraints; riol 
10 throuqhput does not increase sufficiently. 

Other prior art computer architectures, while not! 
., 

specifically designed as file servers, may potentially: 

be used as such. In one such well-known architecture,! 

a CPU, a memory unit, and two I/O processors are! 

15' connected to a sinqle bus. One of the I/O processors! 
i operates a set of disk.drives, and if the architecture! 

is to be used as a serter, the other I/0 processor! 
i 

would be connected to a network. This architecture is' 
i 

not optimal as a file server,.however, at least becausei 
' 

20 the two .I/0 processors cannot handle .network file! 

requests without involvinq the CPU. All network fil.e\ 

requests that are received by the network I/0 processor! 
! 

are first transmitted to the CPU, which makesi 
: 

appropriate requests to the disk-I/O processor for! 
i 

25. satisfaction of the network request. 
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In another such computer architecture, a disk: 

controller CPU manaqes access to· disk drives, and: 

several other CPUs, three for example, may be: 

clustered around the disk controller CPO. Each of the; 

5 other CPUs can be connecte4 to its own network. The; 

network CPUs are each connected ~o the disk controller: 

CPU as well as to each other for interprocessor: 

communication. One of the disadvantaqes of thisi 

computer architecture is that each CPU in the system/ 

10 runs its own complete operatinq system. Thus, network~ 

file server requests must be handled by an operatinq! 

system which is also heavily loaded with facilities a~dl 

processes for performinq a larqe number of other, ·non: 

file-server tasks. Additionally, the interprocessor! 

15 communication is not optimized for file server type i 

requests. 

In yet another computer architecture,. a plurality\ 

of CPOs, each havinq its own cache me~ory for data andi 

instrUction storaqe, are connected to a common bus with! 

20 a system memory and a disk controller. The disk! 

controller and each of the CPOs have direct memory: 

access to the system memory, and one or more of thej 

CPUs can be connected to a network. Thi.s architecture: 

is disadvantaqeous as a file ·server· because, amonqi 
• I 

25 other thinqs, both file data and the instructions forj 

the CPUs reside in the same. system memory. There will! 
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be instances, therefore, in which the CPUs must stop 

runninq while they wait for larqe blocks of file data 

to be transferred between system memory and the network 

CPU. Additionally, as with ·both of the previously 

5 described computer architectures, the entire operatinq 

10 

15 

20 

system runs on each of the CPUs, ~ncludinq the net~ork 

CPU. 

In yet another type of compu.ter architecture, a 

larqe number of CPUs are connect~d toqether in a 

hypercube topoloqy. one of more of these. CPUs can be 

connected to networks, while another can be connected 

to disk drives. This architecture is also 

disadvantaqeous as a file server because, amonq other 

thinqs, each processor runs the entire operatinq 

system. Interprocessor communication is also not 

optimal for file server applications. 

SQMMARY OF THE INYENTION 

'The present invention involves a new, .server-

specific I/O architecture that is optimized for a Unix 

file server's most common actions -- file operations. 

Rouqhly stated, the invention involves a fila server 

architecture comprisinq one or more network 

controllers, one or more file controllers, one or more 

.storaqe processors 1 and a sy!lltem or buffer memory 1 all 

25 connected over a messaqe. passinq bus and operatinq in 
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parallel with the Unix host processor. The network 

controllers each connect to one or more network, and 

provide all protocol processing between the network 

layer data format and an internal file server format 

5 for communicating client requests to other processors 

in the server. Only those data packets which cannot be 

interpreted by the network COntrollers 1 for example 

10 

15 

:. 

client requests to run a cliQnt-defined program on the 

server, are transmitted to the Unix host for 

processing. Thus the network controllers, file 

controllers and storage processors contain only small 

parts of an overall operating system, and each is 

optimized for the particular type of work to which it 

is dedicated. 

Client requests for file operat_ions are 

transmitted to one of the file controllers which, 

independently of the ·Unix host, manages the virtual 

file system of a mass stor~ge device which is coupled 

to tiie storage processors. The file controller~S may 
I 

20 also control data buffering between the storage 

2.5 

processors and the network controllers, through the 

system memory. The file controllers preferably each 

include a local buffer memory for caching file control 

information, separate from the system· memory for 

caching file data. Additionally, the network 

controllers, file .Processors and storage processors are 
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all designed to avoid any instruction fetches from the 

system memory, instead keepinq all instruction memory 

separate and local. This arranqement eliminates 

contention on the backplane between microprocessor 

5 instruction fetches and transmissions of messaqe and 

file data. 

BRIEF DESCRIPTION OF THE DBAWINGS 

The invention will be described with respect to 

particular embodiments thereof 1 and reference will be 

10 made to the drawings, in which: 

15 

Fig. 1. is a block diagram of a prior art file 

server architecture; 

Fig. 2 ·is a block diagram of a file server 

architecture according to the invention; 

Fig. 3 is a block diaqram of one of the network 

controllers shown in Fig. 2; 

Fiq. 4 is a block diagram of one of the file 

controllers shown in Fig. 2; · 

Fig. 5 is a block diagram of one of the storage 

20 processors shown in Fig. 2; 

Fig. 6 is a block diagram of one of the system 

memory cards shown in Fiq. 2; 

Figs. 7A-C are a flowchart illustrating the 

operation of a fast transfer protocol BLOCK WRITE 

25 cycle; and 
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Figs. 8A-C are a flowch~rt illustrating the 

operation of a fast transfer protocol BLOCK READ 

cycle. 

DETAILEQ QESCRIPTION 

For comparison purposes and background, an 

illustrative prior-art file server architecture will 

first be described with respect to Fig. 1. Fig. 1 is 

an overall block diagram of a conventional prior-art 

Unix-based file server for Ethernet networks. It 

10 consists of a host CPU card 10 with a single 

15 

microprocessor on board. The host CPU card 10 connects 

to an Ethernet 11 12, and it connects via a memory 

management unit (MMU) 11 to a large memory array 16. 

The host CPU card 10 also drives a keyboard, a video 

display, and two RS232 ports (not shown} • It also 

connects via the MMU 11 and a standard 32-bit VME bus 

20 to various .Peripheral devices, including an SMD. disk 

controller 22 controlling one or two disk drives 24, a 

SCSI host adaptor 26 connected to a SCSI bus 28 1 a 

20 tape controller 30 connected to a quarter-inch tape 

drive 32 I and possibly a network 12 controller 34 

connected to a second Ethernet 3 6 . The SMD disk. 

controller 22 can communicate with memory array 16 by 

direct memory access via bus 20 and MMU 11, with either 

25 the disk controller or the MMU acting as a bus master. 
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This confiquration is illustrative; many variations 

are available. 

The system communicates over the.Ethernets usinq 

.industry standard TCP/IP and NFS protocol stacks. A 

5 description of protocol stacks in qeneral can be found 

10 

15 

20 

in Tanenbaum, •Computer Networks• (Second Edition, 

Prentice Hall: 1988). File server protocol stacks are 

described at pages 535-546. The Tanenbaum reference is 

incorporated herein by reference. 

Basically, the followinq protocol layers are 

implemented in the apparatus of Fiq. 1: 

Network Layer. The network layer converts data 

packets between a formal specific to Ethernets and a 

format which is independent of the particular type of 

network used. the Ethernet-specific format which. is 

used in the apparatus of Fig. 1 is described in Horniq, 

•A Standard For The Transmission of IP Dataqrams Over 

Ethernet Networks, • RFC 894 (April 1984), which· is 

incorporated herein by reference. 

Tbe Internet Protogol CIPl Layer. This layer 

provides the functions. necessary to deliver a package · 

of bits (an internet datac.Jram) from a source to a 

destination over an interconnected system of networks. 

For messaqes to be sent from the file server to a 

25 client, a higher level in the server calls the IP 

module, providinq the internet address of the 
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destination client and the message to transmit. The IP 

module performs any required fragmentation of the 

message to accollll!lodate packet size limitations of any 

intervening gateway, adds internet headers to each 

5 fragment, and calls on the network layer to transmit 

10 

the resulting internet datagrams. The internet header 

includes a local network destination address 

(translated from the internet address) as well as other 

parameters. 

For messages received by the IP layer from the 

network layer, the IP module determines from the 

internet address whether the. datagram is to be 

forwarded to another host on another network, for 

example on a second Ethernet such as 36 in Fig. 1, or 

15 whether it is intended for the server itself. If it is 

intended for another host on the second network, the IP 

module determines a local net address for the 

destination and calls on the local network layer for 

that "network to send the datagram. If the datagram is 

20 intended for an application program within the server, 

the IP layer strips off the header and passes the 

remaining portion of the message to the appropriate 

next higher layer. The internet protocol standard used 

in the illustrative apparatus of Fig. 1 ·is specified in 

25 Information Sciences Institute, •Internet Protocol, 

DARPA Internet Program Protocol Specification,• RFC 791 
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(September 1981), which is incorporated herein by 

reference. 

TGP/ODP Layer. This layer is a. datagram service 

with more elaborate packaging and addressing options 

5 than .the IP layer. For example, whereas an IP datagram 

can hold about 1,500 bytes and be.addressed to hos~s, 

UDP dataqrams can hold about 64KB and be addressed to a 
:. 

particular port within a host. TCP and ODP are 

alternative protocols at this layeri applications 

10 requiring ordered reliable delivery of streams of data 

may use TCP, whereas applications (such as NFS) which 

do not require ord,ered and reliable delivery may use 

UDP. 

The prior art file server of ~ig. 1 uses both TCP 

15 and ODP. "It uses UDP for file server-related services, 

20 

and uses TCP for certain other services which the 

server provides to network clients. The UDP is 

specified in Postel, •user Datagram Protocol,, • RFC 768 

(AugU.st 28, 1980), which is incorporated herein by 

reference. TCP is specified in Postel, •Transmission 

Control Protocol,• RFC 761 (January 1980) and RFC 793 

(September 1981), which is also incorporated herein by 

reference. 

XDR/RfC Layer. This layer provides functions 

25 callable from higher level programs to run a designated 

procedure on a remote· machine. 
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decoding necessary to permit a client machine to 

execute a procedure on the server. For example, a 

caller process in a client node may send a call message 

to the server of Fig. 1. The call message includes a 

5 specification of the desired procedure, and its 

parameters. The message is passe~ up the stack to the 

RPC layer, which calls the appropriate procedure within 

10 

1$ 

the server. When the procedure is complete, a reply 

message is generated and RPC passes it back down the 

stack and over the network to the caller client. RPC 

is. described in Sun Microsystems, Inc. 1 •RPC: Remote 

Procedure Call Protocol Specification, Version 2,• B.PC 

1057 (June 1988), which is incorporated herein by 

reference. 

B.PC uses the XDB. external data representation 

standard to represent information passed to and from 

the underlying ODP layer. XDB. is merely a data 

encoding standard, useful for transferring data between 

different computer architectures. ·Thus, on the network 

20 side of the XDR/llPC layer 1 information is machine-

1ndependent; on the host application side, it may not 

be. XDR is described in Sun Microsystems, Inc., •xDa: 

25 

Externa1 Data B.epresen~ation Standard,• B.FC 1014 (June 

1987), which is incorporated herein by reference. 

NFS Layer. The NFS (•network file system•) 

layer is one of the programs available on the server 
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which an RPC request can call. The combination of host 

address, program number, and procedure number in an RPC 

request can specify one remot.e NFS procedure to be 

called. 

Remote procedure calls to NFS on the file server 

of Fig. 1 provide transparent, stateless, remote accoss 

to shared files on the disks 24. NFS assumes a file 

system that is hierarchical, with directories as all 

but the bottom level of files. Client hosts can call 

10 any of about 20 HFS procedures including such 

procedures as readinq a s~e~~fied number of bytes from 

a specified file; writing a specified number of bytes 

to a specified file; creating, renaming and removing 

specified files; parsing directory trees; creating and 

15 removing directories; and reading and setting file 

20 

attributes. The location on disk to which and from 

which data is stored and retrieved is always specified 

in logical terms, such as by a file handle or Inode 

desiqiiation and a byte offset. The details of the 

actual data storage are hidden from the client. The 

NFS procedures, together with possible hiqher ·level 

modules such as Unix VFS and UFS, perform all 

conversion of logical data,addresses to physical data 

addresses such as drive, head, track and sector 

25 identification. NFS is specified in Sun Microsystems, 

Inc. , •NFS: Network File System Protocol 
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Specification,• RFC 1094 (March 1989), incorporated 

herein by reference. 

With the possible exception of the ~etwork layer, 

all the protocol processing described· above is done in 

5 software., by a single processor in the host CPU card 

10 

10. 'l'hat is, when an Ethernet. packet arrives .on 

Ethernet 12, the host CPU 10 performs all the protocol 

processinq in the NFS stack, as well as the protocol 

processinq for any other application which may be 

running on the host 10. NFS procedures are run on the 

host CPU 10, with access to memory 16 for both data and 

program code beinq provided via MMU 11. Logical.ly 

specified data addresses are converted to a much more 

physically specified form and communicated to the SMD 

15 disk controller 22 or'the SCSI bus 28, via the VME bus 

20, and all disk caching is done by the host CPU 10 

through the memory 16. 'l'he host CPU card 10 also runs 

procedures for performing various other functions. of 

the file server, communicatinq with. tape controller 30 

20 via the VMB bus 20. Among these are client-defined 

remote procedures requested by client workstations. 

If the server serves a second Ethernet 36, packets 

from that Ethernet are transmitted to the host CPU 10 

over the same VME bus 20 in the form of IP dataqrams. 

25 Again,. all protocol processing except for the ·network 

layer is performed by software processes running on the 
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host CPU 10. In addition, the protocol processing for 

any message that is to be sent from the server out on 

either of the Ethernet& 12 or 36 is also done by 

processes running on the host CPU 10. 

It can be seen that the host CPU 10 performs an 

enormous amount of processing of .data, especially. if 

5-10 clients· on each of the two Ethernets are making 

file server requests and need to be sent responses on a 

frequent basis. The host CPU 10 runs a multitasking· 

10 Unix operating system, so each incoming request need 

not wait for the previous request to be completely 

processed and returned before being processed. 

Multiple processes are activated on the host CPU 10 for 

performing different stages of the processing of 

15 different requests, so many requests may be in process 

at the same time. But there is only one CPU on the 

card 10 1 so the processing of these requests is not 

accomplished in a truly parallel manner. The processes 

are instead merely time 'sliced. The CPU 10 therefore 

20 represents a major bottleneck in the processing of file 

server requests. 

Another bottleneck occurs in MMU 11 I which must 

transmit both instructions and data between the. CPU 

card 10 and the memory 16. All data flowing between 

25 the disk drives and· the network passes through this 

interface at least twice. 
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Yet another bottleneck can occur· on the VMB bus. 

20, which must transmit data among the SHD disk 

controller 22, the SCSI host adaptor 26, the host CPU 

card 10, and possibly tbe network 12 controller 34. 

5 PREFERREQ EMBODIMENT-OVEBALL HARDWARE ARCHITSCTURE 

In Fig. 2 there is shown a b~ock diagram of a 

network file server 100 according to the invention. It 
• 

can include 111.ultiple network controller (NC) boards, 

one or more file controller (FC) boards, one or more 

10 stor(lge processor (SP) boards, multiple system 111emory 

boards, and one or more host processors. The 

particular em.bodiment shown in Fig. 2 includes four 

network controller boards 110a-110d, two file 

controller boards 112a-112b, two storage processors 

15 114a-114b, four system memory cards 116a-ll6d for a 

total of 192MB of memory, and one local host processor 

118. The boards 110, 112, 114, 116 and 118 are 

connected toqether over a VME bus 120 on which an 

enhanced block transfer mode as described in the 

20 ENHANCED VMEEIOS PROTOCOL application identified above 

may be used. Each of the four network controllers 110 

shown in Fig. 2 can be connected to up to two Bthernets 

122, for a total capacity of B Ethernet& 12~a-122h. 

Each of the storage processors 114 opera'tes ten i 

25 parallel SCSI busses, nine of which can each support up 
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to three SCSI disk drives each. The tenth SCSI channel 

on each of the storage processors 114 is used for tape 

drives and other SCSI peripherals. 

The host 118 is essentially a standard SunOs Unix 

5 processor, providing all the standard Sun Open Network 

Computing (ONC) services except NFS and IP routing. 

Importantly, all network requests to run a user-

defined procedure are passed to the host for 

execution. Each of the NC boards 110, the FC boards 

10 112 and the SP boards 114 includes its own independent· 

32-bit microprocessor. These boards essentially off-

load from the host processor l18 virtually all of the 

NFS and disk processing. Since the vast majority of 

messages to and from clients over the Bthernets 122 

15 involve NFS requests and responses, the processing of 

these requests in parallel by the NC, FC and SP 

processors, with minimal involve~ent by the local host 

118, vastly improves file server performance. Unix is 

explicitly eliminated from virtually all network, file, 

20 and storage processing. 

OYEBALL SOfTWARE ORGANIZATION AND DATA FLQW 

Prior to a detailed discussion of the hardware 

subsystems shown in Fig. 2, an overview of the software 

structure will now be undertaken. The software 

25 organization is described in more detail in the above-
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identified application entitled MULTIPLE FACILITY 

OPERATING SYSTEM ARCHITECTURE. 

Most of the elements of the software are well 

known in the field and are found in most networked Unix 

5 systems , but there are two components which are not: 

Local NFS (•LNFS•) and the messaging kernel (•MK~) 

operating system kernel. These two components will be 

explained first. 

Tbe Messaging Kernel. The various processors in 

10 file server 100 communicate with each other through the 

use of a 111essaging kernel running on each of the 

processors 110, 112, 114 and 118. These processors do 

not share any instruction lllelllory, so task-level 

COIIllllunication cannot occur via straightforward 

15 procedure calls as it does in conventional Unix. 

20 

Instead, the 111essaging kernel passes 111essages over VME 

bus 120 to accolllplish all necessary inter-processor 

communication. Message ·passing is preferred over 

rem.ot·e procedure calls for reasons of silllplicity and 

speed. 

Messages passed by the messaging kernel have a 

fixed 128-byte length. Within a single processor, 

,messages are sent by reference; between processors, 

they are copied by the messaging kernel and then. 

25 delivered to the destination process by reference. The 

processors of Fig. 2 have special hardware, dis.cussed 
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below, that can expediently exchange and buffer inter-

processor messaging kernel messages. 

:J:be LNFS [,ocal NFS interface. 'l'he 22-function NFS 

standard was specifically designed for stateless 

operation using unreliable communic~tion. This means 

that neither clients nor server can be sura if they 

hear each other when they talk (unreliability). In 

practice, in an ·Ethernet enviro0111ent, this works 

-well. 

Hitbin the server 100, however, NFS level 

datag~ams are also used for communication between 

processors, in particular between the network 

controllers 110 and the file controller 112, and 

between the boat processor 118 and tbe file controller 

112. For this internal communication to be both 

efficient and convenient, it is undesirable and 

impractical to have complete statelessness or 

unreliable communications. Consequently, a modified 

form ··of NFS, namely LNFS, is used for internal 

communication of NFS requests and responses. LNFS is 

used only within the file server 100; the external 

network pr9tocol supported by the server is precisely 

standard, licensed NFS. LNFS is described in more 

detail below. 

The Network Controllers 110 each run an NFS server 

which, after all protocol processing is done up to the 
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NFS layer, converts between external NFS requests and 

respons~s and internal LNFS requests and responses. 

For example, NFS requests arrive as RPC requests with 

XDR and enclosed in a ODP dataqram. After protocol 

5 processinq, the NFS server translates the NFS request 

10 

15 

. into LNFS form and uses the mess~qinq kernel to SEl!nd 

the request to the-file controller 112. 

The file controller runs an LNFS server which 

handles LNFS requests both from_network controllers and ' 

from the host 118. The LNFS server translates LNPS 

requests to a form appropriate for a file system 

server, also runninq on the file controller, which 

manaqes the system memory file data cache throuqh a 

block I/0 layer. 

An overview of the software in each of. the 

processors will now be set forth. 

Network Co~ntroller 110 

·The optimized dataflow of the server 100 beqins 

with the · intelliqent network controller 110. This 

20 processor receives Ethernet packets from client 

workstations. It quickly identifies NFS-destined 

packets and then performs full protocol processinq on 

them to the NFS level, passinq the resultinq LNFS 

requests directly to the file controller 112. This 

25 protocol processing includes IP routinq and reassembly, 

Attorney Docket No.:AUSP7209 
WP1/WSW/AUSP/7209.001 8/24/89-7 

CQ-1002 / Page 517 of 959



-25-

UOP demultiplexinq, XOR decodinq, and NFS request 

dispatchinq. The reverse steps are used to send an NFS 

reply back to a client. Importantly, these time-

consuminq activities are performed directly in the 

5 Network Controller 110, not in the host 118. 

10 

The server 100 uses conventio.nal NFS ported fr.om 

Sun Microsystems, Inc. , Mountain View, CA, and is NFS 

protocol compatible. 

Non-NFS network traffic is passed directly to its 

destination host processor 118. 

The NCs 110 also perform their own IP routinq. 

Each network controller 110 supports two fully parallel 

Ethernets. There are four network controllers in the 

embodiment of the server 100 shown in Fiq. 2, so that 

15 server can support up to eiqht Ethernets. For the two 

Ethernets on the same network controller 110, IP 

routinq occurs completely within the network 

controller and qenerates no backplane traffic. Thus 

attachinq two mutually active Ethernets to the same 

20 controller not only minimizes their inter-net transit 

time, but ·also siqnificantly reduces backplane 

contention on the VME bus 120. Routinq table updates 

are distributed to the network . controllers from the 

host processor 118, which runs either the qated or 

25 routed Unix demon. 
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While the network controller described here is 

desiqned for Ethernet LANa, it will be understood that 

the" invention can be used just as readily with other 

network types, includinq FDDI. 

File Controller 112 

In addition to dedicatinq a separate processor for 

NFS protocol processinq and IP routinq, the server 100 

also -dedicates a s~parate processor, the intelliqent 

file controller 112, to be responsible for all file 

10 system processinq. It uses conventional Berkeley Onix 

4.3 .file system code and uses a binary-compatible data 

15 

representation on disk. These two choices allow all 

standard file system utilities (particularly block-

level tools) to run unchanqed. 

The file controller 112 .runs the shared file 

system used by all NCs 110 and the host processor 118. 

Both the NCs and the host processor communicate with 

the file controller 112 usinq the LNFS interface. The 

NCs 110 use LNFS as described above, while the host 

20 processor 118 uses LNFS as a pluq-in module to SunOs's 

. 25 

standard Virtual File System (•VFsa) interface. 

When an NC· receives an NFS read request t:rom a 

client workstation, the resultinq LNFS request passes 

to the FC 112. The FC 112 first searches the system 

memory 116 buffer cache. for the requested data . If 
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found, a reference to the buffer is re~urned to the NC 

110. If not found, the LRU (least recently used) cache 

buffer in system memory 116 is freed and reassigned for 

the requested block. Tbe FC then directs the SP 114 to 

5 .read the block into the cache buffer from a disk drive 

array. When complete, the SP so notifies the FC, which 

in turn notifies the NC 110. The NC ·110 then sends an 

NFS reply, with the data from the buffer, back to the 

NFS client workstation out on the network. Notl that 

10 the SP 114 transfers the data into systelll lllemory 116, 

15 

if n~cessary, and the NC 110 transfers the data from 

system memory 116 to the networks. The process takes 

place without any involvement of the host 118. 

Storage Prpce&agr 

The intelligent storage processor 114 manages all 

disk and tape storage operations. Whi.le autonomous, 

storage processors are primarily directed by the file 

controller 112 to move file data between system memory 

116 and the disk subsystem. The exclusion of both the 

20 host 118 and the FC 112 from the actual data path helps 

to supply the performance needed to service many 

remote clients. 

Additionally, coordinated by a Serve~: Manager in 

the host 118, storage processor 114 can execute server 

25 backup by moving data between the disk subsystem and 
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tape or 

:) channels. 

other archival peripherals on the SCSI 

Further, if directly accessed by host 

processor 118, SP 114 can provide a much hiqher 

performance conventional disk interface for Unix, 

virtual memory, and databases. In Unix no~enclature, 

the host processor 118 can mount boot, sto~aqe swap, 

and raw partitions via the storaqe processors 114. 

Each storaqe processor 114 operates ten parallel, 

fully synchronous SCSI channels (busses) 

simultaneously. Nine of these channels support three 

arrays of nine SCSI disk drives each, each drive in an 

array beinq assigned to a different SCSI channel. The 

tenth SCSI · channel hosts up to seven tape and other 

SCSI peripherals. In addition to performinq reads and 

15 writes, SP 114 performs device-level optimizations 

20 

25 

such as disk seek queue sortinq, directs device error 

recovery, and controls DMA transfers between the 

devices and system memory 116. 

Host Progessor 118 

The local host 118 has three main purposes: to run 

Unix, to provide standard · ONC network services for 

clients, and to run a Server Manaqer. Since Unix and 

ONC are ported from the standard SunOs Release 4 and 

ONC Services Release 2, the server 100 can provide 

identically compatible· hiqh-level ONC services such as 
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the Yellow Pages, Lock Manager, DES Key Authenticator, 

Au to Mounter, and Port Mapper. Sun/2 Network disk 

booting and more general IP internet services such as 

Telnet, FTP 1 SH'l'P 1 SNHP, and reverse ARP are also 

5 supported. Finally, print spool era and similar Unix 

demons operate transparently.' 

The host processor 118 runs.the following software 

modules: 
• TCP and socket layers. The Transport Control 

10 Protocol ( •TCp•), which is used for . certain server. 

funct~ons other than NFS, provides reliable bytestream 

communication between two processors. Socke~are used 

to establish TCP connections. 

yrs interfaqe. The Virtual File System (•vFs•) 

15 interface is a standard Sunoa file system interface. 

It paints a uniform file-system picture for both users 

and the non-file parts of the Unix operating system, 

hiding the details of the specific file system. Thus 

standard NFS, LNFS, and any local Unix file system can 

20 coexist harmoniously. 

Uf'S interface. The Unix File System (•VFS•) 

interface is the traditional and well-known Unix 

interface for coauaunication with local-to-the-processor 

disk drives. In the server 100, it is used to 

25 occasionally mount storage processor volumes directly, 

without going through the file controller 112. 
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Normally, the host 118 uses LNFS' and goes through the 

:) file controller. 

5 

10 

15 

20 

peyice layer. The device layer is a standard 

software interface between the Unix device model and 

different physical device implementations. In the 

server 100, disk devices are not attached ·to host 

processors directly, so the disk driver in the host's 

device layer uses the messaging kernel t() communicate 

with the storage processor 114. 

Route :and Port Happer Demons. The Eloute and Port 

Mapper demons are Unix user-level background processes 

that maintain the Route and Port databases for packet 

routinq. They are mostly inactive and not in any 

performance path. 

Yellow Pages an4 Authentigation Demon. The Yellow 

Pages and Authentication services are Sun-ONC standard 

network services. Yellow Pages is a widely used 

multipurpose name-to-name directory lookup service. 

The XU.thentication service uses cryptographic keys to 

authenticate, · or validate, requests to insure that 

requestors have the proper privileges for any actions 

or data they desire. 

Seryer Manager. The Server Manager is an 

administrative application suite that controls 

25 confiquration, logs error and performance reports, and 

provides. a monitoring and tuninq interface for the 
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system administrator. These functions can be exercised 

from either system console connected to the host 118, 

or from-a system administrator's workstation. 

The host processor 118 is a conventional OEM Sun 

5 central processor card, Model 3E/120. It incorporates 

a Motorola 68020 microprocessor and 4MB of on-boacd 

memory. Other processors, such as a SPARC-based 
!· 

processor, are also possible. 

The structure and operation of each of the 

10 hardware components of server 100 will now be described 

in detail. 

QTWQRK CONTRQLLER HARPWARE ARCHJTECTQ'RE 

Fiq. 3 is a block diaqram showinq the data path 

and some control paths for an illustrative one of the 

15 network controllers 110a. It comprises a 20 MHz 68020 

microprocessor 210 connected to a 32-bit microprocessor 

data bus 212 . Also connected to the microprocessor 

data·Dus 212 is a 256K byte CPU memory 214. The low 

order 8 bits of the microprocessor data bus 212 are 

20 conne()ted through a bidirectional buffer 216 to an 8-

bit slow-speed data bus 218. On the slow-speed data 

bus 218 is a 128K byte EPROM 220, a 32 byte PROM 222, 

and a multi-function peripheral (MFP) 224. The EPROM 

220 contains boot code for the network controller 110a, 

25 while the PROM 222 stores various operating parameters 
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such as the Ethernet addresses assiqned to each of the 

two Ethernet interfaces on the board. Ethernet address 

information is read into the correspondinq interface 

control block in the CPU memory 214 durinq 

initialization. The MFP 224 is a Motorola 68901, and 

performs various local functions· such as timing, 

interrupts, and qeneral purpose I/0. The MFP 224 also 

includes a UART for interfacinq to an RS232 port 226. 

These functions are not critical to the.invention and 

will not be further described herein. 

The low order 16 bits of the microprocessor data 

bus 212 are also coupled throuqh a bidirectional buffer 

230 to a 16-bit LAN data bus 232. A LAN controller 

chip 234, such as the Am7990 LANCE Ethernet controller 

15 manufactured by Advanced Micro Devices, Inc. Sunnyvale, 

20 

CA., interfaces the LAN data bus 232 with the first 

Ethernet 122a shown in Fiq. 2. Control and data for 

the LAN controller 234 are stored in a 512K byte LAN 

memory 236, which is also connected to the LAN data bus 

232. A specialized· 16 to 32 bit FifO chip 240, 

referred to herein as a parity FIFO chip and described 

below, is also connected to the LAN data bus 232. Also 

connected to the LAN data bus 232 is a LAN DMA 

controller 242, which controls movements of packets of . 

25 data between the LAN memory 236 and the FIFO chip 240. 
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The LAN DMA controller 242 may be a Motorola M68440 DMA 

controller usinq channel zero only. 

The second Ethernet 122b shown in Fiq. 2 connects 

to a second LAN data bus 252 on the network 'controller 

card llOa shown in Fiq. 3. The LAN data bus 252 

connects to the low order 16 bits of the 

microprocessor data bus 212 via a bidirectional buffer 

250, and has similar components to those appearinq on 

the LAN data bus 232. In particular, a LAN controller 

10 254 interfaces the LAN data bus 252 with the Ethernet 

15 

20 

122b, usinq LAN memory 256 for data and control, and a· 

LAN DMA controller 262 controls DMA transfer of data 

be.tween the LAN memory 256 and the 16-llit wide data 

port A of the parity FIFO 260. 

The low order 16 bits of microprocessor data bus 

212 are also connected directly to another parity FIFO 

270, and also to a contr~l port of a VME/FIFO DMA 

controller 272. The FIFO 270 is used for passinq 

messaqes between the CPU memory 214 and one of the 

remote boards 110, 112, 114, 116 or 118 (Fig. 2) in a 

manner described below. The VME/FIFO DNA controller 

272, which supports three round-robin non-prioritized 

channels for copyinq data, controls all data transfers 

between one of the remote boards and any of the FIFOs 

25 240, 260 or 270, as well as between the FIFOs 240 and 

260. 
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32-bit data bus 274, which is connected to the 32-

bit port B of each of the FIFO& 240, 260 and 270, is 

the·. data bus over which these transfers taka place. 

Data bus 274 co111111unicates with a local 32-bit bus 276 • 

5 via a bidirectional pipelining late~ 278, which is also 

controlled by VME/FIFO DHA controller 272 which in 

turn communicates with the VME bus 120 via a· 

bidirectional buffer 280. 
• 

The local data bus 276 is also connected to a set 

10 of control registers 282, which are directly 

addressable across the VHB bus 120. The registers 282 

are used mostly for system initialization and 

diagnostics. 

The local data bus 276 is also coupled to the 

15 microprocessor data bus 212 via a bidirectional buffer 

284. When the NC 110a operates in slave mode, the CPO 

memory 214 is directly addressable from VMB bus 120. 

One of the ·remote boards can copy data directly from 

the e~:-u •emory ·a14 via the bidirectional buffer 284. 

20 LAN memories 236 and 256 are not directly addressed 

over VME bus 120. 

The parity FIFOs 240, 260 and :no each consist of 

an ASIC, the functions and operation of which are 
described in the Appendix. The FIFOs 240 and 260 are 

25 configured for packet data transfer and the FIFO 270 is 

configured for m~ssage passing. 
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Appendix C, the FIFOs 240 and 260 are programmed with the 

following bit settings in the Data Transfer 

Configuration Register: 

1U.t. Definition Setting 

0 wo t-tode N/A 

1 Parity Chip N/A 

2 Parity Correct Hode N/A 

3 8/16 bits CPU & PortA interface 16"bits ( 1) 
4t 

4 Invert Port A address 0 no (0) 

5 Invert Port A address 1 yes (l) 

6 Checksum Carry Wrap -yes ( 1) 

7 Reset no (O) 

The Data Transfer Control Register is pJ:OCJra .... ed 

as follows: 

.B.i.t DeUo1t1go Settipg 

0 Enable PortA Req/Ack yea (1) 

1 Enable PortB Req/Ac:k yes (1) 

2 Data Transfer Direction . (as desired) 

3 CPU parity enable no (0) 

4 PortA parity enable no (·0) 

5 Porta parity enable· no (0) 

6 Checksum Enable yea (1) 

7 PortA Master yea .(1) 

Unlike the configuration used on FIFOs 240 and 

260, the microprocessor 210 is responsible for loading 

and unloading Port A directly. The microprocessor 210 
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reads an entire 32-bit word from port A with a sinqle 

instruction usinq two port A access cycles. Port .A 

data transfer is disabled by unsettinq bits 0 (Enable 

PortA Req/Ack) and 7 (PortA Master) of the Data 

5 Transfer Control Reqister. 

The remainder of the control settinqs in FIFO 210 

are the same as those in FIFOs 240 and 260 described 

above. 

The NC 110a also includes a command FIFO 290. The 

10 command FIFO 290 includes an ·input port coupled to the 

local data bus 276, and which is directly addressable 

across the VME bus 120, and includes an output port 

connected to the microprocessor data· bus 212. As 

explained in more detail below, when one of the remote 

15 boards issues a command or response to the NC 110a, it 

does so by directly writinq a 1·-word (32-bit) messaqe 

descriptor into NC 110a' s command FIFO 2 90. Command 

FIFO 290 qenerates a •FIFO not empty• status to the 

micr6~rocessor 210, which then reads the messaqe 

20 descriptor off the top of FIFO 290 and processes it • 

If the messaqe is a command, then it includes a VME 

address at which the messaqe is located (presumably an 

address in a shared memory similar to 214 on one of the 

remote boards) . The microprocessor 210 then proqrams 

25 the FIFO 270 and the VME/FIFO DMA controller 272 to 
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copy the message from the remote location into the CPU 

memory 214. 

Command FIFO 290 is a conventional two-port FIFO, 

except that additional circuitry is included . for 

5 generating a Bus Error signal on VME bus 120 if an 

attempt is made to write to the data input port whiie 

the FIFO is full. Command FIFO 290 has space for 256 

entries. 

A noteworthy feature of the architecture of NC 

10 110a is that the LAN buses 232 and 252 are independent 

of the microprocessor data bus 212. Data packets being 

routed to or from an Ethernet are stored in LAN memory 

236 on the LAN data bus 232 (or 256 9n the LAN data bus 

252), and not in the CPU memory 214. Data trans fer 

15 between the LAN memories 236 and 256 and the Bthernets 

122a and 122b, are controlled by LAN controllers 234 

and 254, respectively, while most data transfer between 

LAN memory 236 or 256 and a remote port on the VME bus 

120 are controlled by LAN DMA controllers 242 and 262, 

20 FIFOs 240 and 260, and VMB/FIFO DMA controller 272. An 

exception to this rule occurs when the size of the data 

transfer is small, e.g., less than 64 bytes, in which 

case microprocessor 210 copies it directly without 

using DMA. The microprocessor 210 is not involved in 

. 25 larger transfers except in initiating them and in 

receiving notification when they are complete. 
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The CPU memory 214 contains mostly instructions 

for microprocessor 210, messages being transmitted to 

or from a remote board via FIFO 270 I and various data 

blocks for controlling the FIFOs, the DMA controllers 

and the LAN controllers. The 'microprocessor 210 

accesses the data packets in the LAN memories 236 ana 

256 by directly addressing them through the 

bidirectional buffers 230 and 250, respectively 1 for 

~protocol processing. The local hiqh...:speed static R.llJ( 

10 in CPU memory 214 can therefore provide zero wait state 

memory access for microprocessor 210 independent of 

network traffic. This is in sharp contrast to the 

prior art architecture shown in Fig·. 1, in: which all 

data and data packets, as well as microprocessor 

15 instructions for host CPU card 10, reside in the memory 

16 and must communicate with the host CPU card 10 via 

the MMU 11. 

While the LAN data buses 232 and 252 are shown as 

separate buses in Fiq. 3, it will be understood that 

20 . they may instead · be implemented as a sinqle combined 

bus. 

NETWORK COftTROLLER OPERATION 

In operation, when one of the LAN controllers 

(such as 234) .receives a packet of information over its 

25 Ethernet 122a, it reads in the entire packet and stores 
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it in corresponding LAN memory 236. The LAN controller 

234 then issues an interrupt to microprocessor 210 via 

MFP 224, and the microprocessor 210 examines the status 

register on LAN controller 234 (via bidirectional 

5 buffer 230) to determine that the event causing the 

interrupt was a • receive packet comt;Jleted. u In OrdCH:" 

to avoid a potential lockout of the second Ethernet 

122b caused by the prioritized inter~pt handling 

characteristic of MFP 224, the microprocessor 210 does 

10 not at this time immediately process the received 

packet'; instead, such processing· is scheduled for a 

15 

20 

polling function. 

When the polling function reaches the processing 

of the received packet, control over the pac~et is 

passed to a software link level receive module. The 

link level receive module then decodes the packet 

according to either of two different frame formats: 

standard Ethernet format or SNAP (IEEE 802 LCC) format. 

An entry in the header in the packet specifies which 

frame format was used. The link level driver then 

determines which of three types of messages is 

contained in the received packet: (1) IP, (2) ARP 

packets which can be handled by a local ARP module, or 

· (3) ARP packets and other packet types which must be 

25 forwarded to the local host 118 (Fig. 2) for 

processing. If the p·acket is an ARP packet which can 
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be handled by the NC 110a,. such as a request for the 

address of server 100, then the microprocessor 210 

assembles a response packet in LAN memory 236 and, in a 

conventional manner, causes LAN controller 234 to 

transmit that packat back over Ethernet 122a. It is 

noteworthy that the data manipulatioft for accomplishin~ 

this task is performed almost completely in LAN memory 

236, directly addressed by microprocessor 210 as 

controlled by instructions . in CPU memory 214. The 

10 function is accomplished also without generating any 

traffic on the VME backplane 120 at all, and without 

disturbing the local host 118. 

If the received packet is either an ARP packet 

which cannot be processed completely in ·the NC 110a, or 

15 is another type of packet wh~ch requires delivery to 

the local host 118 (such as a client request for the 

server 100 to execute a client-defined procedure), 

then the microprocessor 210 programs LAN DMA 

controller 242 to ~oad the packet from LAN memory 236 

20 into FIFO 240, programs FIFO 240 with ~e direction of 

data transfer, and programs DMA controller 272 to read 

the packet out of FIFO 240 and across the VME bus 120 

into system memory 116. In particular, the 

microprocessor 210 first programs the LAN DMA 

25 controller 242 with the starting address and length of 

the packet in LAN ·memory 236, and programs the 
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controller to begin transferring data from the LAN 

memory 236 to port A of parity FIFO 240 as soon as the 

FIFO is ready to receive data. Second, microprocessor 

210 programs the VHE/FIFO DHA controller 272 with the 

destination address in system memory 116 arid the length 

of the data packet, and in-structs the controller to 

begin transferring data from port B of the FIFO 260 

onto VHE bus 120. Finally, the 11icroprocesaor 210 

programs FIFO 240 with the direction of the tr,nsfer to 

10 take place. The transfer then proceeds ent'irely under 

the control of DMA'controllera 242 and 262, without any 

15 

further involvement by 111icroprocessor 2.10. 

The microprocessor 210 then sends a measa9e to 

host 118 that a packet is available at a specified 

·system memory address. The microprocessor 210 sends 

such a message by writing a message descriptor to a 

software-emulated co11mand FIFO on the host, which 

copies the m~ssage fro111 CPU memory 214 on the NC via 

buffer 284 and into the host's local memory, in 

20 ordinary vr-tE block transfer mode. The host then copies 

the packet from system memory 116 into the host• a own 

local memory using ordinary VKE transfers. 

If the packet received by NC llOa from the network 

is an IP packet, then the microprocessor 210 determines 

25 whether it is (1) an IP packet for the server 100 which 

is not an NFS packet; · (2) an IP packet to be routed to 
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a different network; or (3) an NFS packet. If it is an 

IP packet for the server 100, but not an NFS packet, 

then the microprocessor 210 qauses the packet to be 

transmitted from the LAN memory 236 to the host 118 in 

the same manner described above with respect to certain 

ARP packets. 

If the IP packet is not intended foJ: the server 
:. 

100, but rather is to be routed to a client on a 

different network, then the packet is copied into the 

10 LAN memory ·associated with the Ethernet to which the 

15 

destination client is connected. If the destination 

client is on the Ethernet 122b, which is on the same 

NC board as the source Ethernet 122a, then the 

microprocessor 210 causes the packet to be copied from 

LAN memory 236 into LAN 256 and then causes LAN 

controller 254 to transmit it over Ethernet 122b. (Of 

course, if the two LAN data buses 232 and 252 are 

combined, then copyinq would be unnec~ssary; the 

microprocessor 210 would simply cause the LAN 

20 controller 254 to read the packet out of the same 

locations in LAN memory to which the packet was 

written by LAN controller 234.) 

The copyinq of a packet from LAN memory 236.to LAN 

memory 256 takes place similarly to the copying 

25 described above from LAN memory to system memory. For 

transfer sizes of 64 bytes or more, the microprocessor 
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210 first programs the LAN DMA controller 242 with the 

starting address and length of the packet in LAN memory 

236, and proqrams the controller to begin transferring 

data from the LAN memory 236 into port A of parity FIFO 

5 240 as soon as the FIFO is ready to receive data. 

10 

Second, microprocessor 210 proqrams the LAN DMA 

controller 262 with a destination address in.LAN memory 

256 and the lenqth of the data packet, and instructs 

that controller to transfer data from parity FIFO 260 

into the LAN memory 256. Third, microprocessor 210 

programs the VME/FIFO DMA controller 272 to clock words 

of data out of port B of the FIFO 240, over the data 

bus 274, and into port B of FIFo· 260. Finally, the 

microprocessor 210 proqrams the two FIFOs 240 and 260 

15 with the direction of the transfer to take place. The 

transfer then proceeds entirely under the control of 

DMA controllers 242, 262 and 272, without any further 

involvement by the microprocessor 210 . Like the 
.. 

copying- from LAN memory to system memory, if the 

20 transfer size is smaller than 64. bytes, the 

microprocessor 210 performs the transfer directly, 

without DMA. 

When each of the LAN DMA controllers 242 and 262 

complete their work, they so notify microprocessor 210 

25 by a. respective interrupt provided throuqh MFP 224. 

When the microproces·sor 210 has received both 
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interrupts, it programs LAN controller 254 to transmit 

the packet on the Ethernet 122b, in a conventional 

manner . 

Thus, IP routing between the· two Ethernets in a 

5 single network controller 110 takes place over data 

bus 274, generating no traffic·over VME bus 120. Nor 

is the host processor 118 disturbed for such routing, 

in contrast to the prior art architecture of Fig. 1. 

Moreover, all but the shortest copying ~ork is 

10 performed by controllers outside microprocessor 210, 

15 

requiring the involvement of the microprocessor 210, 

and bus traffic- on microprocessor data bus 212, only 

for the .supervisory functions of programming the DMA 

controllers and the parity FIFOs· and instructing them 

to begin. The ~E/FIFO DMA controller 272 is 

programmed by loading dontrol registers via 

microprocessor data bus 212; the LAN DMA controllers 

242 and 262 are programmed by loading control registers 

on the respective controllers via the mioroprocessor 

20 data bus 212, respective bidirectional buffers 230 and 

250, and respective LAN data buses 232 and 252, and the 
! 

parity FIFOs 240 and 260 are programmed as set forth in' 

the Appendix C. 

If the destination workstation of the IP packet to 

25 be routed is on an Ethernet oonnected to a different 

one of the network controllers 110, then the packet is 
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copied into the appropriate LAN memory on the NC 110 to 

which that Ethernet is connected . Such copying is 

accomplished by first copying the packet into system 

memory 116, in the manner described above with respect 

5 to certain ARP packets, and then notifying the 

destination HC that a packet is available. When an NC. 

is so notified, it programs its own parity FIFO and DMA 

controllers to copy the packet from system memory 116 

into the appropriate LAN memory. It is noteworthy that 

10 though this type of IP routing does create '?ME bus 

traffic, it still does not involve the host CPU 118. 

If the IP packet received over the Ethernet 122a 

and now stored in LAN memory 236 is an NFS packet 

intended for the server 100, then the microprocessor 

15 210 performs all necessary protocol. preprocessing to 

extract the NFS message and convert it to the local NFS 

(LNFS) format. This may well involve the logical 

concatenation of data extracted from a large number of 

i.ndividual IP packets stored in LAN memory 236; 

20 resulting in a linked list, in CPU memory 214, pointing 

to the different blocks of data in LAN memory · 236 in 

the correct sequence. 

The exact details of the LNFS format are not 

important for an ~nderstandinq of the invention, except 

25 to note that it includes commands to maintain a 

directory of files which are stored on the disks 
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attached to the storage processors 114, commands for 

reading and writing data to and from a file on the 

disks, and various configuration management and 

diagnostics control messages. The directory 

5 maintenance commands which are supported by LNFS 

include the following messages based on conventional· 

NFS: get attributes of a file (GETATTR); set attributes 

of a file (SETATTR); look up a file (LOOKUP); created a 

file (CREATE); remove a file (REMOVE); rename a file 

10 (RENAME); created a new link~d file (LINK); create a 

symlink (SYMLINK); remove a directory (RMDIR); and 

return file system statistics (STATFS)". The data 

transfer commands supported by LNFS inctude read from a 

file (READ); write to a file (WRITE); read from a 

15 directory (B.EADDIR); and read a link (READLiliiK). LNFS 

also supports a buffer release command (RELEASE), for 

notifying the file controller that an NC is finished 

using: a specified buffer in system memory. It also 

supports a VOP-derived access command, for determining 

20 whether a given type access is legal for specified 

credential on a specified file. 

25 

If the LNFS request includes the writing of file 

data from the LAN memory 236. ~o disk, the NC 110a first 

requests a buffer in system memory 116 to be allocated 

by the appropriate FC 112. When a pointer to the 

buffer is returned, microprocessor 210 programs LAN DMA 
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controller 242, parity FIFO 240 and VME/FIFO DMA 

controller 272 to transmit the entire block of file 

data to system memory 116. The only difference between 

this transfer and the .transfer described above for 

5 transmitting IP packets and ARP packets to system 

memory 116 is that· these data blocks will typically 

have portions scattered throughout LAN memory 236. The 

microprocessor 210 accommodates that situation by 

progra111111ing LAN DMA controller 242 successively· for 

10 each portion of the data, in accordance with the linked 

list, after receiving notification that the previous 

portion is complete. The microprocessor 210 can 

program the parity FIFO 240 and the VME/FIFO DMA 

controller 272 once for the entire message~ as long as 

15 the entire data block is to be plac"ed contiguously in 

20 

system memory 116. If it .is not, then the 

microprocessor 210 can program the DMA controller 272 

for successive blocks in the same manner LAN DMA 

controller 242. 

If the network controller 110a receives a message 

from another processor in server 100, usually from file 

controller 112, that file data is available in system 

memory 116 for transmission on one of the Ethernets, · 

for example Ethernet 122a, then the network controller 

25 110a copies the file data into LAN memory 236 in a 

manner similar to the copying of file data in the 
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opposite direction. In particular, the microprocessor 

210 first programs VME/FIFO DMA controller 272 with the 

starting address and length of the data in system 

memory 116, and programs the controller to begin 

5 transferrinq data over the vru: bus 120 into port B of 

parity FIFO 240 as soon as the FIFO is ready to receive 

data. The microprocessor 210 then programs the LAN DMA 

controller 242 with a destination address in LAN memory • 

10 

236 and then length of the file data, and ~struats 

that controller to transfer data from the parity FIFO 

240 into the LAN_ memory 236. Third, microprocessor 

210 programs the parity FIFO 240 with the direction of 

the·. transfer to take place. The transfer then· proceeds 

entirely under the control of DMA controllers 242 and 

15 272, without any further involvement by the 

microprocessor' 210. Again, if the file data is 

scattered in multiple blocks in system memory 116, the 

microprocessor 210 programs the VMB/FIFO DMA controller 

272 w~th a linked list of. the blocks to transfer in the 

20 proper order. 

When each of the DMA controllers 242 and 262 

complete their work, they so notify microprocessor 210" 

through MFP 224. The microprocessor 210 then performs 

all necessary protocol processing on the·~NFS message 

25 in ~AN memory 236 in order to prepare the 111esaage ·for 

transmission over the Bthernet 
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Ethernet IP packets. As set forth above, this protocol 

processing is performed entirely in network controller 

110a, without any involvement of the local host 118. 

It should be noted that the parity FIFOs are 

5 designed to move multiples of 126-byte blocks most . 
efficiently. The data transfer size through port B is 

always 32-bits wide, a~d the VME address corresponding 

to the 32-bit data must be quad-byte aligned. The data 

transfer size for port A can. be either a· or 16 bits. 

10 For bus utilization reasons, it is set to 16 bits when 

the corresponding local start address is double-byte 

aligned, and is set at 8 bits otherwise. The TCP/IP 

checksum is always computed in the 16 bit mode. 

Therefore, the checksum word requires byte swapping if 

15 the local start address is not double-byte aligned. 

Accordingly, for transfer from port·B to port A of 

any of the FIFOs 240, 260 or 270, the microprocessor 

210 programs the VME/FIFO DMA controller to pad the 

trans'fer count to the next 128-byte boundary. The 

20 extra 32-bit word transfers do not involve the VME bus, 

and only the desired number of 32-bit words will be 

unloaded from port A. 

For transfers from port A to port 8 of the parity 

FIFO 270, the microprocessor 210 loads port A word~by-

. 25 word and forces a FIFO full indication when it is 

finished. The FIFO f.ull indication enables unloading 
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from port B. The same procedure also takes place for 

transfers from port A to port B of either of the parity 

FIFOs 240 or 260. since transfers of fewer than 128 

bytes are performed under local microprocessor control 

5 rather than under the control of LAN DMA controller 242 

or 262. For all of the FIFOs 1 the VME/FIFO DMA 

controller is programmed to unload only the desired 
:. 

number of 32-bit words. 

FILE CORTROLLER HARDWARE ARCHITECTURE 

10 The file controllers {FC} 112 may each be a 

standard off-the-shelf microprocessor board, such as 

one manufactured by Motorola Inc. Preferably, 

however, a more specialized board is used such as that 

shown in block diagram form in Fig. 4. 

15 Fig. 4 shows one of the FCs 112a, and it will be 

understood that the other FC can be identical. In many 

aspects it is simply a scaled-down version of the NC 
.. 

110a shown in Fig. 3, and in some respects it is scaled 

up. Like the NC 110a, FC 112a comprises a 20KHz 68020 

20 microprocessor 310 connected to a 32-bit microprocessor 

data bus 312. Also connected to the microprocessor 

data bus 312 is a 256K byte shared CPU memory 314. 

The low order 8 bits of the microprocessor data bus 312 

are connected through a bidirectional buffer 316 to an 

25 8-bit slow-speed data·bus 318. On slow-speed data bus 
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318 are. a l28K byte PROM 320, and a multifunction 

peripheral (HFP) 324. Tbe functions of the l'ROM 320 

and HFP 324 are the same as those described above with 

respect to EPROM 220 and HFP 22~ on NC llOa. FC 112a 

5 does not include PROM like the PROM 222 'on NC 110a, 

but does include a parallel port 392. The parallel 

port 392 is mainly for testinq and diagnostics. 

Like the NC llOa, the FC 112a is connected to the 

VME bus 120 via a bidirectional buffer 380 aad a 32-

10 bit local data bus 376. A set of control reqisters.382 

are connected to the local data bus 376, and directly 

addressable across the Vl.fE bus 120. The local data bus 

376 is also coupled to the microprocessor data bus 312 

via a bidirectional buffer 384. This permits the 

15 direct addressability of CPU memory 314 from VME bus 

120. 

FC 112a also includes a coDUIIand FIFO 390, which 

includes an input port coupled to.· the .. local data bus 

376 and which is directly addressable across the VMB 

20 bus 120. The command FIFO 390 also includes an output 

port connected to the micr~processor data bus 312. The 

structure, operation and purpose of coiiUilaod FIFO 390; 

25 

are the same as those described above with respeet to 

command FIFO 290 on NC 110a. 

The FC 112a omits the LAN data buses 232 and 252 

which are present in NC llOa, but instead includes a 4 
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megabyte 32-bit wide FC memory 396 coupled to the 

microprocessor data bus 312 via a bidirectional buffer 

394. As will be seen, FC memory 396 is used as a cache 

memory for file control information, separate from the 

5 file data informati?n cached in system_memory 116. 

The file controller embodiment shown in Fig. 4 

does not include any OMA controllers, and hence cannot 

act as a master for transmitting or receiving data in 

any block transfer mode, over the VME bus 120. Block 

10 transfers do occur with the CPU memory 314 and the FC · 

memory 396, however, with the FC 112a acting as an VME 

bus slave. In such transfers, the remote master 

addresses the CPU memory 314 or the FC memory 396 

directly over the VME bus 120 through the bidirectional 

15 buffers 384 and, if appropriate, 3.94~ 

20 

FILE CONTROLLER OPEBATION 

The purpose of the FC l12a is basically to provide 

virtual file sys-t::em services in response to re~ests 

provided in LNFS format by remote processors on the 

VME bus 120. Most requests will come from a network 

controller 110, but requests may also come from the 

local host 118. 

The file related commands supported by LNFS are 

identified above. They are all specified to the FC 

25 112a in terms of logically identified disk data blocks. 
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For example, the LNFS command for reading data from a 

file includes a specification of the file from which to 

read (file system ID (FSID) and file ID (.inode)), a 

byte offset, and a cQunt of the number of bytes to 

read. The FC 112a converts that identification into 

physical form, namely disk and sector numbers, in order· 

to satisfy the command. 

The FC 112a runs a conventional Fast File System 

( FFS or UFS) , which is based on the Berkeley 4. 3 VAX 

·release. This code performs the conversion and also 

performs all disk data cachinq and control data 

cachinq. However, as previously mentioned, control 

data cachinq is performed usinq the FC memory 396 on FC 

112a, whereas disk data cachinq is performed using the 

15 system memory 116 (Piq. 2). Cachinq this file control 

information within the FC 112a avoids the VME bus· 

conqestion and speed deqradation which would ·result if 

.• file control information was cached in system memory 

20 

116. 

The memory on the FC 112a is directly accessed 

over the VME bus ·120 for three main purposes. First, 

and by far the most frequent, are accesses to FC memory 

396 by an SP 114 to read or write cached file control 

information. These are accesses requested by FC 112a 

25 to write locally modified file control structures 

through to disk, or to read file control structures 
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from disk. Second, the FC's CPU memory 314 is accessed 

directly by other processors for message transmissions· 

from the FC 112a to such other processors.· For 

example, if a data block in system memory is to be 

5 transferred to an SP 114 for writing to disk, the FC 

112a first assembles a messaqe in its·local memory 314• 

10 

15 

20 

requesting such a transfer. The FC 112a then notifies 

the SP 114, which copies the messaqe directly from the 

CPO memory 314 and executes the requested transfer. 

A third type of direct access to the FC • s local 

memory occurs when an LNFS client reads directory 

entries. When FC 112a receives an LNFS request to 

read directory entries, the FC 112a formats the 

requested directory entries in FC memory 396 and· 

notifies the requestor of their locat·ion. The 

requestor then directly accesses FC memory 396 to read 

the entries. 

The version of the OFS code on FC 112a includes 

some modifications in order to separate the' two caches. 

In particular, two sets of buffer headers are 

maintained, one for the .Fe memory 396 and one for the 

system memory 116. Additionally, a second set of the 

system buffer routines ( GETBLK ( ) , BRELSE () , BREAD () , 

BWRITE(), and BREADA()) exist, one for buffer accesses 

25 to FC Mem 396 and one for buffer accesses to system 

memory 116. The OFS code is further modified to call 
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the appropriate buffer routines for FC memory 396 for 

accesses to file control information, and to call the 

appropriate buffer routines for the system memory 116 

for the caching of disk data. A description of UFS may 

5 be found in chapters 2, 6, 7 and 8 of •Kernel Structure 

10 

15 

20 

·and Flow,• by Ri~ken and Webb of .~h consulting (Santa 

Clara, California: 1988), incorporated herein by 

reference. 

When a read command is sent to the FC by a 

requestor such as a network controller, the PC first 

converts the file, offset and count information into 

disk and sector information. It then locks the system 

memory buffers which contain that information, 

instructing the storage processor.114 to read them from 

disk if necessary. When the buffer is ready, the FC 

returns a message to the requestor containing both the 

attributes of the designated file and an array of 

buffer descriptors that identify . the locations in 

system memory 116 holding the data. 

After the reqUestor has read the data out of the 

buffers, it sends· a release request back to. the FC. 

The release request is the same message that was 

returned by the PC in response to the read request; the 

FC 112a uses the information contained therein to 

25 determine which buffers to free. 
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A write command is processed by PC 112a similariy 

to the read command, but the caller is expected to 

write to (instead of read from) the locations in system 

memory 116 identified by the buffer descriptors 

5 returned by the FC 112a. Since PC 112a employs write

through caching, when it receives ·the release command 

from the requestor, it instructs storage processor 114 

10 

15 

:· 

to copy the data from system memory ~16 onto the 

appropriate disk secto~s before freeing the system 

memory buffers for possible reallocation. 

The READDIR transaction is similar to read and 

write, but the request is satisfied by the FC 112a 

directly out of its own FC memory 396 after formatting 

the requested directory information specifically for 

this purpose. The FC 112a causes the storage 

processor read the requested directory information from 

disk if it is not already locally cached. Also, the 

specified offset is a •magic cooki~~ instead of ~ byte 

offset, identifying directory entries instead of an 

20 absolute byte offset into the file. No file attributes 

25 

are returned. 

The READLINK transaction also returns no file 

attributes,· and since links are always read in their 

entirety, it does not require any offset or count. 

For all of the disk data caching performed through 

system memory 116, the PC 112a acts as a central 
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authority for dynamically allocatinq, deallocating and. 

keepinq tra.ck of buffers. If there are two or more FCs 

112, each has exclusive control over its own assigned 

portion of .system memory 116. In all of these 

5 transactions, the requested buffers are locked durinq 

the period between the initial request and the release 

10 

request. This prevents corruption of the data by other 

clients. 

Also in the situation where there are two or more 

FCs, each file system on the disks is assigned to a 

particular one of the FCs. FC 10 runs a process called 

FC_VICE_PRESIDENT, which maintains a list of which file 

systems are assigned to which FC. When . a client 

processor (for example an NC 110) is abbut to make an 

15 LNFS request designating a particular file system, it 

first sends the fsid in a message to the 

FC_VICE_PRESIDENT asking which. FC controls the 

specified file system. The FC_VICE_PRESIDENT responds, 

·-
and the client processor sends the LHFS request to the 

20 designated FC. The client processor also maintains its 

own list of fsid/FC pairs as it discovers them, so as 

to minimize the number of such requests to the 

FC_VICE~PRESIDENT. 

STORAGE PROCESSOR HARQWARE ARCHITECTU"RE 
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In the file server 100; each of the storage 

processors 114 can interface the VHE bus 120 with up to 

10 different SCSI buses. Additionally, it can do so at 

the full usage rate of an enhanced block transfer 

5 protocol of SSKB per second. 

Fiq. S is a block dlaqram of one of the SPa 114a. 

SP 114b is identical. SP 114a comprises a 

microprocessor 510, which may be a Motorola 68020 

microprocessor operating at 20MHz. The microp,ocessor 

10 S 10 is coupled over a 32-bit microprocessor data bus 

'512 with CPU_memory 514, which may include up to lHB of 

sta'tic RJ\H. The microprocessor 510 accesses 

instructions, data and status on its own private bus 

S 12, with no contention from any other source. '.rhe 

15 microprocessor 510 is the only master of bus 512. 

The low order 16 bits of the microprocessor data 

bus 512 interface· with a control bus 516 via a 

.· bidirectional buffer 518. The low order 8 bits of the 

control ~us 516 interface with a slow speed bus 520 via 

20 another bidirectional buffer 522. The slow speed bus. 

520 connects to an MFP 524,· similar to the MFP 224 in 

NC 110a (Fiq. 3), and with a PROM 526, similar to PROM 

22.0 on NC llo·a. The PROM 526 comprises 12BK bytes of 

EPROM which contains the· functional code for SP 1l4a •. 
l 

25 Due to the widt.h and apeed of the 'PROM 526, the: 
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functional code is copied to CPU memory 514 upon reset 

for faster execution. 

MFP 524, like the MPP 224 on NC llOa, comprises a 

Motorola 68901 multifunction peripheral device. It 
.... 

5 provides the functions of a vectored interrupt 

10 

controller, individually programmable I/O pins, four 

timers and a UART. The UART functions provide serial 

communications across an RS 232 bus (not shown· in Pig. 

5) for debug monitors and diagnostics. Two of ~e four 

timing functions may be used as general-purpose timers 

by the microprocessor 510, either independently or in 

cascaded fashion. A third timer function.provides the 

·refresh clock for a DMA controller described below, and 

the fourth timer generates the UART clock. Additional 

15 information on the MFP 524 can be found in •Me 68901 

Multi-Function Peripheral Specification,• by Motorola, 

Inc., which. is incorporated herein by reference. 

The eight general-purpose I/O bits provided by MFP 
- . 

524 are configured according to the following table: 
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Bit_ Qirection oefinition 

7 input 

6 input 

5 input 

4 output 

3 input 

2 input 

1 output 

0 output 

Power Failure is Imminent 
functions as an early warninq. 

This 

SCSI Attention A composite of the 
SCSI. Attentions from all 10 SCSI 
channels. 

Channel Operation Done - A composite of 
the channel done bits from all 13 
channels of the DMA controller, 
described below. 

DMA Controller Enable. Enables the DMA 
Controller to run. 

VMEbus Interrupt Done - Indicates the 
completion of a VMEbus Interrupt. 

Command Available - Indicates that the 
SP' s Command Fifo, described below, 
contains one or more comma~ pointers. 

External Interrupts Disable. Disables 
externally qenerated ·interrupts to the . 
microprocessor 510. 

Co111ntand Fifo Enable. Enables operation 
of the SP'S ·Command Fifo. Clears the 
Command Fifo when reset. 

Commands are provided to the SP 114a from the VME 

bus .120 · via a bidirectional buffer 530, a local data 

bus 532, and a command FIFO 534. The command FIFO 534 

is similar to the command FIFOs 290 and l90 on BC 110a 

and FC 112a, respectively, and has a depth of 256 32-

bit entries. The command FIFO 534 is · a write-only 

reqister as seen on the VME bus 120, and as a read-

only reqister as seen by microprocessor 510. If the 

FIFO is full at the beginning of a write from the VME 

bus, a VME bus error is generated. 

Attorney Docket No.:AUSP7209 
WPl/WSW/AUSP/7209.001 

Pointers are 

8/24/89-7 

CQ-1002 / Page 553 of 959



··.·· 

... -.. · 

-61-

removed from the command FIFO 534 in the order 

received, and only by the microprocessor 510. Command 

available status is provided throuqh I/O bit 4 of the 

MFP 524, and as a lonq as one or more command pointers 

5 are still within the command FIFO 534, the command 

10 

available status remains asserted. 

As previously mentioned, the SP 114a supports up 
r . 

to 10 SCSI buses or channels 540a-540j. In the typical 

confiquration, buses 540a-540i support up to 3 SCSI 

disk drives each, and channel 540j supports other SCSI 

peripherals such as tape drives, optical disks, and so 

on. Physically. the SP 114a connects to each of the 

SCSI buses with an ultra-miniature D sub connector a~ 

round shielded cables. Six 50-pin cables provide 300. · 

15 conductors which carry 18 siqnals per bus and 12 

qrounds. The cables attach at the front panel of the 

SP 114a and to a commutator board at the disk drive 

array. Standard 50-pin cables connect each SCSI device 

to the commutator board. Termination res.istors are 

20 installed on the SP 114a. 

The SP 114a supports synchronous parallel data. 

transfers up to 5MB per second on each of the SCSI 

buses 540, arbitration, and disconnect/reconnect 

services. Each SCSI bus 540 is connected to a 

25 respective SCSI adaptor 542, . which in the present 

embodiment is an AIC 6250 controller IC manufactured by 
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Adaptec Inc., Milpitas, California, operatinq in the 

non-multiplexed address bus mode. 'l'he AIC 6250 is 

described in detail in •AIC-6250 Functional 

Specification,• by Adaptec Inc., which is incorporated 

5 herein by reference. The SCSI adaptors 542.each provide 

the necessary hardware interface and low-level 

10 

electrical protocol to implement its respective SCSI 

channel. 

'l'he 8-bit data port of each of the SCSI adaptors 

542 is connected to port A of a respective one of a set 

of ten parity FIFOs 544a-544j. The FIFOs 544 are the 

same as FIFOs 240, 260 and 270 on NC llOa, and are 

connected and configured to provide parity·covered data 

transfers between the 8-bit data port of the respective 

15 SCSI adaptors 542 and a 36-bit (32-bit plus 4 bits of 

parity) common data bus 550. The F;IFOs 544 provide. 

handshake, status, word assembly/disassembly and speed 

matchinq FIFO bufferinq for this purpose. 'l'he FIFOs 

544 also qenerate and check parity for the 32-bit bus, 

20 and for RAID 5 implementations they accumulate and 

check redundant data and accumulate recovered data. 

All of the SCSI adaptors 542 reside at a sinqle 

location of the address space of the microprocessor 

510, as do all of the parity FIFOs 544. 'l'he 

25 microprocessor 510 selects individual controllers and 

FIFOs for access in p'airs, by first proqramminq a pair 
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select register (not shown) to point to the desired 

pair and then reading from or writing to the control 

register address of the desired chip in the pair. The 

microprocessor 510 communicates with the control 

S registers on the SCSI adaptors 542 via the'control bus 

'516 and an additional bidirectional buffer 546, and 

communicates with the control registers on FIFOs. 544 

via the control bus 516 and a bidirectional buffer 552. 

Both the SCSI adaptors 542 and FIFO& 544 employ 8-bit 

10 control registers, and register addressing of the FIFOs 

544 is arranged such that such registers alias in 

consecutive byte locations. This allows the 

microprocessor 510 to write to the registers as a 

single 32-bit register, thereby reducing instruction 

15 overhead. 

The parity FIFOs 544 are each configured in their 

Adaptec 6250 mode. Referring to the Appendix C;.the 

FIFO& 544 are programmed with the· following bit 

settings in the Data Transfer Configuration Register: 

20 llJ..t. Definition Setting 

0 WD Mode (0) 

1 Parity Chip ( 1) 

2 Parity Correct Mode (0) 

3 8/16 bits CPU & PortA interface . (O) 

25 4 Invert Port A address 0 (1) 

s Invert Port A address 1 (l) 

.. 
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. Checksum Carry Wrap 

Reset 

l 

(0) 

(O) 

The Data Transfer Control Reqister is proqrammed 

as follows: 

JU.t. Qefinition Setting . 
0 Enable PortA Req/Ack (1) 

1 Enable PortB Req/Ack (1) 

2 Data Transfer Direction as desired 

3 CPU parity enable (0) 

4 PortA parity enable (1) 

s PortB parity enable ( 1) 

6 Checksum Enable (O) 

7 PortA Master (0) 

In addition, . bit 4 of the RAM Access Control 

15 Reqister (Lonq Burst) is proqrammed for 8-byte bursts. 

SCSI adaptors 542 each generate a respective 

.· interrupt siqnal, the status of which are provided to 

microprocessor 510 as 10 bits of a . 16-bit SCSI 

in~errupt register 556. The SCSI interrupt reqister 

20 556 is connected to the control bus 516. 

Additionally, a composite SCSI interrupt is provided 

throuqh the MFP 524 whenever any one of the SCSI 

adaptors 542 needs servicinq. 

An additional parity FIFO 554 is also provided in 

25 the SP 114a, for messaqe passinq. Again referrinq to 
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the Appendix C, the parity FIFO 554 is prograauraed vith 

the following bit settings in the Data Transfer 

Configuration Register: 

.B.i.t: Definition Setting 

0 WD Mode (0) 

1 Parity Chip (1) 

2 Parity Correct Mode (0) 

3 8/16 bits CPU l!r PortA intert'ac::e (1) 

4 Invert Port A address 0 (1) .. 

5 Invert Port A address 1 (1) 

6 Chec::ksum Carry Wrap (0) 

7 Reset (O) 

The Data Transfer Control Register is prograiiUIIed 

as follows: 

llll Qefi.nltion Sattinq 

0 Enable PortA Req/Ac::k (0) 

1 Enable Ports Req/Ac::k (1) 

2 Data Transfer Direction as desired 

3 CPO parity enable (0) 

4 PortA parity enable (0) 

5 Porta parity enable (l) 

6 Checksum Enable (0) 

7 PortA Master (0) 

In addition, bit 4 of the RAM Access Control 

Register (Long Burst) is programmed for 8-byte bUrsts. 
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Port A of FIFO 554 is connected to the 16-bit 

control bus 516, and port B is connected to the common 

data bus 550. FIFO 554 provides one means by which the 

microprocessor 510 can colllD\unicate directly with the 

5 VME bus 120, as is described in more detail Delow. 

10 

15 

The microprocessor 510 manages data movement 

using a. set of 15 channels, each of which has an unique 
:-

status whic~ indicates its current state. Channels are 

implemented using a channel enable register 560 and a 

channel status register 562, both connected to the 

control bus 516. The channel enable register 560 is a 

16-bit write-only register, whereas the channel status 

register 562 is a 16-bit read-only register. The two 

registers reside at the same address to microprocessor 

510. The microprocessor 510 enables a particular 

channel by setting its respective bit in channel enable 

register 560, and recognizes completion of the 

specified operation by testing for a •don~· bit in the 

channel status· register 562. The microprocessor 510 

20 then resets the enable bit, which causes the respective 

•done• ·bit in the channel status register 562 to be 

cleared. 
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The channels are defined as follows: 

CHANNEL 

0:9 

11:10 

12 

13 

14 

15. 

FUNCTION 

These channels control data movement to and 
from the .respective FtFOs 544 via the common 
data bus 550. When a FIFO is enabled and a 
request is received from it, the channel 
becomes ready. Once the channel has been 
serviced a status of done js qene.rated. 

These channels control data movement between 
a local data buffer · 564, described below" 
and the VME bus 120. When enabled the 
channel becomes ready. Once the channel has 
been serviced a status of done is qenerated. 

When enabled, this channel causes the DRAM in 
local data buffer 564 to be refreshed based 
on a clock which is qene.rated by the MFP 524. 
The .refresh consists of a burst of 16 rows. 
This channel does not qenerate a status of 
done. 

The microprocessor's communics,tion FIFO 554 
is serviced by this channel. When.enable is 
set and the FIFO 554 asserts· a rec;iuest then 
the- channel becomes' · ready. This channel 
qene.rates a status of done. 

LOw latency writes from microprocessor 510 
onto the VME bus 120 are controlled by this 
channel. When this channel is enabled data. is 
moved from · a special 32 bit reqister, 
described belo~, onto the VME bus 120. This 
channel qenerates a done status. 

This is a null channel for which neither a 
ready status no.r done status is qenerated. 

Channels are prioritized to allow servicinq of the 

40 more· critical requests first. Channel priority is 

assiqned in a descendinq order sta.rtinq at channel 14. 

That is, in the event that all channels are requestinq 

service, channel 14 will be the first one served. 
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The com~on data bus 550 is coupled via a 

bidirectional register 570 to a 36-bit junction bus 

572. A second bidirectional register 574 connects the 

junction bus 572 with the local data bus 532. Local 

data buffer 564, which comprises 1MB of ·DRAM, with 

parity, is coupled bidirectionally to the junction bus 

572. It is organized to provide 256it 32-bit words with 

byte parity. The SP ll4a ope.cates the DRAMs in page 

1119de to support a very hiqh data rate, which requires 

10 bursting of data instead of random single-word 

accesses. It will be seen that the local data buffer 

564 is used to implement a RAID (redundant array of 

inexpensive disks) algorithm, and is not used for 

direct reading and writing between the VMB bus 120 and 

15 a peripheral on one of the SCSI buses 540. 

A read-only register 576, containing.all zeros, is 

also connected to the junction bus 572. This register 

.• is used mostly for diagnostics, initialization, and 

clearing of large blo.cks of data in system memory 116. 

20 The movement of data between the FIFOs 544 and 

554, the local data buffer 564, and a remota entity 

such as the system memory 116 on the VHE bus 120, is 

all controlled by a VME/FIFO DHA controller 580. The 

VMS/FIFO DHA controller 580 is similar to the VHE/FIFO 

25 DHA controller 272 on network controller 110a ~Fig. 3), 

and is described in the Appendix A. 
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includes a bit slice engine 562 and a dual-port static 

RAM 564. One port of the dual-port static RAM 584 

communicates over the 32-bit microprocessor data bus 

512 .with microprocessor 510, .and the other port 

5 communicates over a separate 16-bit bus with the bit 

slice engine 582. The micropro~essor 510 places 

command parameters in the dual-port RAM 584, and uses 

the channel enables 560 · to signal the VME/FIFO DMA 

controller 580 to proceed with the command. The 

10 VME/FIFO DMA controller is responsible for scanning the 

channel. status and servicing requests,· ·and returning 

ending status in the dual-port RAM 584. The dual-port 

RAM 584 is organized as 1K x 32 bits at the 32-bit port 

and as 2K x 16 bits at the 16-bit port. An example 

15 showing the method by which the microprocessor 510 

controls the VME/FIFO OMA controller 580 is as follows. 

First, the microprocessor 510 writes into the dual-port 

RAM 584 the desired command· and associ~ted parameters 

for the desired channel. For example, the command 

20 might be, •copy a block of data from FIFO 544h. out into 

a block of system memory 116 beginning at a specified 

25 

VME ·address. • Second·, the microprocessor sets the 

channel enable bit in channel enable register 560 for 

the desired channel. 

At the time the channel enable bit is set, the 

appropriate FIFO may . not yet be ready to send data. 
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Only when the VME/FIFO DMA controller 580 does receive 

a •ready• status from the channel, will the controller 

580 execute the co111111.and. In the meantime, the DMA 

controller 580 is free to execute coiiUII.ands and inove 

5 data to or from other channels. 

When the DMA .controller 580 do~s receive a stat~s 

of • ready• from the specified channel, the controller 

fetches the channel command and parameters from the 

dual-ported RAM 584 and executes. When the command is 

10 complete, for example all the requested data has been 

copied, the DMA controller writes status back into the 

dual-port RAM 584 and asserts •done• for the channel in 

channel status register 562. The microprocessor 510 is 

then interrupted, at which time it reads channel status 

15 · register 562 to determine which channel interrupted. 

20 

The microprocessor S 10 then clears the channel enable 

for the appropriate channel and checks the endinq 

channel status in the dual-port RAM 584 . 

·"In this way a high-speed data transfer can take 

place under the control of DMA controller sao, fully in 

parallel with other activities beinq performed by 

microprocessor 510. The data transfer takes place over 

busses different from microprocessor data bus 512, 

thereby avoidinq any interference with microprocessor 

25 instruction fetches. 
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The SP 114a also includes a high-speed register 

590, which is coupled between the microprocessor data 

bus 512 and the local data bus 532. The high-speed 

register 590 is used to write a single 32-bit word to 

an Vl4E bus target with a .minimum of overhead. The 

register is write only as ifiewed from th~ 

microprocessor 510. In order to write a word onto the 

VME bus 120, the microprocessor 510 first writes the 

word into the register 590, and the desired VME target 

address into dual-port RAM 584. ·when the 

microprocessor 510 enables the appropriate channel in 

channel enable register 560, the DMA controller 580 

transfers the data from the register 590 into the VME 

bus address specified in the dual-port RAM 584. The 

15 DMA controller 580 then writes the ending status to the 

dual-port RAM and sets the channel •done• bit in 

channel· status register 562. 

This procedure is very efficient for transfer of a 

sing~e word of data, but becomes inefficient for large 

20 blocks of data. Transfers of greater tha~ one word of 

data, typically for message passing, are usually 

performed using .the FIFO 554. 

The SP 114a also includes a series of registers 

592, $imilar to the registers 282 on NC 110a (Fig. 3) 

25 and the registers 382 on FC 112a (Fiq. 4). The details 
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of these reqisters are not important for an 

understandinq of the present invention. 

STQBAGE PRQCESSOR OPEBATION 

The 30 SCSI disk drives supported by each of the 
. 

5 SPs 114 are visible to a client_processor, for example 

one of the.file controllers 112, either as three larqe, 

loqical disks or as 30 independent SCSI drives, 

dependinq on confiquration. When the drives are 

visible as· three loqical disks. the SP uses RAID 5 

10 design alqorithms to distribute data for each loqical 

drive on nine physical drives to minimize disk arm 

contention. The tenth drive is left as a spare. The 

RAID 5 alqorithm (redundant array of inexpensive 

drives, revision .5) is described in •A Case For a 

15 Redundant Arrays of Inexpensive Disks (RAID)•, by 

Patterson et al. , published at ACM SIGMOD Conference, 

Chicaqo, Ill., June 1-3. 1988, incorporated herein by 

reference. 

In the RAID 5 desiqn,_disk data are. divided into 

20 stripes. Data stripes are recorded sequentially on 

eiqht different disk drives. A ninth parity stripe, the 

exclusive-or of eiqht data stripes, is recorded on a 

ninth drive. If a stripe size is set to 8K bytes, a 

read of 8K of data involves only-one drive. A write of 

25 8K of data involves ·two drives: a data drive . and a 
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parity drive. Since a write requires the readinq back 

of old data to qenerate a new parity stripe, writes are 

also referred to as modify writes. The SP 114a 

supports nine small reads · to nine SCSI drives 

5 concurrently. When stripe size is set to 8K, a read of 

64K of data starts all eiqht ·scsi ·drives, with eacli 

drive readinq one 8K stripe worth of data. The parallel 

10 

:-

operation is transparent to the caller client. 

The parity stripes are rotated among the nine 

drives in order to avoid drive contention durinq write 

operations. The parity stripe is used to improve 

availability of data. When one drive is down, the SP 

114a can reconstruct the missinq data from a parity 

stripe. In such case, the SP 114a is runnJ.nq in error 

15 recovery mode. When a bad. drive is repaired, the SP 

114a can be instructed to restore data on the repaired 

drive while the system is on-line. 

when the SP 114a is used to attach thirty 

independent SCSI drives, no parity stripe is created 

20 and the client addresses each drive directly. 

The SP 114a processes multiple messages 

(transactions, commands) at one time, up to 200 

messaqes per second. The·SP 1~4a does not initiate any 

messages after initial system confiquration. ~he 

25 following SP 114a operations are defined: 
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01 No Op 

02 Send Configuration Data 

OJ Receive Configuration Data 

05 Read and Write Sectors 

06 Read and Write Cache Pages 

07 IOCTL Operation 

08 Dump SP 114a Local Data Buffer 

09 Start/Stop A SCSI Drive 

OC Inquiry 

OE Read Message Log Buffer 

OF Set SP 114a Interrupt 

The above transactions are described in detail in 

the above-identified application entitled MOLTIPLE 

FACILITY OPERATING SYSTEM ARCHITECTURE. For an. 

un~erstanding of the invention, it will be useful ·to 

describe the function and operation of only two of 

these commands: read and write sectors, and read and 

write cache pages. 

Read and Write &ectora 

This command, issued usually by an FC 112, causes 

the SP ll4a to transfer data between a specified block 

of system ae111ory and a specified series. of contiguous 

sectors on the SCSI disks. As previously d~scribed in 

connection with the file'controller 112, the particular 

sectors are identified in physical terms~ In 
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particular, the particular disk sectors are identified 

by SCSI channel number .(0-9), SCSI ID on that channel 

number (0-2), starting sector address on the specified 

drive, and a count of the number of sectors to read or 

5 write. The SCSI channel number is zero if the SP 114a 

is operating under RAID 5. 

The SP 114a can execute up to 30 messages on the 

30 SCSI drives simultaneously. Unlike most of the 

commands to an SP 114, which are processed by 

10 microprocessor 510 as soon as they appear on the 

command FIFO 534, read and write sectors commands (as 

15 

well as read and write cache memory commands) are first 

sorted and queued. Hence, they are not served in the 

order of arrival. 

When a disk access command arrives, the 

microprocessor 510 determines which disk drive is 

tarqeted and inserts the message in a queue for that 

disk drive sorted by the target sector address. The 

microprocessor 510 executes commands on all.the queues 

20 simultaneously, in the order present in the queue for 

each dis.k drive. In order to minimize . disk arm 

movements, the microprocessor 510 moves back and forth 

amonq queue entries in an elevator fashion. 

If no error conditions are detected from the SCSI 

25 disk drives, the command is completed normally. When a 

data check error condition occurs and: the SP 114a is 
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configured for RAID 5, recovery actions using 

redundant data begin automatically. When a drive is 

down while the SP 114a is configured for RAID 5, 

recovery actions similar to data check recovery take 

5 place. 

10 

Read/Write Cache Pages 

This command is similar to read and write sectors, 

except that multiple VME addresses are provided for 

transferring disk data to and from system memory 116. 

Each VME address points to a cache page in system 

memory 116, the size of which is also specified in the 

command. When transferring data from a disk to system 

memory 116, data are scattered to d.ifferent · cache 

pages; when writing data to a disk, data are gathered 

15 from different cache pages in system memory 116. 

Hence, this operation is referred to as a scatter-

gather function . 

'The target sectors on the SCSI disks are specified 

in the command in physical terms, in the same manner 

20 that they are specified for the read and write sectors 

command. Termination of· the command with or without 

error conditions is the same as for the read and write 

sectors command. 

The dual-port RAM 584 in the DMA controller 580 

25 maintains a separate set of commands for each channel 
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controlled by the bit slice enqine 582. As each 

channel completes its previous operation, the 

microprocessor 510 writes a new DNA operation into the 

dual-port RAM 584 for that channel in order to satisfy 

5 the next operation on a disk elevator queue. 

The commands written to the OMA controller · 580 

include an operation code and a code indicatinq 

whether the operation is to be.performed in non-block 

mode, in standard VME block mode,· or in enhanced block 

10 mode. The operation codes supported by DMA controller 

580 are as follows: 

15 

20 

25 

OP CODE 

0 

1 

2 

OPERATION 

NO-OP 

ZEROES -> BUFFER 

ZEROES -> FIFO 

ZEROES -> VME~us 
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VMEbus -> BUFFER Move data from the VMB 
bus 120 to the local data 
buffer 564. This 
operation is used during 
a write, to· move target 
data intended for a down 
drive into the buffer for 
participa.tion in 
redundancy generation. 
Used only for RAID 5 
application. 

VMEbus -> FIFO New data to be written 
from VME bus onto a 
drive. Since RAID 5 
requires redundancy .data 
to be generated from data 
that is buffered in local 
data buffer 564 1 this 
operation·. ·will be used 
only if the SP 114a is 
not configured for RAID 
5. 

VMRbus -> BUFFER & FIFO 

BUFFER - > VMEbus 

BUFFER -> FIFO 

FIFO -> VMEbus 

Target data is moved from 
VME bus 120 to a SCSI 
device and is also 
captured in the local 
data buffer 564 for 
participation i·n 
redundancy generation. 
Used only if SP 114a is 
configured for RAID ·S 
operation.· 

This operation is not 
used. 

Participating data is 
transferred to create 
redundant data or 
recovered data on a disk 
drive. Used only iii 
RAID 5 applications. 

This operation is used to 
move tarqet data directly 
from a disk drive onto 
the VME bus 120. 
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-> BUFFER U· s e d t o m o v e 
participating data for 
recovery .and modify 

·operations. Used· only in 
RAID 5 applications. · 

-> VMEbus & BUFFER 
This operation is used to 
save target data for 
participation in data 
recovery. Ose4 only in 
RAID 5 applications. 

Fig. 6 provides a simplified block diagram of the 

preferred archi teoture of one of the system ·memory 

15 cards 116a. Each of the other system memory cards are 

the same. Each memory card 116 operates as a slave on 

20 

the enhanced VME bus 120 and therefore requLres no on-

board CPU. Rather, a timing control block .610 is 

sufficient to provide the necessary slave control 

operations. In particular, the timing control block 

610, in response to control signals from the control 

port;l.pn of the enhanced VME bus 120, enables a 32-bit 

wide buffer 612 for an appropriate direction transfer 

of 32-bit data between the enhanced VME bus 120 and a. 

25 multiplexer unit 614. The multiplexer 614 provides a 

multiplexing and demultiplexing function, depending on 

data transfer direction, for a six megabit by seventy-

two bit word memory array 620. An error correction 

code (ECC) generation and testing unit 622 is also 

30 connected to the multiplexer 614' .to generate or verify, 
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aqain dependinq on transfer direction, eiqht bits of 

ECC data. The status of ECC verification is provided 

back to the timinq control block 610. 

ENIIANCEQ VttE BUS PROTQCOL 

VHE bus 120 is physically the same as an ordinary 

VHE bus, but each of the NCs and SPa include additional 

circuitry and firmware for transmitting data using an 

enhanced VHE block transfer protocol. The \nhariced 

protocol is described in detail in the above-identified 

10 application entitled ENHANCED VMEBOS PROTOCOL UTILIZING 

PSEUDOSYNCHRONOUS lmNDSHAKING AND. BLOCK MODE DATA 

TRANSFER, and summarized in the Appendix B hereto. 
Typ~aally transfers of LNFS file data between NCa and 

sys.tem · memory, or between SPa and system memory, and 

15 transfers of packets beinq routed from one tiC to 

another through system memory, are the only types of 

transfers that use the enhanced protocol in server 100. 

All ~ther data transfers on VME bus 120 use either 

conventional VME block tra~sfer protocols or ordinary 

20 non-block transfer protocols . 

. MESSAGE PASSINQ 

As is evident frolft the above description, the 

different processors in the server 100 communicate with 

1 each other via certain types of messages. In software, 
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these messages are all handled by the messaging kernel, 

described in detail in the MULTIPLE FACILITY OPERATING 

SYSTEM ARCHITECTURE application cited above. In 

hardware, they are implemented as follows. 

Bach of the NCs 110, each of the PCs 112, and each . 
of the SPs 114 includes a command or communication FIFO 

such as 290 on NC 110a. The host 118 also includes a 

command FIFO, but since the host is an unmodified 

purchased processor board, the FIFO is. emulated in 

software. The write port of the command FIFO in each 

of the processors is directly addressable from any of 

the other processors over VME bus 120. · 

Si~ilarly, each of the processors except SPs 114 

also includes shared memory such as CPU memory 214 on 

NC 110a. This shared memory is ·also directly 

addressable. by any of the other processors in the 

server 100. 

If one processor, for example network controller 

110a;- is to send a message or command to a secon~ 

20 processor, for example file controller 112a, then it 

25 

does so as follows. First, it forms the message in its 

own shared memory (e.g., in CPU memory 214 on NC 110a). 

Second, the microprocessor in the sending processor 

directly writes a message descriptor into the command 

FIFO in the receiving processor. For a command being 

sent from network controller 110a to file controller 
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112a, the microprocessor 210 would perform the write 

via buffer 284 on NC 110a, VME bus 120, and buffer 384 

on file controller 112a. 

The command descriptor is a sinqle 32":"bit word· 

5 containinq in i~s hiqh order 30 bits a VMB address 

indicatinq the start of a ~ad-aliqned messaqe in the 

sender's shared memory. The low order two bits 

indicate the messaqe type as follows: 

~ pescription 

10 0 Pointer to a new messaqe being sent 

1 Pointer to a reply messaqe 

2 Pointer to messaqe to be forwarded 

3 Pointer to messaqe to be freed; 
also messaqe acknowledg-ment 

15 All messaqes are 128-bytes lonq. 

When the receiving- processor reaches the command 

descriptor on its command FIFO, it directly accesses 

the sender's shared memory· and copies it into the 

receiver's _own local memory. For a command issued from 

20 network controller 110a to file .controller 112a, this 

would be an ordinary VME block or non-block mode. 

transfer from NC CPU memory 214, via buffer 284, VME 

bus 120 and buffer 384, into FC CPO memory 314. The FC 

microprocessor 310 directly accesses NC CPO memory 214 

25 for this purpose over the VME bus 120. 

When the receiving processor has r~ceived the 

command and has completed its work, it sends a reply 
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message ·back to the sending processor. The reply 

message may be no more than the original command 

message unaltered, or it may be a modified version of 

that message or a· completely new message·. If the reply 

5 message is not identical to the original command 

message, then the receiving processor·directly accesses· 

the original sender's shared memory to modify the 

original command message or overw;-ite it completely. 

For replies. from the PC 112a to the NC 110a, this 

10 involves an ordinarY VME block or non-block mode 

transfer from the FC 112a, via buffer 384, VME bus 120, 

15 

buffer 284 and into NC CPU memory 214. .Again, the FC 

microprocessor 310 directly accesses NC CPU memory 214 

for this purpose over the VME bus 120. · 

Whether or not the original command message has 

. been changed, the receiving processor· then writes a 

reply message descriptor directly into the · original 

sender' s command F:IFO. The reply message descriptor 

contains· the same VME address as the original command 

20 message descriptor, and the low. order two bits of the 

word. are modified to indicate that this is a reply 

message. Por replies from the PC 112a to th.e NC 110a, 

the message descriptor write is accomp·lished by 

microprocessor 310 directly accessing command FIFO 290 

25 via buffer 384, ·VME bus 120 and bu~fer 280 on the.NC. 

Once this is done, the receiving processor can free the 
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buffer in its local memory containinq the copy of the 

command messaqe. 

When the oriqinal sendinq processor reaches the 

reply messaqe descriptor on its command FIFO, it wakes 

5 up the process that oriqinally sent the message and 

10 

permits it to continue. After examininq. the reply· 

messaqe, the oriqinal sendinq processor can free the 

original command messaqe buffer in its own local shared 

memory. 

As mentioned above, network controller !"lOa uses 

the buffer 284 data path in order to write messaqe 

descriptors onto the VME bus 120, and uses VME/FIFO DMA 

controller 272 toqether with parity FIFO 270 in order 

to copy messaqes from the VME bus 120 into CPU memory 

15 214. Other processors read from CPU memory 214 usinq 

the buffer 284 data path. 

File controller 112a writes messaqe descriptors 

onto the VME bus 120 usinq the buffer 384 data path, 

and copies messaqes from other processors' shared 

20 memory via the same data path. Both take pllloce under 

the control of microprocessor 310. Qther processors 

copy messages from CPU memory 314 also via the buffer 

384 data path. 

Storaqe processor 114a writes message descriptors 

25 onto the VME bus using high-speed register 590 in the 

manner described above, and copies messages from other 

Attorney Docket No.:AUSP7209 
WPl/WSW/AUSP/7209.001 8/24/89-7 

CQ-1002 / Page 577 of 959



0 

. • 

~. 

-85-

processors using DMA controller 580 and FIFO 554. The 

SP 114a has no shared memory 1 however, so it uses a 

buffer in system memory 116 to emulate that function. 

That is 1 before it writes a message descriptor into 

5 another processor's command FIFO, the SP 114a first 

copies the message into its own pre"viously allocated· 

buffer in system memory 116 using DMA controller 580 
;. 

and FIFO 554. The VME address included in the message 

descriptor then reflects the VME address of the message 

10 in system memory 116. 

In the host 118, the command FIFO and shared 

. memory are both emulated in. software. 

The invention has been described with respect to 

.particular embodiments thereof, and it will ·be 

is understood. that numerous modifications and variations 

are possible within the scope of the invention • 
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APPENDIX A 

YME/FIFO PMA Controller 

In storaqe processor 114a, DMA controller 580 

manaqes the data path under the direction of the 

s microprocessor 510. The DMA controller . 580 is a . 
microcoded 16-bit bit-slice implementation executinq 

pipe lined instructions at a rate of one each 62. Sns. 
=· 

It is responsible for scanninq the channel status 562 

and servicinq request with parameters stored .iri the 

10 dual-ported ram 584 by the microprocessor 510. Endinq 

status is returned in the ram 584 and · interrupts are 

qenerated for the microprocessor 510. 

Control Store. The control store contains the 

microcoded instructions which control the DMA 

15 controller 580. The control store consists of 6 lK x 8 

20 

proms confiqured to yield a lK x 48 .bit microword. 

Locations within the control store are addressed by the 

sequencer and data is presented at the input of the 

pipeiine reqisters • 

. Sequencer. The sequencer controls proqram flow by 

qeneratinq control store addresses based upon pipeline 

data and various status bits. The control store 

address consists of 10 qits .. Bits 8:0 of the control 

store address derive from a multiplexer havinq as its 

25 inputs either an ALO output or the output of an 

incrementer. The incrementer can be preloaded with 
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pipeline reqister bits 8:0, or it can be incremented as 

a result of a test cqndition. The lK address ranqe is 

divided into two ~aqes by a latched flaq such that the 

microproqram can execute from either paqe. Branches, 

S however remain within the selected paqe. Conditional 

sequencinq is performed by havinq the test condition 

increment the pipeline provided address. A false 
:· 

condition allows execution from the pipeline address 

while a true condition causes execution from the 

10 address + 1. The alu output is selected as an address 

source in order to directly vector to a routiJle or. in 

order to return to a callinq routine. Note that . when 

callinq a subroutine the callinq ro"'tine.. m~st reside 

within the same paqe as the subroutine or the wronq 

15 paqe will be·selected on the return. 

AL.U. The alu comprises a sinqle IDT49C402A 

inteqrated circuit. It is 16 bits in width and most 

closely resembles four 2901s with 64 reqisters. The alu 

is used primarily for incrementinq, decrementinq, 

20 addition and bit manipulation. All necessary control 

25. 

siqnals oriqinate in the control store. The IDT HIGH 

PERFORMANCE CMOS 1988 DATA BOOK, incorporated· by 

reference herein, contains additional information about 

the alu. 

Microword. The 48 bit microword comprises 

several fields which ·control various functions of the 
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DMA controller 580 .. The format of the microword is 

defined below along with mnemonics and·a description of 

each function. 

AI<8:0> 47:39 (Alu Instruction bits 8:0) The AI bits 
5 provide the instruction for the 49C402A 

alu. Refer to the lOT data book. for a 
complete definitioa of the alu. 
instructions. Note that the 19 signal 
input of the 49C402A is always low. 

10 CIN 38 (Carry INput) This bit forces the carry 
input to the alu. 

RA<5:0> 37:32 (Register A address bits 5:0) These bits 
select one of 64 registers as the •A• 

15 operand for the alu. These bits also 
provide literal bits 15:10 for the alu 
bus. 

RB<5:0> 31:26 (Register B address bits 5:0) These bits 
select one of 64 registers as the •a• 

20 operand for the alu. · These bits also 
provide literal bits 9:4· for the alu 

25 

LFD 25 

bus. · 

(Latched Flag Data) When set this bit 
causes the selected latched f);aq to be 
set. When reset · this bit causes the 
selected latched flag to be cleared. 
This bits also functions as literal bit 
3 for the alu"bus. 

LFS<2:0> 24:22 (Latched Flag Select bits 2:0) The 
30 meaning of these bits is dependent upon 

the selected source for the alu bus. In 
the event ·that the literal field is 
selected as the bus source then 
LFS<2:0> function as literal bits <2:0> 

35 otherwise the bits are used to select 
one of the latched flaqs. 

Attorney Docket No.:AUSP7209 
WP1/WSW/AUSP/7209.001 8/24/89-7 

CQ-1002 / Page 581 of 959



() 

( 

5 

10 

15 

20 

25 

l 

-89-

LFS<2·0> SELECTEQ FLAG 

0 

1 

2 

3 

This value selects a null 
flag. 

When set this bit enables the 
buffer clock. When reset this 
bit disables the buffer 
ciock. 

When this bit is cleared VME 
bus transfers, buffer 
operations and RAS are all 
disabled. 

NOT USED 

4 When set this bit enables VME 
bus transfers. 

5 

6 

When set this bit enables 
buffer operations. 

When set this bit asserts the 
row address strobe to the dram 
buffer. 

7 When set this bit selects page 
0 of the control store. 

30 SRC<l,O> 20,21 (alu bus SouRCe select bits 1,0) These 

35 

bits select the data source to be 
enabled onto the alu bus. 

SRC<l.O> Selected Sourge 

0 
1 
2 
3 

alu 
dual ported ram 
literal 
reserved-not defined 

40 PF<2:0> 19:17 (Pulsed Flag select bits 2:0) These bits 
select a flag/signal to be pulsed. 
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PP<2•0> 

0 

1 

2 

3 

4 

null 

SGL CLK 
generates a sinqle transition 
of buffer clock. 

SET VB 
forces vme and buffer enabl'l · 
to be set. 

CL PER.R 
clears l:luffer par.ity error 
status. 

SET DN 
set- channel done status for 
the currently selected 
channel. 

5 INC ADR 

6:7 

increment dual ported ram 
address. 

RESERVED - NOT DEFINED 

(DESTination select.bits 3:0) These 
bits select one·· of 10 destinations 
to be loaded from the alu bus. 

DEST<3·0> Destination 

0 null 

1 

2 

WR_RAM 
causes the data on the alu bus 
to be written to the dual 
ported ram. 
0<15:0> ~> ram<lS:O> 

WR BADD 
loads the data from the alu 
bus into the dram address 
counters. 
0<14:7> -> J:llUX addr<8:0> 
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WR VADL 
loads the data from the alu 
bus into the least significant 
2 bytes of the VME address 
register. 
D<15:2> -> VME addr<15:2) 
D1 -> ENB ENH 
DO -> BNB:BLK 

WR VADH 
loads the most significant 2 
bytes of the VME address 
register. 
0<15:0> -> VMB .addr<31:16> 

5 ·WR RADD 
loads the dual ported ram 
address counters. 
0<10:0> -> ram addr <10:0> 

6 WR. WCHT 
loads the word counters. 
015 -> count enable* 
D<l4:8> -> count <6:0> 

7 WR. co 
loads the co-channel select 
register. 
0<7:4> -> C0<3:0> 

8 WR. NXT 
loads the next-channel select 
register. 
D<3:0>--> NBXT<l:O> 

9 WR. CUR 

10:14 

15 

loads the current-channel 
select reqister. 
D<l:O> -> CURR <3:0> 

RESERVED - HOT DEFINED 

JUMP 
causes the control store 
sequencer to select the alu 
data bus. 
D<S:O> -> cs_A<S:O> 
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'l'EST<3:0> 12:9 (TEST condition select bits 3:0) Select 
one of 16 inputs to the test 
multiplexor to be used as the . carry 
input to the incrementer. 

DS~<3;Q~ ~2n~i:ti2n 

0 FALSE -always false 

1 TRUE -always true 

2 ALU_COUT -carry output of alu 

3 ALU_EQ -equals output of 
alu 

4 ALU_OVR. -alu overflow 

5 ALU_NEG -alu neqative 

6 XPR_DONE -transfer complete 

7 PAR_ER.R. -buffer parity error 

8 TIMOUT -bus operation 
timeout 

9 A.NY.:_ERR ;..any error status 

14:10 RESERVED -NOT DEFINED 

15 CH_RDY ·-next channel ready 

NEX'r_A<8:0> 8:0 (NEXT Address bits 8:0) Selects an 
instructions from the current paqe of 
the control store for execution. 

Dual Pgrted Ram. The dual ported ram is the 

35 medium by which command, parameters and status are 

40 

communicated between the DMA controller 580 and the 

microprocessor 510. The ram is orqanized as. lK x 32 at 

the master port and as 2K x 16 at the DMA port. The ram 

may be both written and read at either port. 

The ram is addre~sed by the DMA controller 580 by 

loading an 11 bit address into the address counters. 
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Data is then read into bidirectional reqiaters and the 

address counter is incremented to allow read of the 

next location. 

Writing the ram is accomplished by loading data 

5 from the processor into the registers after loading the 

10 

ram address. Successive writes may be perfol:llled on 

every other processor cycle. 
:. 

The ram contains current block pointers, ending 

status, high speed bus address and parameter blocks. 

The following is the format of the ram; 
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31 0 

ICURR POINTER 0 I STATUS 0 

INITIAL POINTER 0 
-------------------------------

. -------------------------------ICURR POINTER B I STATUS B 

INITIAL POINTER B 

not used not used 

not used not used 

I CORR POINT~R D I STATUS D 

INITIAL POINTER D 

not used STATUS E 

IHIGH SPEED BUS ADDRESS 31:210101 

PARAMETER B'LOClt 0 

PARAMETER BLOCK n 

The Initial Pointer is a 32 bit value which points 

the first coiiiDland block of a chain. The current pointer 

is a sixteen bit value used by the DNA c_ontroller 580 

. to point to the curre.nt command block. The current 

command block pointer shou~d be initialized· to OxOOOO 

by the microprocessor 510 before enablinq the channel. 

40 Upon detectinq a val~e of OxOOOO in the current block 

pointer the DMA controller 580 will copy the lower 16 

bits ·from the initial pointer to the current pointer. 

Once the DMA controller 580 has completed the specified 
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operations for the parameter block the current pointer 

will be updated to point to the next block. In the 

event that no further parameter blocks are available 

the pointer will be set to OxOOOO. 

The status byte indicates the end.ing status for 

the last channel operation performed. The following 

status bytes are defined: 
:· 

STATUS MEMING 

0 NO ERRORS 

1 ILLEGAL OP CODE 

2 'BUS OPERATION TIMEOUT 

3 BUS OPERATION ERROR 

4 DA'l'A PATH PARITY ERROR. 

The format of the parameter block is: 

OFFSET 31 

0 

4 NOT USED 

FORWARD LINK 

. I WOaD COUNT . 

8 VME ADDR.BSS 31: 2, EHH I BLK 

c TERM 0 OP 0 l. BUF ADDR 0 

C+(4Xn) I TERM n OP n BUF ADDR n 

0 

FORWARD LINK · - 'l'he forward link points to the 

first word of the next parameter block for execution. 

35 It allows several parameter blocks to be initialized 
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and chained to create a sequence of operations for 

execution. The forward pointer has the following 

format: 

A31 :A2 ,0 ,0 

5 -The format dictates that the parameter block must start 

10 

15 

on a quad byte boundary. A pointer of OxOOOOOOOO is a 

special case which indicates no forward link exists. 
:-

WORD COUNT - The -word count specifies the number 

of quad byte words that are to be transferred to or 

from each buffer address or to/from the VME address. A 

word count of 64K words may be specified by 

initializing the word count with the value of 0. The 

· word count has the following format: 

IDlSJD14JD13fD12JDllJD10fD9ID81D71D61DSID41D31D21DliDOJ 

The word count is updated by the DMA controller 

580 at the completion of a transfer to/from the last 

specified buffer address. ':fOrd count is not updated 

after transferring to/from each buffer address and is 

therefore not an accurate indicator of the total data 

20 moved to/from· the buffer. Word count represents the 

amount of data transferred to the VMB bus or one of the 

FIFOs 544 or 554. 

VME ADDRESS The VME address specifies the 

starting address for data transfers. Thirty bits allows 

25 the address to start at any quad byte boundary. 
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ENH - This bit when set selects the enhanced 

block tral)sfer protocol described in the above-cited 

ENHANCED VMEBUS PROTOCOL UTILIZING PSEUDOSYNCHRONOUS 

HANDSHAKING AND BLOCK MODE DATA TRANSFER application; 

5 to be used durinq the VME bus transfer. Enhanced 

protocol will be disabled automatically when 

performinq any transfer to or from 24 bit· or 16 bit 

address space; when the startinq address is not 8 byte 

10 

15 

aliqned or when the word count is not even. 

BLK - This bit when set selects .the conventional 

VME blo~k mode protocol to be used'durinq the VME bus 

transfer. Block mode will be disabled automatically 

when performinq any transfer to or .from·16 bit address 

space. 

BUF ADDR T.he buffer address specifies the 

startinq buffer address for the adjacent operation. 

Only 16 bits are available 'for a 1M byte buffer and as 

a result the startinq address always falls.on a 16 byte 

boundary. The proqrammer must ensure that the startinq 

20 address · is on a modulo 128 byte boundary. The buffe~ 

address is updated by the DMA controller 580 after 

completion of each data burst. 

IA19IA18IA17IA16IA1SIA14IA13IA12IAlliAlOIA9IA8IA7IA6IASIA4l 

TERM - The last buffer address and operation 

25 within a parameter block is i,dentified. by the terminal 

bit. The DMA controller 580 continues to fetch buffer 
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addresses and operations to perform until this bit is 

encountered. Once the last operation within the 

parameter block is executed the word counter is updated 

and if not equal to zero the series of operations is 

5 repeated. Once the word counter reaches zero the 

10 

forward link pointer is used to access the next 

parameter block. 

JOJOJOIOIOIOIOIOITI 

OP - Operations are specified by the op code. The 

op code byte has the followinq format: 

JOIOIOJOIOP3lOP2lOPliOPOI 

The op codes are listed below (•FIFO• refers to any of 

the FIFOs 544 or 554): 
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OP cops OPERATION 

0 NO-OP 

1 ZEROES -> BUFFER 

2 ZEROES -> FIFO 

3 ZEROES -> V'MEbus 

4 VMEbus -> BUFFER 

5 VMEbus -> FIFO 

6 VMEbus -> BUFFER & 

7 BUFFER -> VMEbus 

8 BUFFER -> FIFO 

9 FIFO -> VMEbus 

A FIFO -> BUFFER 

B FIFO -> VMEbus & 

c RESERVED 

D RESERVED 

E RESERVED 

F RESERVED. 
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APPENDIX ·a 

12) Enbanced YME Block Transfer Protocol 

.·.: .. ; 

The enhanced VME block· transfer protocol is a 

VMEbus compatible pseudo-synchronous fast transfer 

5 handshake protocol for use on a VME backplane bus 

having a master functional module and a slave 

functional module logically interconnected by a data 

transfer bus. The data transfer bus includes a data 

strobe signal line and a data transfer aclcnowledge 

10 signal line. To accomplish the handshake, the master 

transmits a data strobe s~gnal of a qiven duration on 

the data strobe line. The master then awaits the 

reception of a data transfer acknowledge signal from 

the slave module on the . data transfer acknowledge 

15 signal line. The slave then responds by transmitt·ing 

data transfer acknowledge signal of a given duration on 

. the data transfer acknowledge signal line. 

Consistent with the pseudo-synchronous nature of 

the nandshake protocol, the data to be transferred is 

.20 referenced to only one signal depending . upon whether 

the transfer operation is a READ or WRITE operation. 

In transferring data from the master functional unit. to 

the slave, the master broadcasts the data to be 

transfer~ed. The master asserts a data strobe signal 

25 and the slave, in response to the data strobe signal, 

captures the data broadcast by the master. Similarly, 
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in transferrinq data from the slave to the master, the 

slave broadc·asts the data to be transferred to the 

master unit. The slave then asserts a data transfer 

acknowledqe siqnal and the master, in response to the 

5 data transfer acknowledqe siqnal, captures the data 

10 

15 

broadcast by the slave. 

The fast transfer protocol, while not essential to 

the present invention, facilitates the rapid transfer 

of larqe amounts of data across a VME backplane bus by 

substantially increasinq the data transfer rate. These 

data rates are achieved by usinq a hand.shake wherein 

the data strobe and data transfer acknowLedqe siqnals 

are functionally decoupled and by specifyinq hiqh 

current drivers for all data and control lines. 

The enhanced pseudo-synchronous method of data 

transfer (hereinafter referred to as •fast transfer 

mode•) is implemented so as· to comply and be compatible 

with the IEEE VME backplane bus standard. The 

protocol utilizes user-defined address modifiers, 

20 defined in the VMEbus standard, to indicate use of the 

fast transfer mode. Conventional VMBbus functional 

units, capable only of implementinq standard VMEbus 

protocols, will iqnore transfers made usinq the fast 

transfer mode and, as a result, are fully compatible 

25 with functional units capable of implementinq the fast 

transfer mode. 
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The fast transfer mode reduces the number of bus 

propagations required to accomplish a handshake from 

four propagations, as required under conventional 

VMEbus protocols, to only two bus propagations. 

5 Likewise, the number of bus propagations required to 

effect 
. 

data a BLOCK READ or BLOCK WRITE transfer is 

reduced. Consequently, by reducing the propagations 
;. 

across the ~bus to accomplish handshakinq and .data 

transfer functions, the transfer rate is materially 

10 increased. 

15 

. · 

The enhanced protocol is described in de.tail in 

the above-cited ENHANCED vMEBUS PROTOCOL application, 

and will only be summarized here. Familiarity with the 

conventional VME bus standards is assumed. 

In the fast transfer mode handshake protocol, only 

two bus propaqations are used to accomplish a 

handshake, rather than four as required by the 

conventional protocol . At the initiation of a data 

trans'fer cycle, the master will assert and deassert 

20 DSO* in the form. of a pulse of a given duration. The 

deassertion of DSO* is accomplished without regard as 

to whether a response has been received from the slave. 

The master then waits for an acknowledgement from the 

slave. Subsequent pulsing of DSO* cannot occur until a 

25 responsive DTACK* signal is received from the slave. 

Upon receivinq the slave's assertion of DTACK*, the 
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master can then immediately reassert data strobe, if so 

desired. The fast transfer mode protocol does not 

require the master to wait for the deassertion of 

OTACK* by the slave as a condition precedent to 

subsequent assertions of OSO*. In the fast transfer 

mode, only the leadinq edge (i.e., the assertion) of a 

siqnal is significant. Thus, the deassertion of either 
=· 
OSO* or DTACK* is completely irrelevant for completion 

of a handshake. The fast transfer protocol does not 

employ the DS1* line for data strobe purposes at all. 

The fast transfer mode protocol may be 

characterized as pseudo-synchronous as it includes both 

synchro~ous and asynchronous aspects. The fast 

transfer mode protocol is synchronous in char~cter due 

15 to the fact that DSO* is asserted and deasserted 

.• 

20 

without reqard to a response from the slave. The 

asynchronous aspect of the fast transfer mode protocol 

is attributable to the fact that the master may not 

subse~ently assert DSO* until a response to the prior 

strobe is received from the slave. .Conseq;u.ently, 

because the protocol includes both synchronous and 

asynchronous components, it is most accurately 

classified as •pseudo-synchronous.• 

The transfer of data durinq a BLOCK WRITE cycle in 

25 the fast transfer protocol is referenced only to DSO*. 

The master first broadcasts valid data to the slave, 
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and then asserts DSO to the slave. The slave is qiven 

a predetermined period of time after the assertion of 

DSO* in which to capture the data. Hence, slave 

modules must be prepared to capture data at any time, 

5 as DTACK* is not referenced durinq the transfer cycle. 

10 

15 

20 

. . ~ 

. Similarly, the transfer of data durinq a BLOCK 

READ cycle in the fast transfer protocol is referenced 
:· 

only to DT~CK*. The master first asserts DSO*. The 

slave then broadcasts data to the master and then 

asserts DTACK*. The master is qiven a predetermined 

period of time after the assertion of DTACX in which 

to capture the data. Hence, master modules must he 

prepared to capture data at any time as DSO is not 

referenced durinq the transfer cycle. 

Fiq. 7, parts A throuqh ·c; is a flowchart 

illustratinq the operations involved in accomplishinq 

the fast transfer protocol BLOCK WlU'l'E cycle. To 

initiate a BLOCK WRITE cycle, the master broadcasts 

the memory address of the data to be ·transferred and 

the address · modifier across the D'l'B bus. The master 

also drives interrupt acknowledqe siqnal (IACX*) hiqh 

and the LWORD* siqnal low 701. A special address 

modifier, fQr example •1F," broadcast by the master 

indicates to the slave. module that the fast transfer 

25 protocol will he used to accomplish the BLOCK WRITE. 

The starting memory address of the data to be 
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transferred should reside on a 64-bit boundary and the 

size of block of data to be transferred should be a 

multiple of 64 bits. In order to remain in compliance 

with the VMEbus standard, the block must not cross a 

5 256 byte boundary without performing a new address 

10 

cycle. 

The slave modules connected to the DTB receive the 
;. 

address and the address modifier broadcast by the 

master across the bus and receive LWORD* low and IACK* 

high 703. Shortly after broadcasting the address and 

address modifier 701, the master drives the AS* siqnal 

low 705. The slave modules receive the AS* low signal 

707. Each slave individually determines whether it 

will participate in the data transfer by determining 

15 whether the broadcasted address is valid for the slave 

in question 709. If the address is not valid, the data 

transfer does not involve that particular slave and it 

. · ignores the remainder of the data transfer cycle . 

The master drives WRITE* low to indicate that the 

20 transfer cycle about to occur is a WRITE operation 711~ 

The slave receives the WRITE* low signal 713 and, 

knowing that the data transfer operation is a WRITE 

operation, awaits receipt of a high to low transition 

on the DSO * signal line 715. The master will wait 

25 until both DTACK* and BERR* are hiqh 718, which 
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indicates that the previous slave is no longer driving 

the DTB. 

The master proceeds to place the first segment of 

the data to be transferred on data lines COO through 

0311 719 • After placing data on DOO through 031, the 

master drives DSO* low 721 and, after ·a predetermined 

interval~ drives DSO* high 723. 

In response to the transition of OSO* from high to 

low, respectively 721 and 723, the slave latches the 

data being transmitted by the master over data lines 

000 through 031, 725. The master places the next 

segment of the data to be transferred on data lines DOO 

tb..rO'ugli ___ D31, 727, and awaits receipt of a DTACK* signal 

in the form of ~ high to low transition signal, 729 in 

Fig. 7B. 

Referring to Fig. 78, the slave then drives OTACK* 

low, 731, and, after a predetermined period of time, 

drives DTACK high, 733. The data latched by the slave, 

725, ~s written to a device, which has been selected to. 

store the data 735. 

.device address 735. 

The slave also increments the 

The slave then waits for another 

transition of DSO* from high to low 737. 

To commence the transfer of the next segment of 

the block of data to be transferred, the master drives 

25 DSO* low 739 and, after a predetermined period of 

time, drives DSO* high 741. 
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transition of DSO* from hiqh to low, respectively 739 

and 741, the slave latches the data beinq broadcast by 

the master over data lines DOO through 031, 743. The 

master places the next segment of the data to · be 

5 transferred on data lines 000 through 031, 745, and 

10 

. 
awaits receipt of a DTACK* siqnal in the form of a high 

to low transition~ 747. 
:. 

'l'he slave then drives DTACB:* low, 749, and, after 

a predetermined period of time, drives DTACK* hiqh, 

751. · 'l'he·data latched by the slave, 743, is written to 

the device selected to store the data and the device 

address is incremented 753. 'l'he slave waits for 

another transition of DSO* from hiqh to low 737. 

'l'he transfer of data will·continue in the above-

15 described manner until ali of the data has been 

transferred.from the master to the slave. After all of 

the data has been transferred, the master will release 

the address lines, address modifier lines, data lines, 

IACK"'. line, LWORD* line and DSO* line, 755. "'l'he 

20 master will then wait for receipt of a DTACK* hiqh-to 

low transition 757. The slave will drive DTACK* low, 

759 and, after a predetermined period of t.ime, drive 

DTACK* high 761. In response to the receipt of the 

DTACB:* hiqh to low transition, the master will drive 

25 AS* hiqh 763 and then release the AS* line 765. 

·=·. 
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Fig. 8, parts A through C, is a flowchart 

illustrating the operations involved in accomplishing 

the fast transfer protocol BLOCK READ cycle. To 

initiate a BLOCK READ cycle, the master broadcasts the 

5 memory address of the data to be transferred and the 

address modifier across the DTB bus 801. The uster 

drives the LWORD* signal low and the lACK* signal high 
=· 
801. As noted previously, a special address modifier . 

indicates to the slave module that the fast transfer 

10 protocol will be used to accomplish the BLOCK READ. 

The slave modules connected to the DTB receive the 

address and the address modifier broadcast by the 

master across the bus and receive LWORO• low and IACK• 

high 803. Shortly after broadcasting the address and 

15 address modifier 801, the master drives the AS• siqnal 

low 80.5. The slave modules re(!e.ive the AS• low siqnal 

807. Each slave individuall.y determines whether it 

.· will participate in the data transfer by determining 

wheth~r the broadcasted address is valid for the slave 

20 in question 809. If the address is not valid, the data 

transfer does not involve that particul.ar sl.ave and it 

ignores the remainder of the data transfer cycle. 

The master drives WRiTE* high to indicate that the 

transfer cycle about to occur is a READ operation 811. 

25 The slave receives the WRITE* high signal 813 and, 

knowing that the data transfer operation is a READ 
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operation, places the first segment of the data to be 

transferred on data lines DOO through 031 819. The 

master will wait until both OTACK* and BERR* are high 

818, which indicates that the previous slave is no 

S longer driving the OTB. 

The master then drives OSO* low 821 and, after a 

predetermined interval, drives OSO* high 823. The 

master then awaits a high to low transition on tbe 

DTACK* signal line 824. As shown in Fig. 88, th8 slave 

10 then drives the OTACK* signal low 825 and, after a 

predetermined period of time, drives the OTACK* sign'l 

high 827. 

In response to the transition of DTACK* from high 

to low, respectively 825 and 827, the master iatcbes 

15 the data being transmitted by the slave over data lines 

000 tltZ::ough 031, 831. The data latched by the ~taster, 

831, is written to a device, which has been selected to 

.· store the data the device address is incremented 833. · 

The slave places the next segment of ~he data to 

20 be transferred on data line~ 000 through 031, 829, and 

then waits for another transition of DSO* from· high to 

low 835. 

To commence the transfer of tbe next;. seg•ent of 

the block of data to be transferred, the master drives 

25 DSO* low 839 and, after a predetermined period of 
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time, drives DSO* hiqh 841. The master then waits for 

the DTACK* line to transition from hiqh to low, 843. 

The slave drives DTACK* low, 845, and, after a 

predetermined period of time, drives OTACK* hiqh, 847. 

5 In response to the transition of OTACK* from hiqh to 

10 

low, respectively 839 and 841, the master latches the 

data beinq transmitted by the slave over data lines DOO 

throuqh 031, 845. The data latched by the master, 845, 

is written to the device selected to store the data, 

851 in Fiq. 8C, and the device· address is incremented. 

The slave places the next seqment of the data to be 

transferred on data lines DOO throuqh 031, 849. 

The transfer of data will continue in the above-

described manner until all · of the data to be 

15 transferred from the slave to the master has been 

written into the device selected to store the data. 

After all of the data to be transferred has been 

written into the storaqe device, the master will 

release the address lines, add~ess modifier lines, data 

20 lines, the ·lACK* line, the LWORD line and DSO* line 

852. The master will then wait. for receipt of a DTACK* 

hiqh to low transition 853. The slave will drive 

DTACK'* low 855 and, after a predetermined period of 

time, drive OTACK* hiqh 857. In response to the 

25 receipt of the OTACK* hiqh· to low transition, the 
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master will drive AS* high 859 and release the AS* line 

861. 

To implement the fast transfer protocol, a 

conventional 64 mA tri-state driver is substituted for 

5 the 48 mA open collector driver conventionally used in . 
VME slave modules to drive DTACK*. Similarly, the 

conventional VMEbus data drivers are replaced with 64 

mA tri-state drivers in SO-type packages. The latter 

modification reduces the ground lead inductance of the 

10 actual driver package itself and, thus, reduces •ground 

bounce• effects which contribute to skew between data, 

DSO* and DTACK*. In addition, signal return inductance 

alonq the bus backplane is reduced by usinq a connector 

system having a qreater number of ground pins so as to 

15 minimize siqnal return and mate~-pair pin inductance. 

One such connector system is the •Hiqh Density Plus• 

connector, Model No. 420-80is-ooo, manufactured by 

Teradyne Corporation. · 
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APPBNQIX C 

Parity FIFO 

The parity FIFOs 240, 260 and 270 (on the network 

controllers 110), and 544 and 554 (on storaqe 

5 processors 114) are each implemented a& an ASIC. All 

the parity FIFOs are identical, and are configured on 

power-up or durinq normal operation for the particular 

function desired. The parity FIFO is desiqned to allow 

spee·d matohinq between buses of different speed, and 

10 to perform the parity qeneration and correction for 

15 

20 

the parallel SCSI drives. 

The FIFO comprises two bidirectional data ports, 

Port A and Port B, with 36 x 64 bits of RAM buffer 

between them. Port A is 8 bits .wide and Port B is 32 

bits wide. The BAM. buffer is divided into two parts, 

each 36 x 32 bits, desiqnated RAM X and RAM Y. The two 

ports access different halves of the buffer alternatinq 

to tlie other half when available. When the chip is 

configured as a parallel parity chip (e.~. one of the 

FIPOs 544 on SP 114a), all accesses on Port B are 

.monit~red and parity is accumulated in RAM X and RAM Y 

alternately. 

The chip also has a CPU interface, which may be 8 

or 16 bits wide. In 16 bit mode the Port A pins are 

25 used as the most siqnificant data bits of the CPU 
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interface and are only actually used when readinq or 

writing to the Fifo Data Reqister inside the chip. 

A REQ, ACK handshake is used for data transfer on 

both Ports A and B. The chip may be confiqured as 

5 either a master or a slave on Port A in the sense that, 

in master mode the Port A ACK 1 RDY output siqnifies 

that the chip is ready to transfer data on Po~ A, and 
,. 
the Port A REQ input specifies that the slave is 

respondinq. In slave mode, however, the Port A REQ 

10 input specifies that the master requires a data 

transfer, and the chip responds with Port A ACK I RDY 

when data is available. ~he chip is a master on Port B 

since it raises Port B REO and waits for Port B ACK to 

indicate completion of the data transfer. 

15 SIGNAL DESCRIPTIONS 

20 

Port A 0-7, P 

Port A is the 8 bit data port. Port A P, if used, 

is ~~ odd parity bit for this port. 

A Req, A AckiRdy 

These two signals are used in the data transfer 

mode to control the handshake of data on Port A. 
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uP Data 0-7, uP Data P, uPAdd 0-2, CS 

These si9nals are used by a microprocessor to 

address the pro9rammable registers within the chip. 

The odd parity signal uP Data P is only checked when 

5 data is written to the Fifo Data or Checksum. R.e9isters 

and microprocessor parity is enabled. 

Clk 

The clock input is used to generate some of the 

chip timing. It is expected to be in the 10.;.20 Mhz 

10 range. 

Read En, Write En 

Dtiring microprocessor accesses, while CS is true, 

these signals determine the direction of the 

microprocessor accesses. Duri,nq data transfe.rs in the 

15 WD mode these signals are data strobes used in 

conjunction with Port A Ack. 

Port B 00-07, 10-17; 20-27, 30-37, OP-3P 

Port B is a 32 bit data port. There is one odd 

parity bit for each byte. Port B OP is the parity of 

20. bits 00-07, Ports lP is the parity of bits 10-17, Port 

B 2P is the parity of bits 20-27, and Port B 3P is the 

parity of bits 3.0-37. 
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B Select, B Req, B Ack, Parity Sync, B Output Enable. 

'l'hese siqnals are used in the data transfer mode 

to control the handshake of data on Port B. Port B Req 

and Port B Ack are both qated with Port B Select. 

5 The Port B Aok siqnal is used to strobe the data on the 

Port B data lines. The parity sync siqnal is used to 

indicate to a chip confiqured as the parity chip to 

indicate that the last words of data .involved in the 

parity accumulation are on Port B. The Port B data 

10 lines will only be driven by the Fifo chip if all of 

the followinq conditions are met: 

a. the data. transfer is from Port A to Port B; 

b. the Port B select siqnal is true; 

c. the Port B output enable siqnal is true; and 

15 d. the chip is not configUred as the parity chip 
or it is in parity correct mode and the 
Parity Sync siqnal is true. 

Reset 

'l'his siqnal resets all the registers within the 

20 cbip·and causes all bidirectional pins to be in a biqh 

25 

impedance state. 

DBSCRXPTION OF OPBBATION 

Normal Operation. Normally the chip acts as a 

simple FIFO chip. A FIFO is simulated by usinq two RAM 

buffers in a simple pinq-ponq mode. It is intended, 

but not mandatory, that data is burst into or out of 
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the FIFO on Port B. This is done by holding Port B Sel 

siqnal low and pulsinq the Port B Ack siqnal. When . 

transferrinq data from Port B to Port A, data is first 

written into RAM X and when this is full, the data 

5 paths will be switched such that Port B may start 

10 

writinq to RAM Y. Meanwhile the chip will beqin 

emptyinq RAM X to Port A. When RAM Y is full and RAM 

X empty the data paths will be switched again such that 

Port B may reload RAM X and Port A may empty RAM Y. 

Port A Slaye Mode. This is the default mode and 

the chip is reset to this condition. In this mode the 

chip waits for a master such as one of the SCSI adapter 

chips 542 to raise Port A Request for data transfer. 

If data is available the Fifo chip w.:!-11 respond with 

15 Port A Ack/Rdy. 

.• 

Port A WD Mod,e. The chip may be configured to 

run in the WD or Western Digital mode. In this mode 

the chip must be configured as a slave on Port A. It 

diffe·rs from the default slave mode in that the chip 

20 responds with Read Enable or Write Enable as 

25 

appropriate together with Port A Ack/Rdy. This mode is 

intended to .allow the chip to be interfaced to the 

Western Digital 33C93A SCSI chip or the NCR 53C90 SCSI 

chip. 

Port A Master Mode, When the chip is configured 

as a master, it will ·raise Port A Ack/Rdy when it is 
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ready for data transfer. This siqnal is expected to be 

tie~ to the Request input of a DMA controller which 

will respond with Port A Req when data is available. 

In order to allow the DMA controller to burst, the Port 

5 A Ack/Rdy siqnal will only be neqated after every_8 or 

16 bytes transferred. 

Port B Parallel Write Mode. In paral1el write 

mode, the chip is confiqured to be the parity chip for 

a paralle1 transfer fx:om Port B to Port A. In this 

10 mode, when Port B Select and Port B Request are 

15 

asserted 1 data is written into RAM X or RAM Y each 

time the Port B Ack siqnal is received. For the first 

block of 128 bytes data is simply copied into the 

selected RAM. The next 128 bytes driven on Port B wi11 

be exclusive-ORad with the first 128 _ bytes. This 

procedure will be repeated for a11 drives such that the 

parity is accumulated in this chip. The Parity Sync 

siqnal should be asserted to the parallel chip toqether 

with 'the last block of 128 bytes. .This enables the 

20 chip to switch access to the other RAM and start 

ac:cumulatinq a new 128 bytes of parity. 

Port B Parallel Read Mode - Check pata. This 

mode is set if all drives are beinq read and parity is 

to be checked. In this case the Parity Correct bit in 

25 the Data Transfer Confiquration Reqister is not set. 

The parity chip will first read 128 bytes on Port A as 
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in a· normal read mode and then raise Port 8 Request. 

While it has this signal asserted the chip will monitor 

the Port 8 Ack signals and exclusive-or the data on 

Port B with the data in its selected llAM. The Parity 

5 Sync should again be asserted with the last block of 

10 

128 bytes. In this mode the chip will·not drive the 

Port B data lines but will check the output of its 

exclusive-or logic for zero. If any bits are set at 

this time a parallel parity error will be flagged. 

Port B Parallel Read Mod,e - Cqrrect Data. This 

mode is set by setting the Parity Correct bit in the 

Data Transfer Confiquration Register. In this case the 

chip will ~ork exactly as in the check mode except that 

when Port B Output Enable, Port B Select and Parity 

15 Sync are true the data is driven onto the Port B data 

lines and a parallel parity check for zero is not 

performed. 

Bvte Swap. In the normal mode it is expected 

that'Port B bits 00-07 are the first byte, bits 10-17 

20 the seconQ. byte, bits 20-27 the third byte, and bits 

30-37 the last byte of each word. The order of these 

bytes may be changed by writing to the byte swap bits 

in the configuration register such that the byte 

address bits are inverted. The way the bytes are 

25 written and read also depend on whether the CPU 

interface is configured as 16 or 8 bits. The following 
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table shows the byte alignments for the different 

possibilities for data transfer using the .Port A 

Request 1 Acknowledge handshake: 

CPU 
I/F 

8 

8 

8 

8 

16 

16 

16 

16 

Invert 
Addr 1 

False 

False 

True 

True 

False 

False 

True 

True 

Invert 
Addr 0 

False 

True 

False 

True 

False 

True 

False 

True 

Port· 8 
OO-Q7 

Pprt A 
byte 0 

Port A 
byte 1 

Port A 
byte 2 

Port A 
byte 3 

Port A 
byte 0 

uProc 
byte 0 

Port A 
byte 1 

uProc 
byt:e 1 

Port B 
10-17 

Port A 
byte 1 

Port: A 
byte 0 

Port: A 

byte J 

Port A 
byt:e 2 

uP roc 
byte 0 

Port A 
byt:e 0 

uP roc 
byte 1. 

Port A 
byte 1 

Port 8 
20-27 

Pore A 
byte 2 

Port: A 
byte 3 

Port A 
byt:e 0 

Port A 
byte 1 

Port A 
byte 1 

uProc: 
byte 1· 

Port A 
byt:e 0 

uP roc 
byte 0 

Port 8 
30-37 

Port A 
byte 1 

Port: A 
byte 2 

Port A 
byte 1 

Port A 
byl:e 0 

uP roc 
byte 1 

Port A 
byte 1 

uP roc 
byte 0 

Port A 
byte 0 

When the Fifo is accessed by reading or writing 

the Fifo Data Register through the microprocessor port 

in a· bit mode, the bytes are in the same. order as the 

table above but the uProc data port is used instead of 

Port A. In 16 bit mode the table above applies. 

Odd Length Transfers. If · the data transfer· is 

not a multiple of 32 words, or 128 bytes, the 

30 microprocessor must manipulate the internal registers 

of the chip to ensure all data is transferred. Port A 

Ack and Port 8 Req a~e normally not asserted until all 
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32 words of the selected RAM are available. These 

siqnals may be forced by writinq to the appropriate RAM 

status bits of the Data Transfer Status Reqister. 

When an odd lenqth transfer has taken place the 

5 microprocessor must wait until both ports are quiescent 

before manipulatinq any reqisters. It should then 

reset both of the Enable Data Transfer bits for Port A 

and Port B in the Data Transfer Control Reqister. It 

must then determine by readinq their Address Registers 

10 and the llAM Access Control Reqister whether RAM X _or 

RAM Y holds the odd length data. It should then set 

the correspondinq Address Reqister to a value of 20 

hexadecimal, forcinq the RAM full bit and settinq the 

address to the first word. Finally the microprocessor 

15 should set the Enable Data Transfer bits to allow the 

chip to complete the transfer. 

At this point the Fifo chip will think that there 

are now a full . 128_ bytes of data in the llAM and will 

transEer 128 bytes if allowed to do so. The fact that 

20 some of these 128 bytes are not valid must be 

recoqnized externally to the FIFO chip. 
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PRQGBAMKABLE REGISTERS 

Data Transfer Configuration Register (Read/Write) 

Register Address 0. This reqister is cleared by 

the reset siqnal. 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

WD Mode. Set if data transfers are to 
use the Western Diqital WD33C93A 
protocol, otherwise the Adaptec 6250 
protocol will be used. 

Parity Chip. Set if this chip is to 
accumulate Port B parities. 

Parity Correct Mod.e. Set 
parity chip is to correct 
parity on Port B. 

if the 
parallel 

CPU Interface 16 bits wide. If. set, 
the microprocessor data bits are 
combined with the Port A data bits to 
effectively produce a 16 bit Port. All 
accesses by the microprocessor as well 
as all data transferred using the Port A 
Request and Acknowledge handshake will 
transfer 16 bits. 

Invert Port A byte address 0. Set to 
invert the least significant bit of 
Port A byte address. 

Inyert Port A byte address 1. Set to 
invert the most siqnificant. bit of Port 
A byte address. 

Checksum Carry WraP· Set to enable the 
carry out of the 16 bit checksum adder 
to carry back into the least significant 
bit of the adder. 

Reset. Writinq a 1 to this bit will 
reset the other reqisters. This bit 
resets itself after a maximum of 2 
clock cycles and will therefore norma~ly 
be read as a 0. No other reqister 
should be written for a minimum of 4 
clock cycles after writinq to this bit. 
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Data Transfer Control Register (Read/Write) 

Register Address 1. This register is cleared by 

the reset signal or by writing to the reset bit. 

Bit 0 

Bit 1 

Bit 2 
=· 

Bit 3 

Bit 4 

Bit 5 

Enable Data Transfer on Port A. Set to 
enable the Port A Req/Ack handshake. 

Enable pata Transfer on Port B. Set to 
enable the Port B ReqjAck handshake. 

Port A to Port B. If set, data 
transfer is from Port A to Port B. If 
reset, data transfer is from Port B to 
Port A. In order to avoid any glitches 
on the request lines, the state of this 
bit should not be altered at ·the same 
time as the enable data transfer bits 0 
or 1 above. 

uProcessor Parity Enable. Set if parity 
is to be checked on tl;le microprocessor 
interface. It will only he checked when 
writing to the Fifo Data Register or 
reading from the Fifo Data or Checksum 
Registers, or during a Port A 
Request/Acknowledge transfer in 16 bit 
mode. The chip will, however, always 
re-generate parity ensuring that 
correct parity· is written to the RAM or 
read on the microprocessor interface. 

Port A Parity· Enable. Set if parity is 
to be checked on Port A. It is checked 
when accessing the Fifo Data Register in 
16 bit mode, or during a Port A 
Request/Acknowledge transfer. The chip 
will, however, always re-generate parity 
ensuring that correct parity is written 
to the RAM or read on the Port A 
interface. 

Port B Parity Enable. Set if Port B 
data has valid byte parities. If it is 
not set, byte parity is generated 
internally to the chip when writing to 
the RAMs. Byte parity is not checked 
when writing from Port B, but always 
checke~ when reading to Port B. 

Attorney·oocket No.:AUSP7209 
WP1/WSW/AUSP/7209.001 8/24/89-7 

CQ-1002 / Page 615 of 959



') ·,. 
\;.·' 

5 

10 

15 

20 

25 

30 

35 

40 

(. 

Bit 6 

Bit 7 

C-. 

-123-

Checksum Enable. Set to enable writing 
to the 16 bit checksum register. This 
register accumulates a 16 bit checksum 
for all RAM accesses, including 
accesses to the Fifo Data Register, as 
well as all writes to the checksum 
register. This bit must be reset before 
reading from the Checksum Register. 

Port A Master. Set if l"ort A is to 
operate in the master mode on Port A 
during the data transfer. 

Data Transfer Status Register {Read Only) 

Register Address 2. This register is cleared by 

the reset signal or by writing to the reset bit. 

Bit 0 

Bit 1 

Bit 2 

'Bit 3 

nata in RAM X or RAM Y. Set if any bits 
are true in the RAM X, RAM Y, or Port A 
byte address registers. 

uProg Port Parity Error. Set if the 
uProc Parity Enable bit is set and a 
parity error. is detected on the 
microprocessor interface durinq any RAM 
access or write to the Checksum Register 
in 16 bit mode. 

Port A Parity Error. Set if the Port A 
Parity Enable bit is set and a parity 
error is detected on the Port A 
interface during any RAM access or write 
to the Checksum Register. 

Port B Parallel Parity Error • Set if 
the chip is configured as the parity 
chip, is not in parity correct mode, and 
a non zero result is detected when the 
Parity Sync signal is true. It is also 
set whenever data is read out onto Port 
B and the data being read back through 
the bidirectional .buffer does not 
compare. 

Bits 4-7 Port B Bytes 0-3 Parity Error. Set 
whenever the data being read out of the 
RAMs on the Port B side has bad parity. 

Attorney Docket No.:AUSP7209 
WPl/WSW/AUSP/7209.001 8/24/89-7 

CQ-1002 / Page 616 of 959



( ( 

-124-

Bam Accesg Control Register tRead/Write) 

Register Address 3. This register is cleared by 

the reset signal or by writing to the reset bit. The 

Enable Data Transfer bits in the Data Transfer Control 

5 Register must be reset before attempting to write to 

10 

15 

20 

30 

. . 
this register, else the write will be iqnored. 

,. 
Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Port A bvte address 0. This bit is the 
least significant byte address bit. It 
is read directly bypassing any inversion 
done by the invert bit in the Data 
Transfer Configuration Register. 

Port A byte address 1. This bit is the 
most significant byte address bit. It 
is read directly bypassing any inversion 
done by the invert bit .in the Data 
Transfer Configuration. Register. 

Port A to RAM Y. 
accessing BAM Y, 
accessing RAM X • 

$et if Port A is 
a,nd reset if it is 

Port B to RAM Y. · Set if Port B is 
accessing RAM y I . and reset if it is 
accessing RAM X • 

Long Burst. If the chip is confiqured 
to transfer data on Port A as a master, 
and this bit is reset, the chip will 
only negate Port A Ack/Rdy after every 8 
bytes, or 4· words in 16 bit mode, have 
been transferred. If this bit is set, 
Port A Ack/Rdy will be negated every 16 
bytes, or 8 words in 16 bit mQde. 

Bits 5-7 Not Used. 

BAM X Address Register (Read/Write) 

Register Address 4. This register is cleared by 

the reset signal or by writing to the reset bit. The 

35 Enable Data Transfer .bits in the Data Transfer Control 
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Register must be reset before attempting to write to 

this register, else the write will be ignored. 

Bits 0-4 RAM X word address 

Bit 5 RAM X full 

Bits 6-7 Not Used 

BAM·Y Address Register (Read/Write) 

Register Address 5. This register is cleared by 

the reset siqnal or by writing to the reset bit. The 

Enable Data Transfer bits in the Data Transfer Control 

10 Register must be reset before attempting to write to 

this register, else the write will be iqnored. 

Bits 0-4 RAM Y word address 

Bit 5 RAM Y full 

Bits 6-7 Not Used 

15 Fifo Data Register {Read/Write) 

Register Address 6. The Enable Data Transfer bits 

·in t.Ife Data Transfer Control Register must be reset 

before attempting to write to this regis~er, else tl;l.e 

write will be ignored. The Port A to Port B bit in the 

20 Data Transfer Control register must.also be set before 

writing this register. If it is not, the RAM controls 

will be incremented but no data will be written to the 

RAM. For consistency, the Port A to PortB should be 

.reset prior to rea~ing. this register. 
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Bits 0-7 are Fifo Data. The microprocessor may 

access the FIFO by reading or writing this ·register. 

The BAM control registers are updated as if the access 

was using Port A. If the chip is configured with a 16 

5 bit CPU Interface the most significant. byte will use 

the Port A 0-7 data lines, and each Port-A access will 

increment the, Port A byte addres·s by 2. 
:. 

Port A Checksum Register (Read/Write) 

Register Address 7. This register is cleared by. 

10 the reset signal or by writing to the reset bit. 

15 

Bits 0-7 are Checksum Data. The chip will 

accumulate a 16 bit checksum for all Port A accesses. 

If the chip is configured with a 16 bit CPU interface,· 

the most significant byte is read on the Port A 0-7 

data lines. If data is written directly to this 

register it is added to the current contents rather 

than overwriting. them. · It ·is important to note that 

the Checks\lDl Enable bit in the Data Transfer Control 

Register must be set to write this register and. reset 

20 to read it. 

PRQGBAKMING THE FIFO CHIP 

In general the fifo chip is programmed by writing 

to the data transfer configuration and control 

registers to enable a data transfer, and by reading 
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the data transfer status reqister at the end of the 

transfer to check the completion status. Usually the 

data transfer itself will take place with both the Port 

A and the Port B handshakes enabled, and in this case 

5 the 'data transfer itself should be done without any 

other microprocessor interaction.· In some 

applications, however, the Port A handshake may not be 
,. 
enabled, and it will ~e necessary for the 

microprocessor to fill or empty the fifo by repeatedly 

10 writinq or readinq the Fifo Data Reqister. 

Since the fifo chip has no kriowledqe of any byte 

counts, there is no way of tellinq when any data 

transfer is complete. by readinq any reqister within 

this chip itself. Determination of whether the data 

15 transfer has been compieted must therefore be done by 

20 

some other circuitry outside this chip. 

The followinq C lanquaqe routines illustrate how 

the parity FIFO chip may be proqrammed. The routines 

assume that both Port A and the microprocessor port are 

connected to the system microprocessor, and return · a 

size code of 16 bits, but that the· hardware addresses 

the Fifo chip as lonq 32 bit reqisters. 
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atruct FIFO_regs ( 
unsigned char config,al,a2,a3 ; 
unsigned char control,bl,b2,bJ; 
unsigned char status,cl,c2,c3; 
unsigned char ram access concrol,dl,d2,dJ; 
unsigned char ram-X addr7el,e2,eJ; 
unsigned char ram_Y_addr,fl.f2,f3; 
unsigned long data; 
unsigned int checksum,hl; 
}; 

' 

gdefine FIFOl ((struct FIFO_regs*) FIFO_BASE_ADDRESS) 

#define FIFO_RESET Ox80 
#define FIF0_16_BITS Ox08 
#define FIFO_CABRY_WRAP Ox40 

15 gdefine FIFO_PORT_A_ENABLE OxOl 
qdefine FIFO_PORT_B_ENABLE Ox02 
#define FIFO_PORT_ENABLES Ox03 
#define FIFO_PORT_A_TO_B Ox04 
#define FIFO_CBBCKStJM_ENABLE Ox40 

20 #define FIFO_DATA_IN_RAH OxOl 
fdefioe PIFO_FORCE_BAM_FULL Ox20 

#define PORT A TO PORT B(fifo) ((fifo-> control ) & Ox04) 
fdefine PORT=A=BYTE_ADDRESS(fifo) ((fifo->ram_access_control) & 

Ox03) 
2S fdefine PORT_A_TO_RAM_Y(fifo) ((fifo->ram_access_control ) & 

·Ox04) 
Qdefine PORT_B_TO_RAM_Y(fifo) ((fifo-> ra~access_control ) & 

Ox08) 

~~~**********~****************************=************** 
30 Tbe following routine i'nitiates a Fifo data transfer using 

35 

two values passed to it. · 

coof'!g_data This is the data to be written to the 
configuration register. 

cootrol_data This is the data co be written to· the Data 
Transfer Control Register. If the data transfer 
is to cake place automatically using both the 
Port Aand Port B handshakes, both data transfer 
enables bits should be set in this parameter. 

***#********~===~************************************~/ 

40 FIFO_initiate_data_transfer(config_data, control_data) 
unsigned char config data, control data; 
{ - -

FIFOl->config a config data I. FIFO RESET; /* Set 
Configuration val~e ·& Reset *f 
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FII!'Ol-)cont:rol • control data & CFIFO_PORT_ENABLES) ;· I* Set 
everything but enables */ 

FIFOl-)control • control data I* Sec data transfer 
enables *I -
} 

I*********************************************************** 
The following routine forces the transfer of any odd bytes 

that have been left in the Fifo at the end of a data transfer. 
It first disables both ports, then forces the Ram Full bits, and 
then re-enables the.appropri~te Port. . 
***********************************************************I 

~IFO_force_odd_1engch_transfer() 
( 

FIFOl-)concrol &• -FIFO PORT ENABLES; I* Disable Ports A & B *I 
if (PORT_A_TO_PORT_B(Firol))- { 

if (PORT_A_TO_B.AM_Y(FIF01)) { .-.. 

full *I 
} 

FIFOl->ram_Y_addr • FIFO_FORCE_BAM_FULL; I* Set RAM Y 

20 else FIFOl-)ram_X_addr • FIFO_FORCE_RAK_FOLL ; I* Set BAM 

25 

X tull */ 
FIFOl->concrol I= FIFO_PORT_B_ENABLE 

Porc B */ 
} 
else { 

if (PORT_B_TO_BAK_Y(FII!'Ol)) { 

I* Re-Enable 

I!'IFOl-)ram Y addr • FIFO FORCE BAM FULL I* Sec 
RAM Y full */ - - - - -

} 
30 else I!'IFOl->ram X addr • FIFO FORCE BAM FULL ; I* Set RAM 

X full *I - - - - -
FIFOl-)control ·I= FIFO_PORT_A_ENABLE 

Porc A *I 
} 

I* Re-Enable 

35 } 

/*****************************~***********************"* 
The following routine returns how many odd b~es have been 

left in t:he Fifo at the end of a data transfer. 
***********************************************************I 

40 inc FIFO_counc_odd_bytes() 

45 

( 
int number_odd_bytes 0 
number_odd_bytes•O; 
·if (FIFOl-)status & FIFO DATA IN BAM) ( 

if (PORT_A_TO_PORT_B(FirOl)l ( 
number odd bytes • (PORT A BYTE ADDRESS(FIFOl)) 
if (PORT_A:TO_B.AM_Y(FIFOl)) -

number_o4d_byces +• (FIFOl-)ram_Y_addr) * 4 ; 
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else number_odd_bytes +• (P~FOl->ra~X_addr) * 4 

else ( 

} 

if (PORT 8 TO BAH Y(FIFOl)) 
numbe; odd bytes • (PIFOl->ram Y addr) * 4 

else number:odd=bytes • (PIFOl->ram:x:addr) * 4 

return (number_odd_bytes); 
10 } 

I********************************~**************~********** 
The following routine tests·the microprocessor interface of 

ehe chip. It first writes and reads the first 6 registers. It 
then writes ls, Os, and an address pattern to the RAM, readini the 

15 data back and checking it. 

The test re.turns a bit significant error code where eac::b 
bit represents. the address .of tbe registers that tailed. 

Bit 0 ·= config register failed 
Bit 1 • control register failed 

10 Bit 2 status register failed 
Bit 3 ram access control register failed 
Bit 4 ram X address register failed 
Bit 5 ram Y address register failed 
Bit 6 data register failed 

25 Bit 7 checksum register tailed 
***********************************************************I 

Qdefine RAH_DEPTB 64 I* number of long words in Fifo Ram */ 

reg_expec::ted_dat:a(6} • ( Oz:7P', Qx.FP, OxOO, Oz:lF, OxJF, Ox3F }; 

char FIFO_uprocessor_interface_test() 
30 ( 

35 

40 

45 

unsigned long test data; 
char *register add;; 
inc i; -
char j,error; 
PIFOl-)config • FIFO_RESBT; 
error•O; 
register addr =(char *) FIFOl; 
j•l; -

I* first test registers 0 thru S *I 

for (i•O; i<6; i++) 

I* reset the.cbip *I 

*register_addr • OxFF; I* write test data *I 
if (*register addr I= reg. expected data(i)) error I= j; 
•regiscer_ada; a o; . 7• write os to register •1 
if (*register_addr) error I• j; 
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*register_addr • OxFF; I* write test data again *I 
if (*register_addr l•.reg_expected~data(i]) error I• j; 
FIFOl-)config • FIFO RESET; I* reset the chip *I 
if (*register addr) ;rror l• j; I* register should be 0 *I 
register_addr;+; I* go to next register *I 
j «-1· 

I* now test Bam data & checksum registers 
10 test ls throughout Ram & then test Os */ 

for (tesc_data • -1; test_data Ia 1; test_data++) ( I* test 
for ls & Os *I 

FIFOl-)config • FIFO_RESET. I FIF0_16_BITS ; 
15 FIF01-)control ~ FIFO PORT A TO B; 

for (iaO;i<BAH~DEPTH;L++) -- - I* write data to BAH */ 
FIFOl-)data • test_data; 

FIF01-)control • 0; 
for (i•O;i<BAH DEPTH;i++) 

20 if (FIFOl=)data I• tesc_data) error l• j; I* read 

25 

& check data */ 
it (FIFOl-)checksum) error I= Ox80; I* checksum 

should • 0 *I 
} 

t= now test Ram data with address pattern 
uses a different pattern for every byte */ · 

test_data-ox00010203; I* address pattern start *I 
FIFOl-)config • FIFO RESET FIF0_16_BITS I FIFO_CABBY_WRAP; 

30 FIFOl->control "" FIFO PORT A TO 8 l P'IFO_CBECKStlM_BNABLE; 
for (i-D;i<BAK_DEPTH;i++) (-

FIFOl-)data = test_data;. /* write address pattern */ 
test_data +.;. Ox04040404; 

35 test_data-ox00010203i /* address pattern start */ 
FIF0·1->concro1 "" FIFO CHECKSUM ENABLE; 
for (i-<J; i<BAM_DEPTH; I++) { -

if (FIF01-)status I= FIFO DATA IN BAH) 
error I• Ox04; 7• sh;uld be data in ram */ 

40 if (FIFOl->data Jm test_data) error I• j; /* read & 
check address pattern */ 

test_data +a Ox04040404; 

if (FIF01-)checksum I= OX0102) error I= Ox80; /._ test 
45 checksum of address pattern */ 

FIFOl-)config • FIFO RESET I FIFO_l6_BITS ; I* inhibit carry 
wrap */ -

FIFOl->checksum • OxFEFE; /* writing adds co checksum */ 
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if (FIFOl-)checksum) error I•Ox80; I* checksum should be 0 *I 
if (FIFOl->status) error I• Ox04; I* status should be 0 *I 
return (error); 

} 
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1. Network server apparatus for use with a data 

network and a mass storage device, comprising: 

an interface processor unit coupleable to said 

network and to said mass storage device; 

a host processo·r unit; 

means in said interface processor u~~e .for 

satisfying requests from said network to store data from 

said network on said mass storage device; 

means in said interface processor u~Jt for 

satisfying requests ~rom said network to retriev~ data 

from said mass storage device to said network; 

means i:1 said interface processor w:.it for 

satisfying requests from said host processor unit to 

store data from said host processor unit on sa!.d mass 

storage device; and 

.means in said interface processor UI:!.!t for 

satisfying requests from said host processor Unit to 

retrieve data from said mass storage device to said host 

processor unit. 

2. Apparatus according to claim 1, wherein said 

interface processor unit comprises: 

a network control unit coupleable to said network; 

a data control unit coupleable to said mass storage 

device; 

a buffe:::- memory; 

Attorney Ooeket No.: AUSPn09ClL)HCF/GSR/\ISII 
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means in said network control unit for trans:m.itting 

to said data control unit requests from said net~ork to 

store specified storage data from said network ~n said 

mass storage device; 

means in said network control linit for tra.ns:nitting 

said specified storage .data from said ne~work to said 

buffer memory and from said buffer memory to said data 

control unit; 

means in said network control unit for trans:m.itting 

to said data control unit requests from said net~ork to 

retrieve specified retrieval data from said mass storage 

device to said network; and 

means in said network control unit for transmitting 

said specified retrie:vaJ. data f:::-om said data control 

unit to said buffer memory and from said buffer memory 

to said network. 

3. Appa_-a.tus according . to claim 2, wherein said 

data control unit comprises:· 

a storage processor unit coupleable to said mass 

storage device; 

a file processor unit; 

means on said file processor unit for translating 

said file system level storage requests from said 

network into requests to store data at specified 

physical storage locations in said mass storage device; 

- 134 -
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means or:. said file processor unit for ins:ructing 

said storage processor unit to write data from said 

buffer memor1 into said. specified physical storage 

.locations in said mass storage device; 

means on said file processor unit for t~lating 

file system level retri~val requests from. said network 

into requests to retrieve data from specified physical 

retrieval locations in said mass storage device; 

means on said file processor unit for inst:ucting 

said storage processor unit to retrieve data from said 

specified physical retrieval locations in said mass 

storage device to said buffer memory if said data from 

said specified physical locations is not already in said 

buffer memory; and 

means in said storage processor unit for 

trinsmitting data between said buffer memory and said 

mass storage device. 

4. Appa.....-a.tus . accordi.rig to claim· 1. for use 

further with a buffer memory, and wherein said requests 

from said network to store and retrieve data include 

file · system level storage and retrieval requests 

respectively, and wherein said interface processor unit 

comprises: 

a storage processor unit coupleable to said mass 

storage device; 

a file processor unit; 
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means on said file processor unit for tra:slating 

said file system level storage requests into re~~ests to 

store data at specified physical storage loca':.!.ons in 

said mass storage device; 

means on said file processor unit for ins~-ucting 

said storage processor unit to write data from said 

buffer memory into said specified physical storage 

locations in said mass storage device; 

means on said file processor unit for tr~lating 

said file system level retrieval requests into requests 

to retrieve data from specified physical. retrieval 

locations in said mass stopage device; 

means on said file processor unit for instructing 

said storage processor unit to retrieve data from said 

specified physical retrieval locations in sa!.d mass 

storage device to said buffer memory if said data from 

said specified physical locations is not already in said 

buffer memory; and 

means in said storage processor unit for 

transmitting data between said buffer memory and said 

mass storage device. 

5. Network server apparatus for use with a data 

network, comprising: 

a network controller coupleable to said network to 

receive incoming information packets over said network, 

said incoming information packets including certain 

packets which contain par~ or all of a request to said 

Attorney Docket No.: AUSP7209(1L)MtF/G8RJ'JSII 
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server apparacus, said request being in either a first 

or a second class of requests to said server apparatus; 

a first additional processor; 

an inter::hange bus different from said network and 

coupled between said network controller and said first 

additional processor; 

means in said network controller for detecting and 

satisfying requests in said first class of requests 

contained in said certain incoming infor-mation packets, 

said network controller lacking means in said network 

controller for satisfying requests in said seco~ class 

of requests; and 

means in said network controller for satisfying 

requests received over said interchange bus from said 

first additional processor. 

6. Ap:Pa-""'a.tus according to claim 5, wherein said 

means in said network controller for detecting and 

satisfying requests in said first. class of requests, 

assembles said requests in said first class o~ requests 

into assembled requests before satisfying said requests 

in said first class of requests. 

7. Appa..""'a.tus according to claim 5, wherein said 

.packets each include a network node destination address, 

wherein said means in said network controller for 

dete·cting and satisfying requests in said first class of 

requests, assembles said requests in said first class of 

- 137 -
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requests, in a format which omits said netwc=k node 

destination addresses, before satisfying said ==quests 

in said first class of requests. 

8. Appa...""'atus according to claim 5, whera!n said 

means in said network controller for detect!:o.g and 

satisfying requests in ~aid first class ipcludes means 

for preparing an outgoing message in response to one of 

said first class of requests, means for packagi::::tg said 

outgoing message in outgoing information :packets 

suitable for transmission over said network, ~ means 

for transmitting said outgoing info:rmation packets over 

said network. 

9. Appa...-atus according to claim 5, wherein ·said 

first class of requests comprises requests for an 

address of said server apparatus, and wherein said means 

in said networ'.&t controller for detecting and satisfying_ 

requests in said first class comprises mea~s for 

preparing a response packet to such an address request 

and means for transmitting said response packet over 

said network. 

10. Apparatus according to claim 5. for use 

further with a second data network, said network 

controller being coupleable further to said second 

network, wherein said first class of requests comprises 

requests to route a message to a destination reachable 

over said second network, and wherein said means :!.n said 
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network controller for detecting and satisfying requests 

in said first class comprises means for detect!~g that 

one of said cartain packets comprises a request :;:) route 

a message con:ained in said one of said certain 9ackets 

to a destination reachable over said second network, and 

means for transmitting said message over said second 

network. 

11. Apparatus according to claim 10, for use 

further with a third data network, said network 

controller further comprising means in said ~etwork 

controller for detecting particular requests in said 

incoming information packets to route a message 

contained in said particular. requests, to a destination 

reachable over said · third network, said apparatus 

further comprising: 

a second network controller coupled to said 

interchange bus and couplea.l::llE;! to said third data 

network; 

means for delivering said message contained in said 

particular requests to said second network controller 

over said interchange bus; and 

means in said second network controller for 

transmitting said message contained in said particular 

requests over said third network. 

12. Appa_""atus according to claim 5, for use 

further with a third data network, said network 
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controller further comprising means in said network 

controller for detecting particular requests in said 

incoming information packets to route a message 

contained in said particular requests, to a destination 

reachable over said third network, said apparatus 

further comprising: 

a second network controller coupled to said 

interchange bus and coupleable to said third data 

network; 

means for· delivering said message contained in said 

particular requests to said second network controller 

over said interchange bus; and 

means in said second network controller for 

transmitting said message contained in said particular 

requests over said third network. 

13 . Apparatus according to claim 5, for use 

further with a mass storage device, wherein said.first 

additional. processor comprises a data control unit 

coupleable to said mass storage device, wherein said 

second class of requests comprises remote calls to 

procedures for managing a file system in said· 'mass 

storage device, and wherein said means in said first 

additional. processor for further processing said 

assembled requests in said second class of requests 

comprises means for executing file system procedures on 
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said mass storage device in response to said assembled 

requests. 

14. Apparatus according to claim 13, wherein said 

file system procedures include a read procedure for 

reading data from said mass storage device, 

said means in sa~d first additio~l processor for 

further processing said assembled requests i:lcluding 

means for reading data from a specified· location in said 

mass storage device in response to a remote call to said 

read procedure, 

said apparatus further including means for 

de~ivering said data to said network controller, 

said network controller further comprising means on 

said network controller for packaging said data in 

outgoing infor.mation packets suitable for t~ssion 

over said network, and means said 

outgoing infor.mation packets ove~ said network. 

15. Apparatus according to claim 14 , · wherein said 

means for delivering comprises: 

a system· buffer memo:r;:y coupled to said interchange 

bus; 

means in said data controi unit for transferring 

said data over said interchange bus into said buffer 

memory; and 
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means ~ said network controller for tracsferring 

said data ov-er said interchange bus from saiC.· system 

buffer memor:· to said network controller. 

16. Appa.· .. a.tus according to claim 13, wherein said 

file system procedures include a read procec!ure for 

reading a specified number of bytes of data f=om said 

mass storage device beginning at an address spec:!.fied in 

logical terms including a file system m and a !ile m I 

said means for f!!Xecuting file system ·prccedures 

comprising: 

means for converting the logical address specified 

in a remote call to said read procedure to a physical 

address; and 

means for reading data from said physical address 

in. said mass storage device. 

17. Appa....""'a.tus according to claim 16, wherein said 

mass storage device comprises a disk drive ba.ving a 

numbered tracks and sectors 1 wherein said logical 

address specifies said file system m, said file m, and 

a byte offset, and wherein said physical address 

specifies a corresponding track· and sector number. 

18. Apparatus according to claim 13, wherein said 

file system procedures. include a read procedure for 

reading a specified number of bytes of data from _said 

mass storage device beginning at an address spec!!ied in 

logical ter.ms including a file system ID and a f!~e m, 
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said data control unit comprising a file processor 

coupled to sa~d interchange bus and a storage processor 

coupled to sa~d interchange bus and coupleable to· said 

mass storage device, 

said fil~ processor comprising means for convex:ting 

the logical address specified in a remote call to said 

read procedure to a physical address, 

said apparatus further comprising means for 

delivering said physical address to said storage 

processor, 

said storage processor comprising means for reading 

data from said physical address in said mass storage 

device and for transferring said data over said 

interchange bus into said buffer memory; and 

means in said network controller for transferring 

said data over said interchange bus from said system 

buffer memory to said network controller. 

19. A:ppa._...-atus according to claim 13, wherein. said 

file system procedures include a write procedure for 

writing data contained in an assembled request, to said 

mass storage device, 

said me~ in said first additional processor for 

further processing said assembled requests including 

means for writing said data to a specified locatiqn in 

said mass storage device in response to a remote call to 

said read procedure. 
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20. Appa._-a.tus according to claim 5. wherein said 

network controller comprises: 

a microprocessor; 

a local instruction memory containing local 

instruction code; 

a local l::us coupled between said micropro.cessor and 

said local instruction memory; 

bus interface means for interfacing said 

microprocessor ·with said interchange bus at times 

determined by said microprocessor in response to said 

local instruction code; and 

network interface means for interfacing said 

microprocessor with said data network, 

said ;Local instruction memory including all 

instruction code necessary for said microprocessor to 

perform said function of detecting and satisfying 

requests in said first class of requests. 

21. Network server apparatus for use· with a data 

network, comprising: 

a netw~rk controller coupleable to said nebrrork to 

receive incoming information packets over said network, 

said incoming: information packets including certain 

packets which contain part or all of a message to said 

server apparatus, said message being in either a first 

or a second class of messages to said server apparatus, 
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said messages in said first class of messages ~eluding 

certain messages containing requests; 

a host computer; 

an interchange bus different from said net~ork an4 

coupled between said network controller and sa.:.d host 

computer; 

means in said network controller for detect!ng and 

satisfying said requests in said first c!ass of 

·messages; and 

means for eiat~sfying requests received over said 

interchange bus from said host computer. 

22. Apparatus according to claim 21, wherein said 

means in said . network controller for detecti!:.g and 

satisfying requests in said first class includes means 

for preparing an outgoing message in response to one of 

said requests in said first class of messages, means for 

packaging said outgoing message in outgoing info=nation 

packets suitable for transmission over said network, and 

means for transmitting said outgoing information packets 

over said network. 

23. Apparatus according to claim 21, for use 

further with a second data network, said network 

controller being coupleable further to said second 

network, wherein said first class of messages comprises 

messages to be routed to a destination reachable over 

said second network, and wherein said means i:l said 
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network controller for detecting and satisfying =equests 

in said first class comprises means for detect;~g that 

one of said certain packets includes a request ~= route 

a message contained in said one of said certain ;ackets 

to a destination reachable over said second· netwcrk, and 

means for t~mitting said message over said second 

network. 

24. Appa.-""atus according to claim 21, for use 

further with a third data network, said ::.etw:ork 

controller further comprising means in said !letwork 

controller for detecting particular messages in said 

incoming in~ormation packets to be routed to a 

destination reachable over said third network, said · 

apparatus further comprising: 

a seco~ network controller coupled to said 

interchange bus and coupleable to said thi=:i data 

network; 

means for delivering said particular messages to 

said second network controller over said inte..-change 

bus, substantially without involvi.tlg said host ccmputer; 

and 

means in said second network controller for 

transmitting said message contained in said particular 

requests over said third network, .substantially without 

involving said host computer. 
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25. Appa_-atus according to claim 21, for use 

further with a mass storage device, further comprising 

a data cont=:l unit coupleable to said mass storage 

device, 

said net·o~~ork controller further comprising means in 

said network controller for .detecting ones of said 

incoming infc~tion packets containing remote calls to 

procedures fer managing a file system in said mass 

storage device, and means in said network controller for 

assembling sa!d remote calls from said incoming packets 

into assembled calls, substantially without involving 

said host computer, 

said a~aratus further comprising ll'Lea.Il.S for 

delivering sai.d assembled file system calls to said data 

control unit over said interchange bus substantially 

without ·invo~r.lag said host computer, and said data 

control unit comprising means in said data control unit 

for executing file system: procedures on said mass 

storage device in response to said assembled file system 

calls, substantially without involving said host 

computer. 

26. Appa...--atus according to claim 21. wherein said 

network controller comprises: 

a microprocessor; 

a local instruction memory containing local 

· instruction c::de; 
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a local ::::s coupled between said microprocessor and 

sa:.d loca!. i::.s:ruction m.ei:lOry; 

bus i=.::rface for i=.~erfaci::.; saic:! 

m.ic::-oprocessc= with sai:i interchange bus a:. times 

determined by aaid microp=ocessor in =esponse ::;::) ·said 

local instruc:~on code; a=d 

network :.nterface :neans for ::.:tterfaci::.; said 

mic::-oprocessc= with said cata network, · 

said lc:::al instruc:.ion memory includi=.; all 

instruction · c:de necessa::-y for said microprocessor to 

perfo:rm said. function c;: detecting and sa;:~s:tying 

requests in sa:!.d first class of requests. 

· .. 

For the Applicant, 

~ 
Sanford T. Colb & Co. 

C: 17980 . 
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~----~---------'-BROADCAST ADDRESS AND 

ADDRESS HDDIF"JER, 
IJRI VE L \./URJJ • LU\1 

AND lACK• HIGH 

DRIVE AS• L0\1 

DRIVE Dso• LOW' 

DRIVE Dso• HIGH 

PLACE NEXT DATA ON 
DOO.-DJl 

niELVE SHEETS 
SIIEET HO. SEVEN 

SLAVE 

RECEI~E ADDRESS, 
ADDRESS HDDIF"IER, 
L 'JDRD • L0\1 AND 

lACK• IGH 

RECEIVE W'RlTE• LOW' 

W'AIT UNTIL Dso• GOES 
. HIGH TO LD\1 

TO F"IG.-7B I TO F"IG.-7B 

FIG.-7A 

... -:·· . 
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a of 12 

AUSPEX SYSTEMS, INC. 

MASTER 

(FROM riG-7A) I 

TWELV~ SHEETS 
SHEET :'10. EIGHT 

SLAVE 

(FROM FIG-7A) 

729 I 731' * I · . DRIVE ·DTACK• Low 
\J AIT UNTIL DTACK. I 733 '""'\ • 

HIGH TO LOW' TRANSITION I DRIVE DT ACK liE HIGH 

- I 735~ 

' /"'"" 739 I \v'RITE DATA INTO 
SELECTED DEVICE AND 

DRIVE DSO • LOW' I INCREMENT DEVICE ADDRESS • ,.-741 I 737--.. • DRIVE DSO • HIGH 
'WAIT FOR DSO • 

I HIGH TO LOW' TRANSITION 

I 

1ir r-745 I 743"""'-

PLACE NEXT DATA ON I LATCH DATA FROM LINES 
DOO-D31 

I DOO-D31 

. 
· I 749 , • 

• r 747 I DRIVE DTAcK• LOW' 
\v'AIT UNTIL DTACK• 751 ~ • 

HIGH TO LOW' TRANSITION I DRIVE DTACK• HIGH 

... . I 
I 75~ 

I 'WRITE DATA INTO 

I 
SELECTED DEVICE AND 

INCREMENT DEVICE ADDRESS 

~· 
I • • c TO FIG.-7C ) ( TO FIG.-7C ) 

FIG.-7B 
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9 of 12 

AUSPEX SYSTEMS. INC. n~EL VE SHEETS 
SHEET ~0. NINE 

(FROM FIG.-7B) (FROM FIG.-7B) 

S COMPLETE NUMBER ~ 
OF CYCLES REQUIRED 

TO TRANSFER ALL DATA 

RELEASE ADDRESS LINES,~755 
ADDRESS MODIFIER LINES, 

DATA LINES, L\JORD•, 
DSO•, AND IACK• 

.. r757 

\JAIT FOR DTACK• 
HIGH TO LOW' TRANSITION 

• .,.-763 
DRIVE AS • HIGH 

, ~765 

RELEASE AS• 

759, ' 
I DRIVE DT ACK. LOW' I 

761~ • 
I DRIVE DTACK• HIGH I 

FIG.-7C 
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AUSPEX SYSTE~s. INC. n:EL VE SHEETS 
SHEET NO. TEN 

i 
I 

I 
! 
i . 

----1.--
i 

. I 
-----·-·-;-·- ... - ...... _ .. 

MASTER 

~--------------~ 
BROADCAST ADDRESS, 

ADDRESS MODJf lER AND 
DRIVE L 'WORD• LOW' 
AND lACK* HIGH 

DRIVE AS • LOW' 

801 

805 

. ' 

SLAVE 

I 803~_...;.__._ __ _, 

I 
I 

RECEIVE ADDRESS, 
ADDRESS MODIF'IER AND 

L \lORD • ·LOW' AND 
* 

RECEIVE \/RITE 

....------ll-------::-L--1824 I 919 
· \o/AIT UNTIL DTAcK• ....-1------------. 

HJGH TO Ul\o/ TRANSJTION I PLACE DATA ON LJNES 
DOO-D31 

I 
TO FIG.-8S I 

FIG.-8A 
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AUSPEX SYSTEMS, INC. 

MASTER 

( FROM FIG.-8A) 

-, 

11 of 12 

. 

.I 

I 

TWELVE SHEETS 
SHEET NO. ELEVEN 

SLAVE 

( FROM FIG.-8A) 
I 82s, ~ 
I DRIVE DT ACK. LO\J 

827~ ~ 

I DRIVE DTACK • HIGH 

r-83t I 
LATCH DATA·FROM LINES I DOO-D31 

~ 1829" • r- 833 
. \/RITE DATA INTO I PLACE NEXT DATA ON 

SELECTED DEVICE AND LINES DOO-D31 
INCREMENT DEVICE ADDRESS 1835-.. • • ~8391 W' AIT FOR DSIJ • 

DRIVE DSO • LD\J 
HIGH TO LD\J TRANSITIDN 

• .,- 841., 
DRIVE DSO • HIGH 

I 
• r 843 1 .. 845 ~ -.. · · 

\1 AIT UNTIL DTACK • 
1

· . DRIVE DT ACK • LO\J 
HIGH TO LO\J TRANSITION 84 7 ~ J, · 

I DRIVE DTACK• HIGH 

. 
~ r 845 I 849--... ,. 

' 
LATCH DATA FROM LINES I PLACE NEXT DATA ON 

DOO-D31 LINES DOO-D31 

• I • ( TO FIG.-SC J ( TO FIG.-SC ) 

FIG.-BB 
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11ysrex svsrexs, n•c. 

.. 
(fROM FIG.-BB) 

l ___ _cB51 
r--WRll"E DATA INTO 

SELECTED DEVICE AND 
~NCREMENT DEVlCE ADDRESS 

. 

~ELVE SHEETS 
SHEET NO. TWEl YE 

(fROM FlG.-BB) 

. 

~ CONTINUE DATA TRANSfER 
CYCLES UNTIL DATA 

HAS BEEN TRANSfERRED .. 

RELEASE ADDRESS LINES, · 852 ~ 

ADDRESS MODlrtER LINES, I TRANSfER COMPLETE 
DATA LINES, L'WORD•, 

DSO • AND IACIC • LINES 

r.853 

'WAIT fOR DTACK• 855~ , ~UGH TO LOW' TRANSITION I DRIVE JlTACK • LO\J 

857--
I DRIVE DTACK • HIGH 

.. _c_ 859 
DRIVE AS• HIGH 

L:. 861 
RELEASE AS• 

FIG.-8C 

. ·- ·-- ... ····. ----- .. -----.. -----····- -· .. 

I 

I 
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i!.A · .::1...:::';1 1-c, .t:~"t.Ofrfiia1.ll2:1o-e.,-ttc, 'Ill 20 • .:r...-!/x::.-1-~,c~lltt-tc, iltrBa0)$2J~.A • 7:?i! 
~:>~.o::~::.-1::' .... -; ·';..!.Ark. .A· .::1...:::., 1-c, 'hl~:>~.O,'(.Af!Jttil!';...I.Ar.A. 

(:f~ 1 9] iffljj<JI1 8 i~(J)::I/1::;.' _...-; • ';..!.A 7'" [iffl~2 4] iffljj{l:Q2 3 li~(J)';...!.A 7'" .A T:.t;-, "C, J! 
A -ca;..., "C, J!K. iltriia$ 1 :fdJ:U:$ 2 :to-e ?-tfKI'a K, ililili!1ffl tdJ:U:$ 2 r<.A • .:r..-!/ x ::..- 1- K*li~t-tc 
~t.-tdii!fib0)7 v .{ .t:«U. "Ct:lo c. c, .t:~1lc '"t iii!tlM(J)7 v -l .t:«i.it '"Ct.lo c. c, .t:~Mc'"t .Q1'<.A 
.o::~::..-1::' .... -;·';..l-ArA. 
[111~2 0] :fjj{JJf1 8 if~O)::I ::..- 1::'""' -1r · ';..!.A 7'" 

AT:.t;-,-c, J!K, iltriii!,~.AKIS~UcmJfi-tt-I::'.A • 
-e::.- 9 Hi .it -c~.:l.o c. c, .t:~1lc -t .o ::~ ::..- 1::' .... - 9 • 
';..!.Ark. 
rm1~2 1 l ...c-t:IJ c, ,~.Ac, ~~tiH:-t:~u. 
:to-e.,-tt~~-.Ac'"t.Q';...!.A7'"Ac•ra'"t.OJ:?K• 

Ji.X;t.-tc.ri.A · .:r..-!/ x::,.. 1-~K'MIIt"t .QJ~.A{Jjttil!M"t' 
cb?"C, 
Wiiia,~.A,Ct6~t-tc•Ji.X;Jl!~l60)$ 1 {g.fii.t::¥::ml-tc 
c~K. frfjCri.A • .:r..-!/.x./I-KJr.Jii!J~.A"-(7)7:7i! 

-A~iffiiJ t-, OiJiia•nK;~~'IJl~:>O)m2 m-l!f.t::¥:m:t-tc. .= 
~K, Wiifi!,~.A "'-(7)7 :?i!.A.t:iitrif~JiK;~~KiiJ.O. :. 
$7:?-e.A ·.::1...:::., 1- • .t:«i.it-c~rl.oc..=.t:g.='"t.o 
J'i,Afljttil!ltaf. 
[iffl~2 2) iffl:sl<ll2 1 if~O)ri.A{Jjttil!lt!tl:cb? 

'"C, J!K. 
IW..t!Q7 :?i!.A · .::1...::: "J 1-Kta~t.--c cb IJ, friiii!J'i.A 
• .:C.-!/ X /f- t)SWJiia.${"'-0)7 :?i!.A.t:Jif!Jvfc.C ~ 
K$3m.fii.t:~~t-, iJilifi!,'i.A · .:r...-!/x::.-1-~0iJifa:. 
il!"'-0)7:7-t!-A.t::t~...,tc.c~ccm4m-l!f~~~'"tom~ 

M.:2...:::., I-, Hi.it"C!tl.QC.c~Hc'"t.Q,~.A(Jjttil! 

•• 

fljttil!';...!.ArA. 
(iffl~2 5] iffljj{JI23if~O)';...!.A7'"Al:cb-,"C, J! 

K, frfj[!ri.A'C~t-tc.l.f/lJfi-tf-I::'.A • -e::..-9-t:«i.it"C· 
t,l.Q C. c, .t:Hc 1" .QI~.Afljt1iJ!';...!.A 7 A. 
[ ~IYJ(l)jf.*BJt.J:~IYJ] 

30 [ 0 0 0 1 ] 

[~IYJO)JiiS"to~fiJi?t!fl ;;fi:~IYJI;I:, J'i.Ai\1~ (bus re 

q.~lation) (J)?f!f,clloll"t .0. J!K~~"tnlt, ;lf;:M 
1;1:, ~11{0)ttlilrm-c ~~ .AxllfiH~t'"t~:ttsJ:u:MK 

lloll'"t .Q 'b(J)"t'cb-0. 
[0002] 

[tt*<T.>tt'fiJil ~lfc(J)U~'~.AJ:K~ltt'"t ota~, C. 
O)I~.AKX'<t'"t-0 7:?i!.A0)8~&:.J:!.ct.J:.O. J'i.AKxt 
'"to7:?-e-A-t:R-t.oc.tKJ:..,-c.•m:.t:mu~~t 

~lil~~~cc~t.J:o~O)tc.~K~~7-l::.-ttsJ:ar 

40 -9 · 7-l::..-~7-tf-1- v"CJ'i.AU~~~~VJ:ItlC.c 
.t:i*ii£9 .Q. 
[ 0 0 0 3] ri.A • 7 :?i! .A~iOO~"t .Q:f-lt;(J) 1 '"?K, 

';...!.Ar.AK;fdt,l'"C 1 '"?ru0)1~.A · 7.A9~~ToC. 
c~*MI:>h-0. r<.A • "<.A9 .!::1;1:, l'i.AKX'<t"to7:? 
i!.A ~~~T oQ 'bO)l.:cb.Q. C. 01;1:, :£:"C(l)I~,A~jj{~ 

IJDMt(initiate) t-~~T o. :10 i! ~ if~;I:...C -t: ') bK 
xt'"t Q 7:? i!.A K"?(,l'"(O)I'i.A~:sl<.t:IJDHiT:S:tJ:~'thlt 

[iffl~2 3 J $1,~.A • .:r..-!/x::.- 1-c$2r\.A • .:r.. t..c~:>t.~:c.~O)"t', ~K 1 ?0)1'\.A • ?.A9ct.~:.o • ...C."f:IJ 

-!)X::,.. 1- cO)IDJT.:ri.A.t:fM"t .Q';...!.Aj'-A "Ccb.., -c. -~;1: I}-~ (read) tdJ:U:7 .{ 1- (write) ~jj<K£t 

litrii'i!f!ll J'\.A · .:r..-!/ x ::..- 1- ~WJj[!ri.A"'-(7)7:? i!.A .t: 50 ~1" ,o~s. ~(., "C ~hBf*(J)~:sj<~~~t.-tJ:t,lO)"t', • 
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',iit'Av-:f't'b.>~. 

[ 0 0 0 4] ~~O)rp~?liU~:.:z..::.. 7 I- (CPU) :bS.t.>~ 

~- :HdiAiftb ( I/0) ~lift/SJ~A · l-7:/"lf? 
~a :/~IJD~'t'~ ~tift. I'<A~;I:~I${0)7 A 9~:ff't ~ 
t. c Ktl ~. ~~0)7 A 9:b$b.> ~~, ~h:bS:j(Kr<A 
~J!!m-t ~O)t}l~l.*~'t ~tc.lJJK. 7 A 911UO)fljl~ 

(4) ~IJD.!Jl.l 0 - 9 7 4 9 3 
6 

(arbitration schane) tli&~ c t.t ~. t. O)fM$~ ~ 
~'t~KI;I:I'I'A · 7-~9~A!r!Btl~CilJI.~~. b.>~I~A 
f~it;K~I.~"CI;t, I'I'AO)i'i!!llJ~~tl'~filttJiJ'I'A~*~ 

~IJ. ~O)f:ir<A~t.hKM4'9~. M4f:i. ~O)~!if 10 

.::.. "' 1- ~fi.:t "CI.~~. 07 7 i! A · .:z..::.. 7 H;t, ~mt 
Kt!i~t."'C b.>~flt~~~li:,O);jf 1 rn~~§l:ffit.tcc 
~. ~0):1o-t!,~O)U~0)77-t!A~~ii'J't~.~ 

m\77-t!A . .:z..::.."/ J-1;1:, WJiii!ti~~*1'Jl60)t4J2&~ 

~~m-r...tc..c~. ~m\0)77-t!A~WJiiat~~~~Kft'C 

~. J!!K. :to-t! "'~l;trn~~.:z..::.."' 1- ~fi.:t -c~.~ 
~. t.O)rn~~.:z..::.., H;t:t!fm\77-t!A · .:z..::.., 1- K 
t!i~t.-c .t.>~. m-~~~.:z..::.., Ht. :to-t! "J~t~S~mt 
~0)77i!A~~ft.ttc~Kt4f3rn~~~~t.. :to 
i!"J~t~S~mt~0)77-t!A~•'?ttctK•4&~~~ 

~'9~. l;l:l'I'A~~Jfl't ~ t. c tiS't'~. f:iK. r<A ~ 'bi;J:{>&·~ 
cl..t.tl.~t.t~r<A · 7-~9Kffi6it~. 't~c. ~~ 

A · 7- ~ 91;t}JQO)~IiilKr<A~ft4'9 ~ t. c:t'Ji't'"tl 
~. "f.I~0)7Jltr · 7A9 · J'I'A (multi-master bus) 

l;t, ~*~J:Uft4~lr?tc.lJJK 1MJ.O)J'I'Afi\l~~flt. 
-ct..~~. -lr~lltti>J'I'A ~~fi!('t ~ tc.lJJK~hi~Hf,;O)~* 

7..( :..-~m~.~tlt..~taft. ''~'A~f1!(7..f':..-'b&·~ct.t~. 

c ~ct. "C. I~AfiJl~KJflt,1,0~h6fi\l~tiS~l1J!.IY-JK}JQ 

mJ0)7 ..( /~:(i't ~ t. ctJ>.t.> t), -1Jffl!O)~ A r .b. 't' 
l:t. ''~'AO)r- ~ • 7 ..( :..-~t.O)fi~O)tclJJKiftt..~~ 'b 
O)t/Sb.>~. fMI:t~ < O)fi~~O)fl$t)l{iL't'b.> t). r 
-f!i'- · 7-:.c..f:..-~~O)tlftcFnJ:fii-c.t.>~ • .t.>~tt~l;t. 

~0)7A 9tlir<A~!Im-t~:bl~~l;ll.III)KiURT .01113: 
~jft,;:fj$'/JSb.> ~. 

[0005] 
[~IYJ;b$~{;R:I.,.J:? c '9 ~-] 1.,.'/)l !.,.t.J:tl$6, I~A • 

7-~90)i'i!!llJKI;I:I,l< ?'/JlO)~t}Sb.>~. I'I'A. 7-
~ ~ ~if!1JOT ~ t. c K J: IJ • Jlbfi):O)tclJJKif!1J00)11j]t)S 
&.j!t t.J: ~. t. hl;t. $it.l.lii1J$1JI!J:lO)T't'llbfF't ~ ::t 

[0009] 
[~IYJO)~Mg0)~1/J] ~R?IiliiK~I.l"'CI;t, :<MtiYJ~I!J:l 

~c r...-c-cl;tt.t< -gg.c t.-cjji:-t. !WI. Fnl:fii~J«Hi~ 
l;tFnl:fiiO)~*~m-t'bO)c't~. 
[0010]t.hJ:IJ. ~~~~O)r-9K7?i!AT 
~1Jrt~J:U~!ifK?I.l"CitiYJT ~. ~TO)ii~K~t,l 

n;t, ~IYJO)EJIY-}O)tclJJK. ~~O)Jtf;j>IY-JtJmBJ~ffl 

r....~~IYJO)~~t.cm~m~:>n~J:?Kt.-c.t.>~. r... 
20 :blt.fJ:fJS6. :<f;:~IYJ~;I:t.h6Af*IY-Jt.J:At~St.t< "'Cb~ 

3liiJW't'h.>~t. cl;t, §J!:lfK:ItiYJS't'b.>-3 '5. fi!!O)fl 
tiKI;t. ~ffiO)fJ:J.I!i~J:UU~:to "17~~:A't'm'9 
t.cKJ:IJ.~~IYJ~~~4K-~KT~O)~~~T 

.o. 
[0011]~1~$~'9-0.C.~~IYJO)~~Mggg~ 

~iiJfmtJ::t:/l::'.,-9 ·~Ark~ 10 O't'jji:I.,."C~~ 
~. ::t:..-1::' .,-9 · ~Ark1 o Ol;t. mm~;mm--t~ 
tclJJO)I'I'A ~td;t:~O)ffl!O)iilim~f5t 1 o 1. ~J:Ul'~'A 
101~~ftt."'Cb.>~m*ll~~l11!.'9~:10i!"J~10 

:/ 1::'., -9 · ~A r .b.Kc-:> "CI;tf!IJ/lli't'b.>~. :He. ''~' 30 

A'7-~1t~~-t~t. ::t:..-l::'.,-1f·~Ark~ 

K*1J00)~00'b&~ct.J:~. t.O)J:?K. ::t/l::'.,-9 

2. 10 3~«tl:it"CI.~.O. J!!K. ~;t.r.b.1 0 Ol;t, ~~ 

;t.101K~~t."'Cb.>t),mfil~J:~:to-t!,~10 

2. 1 o 3~'T't~M~f!,.,rt~. 7/-Y.b. · 77 
i!A · ~~·J (RAM) ~tcl;t~O)fi!!O),Y..(;-~ ??~i! 
Uti!t 1 o 4 (.±P£: IJ c1J!1~) 'bUtt :it -c~)~ • .±~~ 
1)1 0 41;t, :to-t! 7~ 1 0 2, 1 0 3KJ:~it.t~~ 
ff$K. -~IY-Jt.J:~I$c{>~O)fi!!O)rpflftffift~~T~tc. 

lJJK'b~JfliiJ~'t'b.>~. ~tc.. ::t/~.,-9-~A"r.b. 

1001;1:, Jt;t.101Kt!iftt."Cb.>IJ. :to-e,~10 
2, 1 0 3 O)fc.lJJKif!IY-Jt.ctmll~J:U~~~~'t ~ ~ 

· ~A"r.b.O)fmfJiKJ:-:>"CI;t, ~lli!.IY-J~flftO)iiJilJttt~Sr< 

A · 7- ~ 1fO)~~iYf;!' tJI,lflfttJSb.>~. l'l!:/;> <Jib 
m:~t.J:O)I;t. fiJl~O)EJIY-JO)tclJJKiMIJO)mlit~*~llll.l 

~t.cKJ:-:>"C, ::t:/l::'.,-9·~A"r.b.~~K~~t. 

< tll,l::tA r~M1m-t~c. t-c.t.>~. 
[ o o o 6 J t.tc'IJS-:>"C, &~c t.-ci.~~O)~;t. ~$0) 
Y-~9~m~.~~c. ttJ<. ~l$cO)~u-cuO)m:fi 

f:l~i!ll:'t~lft't' b.>~. 
[0007] 

[~llli~~tR:'t~tclJJO)~~l~T. ~O)~f:l~i!ll: 

'9:1J$K'?I.l"'CitiYJ't~. t.0)1J$KJ:hlt. 1'\';:t.~~ 

m-t"""tlwen1~*'l~-t~. ''~'A~i'i!!m't"""tltift. ~~ 
A:t'JSftJffiiJ~:fJ1e'/JlO)!f!J}EH'f?. 1'1' A:fJS~JfliiJ~tJfl 

~- ''~'AK77-t!At.. r<A~77-t!At-"'CI.1~t.t~ 

m-t&~~~-t~. ~tc.. 9..(7'h~r.... t.0)9..( 

40 - t:' • :t:..- •J • ~~ •J (ROM) ~J:O:/~td;t~O)fl!l 
O)A 9r <l ., ?iii!tt~lif 1 o e 'bUtt :it -c~.~~. :r-9~a 
U:rt1 0 71;ti~A 1 0 1 K:Ni~t."Cb.>~. mfil~J:U 
M~f!~'t ~. :to i! "'~ 1 0 2lt tcl;t 1 0 3 KJ:., 
"'C~fjiiJfmfJ::t /I:'"" -9i!XhQ){ IJ iiJtmflif;t>'IJl60)~~ 
l;l:. :r-9:att~• 1 o 1 ~m~-t ~c. c tJS-cs- ~. ra 
~7' <l A 7 ~td;t]l:;r <l A ?O)J: '5t.t.r-9~att&1 
07~J:U~hKM~'t¢"f'<l;t.7~filt~::t:/~., 

71'JS~7t.tccll~A~0)77-t!A~ft'C.O. -~ · ~A"r.b.1 0 OKt!i~T~t.ciiS't'$~. 
[OOOB]::XK. :Jt:ff:t!{m\O):J{~~i!ltT:10i!7~. [0012] :ttc. ::t/~.,-9·~A"rld00,;t:, 
K'?~l"'CitiYJ't~. t.O):fO-t! 7~l;t:mJ7?-t!;t. • .:1 50 ::t:/~_,-9 · .:z.-"lfKffifll~~ffl't~tc.lJJ~. J'I'A 1 
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7 

01~~C~.~-~(CRT)~~?~~~l 

21K~~~~~~~.O.~*~~U:~~~~~-~ 

~tf9tlk*AA~Ift1 2 2 'Ito. ~11';. ~~A l 0 1 K.S~ 
~~~~-~~~u:~7/rmm~7o~,~~o 

2. 1 0 3 Kfi:~T .0. JJ!J~1117~::J.-'i/ }JJ~K 
11. 7., A, r 7 7 ?;f."-JV. £td:tMffHll~~u:~ 
7/r~m~7o~7~I02K~'"t.oc~K.~m 

M12 L.l:-c~n-'/Jv~ib8'~l!ifHll!l'"t.On-'.IJvn 
Ia!~-~~ ?~h-'/Jvllifltllll~ 1 2 3~1.1;.:,. c.~A:h 
Ml:t. !ll!~IY-JK. 2 nla!~fm. JlPf?~ 1 *1f1 (~;Ut. 
x)~~a~2fm(~~~. y)K2~g~~~-~. 

J.JJ~!f;>:ISJJ!ifii~~c~~t .oumt~t~~8'.:, ~ '5 ~ct.c? 

(5) tllm.!J!l0-97493 
8 

30~-C~7o~,~103K~~. 70~7~10 

3~s~-r.ota·''H:t71/ 1 3 o '!:-mli-c7o~ 7~ 1 
0 2 K~.O. ~7oi! ,~KI;t. ·HtE!ft'IJS~Ucia 
~~~u:~:n~7o-e,~~~~kia~~~~-~~ 

kit.O. ~7o~,~l;t, YAf'.ld OO~JJU:E~riA 
1ai2~1!!!'!:-~!la ~ ~ (,l.:,. 

r o o 1 5 1 ® 21:t::$:~0)-~bl!iWtJ'!:-m ~. c. c. -c 
~.~1~/~~-1l·YA7'A250~6~7o-t!, 

~102~~U:~2~/~~-1l·YA7'A251~6 

10 ~~2~7·o-e.,~2 0 2'/to. ~::~f~~2 1 OK~T-0 
7?-t!A~AA'"t.O. ~U2 I Ol;t, -~K7oi! 
,~ 1 0 2 £td;t7oi! .,~2 0 2~1tl"9fl.~-:11K~ 

~1.~.0. -:>~~h7?~A~s~~t.cU~~.O. ~WU21 0 
[0 0 l 3] ~.01.11;t, A1!17A~""/~~?~fl!!~ l:t. ~~1£. ~~A£tdt...t:e•J~N.>.O. ~W021 0 
J.JJM~m~,~-c~mUc~~:nla!•ta'!:-t-r?c.c~ l:toiUi7o-e,~1 02. 2o2Kta~-r.o~. ~.o~.~ 

~fm~~-0. A 1!17 A£td;t""/{:offll,1~~/ ~ ~- l;tft!!~l'iA £td;t.nl!J!.*~:ft~"'C70i!., ~ 1 0 2, 
1lil!iiifiiJ:~c~i!ittc~Kft!l!n.Oc.cK~?~. ~ 202K*S~'"t.OC.c~~8'.0. 7o-e,~102K 

'!:-illlm-r.oc.c~s~8'.o. ~/~~-1!1:. DU":ii!ii 1:. ~nKt~~tc.l!f~ma~rm~h. :J!;:Wl!f~ 
ifii~~-r.oc.c~c~?~~~mm'!:-~lfi-r.o. 15Jtlt 2 1 o"'~7?i!A~iff~-r.o. 7o-e,~2 o 2K 
K. 71 r · ""/~~U::7'tU":ii!iiifii~ffll.~~. ~~'!:- 20 l;t, ~fl.Kf~)E~tcl!f~rii*i~l!!~flD~h. :J!;:Wl!f~ 

illlm't.OC.c~~~~~-0. ~k'IJS-:>~. C.~~?~~ 210"'~7?~A~iff~T.O. YA7'A~U1aii!~ 
lfll:t, 7ryA£tcUJ-7.,?;f."-Jv~~il~tc.Y.Af'A ~mu:. 7o-e,~l 02. 202~1~'"9-0r-?/ 
Kfts~t.O~ ?t.c rljq / rfts~U:? •J.,? (!X)int and l!Pf?ia~K~-:>~ruET-0. ::$:1MJJ~-~ta~~l;t, 7 
click)J ~t\;;b 1J K, Jt!-~Jllbf'j';c l,. "'C. illlmtii:if~~ Oi!., ~ 1 0 2, 2 0 21;t, C. fl. 6~i~l!f~2 1 0"' 
U:illltR~~IfiT.OC.c~S~8'.0. A1!17A~~U:""/ ~7?~A~Jit~'t.04i. ~l!f~2 1 0"'~7?~A 
K~-1<J...n~l!t. t.s:6U:KtiM~~U:7C.~Jt.ii!iiifiil;t, ~~~T.04i. £tdt~U2 1 0"'~7?-t!A~Ji 
~il~!llfK~I,l"'CI;t1}~~.1;.0. C.~J:?tJ:YArA f!#.~~:1'll'"t.04iK. ia~~~T-0. ;;$:~f!}JO)-~~ 

l;t. l 2 2 ~~?~~-;f."- r~i~< ~~J: <. ~~tl ~l;t. 7o~ .,~ 1 0 2 £tc.l;t2 0 2 ~s~~'"t.Oia~ 
~. ~~~1/1!-7 .x.-.AI;t. A1!17A~-liki!f l;t, -41-~m~~M!llk~Fs~~b~l.~. 7oi! ,~ 1 
8'~h~A (""/~~ '5~) c ~-cim~~. if8'i.M,ti 30 0 2~~~tc.ia~l;t71 /2 3 O~illi-c7o~,~ 
7-:fA H;tj'[;!!_FJ'(::j';:~ia (OCR) ~Uj~ffli,I"'CJW${'"9 2 0 2K~IJ. 70~7~2 0 2~~tc.!a~l;t71 
.o. /23o~mli-c7o~,~1o2K~.o.~7o~, 

roo 1 4l ® 11:t::$:~0)-~bl!i~~m~. rc.A 1 o ~l;t . .:e-netft~~U:fl!Uj~7o-e ,~'IJS~~~tc.Fa~ 
1~.15J-~/~~-1l·Y.A7'A100~~2~~7 

o~ ,~I 0 2. 1 0 3f!U~~W'"t.O. J'iAfi~~lffi.If:. 

'"t.OkN.>KI;t, -ltK7o-t!,~l 02£tdtl 03~ 
-n~h'/JSJ'iA 10 1 K7?~.AT.O~?K'"tfl.l£~ 
ltl. 70-t! ,~ 1 0 2 Kl;t, ~fl.Kf~)E~tO'iA1iJiC~ 
ttJi!~fliJ~h. r<.A 1 o I "'~7?~A~iff~To. IR'J , 

fi~. 7o~,~1 o 3KI:t. ~n~cf~~kr<.Axft! 40 

~~ltll~h. 1-<A 1 o 1 "'~7?-t!A~ii'f~-r.o. 
y;;l.f'A~I'iAXft!~tt1i§l;t, 70i!?~1 02, 10 
3'/JSM'"to r-?/l!Pf?ia~,c~-:>"'C~~T-0. *~ 
f!JJO)-~tti~~~;t. 7oi! ,~ 1 0 2. 1 o 31:t. J'<.A 
1 o 1"'~7?i!A'!:-M'"t.04ij, J'<.Al o 1"'~7? 
i!;;l.~~~'t.OfiJ. £tc.l;ti'<A 1 0 1 "'~7?i!A~
m~~~'"t.04ijK, 71/130J:Kia~~~T.O. 

::$:~tm~}.IQ~~glj~l;t. 7o -e ., ~O)-n'IJS71 / 1 

~~~-~WT.0.~7o-e.,~~ ~/~~-1l·Y 
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[Means to Solve the Problems ] 

Following to storage means 22 and this program which house 
unit 6 of the plural and common bus VBUC and program 
which connect unit of the plural, it designates that it has 
allotment means 24 which allots theright each unit to use 
common bus , to deterministic as feature. 

preferably , program is drawn up, means 20 which is written 
to theaforementioned storage means furthermore has. 

In addition, preferably , aforementioned storage means 
consists of memory bank of plural, with writing from central 
control system to a certain bank and theaforementioned 
allotment means from other bank reading is donein arrayed . 

In addition, preferably, aforementioned allotment means, 
following toaforementioned program , transfers address and 
operating mode in each unit . 
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[Claim (s )] 

[Claim 1] 

1997-9-22 

Following to storage means and this program which house 
unit of the plural and common bus and program which 
connect unit ofthe plural , computer device . which 
designates that it has allotment means which allots right each 
unit to use common bus , to deterministic asfeature 

[Claim 2] 

computer device . which is stated in Claim I which designates 
thatfurthermore it has central control system which possesses 
means which draws upaforementioned program , writes to 
aforementioned storage means as feature 

[Claim 3] 

Aforementioned storage means consists of memory bank of 
plural, 

computer device . which is stated in Claim 2 which designates 
that with the writing from central control system to a certain 
bank and aforementionedallotment means from other bank 
reading is done in arrayed asfeature 

[Ciaim4] 

As for aforementioned allotment means , following to 
theaforementioned program , computer device . which it states 
in Claim 1 whichdesignates that it is something which 
transfers address and the operating mode in each unit as 
feature 

[Claim 5] 

program which is housed in aforementioned storage means 
consists of the entry which includes reading destination 
address , writing destination address and number of 
repetitions , 

As for aforementioned allotment means , transferring display 
toeach unit on basis of address which is included in this 
entry ,following operation which increment it does said 
address, to theaforementioned number of repetitions, 
computer device . which it states in Claim 1 whichdesignates 
that it is something which it repeats as feature 

[Claim 6] 

If as for aforementioned allotment means, when display 
which includes writing destination address in unit ahead 
writing was transferred, the data which corresponds to this 
display did not exist is on common bus , 

Way does not do increment of said address , it does not do 
writing vis-a-vis unit ahead writing , display computer 
device . which isstated in Claim 5 which designates thing 
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which is done asfeature 

[Claim 7] 

Aforementioned storage means consists of memory bank of 
plural, 

In each memory bank computer device . which is stated in 
Claim l which designatesthat it is something where program 
which becomes basis of display to target unit which 
corresponds respectively is housed as feature 

[Claim 8] 

As for aforementioned allotment means each one of 
theaforementioned target unit interleave doing 
aforementioned common bus , inorder to use, computer 
device . which is stated in Claim 7 wliich designatesthat it 
allots as feature 

[Claim 9] 

From storage unit reading it is buffer memory unit which 
remembers data atone time and, 

communication control unit which sends out data of buffer 
memory to communications line with each user as addresee 
and, 

common bus which connects these unit and, 

means. which houses program 

Following to this program, continual data server device . 
which designates that ithas means which allots right each unit 
to use common bus , to deterministic as feature 

[Claim 10] 

In order for data which it should you send out to each user 
address with fixed spacing from buffer memory unit to be 
taken in to the communication control unit , continual data 
server device . which is stated in Claim 9 whichdesignates 
that furthermore it has central control system which possesses 
means which draws up program which allots use of common 
bus , writes toaforementioned storage means as feature 

[Claim II] 

It is through communication control unit from buffer memory 
timing of feed of the data to communications line with slot 
unit means. which display is done 

Aforementioned slot in fixed position inside each 
[minisurotto] which isdivided into equal parts in plural, in 
order to be able to allot theuse of common bus in order to take 
in data which it should yousend out to each user address to 
communication control unit , program is drawn up, Continual 
data server device . which is stated in Claim 9 which 
designates thatfurthermore it has central control system which 
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[0001] 
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possesses means which iswritten to aforementioned storage 
means as feature 

[Claim 12] 

program which aforementioned central control system writes 
is drawn up with theaforementioned [minisurotto] unit, 

As for aforementioned allotment means , continual data server 
device . whichis stated in Claim 11 which designates that it is 
something which uses number of divisions amount this 
program of slot over again as feature 

[Claim 13] 

It is through communication control unit from buffer memory 
timing of feed of the data to communications line with slot 
unit means. which display is done 

Aforementioned slot of a quantity which responds to bit rate 
of the data which it should you send out to each user address 
Micros lot which is divided into equal parts in plural , in order 
to be allotted,as use period of common bus in order to take in 
said data to communication control unit program is drawn up, 
Continual data server device . which is stated in Claim 9 
which designates thatfurthermore it has central control system 
which possesses means which iswritten to aforementioned 
storage means as feature 

[Claim 14] 

program which aforementioned central control system writes 
consists of entry which includes number of repetitions which 
corresponds to quantity of address , aforementioned Micros 
Jot inside buffer memory unit and communication control 
unit, 

As for aforementioned allotment means , following 
operationwhich transfers display to each unit on basis of 
address which is included in this entry , to aforementioned 
number of repetitions, thecontinual data server device. which 
it states in Claim 13 which designates that itis something 
which allots use period which responds to theaforementioned 
bit rate by repeating, as feature 

[Claim 15] 

Case where data which reads out from storage unit is taken in 
to buffer memory unit continual data server device . which is 
stated in Claim 9 whichdesignates that furthermore it has 
central control system which possesses means which draws up 
program which allots use of common bus , writes 
toaforementioned storage means as feature 

[Description of the Invention] 

[0001) 
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0) 1!1: a. :11-'P 9 fJ' , :It i11 ~A 0) 11J fF Ja1 ~ 1!1: a. ..t. 
rf.Q.:.ctJ<:ft ;t.;;tt,.g iJ<L '"'9 ;tt,(])J~.g-r= t::::~A t
a.>t~:*:a.m<.:.cr::tl.Q. 

[0003] 

::I Al-o:>:il:*:a.itltf.J:tJ< .;;Jtj11 ~AO) I ~~j:ljlg 
:t-·;~?a-1tf:i<·~•tr.Jt..:1.i~cL -cr;t:~t:ill ~A a.> 
~ m $.(]) (Q] ~ tJ< ?t ;t.; :n..g. 

LfJ'L-A!ti:::Jt:il1 ~A!=til!l: a.> .:t.=. ·;~t-a.tl*9t 
Lt.::ii'B", :ltiii~A(])~.Ifl.fia.cY><·-:>-ca.>ID~J~ 
lbfFiJ<~~"t:iti) LJ. IDJJ~IIJfFt=t;t- ~a.>~ra, 
tJ<~,~fl(])"t:' .:.:titJ<;Itill <Aa.>~m$-a-~11> 
.Q..t.-r:l!lWct..:?-ct. 't.::. 
[0004] 

;;t.::, )l-t•Ja.f.l!l:fflL '.Qit~Ui~A 'T .L.."t:l;t)L 
-t•JcL. -c~iillitl DRAM tJ<~m2::tt..Q.:.ctJ<f. 
(,\. 

DRAM l;t~ii~-.Y-t-t-!t.J:.!:""t:~ffl9 .Qb { 
~t:~r;t:*:~<c:tt..QiJ<, v-.:r~~t:*:~L 'c 
1. ,.:;rQ,atJ<iti).Q. 

t!?'t', DRAM c:Jti11 <Aa.>ra,"t:-T-~fiiaiJ< 
fi:b:tt..QJI.g-. Hm~IIJfFt=t..--.:r~~tJ<Jm:b 
LJ, 2:.;r:::~ti!.1 <Aa.>~m$.a.ilr2:1t.Q. 
[0005] 

c.:.~"t:. iltiii<Aa..lf.IL'.Qi-UJUI~A'T.L..a.> l 
?I=, il!$9t-T-~-+f-l <~fitJ<iti).Q. 

. ~ft-'PiJ"~(])J:?tliB!*9t-T-~a.m.:;iB!*9t-T
~-+t-,,~ar;t. ~t!~ii:r=~t!Lt.::ii!*"C-T
~a.~J1.WL. ~*~fit=~L -c~rdll::[ii]WJL 
fltJ<.;•J1' Jl-~1' .t...l::il!$9ttr.J!=(-~W!M~I= 
-~if(]))"f-~a.iaLJ W9Ui~~~-:>. 
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[Technological Field of Invention ] 

this invention computer device which has unit of plural which 
isconnected to common bus and, regards continual data server 
device which at leastutilizes common bus in data transfer 
between unit of part. 

[0002] 

[Prior Art] 

common bus is adopted to be wide as inexpensive method 
which connects unit of plural with computer system which 
handles digital data . 

When constructing system which uses common bus problem 
is that the dope width neck of common bus is easy to occur. 

In order to increase dope width of common bus , you can 
think that the operating frequency of common bus is increased 
whether it increases quantity of signal line , but it means to 
cause increase of cost to in each case. 

[0003] 

While avoiding increase of cost, you can think improvement 
ofusage of common bus as effective method which prevents 
dope width neck of the common bus. 

But when unit of plural is connected to common bus 
generally ,arrange operation centering on use right of common 
bus beingnecessary, because fixed time is necessary in 
arrange operation, whenthis raises usage of common bus , it 
had become damage . 

(0004] 

In addition, among computer system which large number uses 
memory there ismany a thing where inexpensive DRAM is 
used as memory . 

As for DRAM when you use with high speed page mode etc, 
as for dope width itcomes off largely, but there is a problem 
that also [reetenshi] is large. 

Therefore, when data transfer is done between DRAM and 
common bus , the[reetenshi ] joins to arrange operation, 
furthermore usage of common bus decreases. 

[0005] 

By way, in one of computer system which uses common bus, 
there is acontinual data server device . 

Continual data server device which handles continual data 
like image and audio while synchronization designating 
continual data which storage is made storage device as time 
vis-a-vis reading , terminal apparatus has thefunction which 
sends out (Inside constant period constant amount ) data to 
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continuous in real time . 

Continual data server device a this way storage does motion 
picture or other video data of plural and through video *on 
*demand , network which sends out motion picture of option 
incompliance with request from terminal is used with online 
shopping or other field which offers product data with image . 

Consequently, because in continual data server device, from 
user of the plural request is sent to random, simultaneously · 
without breakvis-a-vis multiple user does feed of respective 
different continual data it means that capacity which is 
required. 

[0006] 

You explain in detail below, concerning conventional 
continual data server device . 

In one of conventional continual data server device , there are 
some which havekind of configuration which is shown in 
Figure 19 . 

access demand for continual data which was given out with 
the user or application program in continual data server 
device a this way, is sent with communication between 
process and communication etc which goes by way of the 
network . 

this access request, through common bus 721 from network 
section 706, is conveyedby central control system 720, 
acceptance is done. 

central control system 720 conveys reading of continual data 
which is requiredto storage unit section 704. 

As for data storage control device 714 of storage unit section 
704, continual data which the display is done reading *, is 
written to buffer memory 718 from data storage device 712. 

feed of data on buffer memory 718 display it designates 
central control system 720,as network section 706 . 

network section 706 sends out continual data vis-a-vis 
forwarding destination which is appointed with access 
request. 

These operations are done fixed time interval which usually, 
is called the slot as unit . 

When disk drive is used is many in data storage device which 
remembers thecontinual data , but when optical disk and 
magneto-optical disk device etc are used, it is. 

It is in addition to disk drive , also times when RAM and the 
EEPROM or other semiconductor storage device are used. 
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n~Ai!J\;;l..O){!A'J$~·~-Q.t"t"~Wcf.J:-=> 
'"((, \f.:. 

*t=. DRAM c~iii\;;I'..O)ra,"t"T'-1tfni!tJ<rr 
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*t=. ~*- ~!11'\1$0)~.=.·;~t-ftllT'-11fiii! 
I::.A:i!,I\;;I'..~~Jm9 .Qii~T'-11-+f-1 \~II 
"C." let, !>~~-~~*1:.-:>(, ''"C-;iEO)~fb,ra, 
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[0007] 

In addition, as shown in Figure 20 , there are some which 
apply [sutoraipingu ] technique where it has storage unit 
section 704 of plural array , divides thecontinuat data of one 
and it disperses it houses over the plural array . 

This enlarges data transfer capacity (Entire dope width ), 
compared to multiple user simultaneously hasdesignated that 
it makes that access it does possible as objective to same 
continual data . 

[0008) 

With conventional continual data server device of this kind, 
storage unit section 704 and network section 706 makes use 
demand for common bus 721, storage unit section 704 where 
unshown arrange device arrangements, acquires useright and 
network section 706 using common bus 721, data transfer 
between the buffer memoty 718 is done. 

Therefore, time when it requires in arrange operation usage of 
common bus 721 decreasing, simultaneously number of users 
which access it ispossible decreases. 

In addition, because with continual data server device because 
regeneration on user terminal side is not discontinued, it is 
necessary normally to guaranteethat in each user terminal data 
of constant amount is transferred with thefixed time interval 
without break, for this guarantee, taking Yutaka excessively, 
you hold down usage of bus low. 

Therefore, while doing above-mentioned guarantee, new 
technology whichimproves is desired usage of common bus . 

[0009] 

[Problems to be Solved by the Invention ] 

Until recently, with computer device which has unit of plural 
whichis connected to common bus , fixed time was wasted by 
arrange operation,centering on use right of common bus when 
this raises usage of common bus , had become damage . 

In addition, when data transfer is done between DRAM and 
common bus ,[reetenshi ] joined to arrange operation, 
furthermore usage of common bus was a problem which 
decreases. 

[0010) 

In addition, until recently, with continual data server device 
which in the data transfer between unit of device interior 
utilizes common bus , data of constant amount while normally 
guaranteeing that is transferred with thefixed time interval 
without break concerning a certain user terminal, usage of the 
common bus as for improving it was difficult. 
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7:./ .:J.. - 1) ~?"I::J;.LJ I \;:l..ftffl*i~WIJ LJ ~-c .Qt.: 
lh. :§-.:t.::.·,:~t-0)1\;:l..{tffl~Wl~lit~~l::-{liD£ 
"t .Q;:c!::tJ<"C'~ .Q o 

¢.;1::. ;::n~~JmL -cc;t-l:'J"'O)tfj~~~ft 
~ft"t.Q;:c!::I::J:::LJ), ;t-l:•JO)v-.:r~.Y~Il.!!i& 
T .Q;:c!::f.J("'{*~.Qo 

~"?"'(.I \;:l..O)~$~f.j:ftffl({f!Jf.I$0)1AJJ:)tJ< 
;!JUJl"C'~.Qo 

[0014] 

*~BJ!(~*I.ft2)1cl:. ~*I.ft I l::it;)t, '"'C. ntri2.:1 
C?"?.t...~fl:f«L. ntri2.~M-¥$i1::11t~l6ct;-¥ 
~~:t~"t .QtJ:l ~itlJ~~li~c.;l::fft ;tt.:;:c!::~ 
~flc!::"t.Qo 

*§'@BJ!(~*I.ft 3)1<1:, aR*I.ft 2 l::it;it, '"'C. ntri2. 
~flll.l¥-~lcl:~l!l{O);(-l:;l)l \~?tJ,i;f.j:LJ. §).Q1 \ 
~? ...... O)tJ:l·~~~~~~.;O)·~~O'j.c!::.~O) 
I\~? fJ\ i;O)mJiCWIJ ~ "¥-~I::J:..Q~3HI:l Lc!::tJ< 
:M!:~JI¥-JI::ft*':h.Q;:c!::~~-c!::T .Qo 

[0015] 

*§'@eJ!caW*I.ft 4)1<1:. ~•*I.ft 1 1::1.iL ,-c. mrac 
WIJ~lif.~lcl:. ntrt2.:1C?"5.L..I::~-::>"'C' ~.:::L= 
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[0011] 

As for this invention, considering to above-mentioned 
situation , beingsomething which it is possible, it makes thing 
objective which offers computer device which makes 
improvement of usage of common bus possible. 

In addition, this invention while normally guaranteeing that in 
each user terminal data of constant amount is transferred with 
fixed time interval withoutbreak, makes thing objective which 
offers continual data server device whichmakes improvement 
of usage of common bus which it uses for the data transfer 
with device interior possible. 

[0012] 

[Means to Solve the Problems ] 

computer device relating to this invention (Claim I ), unit of 
plural (Following to allotment of below-mentioned 
[maikurosukejuura ], you use the common bus) with,storage 
means which houses common bus and program which connect 
unit of plural ( [maikurosukejuuruteeburu]) with, following 
to this program , designates that it hasallotment means 
( [maikurosukejuura]) which allots right each unit to use the 
common bus , to deterministic as feature. 

[0013] 

Depending on bus use request from each unit , it is not 
toarrangement bus use right , in order to allot bus use right 
with scheduling which it decides beforehand, you can 
guarantee bus use time ofeach unit decide. 

Furthermore, (In preceding issuing display to memory to 
depend), [reetenshi] of memory hiding is possible making 
useofthis. 

Therefore, it can actualize efficient use (Improvement of 
usage ) of bus . 

[0014] 

this invention (Claim 2 ) draws up aforementioned program in 
Claim I ,designates that furthermore it has central control 
system which possesses means which is written to 
aforementioned storage means as feature. 

As for this invention (Claim 3 ), as for aforementioned 
storage means it consists of memory bank of plural in Claim 
2 , it designates that with writing from central control system 
to a certain bank and aforementioned allotment means from 
other bank reading is done in arrayed as feature. 

[0015] 

As for this invention (Claim 4 ), in Claim 1 , as for 
aforementioned allotment means , following to 
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·:~H::7 t-:'vA.(Ui:3j.l::i:l L;t; 7 t:vA.t1!=~i63j.;t; 
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illl*l'Ji 1 r::tcti(l)~tWtl~li. 

[0016] 

*~B}j(gllf*li 5)l;l:, illf*li I (::i:)L '"'C, iitrtc 
:MiM.f.¥5ti:::MiM~h.Q :tc?·'5.L..Icl:, 9;3j.l::l:l L 
~7t-:'v.A,e:~i03j.~7t-:'vA.&U~Y~L~ 
ll!l:~~c.:r::;t-'J n'.;~tJ. iitrac~J E¥~.f.¥5tlcl: • .: 
(l).:r::,t-'J r::-a-a.;n.Q 7t-:'vA.I::~?L '"t'~~= 
·:~t-"'-(l)m~~•iii!L -catt7t:vA. ~-f:,?'J ;t:, 
t--t .QII.Jfl:~, ntra2tttJ~L~ ll!l:r::~tb-c~tJ~ 
Tt(7)1:if.,.Q.:C;~~~I!:::T .Q, *~BJl(iff*IJi 
6)1cl:, ~*lli 5 r::t:>L '"t', iitrtc~J E'!.f.¥5!:1cl:, :a: 
~)03j.~~=-·:~ t-l::-~)63j. $\'; 7 t-:' vA. ~'E3't.' 
tl:jff.i~fii!L..t.::~~r:: • .:(J)ti!J~r=~IZ-t .Q-T 
-11fJ<ft:i!/\A...t.l::tH£ Lfci:fJ'-:> t.::~.; f;;f, a!t 
7t:v.A(7)-f/? 1J;t:,t-~fi*'"f', e:~l63j.;t; 
~=-·:~H::~L-~)03j.~fi*'t.;:L 'J::?~~"t .Q 
.:e:~~~~c!:::"t .Q. 
[0017] 

*~BJl(iff*lli 7)1cl:, ift*lli 1 r::it:>L '"t', ntrac 
:MiM.f.¥5tlcl:*i:l!l(7);Lti)J \:,.t?fJ,.;t.;:L), ~;Lt 
'J, \:;?r::rcl: .:e-n:e n~ JZ-t -l>11-lf·:~ t-~= ·:~ 
"""'(l)m~(J)~c!:::~.Q:tc~:;.L..~MM~n.Q 
t(7)1:;t;j.Q.:c!:::~~~c!:::"t .Q. 

[0018] 

*~B.Jl<illf*lli 8)lcl:, illl*li 7 r::it:>L '"t', iitrtc 
Ill E'l.f. ¥5I: I cl: iitr tc 11 -If·:~ t-~ .=. ·:~ t- (J) -t-h of h 
n<iitr~Cft:il, \A. ~1':,11 'J-:1L -c ~m-t .QJ::? 
I!JtJ E'I"'C .Q.:C:~~~c!:::"t .Q. 

[0019] 

*~B.Jl(ift*lli 9)1::{i.Qilt;'C-T-11-+t-l \f;l:, 
A. t-v-~ fJ' €>9;3j.l::l:l Lt.::-T-11~-IIttc fi-t 
.QI\'!177 ;l.t'J~=·:~t-c. ''·:~7r Pf:'J(J)-T
~~~~--+f~Ji!;t;cL -cilmmr::i!tJ w -til 
-~~~=-'!IN.:n.;~=.'!lt-~~tc(J)~-f?c 
.A?-~.:1. -'5(7)~JtJ E¥1 -cr::ttt-::>-c 3til' \A.~~ 
m-t -l>)t:, .:n.;~=·:~t-~tit;'C-t .Q3tii,,A. 
c, 7' c -1 '5 .L.. ~ :Mi M "t .Q .f. ¥51: I!:, .: (J) 7' c ~f'5 
1...1::~-::>"'(' ~~=·:~ t-fJ<3ti!l \A. ~~.lll"t .Q 
*~"J~, ~:iEiifti~r=~JtJ E¥~ -c .Q.f.¥5tc!:::~imi:itt.:: 
.:c!:::~~~c!:::"t .Q. 

[0020] 

ilf*lfi 1 (J)~BJli::?L '"'C~BJlLt.::fi:Jfl~J!:I:: 
1JD :it, - :iE (J) ra, ~ 1:il Fa $11 tllJ~.=. ·:,~ H ::;lt;'C -T 
-11n<i!LJl6-a.;n, U.L'"t'lcl:, -:iE(J)ra,~1:il 
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aforementioned program , in each unit address (reading 
destination address /writing destination address ) and 
computer device . which is stated in Claim 1 which designates 
that itis something which transfers operating mode (reading 
command /writing command ) as feature 

[0016] 

Transferring display to each unit on basis of address whichas 
for this invention (Claim 5 ), as for program which is housed 
in theaforementioned storage means in Claim 1 , consists of 
entry whichincludes reading destination address , writing 
destination address and number of repetitions , as for 
aforementioned allotment means , is included in this entry , 
operation which increment does said address, Following to 
aforementioned number of repetitions , it designates that it 
issomething which it repeats as feature, if as for this invention 
(Claim 6 ), as foraforementioned allotment means , when it 
transferred display which includes writing destination address 
in unit ahead writing , data whichcorresponds to this display 
did not exist is on common bus in Claim 5 ,increment of said 
address action, In order not to do writing , vis-a-vis unit ahead 
writing itdesignates that display it does as feature. 

[0017] 

As for this invention (Claim 7 ), as for aforementioned 
storage means it consists of memory bank of plural in Claim 
1 , it designates that it issomething where program which 
becomes basis of display to the target unit which corresponds 
respectively is housed as feature in each memory bank . 

[0018] 

As for this invention (Claim 8 ), as for aforementioned 
allotment means eachone of aforementioned target unit 
interleave doing aforementioned common bus , in order to 
use, it designates that it aJiots as feature in the Claim 7. 

[0019] 

As for continual data server relating to this invention (Claim 
9 ), reading it is communication control unit which sends out 
data of buffer memory unit and buffer memory 
whichremember data at one time to communications line with 
each user as the addresee (These unit following to allotment 
of below-mentioned [maikurosukejuura ], use common bus) 
with, following to means. this program which houses common 
bus and the program which connect these unit from storage 
unit , right each unit to use common bus , It designates that it 
has means which is allotted to deterministic as feature . 

(0020) 

ContinuaJ data is sent by communication control unit with 
fixed spacing inaddition to acting effect which is explained 
concerning invention of Claim 1 , you can guarantee that 
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mB~r::il*1f7-1t tJ<i! LJ t:fj ~n~~c~i*ruE't 
~~ctJ<'"t'i!"~o 

~?-c. i!m~t~Jfifl~=-·;~t-tJ<i!mll!r::il~7-
1t~i! LJ t:fj 't*'"t'~7-1t~-lt!fac11'9 ~~ ~.,.. 
·;~t-J-l::•JO)~:Ji~!PIJ<'"t'i!-. *t::.. i!mB:&O)~ 
r::f'f:r±L -cil$ft7-1t~lli~'t ~~--If~*'= 
i!St. '-c:'il:mLt::., <7·;.~t-~i*~'t ~~<·;~?yO)~ 
fi~P/J('"t'i!"~o 

[0021] 

*~BJl(~ft*liiO)Ii. ift*ll9 l::i!St. '"'C, 4}~ 
--tf~r::i!LJ t:fj~n-l>-"'i!-7-1ttJ<-~O)r.m~ 
'"('I \-;J?y J-l:: 1) .:1.=.•;.~1-tJ't;i!mft!J{ifl~=.·;,~H:: 
JlllLJ]6*.tJ.~J:;:-)(::, ~i!J\.7-0)~m~IJJLJ~ 
-c ~ :1 rY.f 7 k ~ ff: ~ L, liiJIC~ ~PH5t I:: i!ti!" 
illt:E¥-~~~'9 ~ tf:l ~ft!Jfifl~ii~~ .;r:: m x t::. 
~c~~iftac't ~0 

[0022] 

*~BJ!(~ft*lill)li. aft*li91::i!St. '"'C, i!m 
~t~Jfifl~=-·;.~ t-~1tLt.:' <·;.~?y J-l::•J tJ' t;i! mB:& 
-"O)"T-$10);! LJ t:fjl.,.0)$1.{~~?"~ A.O•;,~I-$ 
in:'"t'~iff-'9 -6>!¥-~c. liiJICA.O·;,~t-~~~~::~ 
~~=~IIJLt.:4}~=.A.o·;.~t-(1;)0)-~0)in:iil::, 
~~--tf~(::j! L) t:fj~.tJ.~-"'i!-7-$t~i!Fa$tJ 
{ifl~=.·;~H::I& L)i6Ut.:d)O)~ij/ \A,O)~J=f:l tJ< 
WfJL)~"Ct;.tl..QJ:::?I::, /0?"7k~ff:nltL. lilT 
IC~M!¥-~I::.i!"i6t:!¥-~c~~'9 ~ tP ~ttl 
fifl~ii~~ .;r:: fill xt.:~c~~~tc't ~ o 

[0023] 

~.tJ.(::J:;:LJ, A.O•;,~t-J:;:LJt*HltJ'l. '$in:O)-~O) 
nn~'"t'. i!rattJfifl~=-·;~H::ilit7-1ttJ<i!LJ 
ill*.tL~~c~i*ruE't ~~ctJ<'"t'i!--l:lo 

~?"'C, 1~7·;,~t-J-l:: 1J~~--tf~*O)/\•;Oy 
O)~i[~~.;r::Pfcl:('"t'i!"-l:lo 

[0024] 

*~B..I:I(~ft*li 12)1;t, aft*li II l::i!St. '"'C, liiJ 
tctf:l~ttlfifl~iitJ<•i!-i6t·:to?"7kl;t, lilrac 
~=.A.c·;,~t-¥irr'"t'ff:~~n. liiJICWIJ~-=F~I;t, 
A.IJ•;JI-O)~IJJ~~~O)/C?"7k~ftLJi/&L "( 
mt. \~t,O)'"('jf.,~~c~~·c't -l>o 

[0025] 

~nr::J:::LJ. lilrac~M!f.~O)~fit~'J'~<'"t'i!
~0 

*~aJl<iR*ll B)li. lift* II 9 r::i!St. '"C. i!ra 
$tjtilJ~=.·;~t-~1tLf.:I\•;J?Y ;1-l:;IJ i'J'i;i!Fai§ 
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continual data is sent out to communications line with 
consequently , fixed spacing . 

Therefore, until communication control unit sends out 
continual data to communications line ,it can make capacity 
of buffer which keeps packet which itreceives capacity of 
packet memory which remembers said data at one timeit can 
make little, in addition, communications line existing first, in 
the user terminal which regeneration does continual data little. 

[0021) 

this invention (Claim 10) in order for data which it should 
you send out toeach user address in Claim 9, with fixed 
spacing from buffer memory unit· to be taken in to 
communication control unit , draws up program which allots 
useof common bus , designates that furthermore it has central 
control system whichpossesses means which is written to 
aforementioned storage means as feature. 

[0022] 

communication control unit it is through this invention (Claim 
11 ), in Claim 9, from buffer memory the timing offeed of 
data to communications line with slot unit means. 
aforementioned slot which display is done in fixed position 
insideeach [minisurotto] which is divided into equal parts in 
plural , In order to be able to allot use of common bus in order 
to take in data being supposed you send out to each user 
address to the communication control unit , it draws up 
program , it designates that furthermore it has central control 
system which possesses means which is written to 
theaforementioned storage means as feature. 

[0023] 

Because of this, with fixed spacing of small unit , you 
canguarantee that continual data is sent to communication 
control unit in comparisonwith slot . 

Therefore, capacity of buffer of packet memory and user 
terminal furthermore can be made little. 

[0024) 

As for this invention (Claim 12 ), as for program which 
aforementioned central control system writes in Claim II , it 
is drawn up with aforementioned [minisurotto] 
unit ,aforementioned allotment means designates that it is 
somethingwhich uses number of divisions amount this 
program of slot over again as feature. 

[0025] 

Because of this, capacity of aforementioned storage means 
can be madesmall. 

As for this invention (Claim l3 ), in Claim 9, it is through 
communication control unit from the buffer memory , 
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~~"'f-~~~y~~~~~~~~~AC~~
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[0026] 

=.nr::J:LJ. ft~--!fO)~*t::·;~~v-H::stl: 
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AC·;~~~~i;I:.#~J~t::t~~~~?CAC·;~~ 
c~ T)fflL '~c~.;r::&L '0 
[0027] 

*~BJ!<aft*l1l 14)1;t. aft*l1l 13 r::!>L 'T. M 
ielfl:9i!:ttlfftll~m£tJ<:et~i6c:tc ~7.L..I;t. '~·;~ 
'77 )I!EIJ~=.·;~~J;t{jjifg*'Jfftll~::_,;l~p;j0)7t: 
vA, iiiJic~~?CAC•;~f-.~I!!:I::~JtT~fiLJ 
i/!~@)l!lri~ct.·.r.~~~J f.l\i;f~L), JiiJ~I'lJ ~-"F~ 
l;t, ;::.(]).r.~f-. 1) l::~a;;tt,~ 7t:vAI:.~?L '"C 
tt~=-·;~~~~mjf-~fi~-t ~l!li1=~. JiiJieti 
LJil!~mJ l!!:r::~? Tfi¥LJ il!-t =.cr::J: LJ. iitrict:: 
·;~~v-H::stl:t::{!fflWlra,~~JLJ ~T ~tO)"'t: 
N.>~=.c~~lltc"t ~ o 

[0028] 

;:;tt,r::J:LJ. litrie#Hfi-"F~O)~:Ji~'J'~("'t:~ 
~0 

*~BJl(!R*l1l 15)1;t, afi*l1l 9 l::i>L '"C, A f-. 
v-~tJ,.;m111-~ ~tt.t::'T-~~~ ~·;~?y )1-=E'J 
~=.'!I~ I::JDl LJ it. ct.' I!JA(]) ~ill ~A O){iffl ~~~ LJ 
~T ~ :tc~7.L..~i1=n:t~. litric#Hf!=Fm:r::1!t 
~it.ct.·-=Fm:~;fij-9 ~ ~P :!R:ttlfftll~ll~~.; r:: fili ;t 
t::=.c~~lltc"t ~o 

a;t::.. UI*l1l 10 ~lfl:9i!:$1Jfft!J~ff£1::*-=Fm:~fl:i 
;t TfMiit-t~=.ct"t:~~o 

[0029] 

t~i>. ift*l1l2-8 ~tt~a.Jlr;t. m*l1l9 O)if*"f 
"'f-~-+J--1 ~~Jill::t~Jf.liiJfm\.'j}~o 

m*l1l6 ~m*l1l9r::~m-t ~ta~, litriel'll~ 
.f.m:l;t. 1~•;1'77 )I-=E 1J~=.·;~H::e:~i6111-$t:7t: 
vA~~cmj'f-~fi~~t::.ta~r::. ;:O)mmr:: 
~ItT ~"'f-~tJ<~if!' ~A..t.l::1=f:tt ~t~tJ,-:>t:: 
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aforementioned slot of a quantity which to bit rate of the data 
which it should you send out to means. each user 
addresswhich timing of feed of data to communications line 
with slot unit display is done responds Micros lot which is 
divided into equal parts in plural , In order to be allotted, as 
use period of common bus in order to take in said data to 
communication control unit it draws up program , it 
designates thatfurthermore it has central control system which 
possesses means which iswritten to aforementioned storage 
means as feature. 

[0026] 

Because ofthis, bus use period which responds to request bit 
rate of each user ,can be guaranteed inside each slot . 

When ( Those which furthermore divide [minisurotto] Micros 
lot doing) it uses claim II [minisurotto] with combining 
furthermore it is good. 

[0027] 

Operation which transfers display to each unit on basis of 
address which as for this invention (Claim 14 ), as for 
program which theaforementioned central control system 
writes in Claim 13 , consists of entry whichincludes number 
of repetitions which corresponds to quantity of address, 
aforementioned Micros lot inside buffer memory unit and 
communication control unit as for theaforementioned 
allotment means , is included in this entry , Following to 
aforementioned number of repetitions , it designates that it 
issomething which allots use period which responds to 
aforementioned bit rate by repeating, as feature. 

[0028) 

Because of this, capacity of aforementioned storage means 
can be madesmall. 

this invention (Claim 15 ) case where data which reads out 
from storage unit in Claim 9, is taken in to buffer memory 
unit draws up program which allotsuse of common bus , 
designates that furthermore it has central control system 
which possesses means which is written to aforementioned 
storage means as feature. 

In addition, providing this means for central control system of 
Claim 10 , the configuration it is possible also to do. 

[0029] 

Furthermore, each invention of Claim 2-8 is applicable even 
in thecontinual data server device of Claim 9. 

When Claim 6 is applied to Claim 9, if as for 
aforementionedallotment means , when display which 
includes writing destination address in buffer memory unit 
was transferred, data which corresponds to this display did 
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iR*II7 filR*II91::imm-t .Q~~. fttrt2~tfl 
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[0031] 

iR>1Uls fllJi*II91::imm-t .Q~fi. fttriEfiiJE§ 
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.Q=f.~f~i;I::S't?j.. fttr~2~il' \.AO){ifflO)fiiJ 
LJ E§"'Cicl:. jjl]'a2.AC •:Jf-.f*ll!rl::afH:tl::~fiiJLf::. 
~1' ?C.AC•:Jf-..!f!i:li""C:ff?"'Ct.flL '• 

[0032] 

f.l:i-3. jjiJGE~tfl=f.~lcl:;(=t:'JffflL'"'Ctf4fitL "'C 
tliL'. 

if.t::.. jjl]'~2~~=f.~l::~ffl"'t .Q ?'c?.?.b.c!::L 
"'CiliJtLfJ:L' NOP a'ttt·f~tfl""C:~.QJ:?I::L "'C 
tliL'. 

[0033] 

if.t::.. o§.:~..=.·:~H::71-!'v.A&t'Jil.Jfl:.::r:-l-!'f~ 
~"'t .Qt::.d.>l:: • .:Y:-$lf~~"'t .Qfii~ifH~il 
1\.A)~fiill:.~iai!ffifflL -ct&L'L, ~.:Y:
$lfti~T .Qfii!M~IcJ:5.liJI::i5tltf::.Ei!Mffi 
fflL -ct&L'• 

[0034] 

[~f!I'!O)~~O)Jftti1l] 

~~-~~a-•~Lt.~:~;~~m~~O)Jttfi1lf 
~f!l'l9.Q. 

*~~fftti1l""C:Icl:, *~f!l'li::~.Q~1'?C.A7~ 
.:~.-?I::J:.Q~~~~f.I:I!JLJ E§"'CI::ftb"'C~il 
1\.Affiffl"t .Q*ll8cm.:~..=.~t--f~9 .QitlUI 
~ti~L -c, *il!rmi!I~.:Y:-$10)7?-t!.A!!* 
r::fiil'*r::r;t;~L -r~tl~it~~mi!lt1t.:Y:-$! 
m-tt-t::: .A fff?i!I!~.:Y:-$1-+f-J \~flflfllLJ 
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notexist is on common bus , it does not do increment of said 
address , in ordernot to do writing , vis-a-vis buffer memory 
unit display it does, itrequires. 

[0030] 

When Claim 7 is applied to Claim 9, as for aforementioned 
storage means it consists of memory bank which is provided 
in communication control unit correspondence of plural, 
program which becomes basis of the display to 
communication control unit which corresponds respectively is 
housed requiresin each memory bank . 

[0031] 

When Claim 8 is applied to Claim 9, interleave doing display 
forrespectively to aforementioned communication control unit 
it transfers theaforementioned allotment means it requires . 

In addition, each invention of Claim 11 -14 is applicable even 
in thecontinual data server device of Claim 15 . 

In these cases, central control system of Claim 15 , from 
storage unit timing of reading of data to buffer memory unit 
furthermore including means which display is done with slot 
unit , aforementioned slot with Micros lot unit which is 
divided into equal parts in plural is goodallotting use of 
aforementioned common bus . 

[0032] 

Furthermore, aforementioned storage means configuration is 
good doing makinguse of memory : 

1n addition, NOPcommand which nothing is done as program 
which ishoused in aforementioned storage.means can be 
housed is good requiring. 

[0033] 

In addition, transfer road which transfers data in order 
totransfer address and operating mode in each unit , (common 
bus ) with it is goodusing same transfer road and, it is good 
using transfer roadwhich is provided separately from transfer 
road which transfers said data . 

[0034] 

[Embodiment of the Invention] 

While below, referring to drawing , you explain Embodiment 
oflnvention . 

With this embodiment , deterministic following to allotment 
with [maikurosukejuura ] whichrelates to this invention , 
responding simultaneously to access demandfor continual 
data of plural as computer device which possesses the unit of 
plural which uses common bus , it picks up continual data 
server device which does service of image and audio or other 
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[0035] 

~~0-~B~S~UM2~-~B~~~* 
~B,ij~JI*-fe'T-11-lf-1 \(J);t.•:; t-? -?{flll:imJ 
.ffH .. t.:t§J.g-1:-:::>L \'"(. M 3 ~-~B~~Icl:*~ 
IYJ~li~'T-11-lf-J\~!ii~.:t-·:;t-?-?!$S 
~ "U.AH..~-:.i!$1:imm L..t.:~.g-1::-:::>L '""C~BJJ 
""t~. 

[0036] 

(·~Jf~~ 1)fi*JJI:. ·~ff~~ l 1:-:::>L'""C~B..ij 
""t~. 

~ 1 I:*•~Bfmi:{K:~li~-T-11-lf-,\~ 
II O)tM/iX:~if-""t. 
[0037] 

*•M!:B~O)JI~'T-11-lf-J\ilt!iilcl:.ll~ 
'T-11~~ML.. "t"L '~M~i:tl!li:~-T-11aatilt 
!lt2~~.:r-11aam~liit2~;.:r-11~~w 
-t'f-11Gi!ilffi!Hi1Pltlii 14 ctJ,;tJ:~.At-t..--:.i 
!m 4.11t.At-v-:.i!m 4 il';~ci~j.WL..t.:-T-11~ 
-&ijoi2,m"j"~J\•:J77;(.::CIJ 18, ~/\•:J77;(.::CIJ 
18 O)'T-~~:§-.:J..--t:f~* 32 ~Ji!~~L.. -c.:t-·:; 
t-'J-? 3o l:mLJW-tti:l!!:(;:;:-c:lcl: 2 -etc""t~) 
O).:t-·:;t-':7-?!m 6 • .At-v-:.i!m 4 c!::J\·:;7y;t 
.::c•J t8c.:t-·:;t-'J-?!m6~tl~-t{>Jtii,,.A v 
BUS.~* 32 iJ';O)~*I:£?L '"t"'T-11Gc 
mltt~12 tJ';.:r-11~~cilj.wL -c.:t-.·.:Jt-?-? 3 
o l:mLJW-t*~O).A7:.i.::I.-•J:,.,?" • .:t-·.:Jt-'J
?w~~~~~~cL..-c.~A~k~~~~~ 
~fit.i:?tP9!:ffi!J~ltfl 20. ~cp9!:ffi!J~1tlii 20 
I:~LJII(f:JE~tJ.f.:'l-'( ?O.A7:.i .::1.-}1;0)-;;fO?" 

7k~f&tf!T~'l-'(?OA7:.i.::I.-}I;~-:1JJ; 2 
2. ~:10?"7ki:~?""C.:t-·.:JI-'J-?!$61:Jtil 
1\.A VBUS ~~ffl""t ~ti~J~?il:i:ti<JI:.i!itJLJEfa"t" 
~'l-f?O.A?":.i.::I.-7 24 ~{iijt ""(1..'~• 

[0038] 

.At-v-:.i!m 4 • .:t-·.:Jt-?-?!m 6. '''.!177;t.::C•J 
18 O)~WIJI;l:~q~ 19 ~18120 ~;ttlt""t~.:J...::. 
'.!11-c~*tt<ll:l;l:fg]~~N.>~tJ<, *•~lt~RB~ 
lcl:. tP9i!:ffi!J~!ilii 20 lcl:.At-v-:.i!m 4 ~.:t-·.:Jt
':7-?!m 6 I:..AO•.:JI-(-:i:~~ra,ra,i!M)!f!i:it0 
ll.ltFm~~w-t cbtl:., 'l-f ?o-7.?-:.i.::I.-)"' 
~--:fJJ; 22 l:'l-f?O.A7:.i.::I.-JJ;~-:fo?"7 
.l..~IJ:e-~cilj., 'l-'(?O.A'T:.i.::I.-722(;l:;:O):f 
o?"?.L..I:.~L '.7.1-v-:.i!$ 4 S~U.:t-·:;t-?
?!$ 6I:.J::~:Iti11\.A VBUS O){f.ffJ~?I(f:JE~I: 
tll~L ""CL '(• 

""tt.i:t.rt:>, :§-.:J...::.•.:Jt-fJ,;0,\.7.~lf:l~*':ta: 
ff:L.. ""CI\.A~fflfi~IIU$~fi?O)~Icl:t.i:<. 7 
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continual data . 

[0035] 

When with first embodiment and second embodiment this 
invention is applied to network section of continual data 
server, being attached, when with embodiment of third this 
invention it applies to network section and storage unit 
section of continual data server device , being attached, you 
explain. 

[0036] 

(embodiment I ) First, you explain concerning embodiment I. 

configuration of continual data server device which relates to 
this embodiment in the Figure 1 is shown. 

[0037] 

As for continual data server device of this embodiment , 
storage unit section 4 whichconsists of data storage controller 
14 which read-out does data from data storage device 12 and 
said data storage device 12 of specified number of devices 
which houses continual data, from said storage unit section 4 
reading it is network section 6 of plural (Here 2 it does ) 
whichsends out data of buffer memory 18, said buffer 
memory 18 which remembers data at one timeto network 30 
with each user terminal 32 as addresee , Until data reading * 
is sent out to network 30 from data storage device 12 storage 
unit section on basis of request from common bus VBUS, 
terminal32 whichconnects 4 and buffer memory 18 and 
network section 6, program of[maikurosukejuuru ]which is 
decided by central control system 20, said central control 
system 20 which controls system entirety with thesetting of 
scheduling , network as beginning, is housed 
[maikurosukejuuruteeburu] 22, Following to said program, 
decide it allots right to use common bus VBUS for network 
section6 [maikurosukejuura] it has 24. 

[0038] 

storage unit section 4, network section 6, role of buffer 
memory 18 is similar to unit lind basic to which respectively 
Figure 19 and Figure 20 correspond,but with this 
embodiment , as for central control system 20 as in storage 
unit section operation command of slot (Fixed time interval ) 
unit is put out 4 and network section 6, 
[maikurosukejuuruteeburu] In 22 program of 
[maikurosukejuuru] writing, [maikurosukejuura] 22 controls 
use of the common bus VBUS decide in storage unit section 4 
and network section 6 in accordance with this program . 

Depending on bus use request from namely, each unit, it 
isnot to arrangement bus use right , bus use time of each unit 
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d')'fi.d')t=."':l.{ ?OA7~ .::t-JJ.,I::J::LJ I ~A~JfJ 
m~!fiqLJ s-c .g.:.e:I::J::LJ. ~.:::t..=.·;~t-(1), ~A~ 
JfJ~Wl~lli'fi.(I(JI:~!i£"9 .gJ::?I:L. "t"L ,.go 

.:.ni:J:-::>1:". -'fi.O)r,m*i1:.::t-·;~t-'J-?® 6 1:: 
-'fi.•O)~~~-~~~~~•n.-'fi.O)M~ 
1:iiFs:i&l:-'fi.•(1)~~~-~t.J<zLJW~n.g 
.:.C::~~WEV:::>?, ~ilr\A(1)~Jfl$(1)raJ..t.~ 
~.g.:.C::~1:@.~~~-eA~~C.:::t.-~~ 
~raJ _t~tt .g.:.C::t.J<\:@ .go 

*t=. • .:t-·;~1-'J-?$ 6 t.J<iiFs:i&I:~~T'-~~ 
z LJ W"9*1:~~-~~-~~2:tiT .g, <7·;~1-)l 
.:r•J 18 (1)~-~1;-fJ:(\:@. •t=. i1Fs:i3(1)$t 
l:tH£L "t"~~~-1Z~M~9 .g.:::t.-~~*1: 
t:>L '"t":Yi:Fs:L.t=.' <7·;~1-~~~T .g,~·.:J77(1)~ 
fii:~!Ji'fJ:(\:@.g"J#.\ tif.>.go 

[0039] 

~"'F. *~D1Uf~~~~i;I:~L.(~BJlL. "t"L '(o 

•-r. cp~$JJfjp~Jli 20. A t-v-~$ 4 • .::t-·;~t
':7-?$ 6 (1)~*(1<JtJtf4Ji.ti::?L \"(~B)l9 .go 

[0040] 

cp:!R;$JJfjp~fti 20 tel::. -01J:.itlct'm=t=-BtfJtiC::~t:. 
cl::?l: CPU c)l-=EI) ~ftit.l'i;tfitR!C;L.. 'Y AT kif:. 
i*I:~T .g$Jjfjp~82l!l!L.t=.'I71-'7:r.7~ CPU 
1:~n-t .g.:.e:1:J:: LJ. "f(1)tl~~~.g.:.e:t.Jt1: 
@.go 

cp:!R;~J{fffl~fl 20 lei:: • .Y AT kif:.i*~$ll{fff]T .g 
t=.d)l:. 'YAT k.i;t;;ll:82tll.. "t"L'.g~~~~
~O)i±*fi. ~i!l~~-~(1)~-fA?~lli 12 A..(!) 

Ialli~~- ~*·.:JI-'J-?$ 6 t.J<ftt;'C1:@.gil 
Fs:i&Cc.'YATk~O)ffl-~T~"t"~~L."t" 
L ,.g, if.>.QL 'lci::~.Q.:.C::t.J<1:@.go 

i!I~T'-1ZC1)tt*fiC::L."t"~.i!lt;'C~-1Z~if.>.g 
L'lcl:: ID ::J-t-:'Cc(1)~~~~-~~~'fi.9.gt=. 
d) O)ffl.O)flt!l:. -01J:.itlct~~t;'C~-~ (1)~~ 
-~&~. i!l~~-~t.J<~I!kO)::fO•;J?t.l'i;tJ:.g 
ii~O)tf:.:;fo·;~?l!kCct.J<~;ti;*t,.go 

[0041] 

~-1Z82tlUtlli 12 lei::. ~-~ff"JS~O>i!ltl'C~ 
-1Z~82fl"t.gt=.d>O)t(1)1:if.>LJ. Hl~~..fA? 
~11. ;'t;~..fA?~11. ;'t;S~~-1'A?~11~(1) 
~..fA?1t11~JflL '.Q~C::t.l<1:@.go 

*t=.. T-1'A?1t11~~H:t. RAM~ EEPROM 
~(1)-*l#i*8211~11Cc414' O)t,(!)~ JfJL ,.g 
.:.C::t.J<\:@ .Qo 

~-118211~11 12 1:8211-t .gi!ltl'C~-1Zicl::. 
............ t. I. • ........ • ~I l.. •• II - ..1L. II L.~._,....._. .a...&. 
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isguaranteed decide by allotting bus use right with 
[maikurosukejuuru] which is decidedbeforehand, it has 
required . 

Now, continual data of constant amount is sent by network 
section 6 withfixed spacing , while guaranteeing that 
continual data of the constant amount is sent out to 
communications line with fixed spacing , can assure 
theimprovement ofusage of common bus, simultaneous 
service possible number of users can improve. 

In addition, until network section 6 sends out continual data to 
communications line , there is also a benefit which can make 
capacity of buffer which keeps packet which it receives 
capacity of packet memory 18 whichremembers said data at 
one time in user terminal which it can make little,in addition, 
communications line existing first, regeneration does 
continual data little. 

[0039] 

Below, this embodiment is explained furthermore in detail. 

First, you explain central control system 20, storage unit 
section 4, concerning basic constitution of network section 6. 

[0040] 

configuration it does central control system 20, from similar 
CPU , to for example electronic computer and memory device 
it can acquire function by executing software whichdescribes 
control for system entirety with CPU . 

central control system 20, in order to control system entirety , 
has managed, data inside system such as communications line 
which can connect arrangement state , each network section 6 
to disk drive 12 of specification , each continual data of 
eachcontinual data which storage has been made inside 
system entirely, or it can know. 

As specification of continual data , to other than data in 
orderspecific to do continual data name or IDcord or other 
each continual data ,you can think all data length of for 
example each continual data and thequantity etc of entire 
block when continual data consists ofblock of plural. 

[0041] 

data storage device 12, with those in order to remember image 
and audio or other continual data , can use magnetic disk 
device , optical disk device , magneto-optical disk device or 
other disk drive . 

In addition, various ones such as RAM and EEPROM or other 
semiconductor storage device can be used inaddition to disk 
drive. 

Continual data which is remembered in data storage device 12 . . 
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"j-T-11~~~. 
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O).!J f.ii~i~f! • fiJ.!I!~:h.~o 
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.:lf>:~~HtU~I;t, -T-11i~t!~fi': 12 (::L, '"C scs 
I .{;.,1!7:x:-.A~Ff":)fill~T-t'.A?~i'I~JfJt.' 
~to:>(::L,, .l;l"'f, -T-11~~ii~il12 ~-T-t'.A? 
12. -T-11~~t!$1Jfi!J~i'l14 ~SCSI ::~;:..,t--c-7 
t4 c~A~"t:. ~aJl~rr?tO)c9~. 

t.J:ct::l. )l*-'t-T-11o:>ft:!ii!JI:tt:-T:t·-T-11'"C~ 
~). :.O:>tl'f!ii$1&-T-11-+.T-1 {~i'll;t-~tf(Jf:: 
t::'-TJ!t"!J"-I{(::~fcf:h.~o 

[0042] 

.::t-·vt--'J-?1$ 6 l:t, J{·:~77JC-t•J 18 0)~~~~ 
:tt.t.:7t:t..-.A.t.J'.;;m$1&-T-11~~1:1-~ L,, =.:11.~ 
.::t-·vt--'7-? 30 o:>ilm~&r::ML, -cl!~J ~9. 

.::t-·vt--'J-?1$ 6 r::r:t. ATM ill~-1'--+t.::t-·vt--. 
FDDI t~c·~Ji$1&9~:.cf.J(~~~. 

.:lf>:~~ff~U~I;t, .::t-·:~1--'J-? 30 ~ ATM ~c 
l,, .:t-·vi--'J-?ff!l 6 l;t ATM :J~!--C-7 16 ~ 
mt. '-cm~9 ~tO:>cl, -c~PA9 ~t.J(, fl!1.0):1 
c I--:JJL-I::~-::5<.::t-·:~I--'J -?I::Ji*1&9 ~ttl'€! 
l:t. fi$;'t9 ~.::t-':II--'J-?I::Jtt:.t::-f;.,97:x:-.A 
tltfm~.:t-·vi--'J-?ffn 6 J1;lf::iiiE:~It:h.li& 

l. '· 
[0043] 

==~ . .:lf>:~~ff~Uo:>.:t-·vi--'J-?ff!l 6 O)tMiftl:: 
":)I, ''"Cmlljj9 .Q. 

IZI 2 r::.::t-·vt--'7-?$ 6 O)J1;1$mnto:>-i!J~ff.: 
9. 
IZ!O:>J:?I::.::t-·vi--'J-?ff!l 6l;t ATM :J~!--C-7 
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[0044] 

.:t-·vt--'J-?:1c-t?·v-+t 162 l;t. cp;!R:$tlfi!J~tm 2 
0 O:>mfftr::~-:51.''"(. ATM :J~!--C-7 16 O):J 
;.,t--c-JJ;•;C-t;IJ(Control Memory)166 O)ii:~ 
~fit.J:?. 

:J;.,t--C-JJ;· ;(-t;1J 166f::f;t, A TM O)@JflO)~ 
:tE. ,~'T·vt--JC.:e•J J1;Jo:>, {·v770)ii:~t.tc0)1ft 
-~~:iE9.Q. 
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is data which has structure where bit or byte which is 
continuedlines up. 

Continual data storage * is managed with unit of one Matome 
ballsuch as preferably , block . 

In addition, as for data storage controller 14 continual data 
which is rememberedin respectively, data storage device 12 
is written to address which display of buffer memory 18 
isdone reading , this . 

With this embodiment , use magnetic disk device which has 
SCSI interface as data storage device 12 below,reading disk 
12, data storage controller 14 SCSI controller 14, data storage 
device 12 explain. 

Furthermore, as for representative example of continual data 
with video *data ,in case ofthis continual data server device 
is called video server generally. 

[0042) 

network section 6 continual data sends out reading , this from 
the address where buffer memory 18 is appointed vis-a-vis 
communications line of network 30 . 

A TM network and Ethernet , FDDI etc can be connected to 
network section 6 . 

With this embodiment , it designates network 30 as A TM 
network , as for network section 6 it explains as those which 
configuration are done making use of A TM controller 16, but 
case you connect to network which is based on theother 
protocol , interface function which responds to network which 
isconnected as needed it provides inside network section 6, it 
is good. 

[0043) 

Here, you explain concerning structure of network section 6 
of the this embodiment. 

one example of internal configuration of network section 6 is 
shown in Figure 2 . 

As in figure network section 6 configuration is done from 
A TM controller 16 and network processor 162. 

[0044) 

network processor 162 control & memory of A TM controller 
16 (control memory ) sets 166 on basis of display of central 
control system 20. 

Setting or other data of buffer while setting and packet 
memory of the circuit of A TM is set to control & memory 
166. 
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'J71-'7.r.71:.J:-::>L'~I!lO).:J.-"'ftJ,~O)~;jt~ 
Plf!i!:L., -T-1A-?l&iii 12 -c+7?i!A.O)ti~tJ<t.i: 
l. 'J:?I:.~$.1lt. 'A-T~ .::I. -1J':..I?"~ftt.i:-::>"'Cj. 
lfl(J)::L--tftJ'~O)~;jti:.~L. "(.f;l--t:A.~fif.j: 
?. 
ftllttll~f!Ji$1:.'t l>t:.lf.II:.A."r~ .::1. -711A.O'/I
l:~~nl>-~O)(IilfM00~~$illl:l.."C.iJIJ;l 
l;fA.O•;Jf..O)tJ.In 13 fii:.~O)A.O•;~I-O)A.?-~.::L 
-IJ':..I?'~~~l... A-1-v-~$ 4 0) SCSI :::J':./1-
0-7 I41:.t-tL. -c~B~~~;t~. 
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data from buffer memory 18 compilation makes once packet 
memory 164 of ATM controller 16 VBUSinterface (Below, 
VBUSIF you inscribe.) via 163 . 

It unites data which is sent to packet memory 164, to A TM 
packet SARtip (Below, SARCHIP you inscribe.) with 165 
and stand and others * after being converted to signal of 
physical layer, through physical layer interface 167, it is sent 
out to the A TM network 30. 

[0045] 

At below, sequential you explain [maikurosukejuura] in 
regard to 24. 

First, outline operation of this embodiment is below, it groans. 

When regeneration demand for continual data is issued from 
user terminal 32 vis-a-vis continual data server device , 
central control system 20 searches, continual data which is 
required to which portion of which disk drive 12 of storage 
unit section 4exists, in order for disk access not to compete 
with request fromother user terminal , draws up schedule of 
disk access . 

(0046] 

Furthermore, because generally, as for disk drive 12 when 
continued the large unit is done access , efficiency of access is 
good, withcontinual data server device digitization it is done 
and when data which wascompressed with relatively large 
unit in (for example 128KByte) buffer memory 18 reading, 
thisis read out at for example 4Mbps extent 250 msec extent 
being required, regeneration it does. 

If you pay attention to here, access of disk of 128 KByte the 
fully being quicker than speed 250msec of regeneration, 
ending at for example 60msec extent, it understands that 
demand for continual data of the plural can be handled 
simultaneously with disk drive of 1. 

[0047] 

With central control system 20, (sukejuura] with request from 
user of plural will bearrangemented with software which is 
called, doing efficient scheduling where competition of access 
will be with disk drive 12, it does service vis-a-vis request 
from multiple user . 

In order to make control simple [sukejuura] decides 
scheduling ofthefollowing slot in every cut of for example 
slot with fixed time interval whichis called slot as unit , gives 
command vis-a-vis SCSI controller 14 of storage unit section 
4. 
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[0048] 

.:J..-"If~* 32 b\I?:,O)p:j:~~*':.~-:::5~ \'"(}j1Ji11! 
0)7~.::L-•J:.-?"~fi?t::tj:l~f!i!J~~i'i 20 b\1?:, 
m"fj~-9-;tl?:,:h.f::AI-v-~$ 4 0) SCSI ::J:..-t
C-7 141;1:. T-fA?~i'i 12 ;fJ\I?:,~*~:h.t::'f 
-1Z~~Jj.l:f:ll,, ~Jj.l:f:l ~:h.t.::T'-11~1 \•;//7 
;L-=E: 1J 18 O)}~:iE7t:'vA"'-IM~mM-t ~o 

[0049] 

ral~l:.tj:l~fli!J~~i'i 20 lci:.AC·;~t-.!!Ht£1:.~* 3 
2 (:'f-1Z~J!I:f:l9 ~.A 7~ .::1. -IJ :..-?"~~~ 
t,, :::f'··vt-'J-?$ 6 0) ATM :::~:..-t-c-7 16 r:: 
~t, '"C}If"fj~-9-;t,,\•v77;L-=E 1J 18 (;1:";\1'-(?c 
A7~.::L-7 24 O)f!iiJ~r::~?'"C'f-11~MeJj.l:f:l 
l,, :::f'··vi-'J-?$ 6 (;I:";\I'-(?CA7~.::L-7 24 
o:>f!iiJ~r::~?'"C. MtJj.lli ~:h.t::'f-11~llll LJ i6. 
Go 
[0050] 

oft, -c. :::t-';11-'J-?$ 6 il'~?:,:::t-·vt-'7-? 30 r:. 
~~*7t(J).:J..-"lf~* 32 r:.Je-c-c. -~!VIrliJ, 
;::: c!::l:: -~JI:O);I$,i'f'f-1ZtJ(j!l:f:l ~:h.~o 

~'"(. ";\I'-(?CA7~.::L-7 24 1;1:, ";\1'-(?C.A'r 
~.::L-JL-7-::tJt.. 22 r::mM~:tt.t:."-l'?c.A'r 
~.::L-)I.-0):1C?"7.L..I:.~?'"C, l\•v77;L-=E:1) 1 
8 c!:::::f'.·vi-'J-?$ 6 ~fl$.\'f-9 ~~iMI \,A VBUS 
O)~Jfj~f!ill~t" ~0 

9~;1?1:,, ";\I'-(?CA7~.::L-7 24 1;1:,11-'i·v 
t-.:1..=. ';I H::~9 ~ii.Jfl:ifri"fj~~t;PJT~ o:> 7;t 
-";\l'·;.tl-(181 4 ~l\fl)(J)f!iiJ~ifr:i"fj~";\1'-( ?C.A 7~ 
.:L-JL--T-:1JL- 22 ~(J)i'"-:1Jt..O).r.:.-t- 1Jb'.; 
1 -:J-:5-:JMeJj.I:Ht,. ''.Ao:>~m~li'FiiJ"'t ~11-
'i·vt-.:J...=.·;~H::-9-;t.Q;:c!::r::J:: LJ. f!iiJ~ifri"fjt:-9-
;t.;:tt.t::~~.:J...=.·v t-t=.rtb<~iMi \.A~~m iiJ 
11l!c!::L, "(~ \~o 

fJt:i,I8JI 1:1;1:, ";\1'-(?C.A'r~.::L-7 241cl:~iM 
1\A VBUS c!::lcl:tl:ULl,f::f!iiJ~I\.AI:.J::LJ~:::f'.·v 
t-'J-?tm 6r:.m"fj~43t "(~ '~tJ<. ISI3 o:>J::? 
l::~iM,1\.A VBUS~~Jfjl, "(~:::f'.·vi-'J-?$6 
r:m"fj~-9-~J::?I:t, -ctmt>t.i:~ 'o 
t::t=.t,, ISJ 1 o:>m/i£0)1.;1J<J:: LJif:j~ \J \,AO)~Jfj 
.$~~-Q;:c!::IJ("t:~~o 

[0051] 

J:. fiCO)";\!'-(? C .A 7~ .::1.- JL-0'.>:1 C ?"'7.L.Icl:, 
~ tjJ ~f!iiJ~~ji 20 (::J:: LJ .A 7'~ .:L -IJ :,.,?"~ 
:n.. ~-1'?cA7~.::L-Jt..-T-:1Jt.. 22 r::mffl~ 
:h.~o 

";\I'-(?CA7~.::L-JL-i'"-:1JL- 22 (;1:, SRAM ~ 
.:~m~ ''"Cm/i£~:n.. tj:l~f!i!J~~i'i 20 b'.;~A 
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[0048] 

SCSI controller 14 of storage unit section 4 which can give 
command from the central control system 20 which did 
aforementioned [kejuuringu ] on basis of regeneration request 
from user terminal 32 sequential houses data which reading , 
reads out data which is required from disk drive 12 to 
designated address ofbuffer memory 18. 

[0049] 

In same way central control system 20 decides scheduling 
which forwards data to terminal 32 in slot unit , gives 
command vis-a-vis A TM controller 16 of network section 6, 
as for buffer memory 18 to [maikurosukejuura J following 
control of 24,data , reading , network section 6 to 
[maikurosukejuura] following control of24, takes in data 
which reads out. 

[0050] 

And, from network section 6 in network 30 in user terminal 
32 of each client the addressee *, continual data of constant 
amount is forwarded in every constant period . 

Well, [maikurosukejuura] 24, [maikurosukejuuruteeburu] 
following to program of[maikurosukejuuru] which is housed 
in22, controls use of common bus VBUS which connects 
buffer memory 18 and network section 6. 

namely, [ maikurosukejuura] as for 24, just corresponding 
unit which can give control command control command of 
predetermined format (Figure 4 reference) which includes 
operation command for target unit 
[maikurosukejuuruteeburu] at a time one by giving to target 
unit which uses reading, bus grant from entry of table inside 
22, hasdesignated common bus as usable . 

Furthermore, with Figure 1 , [maikurosukejuura J as for 24 
command is given to each network section 6 common bus 
VBUS with control bus which becomesindependent, but like 
Figure 3 using common bus VBUS, it takes part the command 
in each network section 6 requiring, it does not care. 

However, usage of bus where configuration of Figure I is 
highercan be acquired. 

[0051] 

program of above-mentioned [maikurosukejuuru] scheduling 
is done by said central control system 20, 
[maikurosukejuuruteeburu ]is housed in 22. 

[maikurosukejuuruteeburu] 22 configuration is done making 
use of SRAM , etc corresponds toeach slot from central 
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C•;JH:MJtL -c:S:~fl.iti;;h.~. 

.:.nli"f-I'A?It!i: 12 0)$1Jta1JtJ<Ac·;~t--fii::Jt 
J!~;h.~O')I::MJtL "CL '~• 

[0052] 

f.;cf.i. -::r...(?CAT'Y.::L-JL-7--:iJL- 22 ~~!~& 
O).J.:CIJ 1 \~?tJ,i;tJ\JitL. 6?~1 \~?"0) tP :9!; 
$1Jtallltil20 fJ\i;O'):S:~ll:.#c!:::, ft!lO)J \~?b'b 
0)-::r...f?CA?".Y.::L-7 24 I::J::~~#I±lLc!:::~ 
:tt J~J iY-.1 1::~rr"t ~.:.cf.J<ilJtm1! a?~. 

[0053] 

~1:.. -:r..(?CA7'Y.::L-JI,"T-:1JL- 22 ~1:.-::r 
..f?CA7'Y.::L-JL-7--:1JL-c!:::L "Ci:i~~;h.~:1 
C1'7J...0')7;t--::r•;~H:.-:>L \"(rutBJl9 ~. 

~..f?OA7'Y.::L-JL-"T-:1JL- 22 li-9'IJ.it11ml 4 
O)J::?t.O;t-~·;~!--0)$1Jtall$<ft~"T-:1 JL-Jn :it 
1!i:i~L "'CL '~• 

~ 4(a)O)J::?I:., I -:>O').r.~t-- 1JI::Icl:.1>f.t<c!:::t. 
$<ftc!:::~#l:i1L$t7t:vA('J-A·7t:vA)c!::::S: 
~ll:.#S'c7t:vA(T-I'AT-f .::t.-~3~ · 7t:v 
A)O)f~<ftf.J<:e~ll:.a:n~. 

*~Mifn6,li1!1ci:~L(Icl:f£:im9 ~f.J<fg] 4(b)O')J:: 
? 1:.. ~i;l:."fO')I.~ j-.IJ ~fi LJ i/&9(§]I![O')fl:i'-t 
~i-t1JDL -r~M9 ~. 

[0054] 

r$<ftJ~~97-1'-JL-t:I::I;;1;1\•;J77I8 O).J.::C1) 
::J~!--IJ-7(~7f-1tt")c!::: • .::t.·;~I--'J-?$6 0) A 
TM ::J:/!--C-7 16 "O')$<ftf.J<~tfi~;h.~. 

*~MiJn6,1i1!1cl: • .:.O')$<ftc!:::L "C~O') 2 flfif.J< 
6?~. 

(l)~ili$"ft:I\•;J77 .J.:C1)f.J'b ATM ::J~t--c-
70)1<7·;~t--.J.:C1)"0')f,n~ 

(2)~#i?:.#$<ft:ATM ::J~!--C-7b'b' \•;J77 
.J.:CI)"O)f,U~ 

"fO)ft!ll:.t, A!--v-'Y~ATkl:. RAID ~tlffl 
Lf.:ifli~l:.l;;l;, .J.:C 1)::J~!--C-7" RAID O')a1 
-~m~9~$<ft~~..f?CAT'Y.::L-7~i; 
~~.:.c!:::f.J<il]'fm1!6?~ • 

.:.O)fl~. tP:!R:!tiltall:lflf.J<'T-I'A?~fiO')~jf$ 
~~l:i1L. ~...f?CAT'Y.::L-JL-7--:iJL-1:: RAI 
D O)f.:d)O')$<ft~:S:~ll:.t; o 

[0055] 

r~l:i1$<ftJO')~ti. m#l±lL$t7t:vAici:'T
~O)~ffl~;h. "((,\~I\-:.177.J.:CIJ 18 O')m#l:f:1L 
0')~07t:vA1!6?LJ, ff~ll:.#~7t:vAicl:~ 
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control system 20 and is rewritten . 

This corresponds although control of disk drive 12 is 
modified every slot . 

[0052] 

Furthermore, [maikurosukejuuruteeburu] 22 configuration is 
done from memory bank of plural , the writing from central 
control system 20 to a certain bank and, it is possible with 
[maikurosukejuura] 24from other bank to execute reading in 
arrayed. 

[0053] 

Next, you explain [maikurosukejuuruteeburu] 
[maikurosukejuuruteeburu] as concerning format of program 
which iskept inside 22. 

[maikurosukejuuruteeburu] 22 has kept control command of 
format like for example Figure 4 with table form . 

Like Figure 4 (a), at least, command and reading destination 
address (source *address) with command of writing 
destination address ( [ disutineeshon ] * address ) is written in 
entry of one . 

With this embodiment it mentions later details, but like Figure 
4 (b ),furthermore adding command of number of times which 
repeats entry , ithouses. 

[0054] 

memory controller ofbuffer 18 (not shown) with, command 
to A TM controller 16 of network section 6 is housed in field 
which displays "command". 

With this embodiment , there are next 2 kinds as this 
command. 

From {1) forwarding command :buffer memory transfer to 
packet memory of A TM controller 

(2) It reads, from command :A TM controller transfer to buffer 
memory 

Even in addition, when RAID is adopted for storage unit 
system , it ispossible to memory controller to send command 
which calculates RAID the display from [maikurosukejuura]. 

In case of this, central control system detects breakdown of 
disk drive , writes command for RAID in 
[maikurosukejuuruteeburu ]. 

[0055] 

In case of"Forwarding command", as for reading destination 
address with start address of reading of the buffer memory 18 
where data is housed, writing destination address becomes 
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-Jf·;~t-.::L=.·.:~t-t:f.J:~ A TM ::::t:: . .tHJ-7 16 ~0) 
J(?"•;~J-.;(~IJ 164 0'.>7f-!l..tA.O.)f'~J*&c!:::fO:~o 

r~dj.)Ociij.fr'i~ J (])ii\"8'1:t • .ofo:>itc!:::t.;:~o 

[0056] 

181 51:., -;r.{?CA.?"~.:J.-)I..-7"-:1JI..-0):;7:ij-
';'•;JH1)-0'fj~~T o 

-;r.{?CA.7"~.:J.-JI..-7"-:1JL-I:t181 4I::~L.f::-;r 
..f?CA.?"~.:J.-70)$·~~~~-~kB~ 
MnX:~n -c1. ,~0 
-;r.{?CA.?"~.:J.-7 24 l:t • .:.tt,~ I .J:;..,t-•J-::5 
?Jlli'Hil::~fi"l.. "(I, \(o 

[0057] 

. "W~5tl<f. -;r..f?cA.?-~.:J.-7 24 ~~=~~=~n 
T ~ "';('.{ ?1JA.7"y .:J. -JL-7-:1 )I,..O).J:;..,t--•Jiii. 
~~~~"9~~.{;..,~~~;_,~~~~-"';('.{?IJ 
A.?-~.:J.-7 24 l:t~..f::,.,~~..,;..,~(])mL~-t 
iftJB':(]):r;.;_,J-.IJO)~@~tc!:::l::/{•,:.t77 ;(.':f::IJ 18 
((]);(~1):::J!.tt-IJ-7)c!:::.::t-·;~J-.'J-?$ 6(0'.> AT 
M :::J!.tt-IJ-7 16)1::7-~·iii!.o:>t~<f:i~ti:ll... 
7-~(]):f'&tfj~*t, "(I, \~J b77 ;(~I) 18 fJ'b~ 
-7·;~J-..::L=.·;~t-c!:::t.J:~.::t-·;~J-.'J-?$ 6 ,.,_::;:-~ 
~J!.LJ ltl~it, N.>~l, \l;i~-Jf·;JJ-..::L=.•.:,~J-.c!:::f.l:~ 
.::t-•.:JJ-.'J-?$ 6 fJ\i;J{•,:.t77;(~ 1J 18 1::7-~ 
~~3j.)Oif:1t~o 

[0058] 

c!:::.:.-?~.181 5 ~l;t, -;r..f?cA.?"Y.:J.-Jt.--T-:1 
)1,.,0):§-:r:.;_,J-.IJ l::fiLJ]il..[§)~0):;7-(- )1..-f-!~~ 
lt''CI.'~o 

fiLJ iliLIID~0'.>7-<-JL-t:l;t:§-1:( o:>.r.::,.,t-•J-~ 
foJ liD~ fi" L "C f:J' i:.J ~ 0) :r:.;.., t-•J -I ::ifU; fJ' o:> ill 
-tJ<~~n -c1. ,~0 
~?"C, fiiJ-O'.>.r.!.tt-•Jit!JB':o:>$<f;~fiLJi/iL "C 
1, '~r.m:t. ~..f;..,~~..,;..,~(])fW:I:t£f!i~nt.;:l,, 
J::?l::"t ~0 

[0059] 

f.l:t:>, I¥L<I:tf<ti!l!9~tJ<, 181 7 o:>J::?I::~..f? 
IJA.?"~.:J.-JL-7-:1 )1,..~~~0)1 \!.t?l::~i!ill 
L, J{!.t?~WD ~t.J:tJ<i;~fi"t ~.:.t:t., i:iJ~~ 
N.>~o 

l!iJi!I!(])J::?I::-*~tiffiB®~I;t, lf!~1fitlttil~IB': 2 
o O)A.7"Y.:J.-7~1:t7-<A.?7?i!.A.O'.>.A.7Y 
.:J. -•J !.t?"~fi"t.J:?c!:::fiil~l::";(' .{? IJ.A.?'"Y .:J.
JL-7-:1 JL-~fFnX:"t ~0 
.:.0)-;r .{?CA.?"~ .:1.-JL-7"-:1 JL-I;iA.IJ•,:.tt-1:: 
J:t~ "(~~'W;I::OO!fJ\1, ''* ftl:~1fitj{ltp~*t,~ 0 
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data of the address of packet memory 164 inside A TM 
controller 16 which becomes target unit . 

In case of"Reading command", it becomes opposite. 

[0056] 

In Figure 5, one example of format of 
[maikurosukejuuruteeburu] is shown. 

[maikurosukejuuruteeburu] configuration is done in form 
which plurality arranges the command of[maikurosukejuura] 
which is shown in Figure 4 . 

[maikurosukejuura] This at a time I entry it executes 24, in 
sequence. 

(0057) 

for example [maikurosukejuura] pointer counter which keeps 
entry position of [maikurosukejuuruteeburu] which 
isexecuted next inside 24 is provided, [maikurosukejuura] 24 
content of entry of position which pointer counter indicates 
buffer memory 18 (memory controller) with puts out the 
command of data transfer to network section 6 (A TM 
controller 16) on basis of, sendingout data to network section 
6 which becomes target unit from the buffer memory 18 
where data is housed, Or from network section 6 which 
becomes target unit data is madeto read to buffer memory 18 . 

[0058] 

By way, with Figure 5, field of number of repetitions is 
provided in each entry of [maikurosukejuuruteeburu ]. 

After field of number of repetitions what time executing each 
entry , data whether it advances to following entry of, is 
shown. 

Therefore, repeatedly while being, value of pointer counter 
requires is notrenewed command of same entry position . 

[0059] 

Furthermore, it mentions later details, but like Figure 7 also it 
ispossible to divide [maikurosukejuuruteeburu] into bank of 
plural , changeover toexecute bank . 

Aforementioned way with this embodiment , when with 
[sukejuura] of central control system 20 scheduling of disk 
access is done, [maikurosukejuuruteeburu] is drawn up 
simultaneously . 

this [maikurosukejuuruteeburu] in unusual is controlled with 
small unit incomparison with slot . 
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wq;u;t, *~!JtnH~aB"t:lit 4word(l6byte)~$tli$ 
O):ti;lj\.ij!{iicL, ;:0)-T-'J.~ 4 ?C•;~?"t:~ci'j. 
l±l9tO)cL ·n ,~0 
;:O)fi/j\.ij! itllitl \•;J77 ;t=EIJ (J)i.I$)'C~ci'j.lf:l L 
(J).ij!{ii(i!J;{.Icf SynchronousDRAM (J)J\-A.I
-tt-1' ;()cT .QcAA$tJ< !lH \. 

fiij\.ij!{iilit, J;l.~. ~-(?CA.C·;~t-cBlJi,S~o 

~?"C. ~-(?CA.7~.:~.-5 24 lit. ~-(?CA. 
C•;JI-~1:.~-(? CA.?-~ .:1.-Jl.-=t--:J Jl-b'i;ffl 
g~~ci'j.t.:L. ::tt.~~ftL -c~ '<::cr:.tJ.Qo 

[0060] 

c::-?~. ~-(?CA.7~.:~.-JL-=t--:JJI.-~ I A.C 
•:JI-~(i!J;tlcf 60msec)1lUitt .Qc 1 ?c·;~?tJ< 4 
Onsec cL "(~ 380K I./I- 1JfJ<~,~I:.tJ~J. ~-( 
?CA.?"'~.:J.-)1.-=j--:J J[.,.lf.I(J);L:CI)::::JA.I-tc:tJ 
~t~Jfllll~fl2o tJ'.:;O)•iiia~rdltr,mmr:.~.QQ 

-f;:~, ~(J)/.ii~I:.~~).J:./t- 1JO)fll~:Jifl;t "(~ 
-( ?CA.?"'~.:J.-)1.-=j--:J Jl,ffl(J);L:CI)::::JA.I-~ 
I±Wl9 .Q::ctJ<-c:~.Qo 

[0061] 

m 1 fiE!(J):t:i;~rit. ~-<?cA.?-~.:~.-JL-=t
-:1 JL-~A.C•;~I-(J)~!!Jfll~fiLJi!&L "'(~fflT .Q 
;fj)!"t:(ti)~o 

iJJ;tl;f lK I./t- 1JO),C=E 1J~.If.I~Lt:::~~lit:: 
n~ 380 @Jti~Ji!&L~IFJT .Qt(J)"t:6i).Qo 

;:tt,(;:~ LJ, ;L:CIJ O)fi,:ft~J!IIJ~T .Q::ctJ<~ 
~, ..J:.iC(J)WJJ"t:lit l/380 (;:~1>T oQo 

;:O):t:ii!lit. ~-<?cA.?-~.:~.-724 ~r:.1.Jr?:,., 
'J.~mtrt.QtJC"T .Q t.:rt-c:fi.~ r:.~miiJtm-c:(t;) 
.Qo 

[0062] 

m 2 fi !3 (})1:i5~1it, 1815 ~C"I:.7r-Lt:::~?l:.~-( 
?CA.?-~.:1. -JI.-=t--:J JI,(J).J:./1-') (;:fiLJiJ&L 

. IIDill~1f-T7-<-J[...t:~S:It, -"J(J).J:./1-'J~ 
iiiTIIDf.l'~rr-t .Q::c-c:(t;).QQ 

[0063] 

·~u:::. J;J...J:.O) 2 "JO):t:i5!~m-m-ttt.r£. ~-<? 
CA.?-~ .:1. -J[.,=j--;J J[.,O);t=E 1) fi.:li:~AA:I:fJt.J 
r:.~.:;9::ctJ<-c:~~Q 

;:;:~, *~!Jtn~aBI:.t:ilt.Q~-(?CA.C•;Jt-, :S. 
.=.A.C•:JI-. A.C•;.ti-O)Ij){ii:."J~ \"'(jJtBJlT oQo 

[0064] 

1997-9-22 

With for example this embodiment it designates 4 word ( 16 
byte ) as minimum unit of control, readout this data with 4 
clock. 

As for this minimum unit when unit of continual reading of 
buffer memory (burst size of for example 
SynchronousDRAM )with it does, efficiency is good. 

minimum unit , later, calls Micros Jot . 

Therefore, [maikurosukejuura] 24 in every Micros lot starts 
reading data from [maikurosukejuuruteeburu ],to execute this 
means. 

[0060] 

When by way, [maikurosukejuuruteeburu] is prepared 
equivalent of I slot (for example 60msec ), I clock 
approximately 380 Kentry become necessary as 40 nsec , 
[maikurosukejuuruteeburu] memory cost of business and 
transfer time from central control system 20 become 
problem. 

Then, holding down quantity of entry with following method , 
[maikurosukejuuruteeburu ]it can compress memory cost of 
business. 

[0061] 

method of first is method which number of divisions amount 
of slot uses [ maikurosukejuuruteeburu ] over again. 

When memory of for example IKentry is prepared, this it is 
something which380 repetitive use is done. 

Because of this, it is possible, with above-mentioned 
exampledecreases to 1/380 to reduce capacity of memory. 

[maikurosukejuura) counter such as is provided just does this 
method , is realizable easily inside 24 . 

[0062) 

It is method of second , as shown in Figure 5 etc, to provide 
field which shows number of repetitions in entry of 
[maikurosukejuuruteeburu ], something timeto execute entry 
of one. 

[0063] 

In addition, if 2 method above are jointly used, it is possible 
todecrease memory capacity of [ maikurosukej uuruteeburu ] in 
effective. 

Here, you explain Micros lot , in this embodiment 
[minisurotto ], concerning therelationship of slot. 

[0064] 
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(g) 6 l;t. "'..(?O.AO·;.tt-. ~.=.,AO·;.tl-- • .AO•;.ti-
O)IMJ~~jf-Lf.::(g)"t"itH>o 

*9. "'..(?O.AO·;.tH;tiiiJ~O)J:?I:.-~0)1 \ 
.A -l;t..(? J(.,:f.J,i;tf4/'0C~*t.. ;:O)i;IJ't'l;t 10 -l:t-1'? 
Jl,.,"('"'..( ?O.AO·;.tl-~tf4J'OCL ·n '~• 
-'?0)"' ..( ?O.AO•;.tH;t"'..( ?OA-7:.;.:::~. -JI, 
7"--:J JL-0)-'?0)$<%1:.~J;tL "Cl. '~0)1.'. (g) 
6 O)fll;;j:;;Lf.::"'..(?O.AO•;.tl--'t"l;t.::L-+f a "'0) 

7-~:f.J(~i;*t, "Cl. '~. 

[0065] 

"'-1' ?o A.O·;.t t-t.J<-~ O)f&f::lt~ * -:>"C~=-.A 
[J ';/ 1-:f.J<tf4 tOC 2: *t. ~ 0 

(g) 6l::l;t.::L-+f a "'O)T'-~~tl:lc!::.::L-+f c"' 
O)T'-1r~tl:lt0::1t~ff-L "Cl.'~• 

;:O)f§IJ"t"l;t • .::L-+f a "'O)T'-1fl;t I ~.=.,AO•;.t 
1-P\11:. 9 "'..(?O.AO•;.tf'-~ o d)"(l. '~• 

;:O)J:?r::. ~=-A.o·;~t-P\I't'f<i.l-ti~$<%~-m 
l!l"'..f?O.AO·:.tHJI!ML "C~fi~1t~.:f.~l;t. 
iiiJ~O)~ 2 ti 13 0)/));!I::J:LJ~fhi::~U!a:Tfm 
"('(f.,{). 

[0066] 

A. 0 ·;.tl--l;t-~ 0) §l!lO)~.=..A 0 •:JI--'t'tf4/'0C~*t. 
~. 

;:O){§lj"('(;t 10 ~.=.,AO•;.tl-"t" I .AO•;.ti-C~?"Cl.' 
~. 

~.=..AO•;.tl-l!Ell;t. iitr~O)~ 1 fii30)/));!I::J; 
hl;f"' ..( ?O.A7:; .:::~.-J1,7"-:1 )(.,0)-~ "('(f., 
~. 

;:O)~.=.,AO•;.tl-;b<tjLJ]iL~fi2:h~O)'t'. (g) 6 
"("jf-1" J:?l:., .AO•;.ti-J;LJ'b(f:f!l:f.J'l.'!Jt{i'LO)-~ 
O)ra,l*!"t";t-·;~t-'J-?ml 6 r:.ii!*!CT'-1!t.J<~LJ 
iO*h. 1 .AO·;.ti-P\II:.if.)lt{)~.::L-+f~ifi\;f~"'O) 
-r-~O)ti~t.J<-~O)t.--t-"t"fi.Pn~;:c~ 
i*IDE1" ~;:c!::t.J<a:rtmc!::~~. 

*~-T'-~O)ti~~-~0)1..--1--"t"fi;bh~ 
;:c!::tJ<-f*iiE2:h~c!::. ATM :::J:.,J--0-7 16 P\l:a=il 
0)1 ~7·:.tt--"~'J 164 O)ii~!Pt~<1" ~;:ct.J<a:r 
tm"t"®~. 

[0067] 

.A o ·;~t-r;t-~ O)fl!l 0) ~=-.A o ·;~t--"t"mnt~n 
~. 

;:O)ilJ"t"l;t IO ~.=.,AO•;.tl-1.' I .AO•;~t-c!::~?"Cl.' 
{). . 

~.=..AO•;.tl-- I [E]I;t, iiiJ~O)~ I fi 13 0)/)j;!(::J; .. - ........ -

1997-9-22 

Figure 6 Micros lot, [minisurotto ], is figure which shows 
relationship of slot. 

First, Micros lot aforementioned way configuration is done 
from thefixed bus cycle , with this example configuration 
does Micros lot with I 0 cycle . 

Because Micros lot of one corresponds to command of one of 
[maikurosukejuuruteeburu ], with Micros lot which Figure 6 
expands data to the user a is sent. 

[0065] 

Micros lot getting together, equal to fixed number 
[minisurotto] is done the configuration . 

Just data transmission to user a and data transmission to user c 
have been shownin Figure 6 . 

With this example, as for data to user a 9 Micros lot are 
occupiedinside I [minisurotto ]. 

this way, plural Micros lot continuing same transfer command 
inside the[minisurotto ], means which it executes is realizable 
easily with method ofaforementioned second . 

[0066] 

slot configuration is done with [ minisurotto ] of fixed number. 

With this example it has become I slot with I 0 [minisurotto ). 

[minisurotto] one time according to method of 
aforementioned first isround of[maikurosukejuuruteeburu ]. 

Because this [minisurotto] repeatedly is executed, as shown 
with Figure 6 ,continual data is sent by network section 6 with 
fixed spacing ofsmall unit in comparison with slot , it 
becomes possible toguarantee that transfer of data to each 
user terminal inside 1 slot isdone with fixed rate . 

In addition, when it is guaranteed, that transfer of data is 
donewith fixed rate, it is possible to decrease quantity of the 
packet memory 164 of ATM controller 16interior. 

[0067) 

slot configuration is done with [minisurotto] of fixed number. 

With this example it has become I slot with 10 [minisurotto ]. 

[minisurotto] one time according to method of 
... . . . ....... .. .. . 
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tLicJ:";i" 1 ?C 'A'T.Y .::L -)1.;7---:1 )1.;0)-i!!i"C:~ 
~0 

~CI)!.=.;t..c~~~~~~L·fi~~~C1)1:.~6 
"t:jf.T J::?l::;t.. c·.:~ H"l"t:~~--+f~*"'CI)-T 
-11CI)tai!tJ<- :lE 0) v-~ -c:fit>~~~~~f!4l: 
!ir"t ~~~tJ<-c:~ ~ 0 

-T-11®tai!tJ<- :lE 0 v-~ -c:fit>~~ ~~tJ< 
f!4l:!i[~~~~. ATM :::c..~~C-7 16 ~$0)1<'7 
';J~;(tl) 164 "\t>~ --+f~* 32 0)1 <•:J77CI)tilt 
~!P~(T ~~~tJ<"C:~~o 

[0068] 

g1, 'fl3t~~ .. *•&iiHf~1t§I::J::~I;I:, ;t..C·;~~~ 
*il!!!l::~~~::~fi!JLt::~!=;t..c·;~H:"JCI)-~ 
Cl){trji(::, ~~--+/~*~(::)! LJI:fj ~~~.-<~ 
-T-11~:1'-·;~~'J-?$ 6I::.ID!LJiM:;t.::6'JCI)ilti! 
l<;t..CI){f!.lfjtJ<fi!JLJ ~ "(I:,~~J::?I::. ";i"-'( ?C;t.. 
'T.Y.::t.-JJ...CI):1C?"7k~i"f:Jil"t ~~~tJ<-c:~, 
~0-:Jc ?"7kr::~? -c 1 <;~.. 1tm Cl)ftJJ~~fi? 
~~I::J:: LJ. ;t.. [J ·;~~J:: LJ -t*llltJ'I. \!j!{i'LCI)- :JE 0) 
r.mWi-c:. ::t-~~'7-?$ 6l::;i*"t-T-1rtJ<i!LJi6 
*~~~~~f:'4l:IDET ~~~tJ<"t:~~o 

~O)J::?~I <;t..G!J=HCI)$1J~(;t, litri!Ji(])J; 1 It: 13 
01:n~~m 2 ~~: 13 0)1.r;~~m:m-t ~~~r::J::LJ .. 
ti~(::~ijliiJ~"t:(9)~o 

[0069] 

*f::. :§.~ --+f~*~(::)! LJ l:fj ~~~.-<~7-
1101::' ·;~~v-H::l(;L.t::f&CI). ;t..C·;~~~*il&l:: 
~~~::~fi!JLf::";i" 1' ?C;t..C·;~~tJ<. ~-T-11~ 
;t .. ~~FJ-?$ 6 r::mzLJ:iAibt::dJCI)ilti!I<'A® 
itmMra,~L -cfi~JLJ~-c;~~J::?r::. 7'c?"7 
k~fl:litL .. ~0:1c ?"7kl::fJt?-c 1 <;~.. G!m 
CI)$JJ~~ft?~~I::J:: LJ, ~~--+f~*CI)~)jt 
t::·;~~v-H::J;tt:t.::I\'AG!IflWlra,~. ~;t..c·;~~ 
p;] -c:atf!4l: "t ~ ~b'J("t:~ ~ 0 

~~~~m-t ~ 1 -:JC1)1.n~rct .. liirac(])J::?~I. 
::,., 1'- 1) I:"J CI)~LJ il&L@l f&( ::fJt? "C·ft~~LJ ~T 
;:~r::J::LJ .. t::~~v-H::J;tt:t::itmMra,~fitlLJ 
~"(~t(])"t:~~o 

*t::. ~ 6 CI)J::?r::s..=.;~..c·.:~t-~mmL -c•m-t 
~ ~ • J:: LJ $$J !I (lq 1: ;9) ~ o 

[0070] 

~1::. ";i"-f?C'A'T.Y.:::t.-JJ...-T-:1 Jv~*if&O) 
I <::,.,?(::~fi~JT ~~(::-::>(, \"(rutBJIT ~o 

~ 71;t:, "'1'?c;t..7.Y.::t.-JJ...7---:1JJ...~ 2 -::>(]) 
I\/?(::~1JIJLf::~J"t:(9)~o 

~~r;t:l811 -c:jf-"t J::?r::::t-·.:~~'7-?$ 6 tJ< 2-::> 
....... .,lei At_ ..... i ...... l -· .... 
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aforementioned first isround of[maikurosukejuuruteeburu]. 

Because this [minisurotto 1 repeatedly is executed, as shown 
with Figure 6 ,you can guarantee that inside slot transfer of 
data to each user terminal is done with fixed rate . 

When it is guaranteed, that transfer of data is done with 
thefixed rate, packet memory 164 of ATM controller 
16interior and capacity of buffer of the user terminal 32 can 
be made little. 

[0068] 

paraphrase • with, according to this embodiment , slot in 
fixed position inside each [minisurotto 1 which is divided into
equal parts in plural , inorder to be able to allot use of 
common bus in order to take in the data which it should you 
send out to each user terminal address to network section 6, to 
draw up program of [maikurosukejuuru ], it to be possible 
Following to this program, with fixed spacing of small unit, 
youcan guarantee that continual data is sent to network 
section 6 bycontrolling bus use, in comparison with slot . 

Control of bus use a this way is realizable easily with the 
method of aforementioned first and jointly using method of 
the second. 

[0069] 

In addition, slot of a quantity which responds to bit rate of the 
data which it should you send out to each user terminal 
address Micros lot which is divided into equal parts in plural , 
in order to be allotted,as use period of common bus in order to 
take in said data to network section 6 in drawing up program , 
following to this program andcontrolling bus use depending, 
bus use period which responds to request bit rate of each user 
terminal , can be guaranteedinside each slot . 

method of one which actualizes this, aforementioned 
wayfollowing to number of repetitions inside entry, is 
something which allots the use period which responds to bit 
rate by repeating execution. 

In addition, like Figure 6 jointly using [minisurotto ], it 
actualizes when,from, it is a effective . 

[00701 

Next, you explain concerning example which divides 
[maikurosukejuuruteeburu] into the bank ofpiural. 

Figure 7 is example which divides 
[maikurosukejuuruteeburu 1 into 2 bank. 

This corresponds as shown with Figure 1 , when network 
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61J~t§;~I::Mitl.. "t"L '~• 

:§-l.l (/)1'\~?1;;1::§-l.l O);j'.•.:JI--?-?$~0)x .-(? 
O;::l..?-:;.:J.-JL-I::Mftl.. 1:"1. '~• 

[0071] 

x.-(?O;::l..?-:,;.:J.-'5 24 1;;1:, x.-(?O;;l..O·,:~H.ij 
1:: Banko~ Bank I ~x:a:r::~ft<J ~. 

£g) 8 l::;l:ti!J\;::l.. VBUS 'h'b 2 ?O);j'.•.:J!--?-? 
~(O)~(I)"'O'.>fiii!0'.>$1.-(~~?"~ff.c}. 

[0072] 

.::o:>n5!~-tfm<J ~.::~r::J::~~!IIcl:, ATM ::J 
~~--0-'5 16 O)J~?-·.:~t--;C.::e:•J~ 164 (/)J\~t-:¢1; 
;t.·.:~?~ti~<J ~.::~r::61J~. 

'W!J;tl:, ;t-·.:~1--?-?~(0)I::ii~l.. "t"~:>1b'J<ft 
tJ::Pn~~;t.·.:~t--?-?~co>o:>,<?-·.:~t--;e.::e:•J 16 
4 lcl:4fii?O•.:J?iH~·)bc1ZJ.fJ<~~cJ ~;:~(::fJ:LJ, S 
AR CHIP165 fJ'b(/)~*~~lti\tlti;nt.J:<t.J: 
-:J"t" ATM J<?-·,:~J-.O)j!LJ!fjl.,l:::i:~~*t.:TfJ' 
tL.nt.J:L'. 

i'JI);tl:rg) 9 (::jf-c} J:?l:: VBUSIF163 fJ'i;(/)T 
-?lfiii!I::J:LJ SAR CHIP165 (;;1:1<?-·,:~J-.;C"E:•J 
1641::7?-i!;::l.. "t:~fJ:L'• 

1<1r,:~J-.;C"E: 1) 164 ~T .:1. 7 JL-;f--J-.;(.:CIJ"t:t4nll: 
<J ~.::~t~ ;t;n~t.J<::J;::l.,J-.O)iffl::;t;::~m~. '"t"L. 

*?· 
[0073] 

-t.::"t:, x-1?0;::l..7:;.:J.-'5 24 tJ'i;O)trJ"t~* 
~1it§Jl~~o:>J:?I::2 ?l::~lt"t" 2 ?O'.>;t.•.!!l--?
?~(0)~(1)1::x:S:I::~ft~it~J:?I::c}nl:, 
1<?-•,:~J-.)C"E;I) 164 "'O)!\•.:J77' ;("E;IJ 18 'IJ\i;(J) 
tii!lcl:.!¥~r::t.J:LJ, ''~t-:41i;t.·.:~?t.J<m~~n 
~. 

[0074] 

~1::. x-1?0;::l..?-:;.:J.-JI,"T-:1Jt-b\~?~ 
x .-( ?O;::l..O'.!IJ-.(J)IMJ{il::?(, \"("ru!BJic} ~. 

£g) 10 lcl:*~lit§Jl~~""C:ru!BJic}~ 2 ?(!)!\~?~ 
x .-( ?O;::l..O•.!!I--O'.>IMJ{i~fltl..t.:tO)"t:61"J~. 

£g) 10 (J)- §mtlcl: I x-1?0;::l..O•,:~J-.~ ATM ::J~ 
!--0-'5(0)"'(/)j!LJ!fjl.,(;;l: BANKO 1::, ATM ::J 
~1--0-'5(1)"'(/)j!LJ!fjl.,(;;l: BANK1 I::Jc:Jill~ 
n "t"L'~. 

£g) to ~,J,Jt!:Fo:>7 Jt-7.,~·.!/t--t.J<-tn-fn:W:t.J: 
-:Jf.:~--tf~*"'O)j!LJ!fjl.,~jf-1., "("(, \~0 

ATM ::J~!--0-'5(0)"'1;;1: a,a,a,b,b,c,c,c,c,c (J)fl: 
""C:m LJt.::L., A TM ::J ~ 1--0 -'5( I )"'lei: e,f,g,h,ijJ, 

1997-9-22 

section 6 is a two . 

Each bank corresponds to [maikurosukejuuru] of each 
network section. 

[0071] 

[maikurosukejuura] 24 executes BankO and Bank I alternately 
in every Micros lot . 

In Figure 8 2 network sections (0) with timing of transfer to 
(l)is shown from common bus VBUS. 

[0072] 

Effect is to ease dope width neck of packet memory section 
164 of ATM controller 16 by fact that this method is used. 

Continuing in for example network section (0), when request 
is done, every packet memory 164 of network section (0) 
decides that clock writing occurs, stops beingaccepted request 
from SARCHIP 165 to feed of A TM packet the hindrance 
causes might. 

As shown in for example Figure 9 , access it cannot designate 
SARCHIP165 as the packet memory 164 with data transfer 
from VBUSIF163. 

configuration it can think of packet memory 164 with dual 
port memory that it does, butincrease of cost is caused. 

[0073] 

Then, [maikurosukejuura] like this embodiment dividing 
command from 24 into two , if2 network sections (0) with it 
executes it requires alternately in the( I), transfer from buffer 
memory 18 to packet memory 164 becomes half, dope width 
neck is eased. 

[0074] 

Next, you explain [maikurosukejuuruteeburu] with 
concerning relationship of bank between Micros lot. 

Figure 10 is 2 bank which are explained with this embodiment 
and somethingwhich displays relationship of Micros lot. 

As for one scale of Figure l 0 as for feed to ATM controller 
(0) in the BANKO, as for feed to ATM controller (1) it is 
described to BANK I with 1 Micros lot . 

feed to user terminal where alphabet of lower case 
differsrespectively in Figure I 0 has been shown. 

It starts sending to A TM controller (0) in order of a, a, a, b, b, 
c, c, c, c, c, to A TM controller ( l) to order of e, f, g, h, i, j, j, j, 
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jj O)JIIilf::j!LJ lfH .. :CL '~• 

;:O)WlJO)J:?f::~jiJ\;;:~:. VBUS "t*fcl: ATM :::J/t
IJ-'5(0)c ATM :::J/t-IJ-'5(1)""-0)-'f-11fJ<';" 
-{ ?C.AC•;~t-fijf::-{:,t-$1•J-:1L "('ij!ffl~.tt. "CL' 
~. 

[0075] 

~tiiff~fm"t*li= 'JO)' \/?f::~rtt::~~~~ 
ll)lLt::iJ<. ;:,tt.;'J< 3 *t::fcl: 4 'JJ.;l.tO)I \:,t?f:: 
}llj.t\. "CL '~ti4Ji:tt.:t-·;~t-'7-?$ct.iJ:'CJ A TM :::J 
:., t-c -?c(J) 001* "t*ilJflgtJ;:crcJ:L '?*"t*ttJ 
L'. 
[0076] 

c::~"t*. ';7-{?c.A?-.Y.:J..-JL--T-:1JL-~.Ac·,:J 
t-O)~WJJI!c~fiLJiJiL "('ij!fflL. ;t.)J:'CJ/*t::fcl: 
liJ5 ~lil7 (1)J:?f::~I./t- 1JO)fiLJiJiLIIDI!c~ 
tti<?iL. ;:(1)1fjfaf::~?"C~I./t- 1J~fiLJiJiL 
~ft"t~~~- I.:,tt-•J-O)'J-.A'7j:(..;,A;t:)J: 
'CJ-'f.f.Af-..:t'--~3/'7j-:(..;,AO)";}-{-)L,..j-:f;J:fiL) 

i!&L~ft~.tt.~/if::J!fJi~.tt.~. 

i;tJ;(.f;!. ';7-{?C.A?'".Y..:J..-Jl.--T-:1 JI.-O)I./t-
1)-~-@]~ft"t~c I6byte (1)-'f-?tJ<fiii!~ 
.tl.~~~f;J: 16byte 0)-{:.,t?•J)II:.,tf-.fJ<ftt.J::t?.tl. 
~. 

;:(})71-!'v.AO)J!fJitlflgfcJ:. ';7-{?c.A?-.Y.:J..-
7 24 fJ< DMA :::J/t-C-7cL "CI:I.Jf'FL "CL '~;: 
c~jjtL "CL '~• 

-Uf:: DMA :::J/t-C-7f;l:/\-j:?:r.7itimt(J) 
$1Jf.:}f::J: LJ. PH .;.nt::'T'\"'/ .:t-JL-Ilc(l)JJ.~'fj-;f
-t-L "CL '~• 

fJ!J;(.f;f 2 7-'\"'/.:t'-JL-(1) DMA :::J/t-C-'5fi. = 
'JO)it~?t:.'J-.AI-T.f.At-.:t'--~3/0)7!-='v 
-A....:.7r::~L -c~i!~-t~;:ctJ<"t*~~tJ<. 2 7-
"':.,;r.,~.-J.;t.t(l)fiii!tJ<~~tJ~.g.. :ic-tz·,:~-4f 
f::J:LJ DMA O))t;mt~-tz·;~t-Liil.. "Cfiii!"t~.:: 
ctJ<~!Ir::tJ~. 

[0077] 

-1.i. *~1i1Uf~fi1l(l)J:?~ilU;'C-T-1r-4f-,\Ji 
tr~=l:fit.t::~ft. '''.!177 )11-=E•Jc.:t-·;~t-'7-?mJ 
0)1 <7·;~t-PE 1)""-(1)~j!f;J:. i!I$;'C-T-11-4f-l \ 
Jifi0)-4fif.-t-"t ~.:L--tf(l)llct:::rt-T'\"'.:t-JL-Ilc 
tJ<~~"t*. :ic-tz•:,~'fj-fJ< DMA ~-t!·:~t-L.iiTO) 
(;J::1C-f!•.!J-4ff::c?"('fJ\f.,j:LJO)ft.t§f::fJ~o 

[0078] 

.::;:"(*, ';7-{?C.A?'".Y.:J..-7 24 ~ DMA :::J/t-0 
-7cL -c Jt~c. -4fif--t-arng~'T'\"'/.:t-JL-0) 
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j has sent out. 

Like this example with common bus VBUS A TM controller 
(0) with data to the A TM controller (I) interleave making 
every Micros lot , it is used. 

[0075] 

With embodiment case where you divided into bank of two 
was explained, but this 3 or 4 configuration which has divided 
into the bank above as for possible thing does not have 
necessity to say in network section or connection with with 
A TM controller . 

[0076] 

By way, number of divisions amount of slot you use 
[maikurosukejuuruteeburu ], over again like and/or Figure 5 
and Figure 7 command you do number of repetitions of each 
entry ,follow to this data and when each entry repeatedly is 
executed, the source address of entry and field of 
[disutoneeshonadoresu] are renewed to degreewhich 
repeatedly is executed. 

When entry offor example [maikurosukejuuruteeburu] is 
executed one time, when data ofl6 byte is transferred, 
increment of 16 byte is done. 

Renewal function of this address [maikurosukejuura] 24 has 
shown fact that itoperates·as DMA controller . 

Generally DMA controller support· has done only number of 
channels which is limitedby constraint of hardware resource. 

DMA controller of for example 2channel can do transfer 
vis-a-vis address pair of the source I [disutoneeshon] where 
two differs, but when transfer of 2 channel or more is 
necessary, set doing again to do resource ofDMA with 
processor , it becomes necessary to transfer. 

[0077] 

On one hand, when of continual data server device like this 
embodiment was thought,as for transfer to packet memory of 
buffer memory and network section, the support of continual 
data server device equal to quantity of user which isdone 
quantity of channel being necessary, as for those where the 
processor set does again to do DMA it becomes 
considerableburden for processor . 

[0078] 

When here, [maikurosukejuura] you look at 24, as DMA 
controller because quantity of support possible channel means 
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lif;J:-:;r-( ?CA'T~ .:1. -JL-9-:J JI,O)I.~I'-1)0) 
li-c.+l5tllli~n~.:.t:r::~~o:n:, ~ 1' ?CA'T~ 
.:l.-Jl.-9-:f Jj,IJ(;(=E:IJ 1:~!.Ji~;h, '"(I, \~f.::Q') 
r::. i§!Jftrt tooo 'T-\':.t-JL-~1:0)-+fif--1---c:t.,iiJ 
tmr::tJ.Q. 

~-(?CA'T~.:J..-7 24 ~flf{f;t, DMA O)f.::d:> 
O)i!•;~ 1-- IJ<j@j l.ll A c •;~ H:: I @] 1: .6l (, A c •;~ 1-
~"C:Iif: DMA O)i!·;~I--LiiL~T ~t.::d:>r:::Jci! 
~-+.t#~Y~h-c:M~O)~~~~n~.:.t:#~ 
I,\. 

[0079] 

~1::, ~--ffiijiff**f.::lif::::J~7"~'.:JO))..?f.::7 
-~-f:J~~#G~-~f7~:1c-~-t~~• 
1::·:n '"'CIDtBJl"t ~. 

7·.:~:1c-r:rif:. ~*1C~-~-+.t-1 '~~I:: flit:: 
~:::J~9~·.:J~;IJDft~~·l::~~tJtit'F1:~ 
~. 

7·;~:1C-~Iif:. ~l]f{f;t ATM ~ 30 1::7-~1':1 
~fib'Glm*1C~-~~ ATM 1~'7·.:~1--c!::L '"(j!LJ 
l:l:lL:f'··:JI--'7-?$ 6 b'i?JMth~ct;1.;:t~. :.t-·;~ 
1--r::J-?$ 6f;:iJfl9-:JTI\-fA~~I,\(if:~-1' 
A?"T,\-fA~~flt\;'tL -cMeh~t.·:n:t~cr:: 
J;:LJ. ~ii/\A VBUS t::"T-~~mtl,~ct;t.,O) 
-c:a?.Q. 

[0080] 

7•.;~:JC-~(;:i)l, \'"(f.,, Meh~*;h.f.::~-~lif: 
fi!ii~I:~-(?C.A'T~.:I.-7 24 (:J;:LJiit~ee.JI: 
i51J~~;h.~~1'::.~1'-c.+~iii\.A VBUS t:]!LJ 
l:l:l~;h.. ~i11\.A VBUS O)"T-~Iif:l \•.:~77 ;t=e: 
IJ 18 f;:ft~~*;h.• -fO){.tf:/\•;177 ;(=E:IJ 18 
b'G.AH..,-~$ 4 l:lt~i6.*h~. 

[0081] 

ATM tlillb'i?J~Itt.::~-~lif:, SAR CHIP165 1: 
J;:L)I<'7•:JI--;(=E:1) 164l:::fl:~~*;h.~. 

1~'7·:,~1--;l=E:I) l64fif:, ATM ~ 30 c!::)l$1C"T-~ 
-+.t-,<~fi(])ra,O)J<·.:~77c!::L -ci1J<. 

1<'7•:J!--;(=E:1) 184 ~$(if:, filfti;J:IJ~-1~0)/'\ 
•:J77c!::L '"(~~2:;11., ATM ~ 30 b'i?Jti~i,6ct; 
c!::7-fl--if-1'~~(Write Pointer)b<~h. IJ-~;f-
1'~~(Read Pointer)O)nlif:.AC•;~I--fil:~ 1'? 
C.A'T~ .:J..-JL-7"-:f JL-1:Ki~Lt.::~t::rt:.t-·.:~l-
?-?:1ci!~-+.t 162 I::J::?'"C~d:>i?Jn~. 

il1ltlif:7-fl--if-1'~~(Write Pointer)O)ft~lif: S 
AR CHIP165 I::J::?'"Cft~p;h.~. 

[0082] 

1997-9-22 

to be restricted at quantity of entry of 
[maikurosukejuuruteeburu 1. because 
[maikurosukejuuruteeburu 1 is actualized with memory, even 
with the support above for example I OOOchannel it becomes 
possible. 

If [maikurosukejuura 1 24 is used, set for DMA at highest is 
good to I slot being one time, inside slot set ofDMA to 
dodoes again times when in order to do processor is 
discontinuedtreatment with interrupt are not. 

[00791 

When next, data upload is done from archive device where 
user terminal or content enters, being attached, you explain. 

upload , when new content is added to continual data server 
device , isnecessary operation. 

As for upload , method of reading to for example A TM 
network 30 from feed network section 6 with continual data 
as A TM packet from archive device . Directly connecting tape 
device or disk device etc to network section 6, the data sink it 
is something which is packed in common bus VBUS with the 
method etc which it reads. 

(0080) 

Regarding upload , data which is read is sent out by common 
bus VBUS with timing which is controlled decide by 
[ maikurosukejuura ] 24 in same way ,data of common bus 
VBUS is written by buffer memory 18, after that from the 
buffer memory 18 is written to storage unit section 4. 

[0081) 

data which is received from A TM network is written to packet 
memory 164 by SARCHIPI65. 

packet memory 164 works as buffer between A TM network 
30 and continual data server device . 

When packet memory 184interior is managed writes from 
ATM network 30 as buffer of the for example ring, write 
pointer (WritePointer ) advances, lead pointer (ReadPointer ) 
equal to amount which is set every slot with 
[maikurosukejuuruteeburu] is advanced with network 
processor 162. 

As for management of write pointer (WritePointer) it is done 
usually with SARCHIP165. 

[0082] 
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";l'-i'~CJA.7~.:J..-JI.-7"-:1Jt-l::(;t, ATM ::::J:/f.. 
CJ-7 !6 0)1 <7•:;f..;(-t:IJ !64 fJ\i;f (•.:f77 .;o(-t:-1) 

18 r:::e~iO:t;trr"f';a-t~t. ''t'i><. 

.::O)$"f';f::,J:::~J ATM ::::J:/f..CJ-7 16 (/)1 <7·:;1-

.;o(-t:-1) 164 fJ'i;l;t::f:t:JII(A. VBUS 1::-T-?fJ<~ 
i;;tL, J(•:;7y;(-t:1J 18 (;t:;t:(:JII(~. VBUS J::.(J) 
7·.:~:tc-t:-T-?a-,<·.:~7Y;t-t:•J 18 r:::eE-iO: 
it'. 
[0083] 

.::0)~-g., tl..ATMfi!!l30fJ'i::JO)J~7·.:~f..;C-t: 1J 1 
64 "'O)-T-?flt~fJ<";l'-i~CJA.7~.:J..-7 241! 
i!&t. '..t.ff {))ilf.J:::~Ji!!ft:t'Lfcf, I (•:;7y1l:ft~O) 
•J:.-'f /(•:;7yfJ( empty r::t.;:-:>'t'L..a;?tJ,tL..:tt.t.J: 
L'. 
tL..flt~tJ<iit. \":;)fJ\"ff:: empty r:.t.J:{)c, ";l.-f? 
cA.7~.:L -7 24 f.l'i::JO"Jt~;r-r:.Sc:tJ;C;-t {)-T-11 
tJ<:t:t:ii' <A...tf::fH:t:L..t.J:t. 'tt::~tJ<~~-r {).::c 
r::t.J:{)O"J-c:, .:t-·.:~t--'J-~!6 6 O"J.:t-·.:~t--'7-~::tc 
i!•:;if 162 iJ< empty #:~H~WL.., ";l'-i'~CJ.A7 
~.:1. -7 24 tJ<,<7·:;f..;t-t:1J 164 O"JMfh-WL..a-~ 
:ilt-t {)11-1'~:.-'f-c:t~J~~~a-w L.. "(, ~iA' \;;r.. 
VBUS l:.l;t-T-1ta-*itfJL '.J:::-51:."9 {). 

a;t::., "'f-1Jf.l<:::f:t:JI,(A. VBUS 1::*-:>"(t. \fJ;t.' 
0)'"(!, ";l'-i'J;CJ.A7~.:J..-7 24 (;ti.;/f..t)!:f:t(/)7 
t:vA.a--1':.-~•J;t:.-t---tt-r, '<·.:~7y;t-t:IJ t8 r;t 
;(-t:IJ f::it~iO:h-a-fifJpfJ:(. \.J:::?:mff-"9 {)o 

[0084] 

..tiCO"J~#I;t, ATM fi!!l30 fJ'i::J=*{)t::'•:;f..v-1-
f.l<-~-c:t.;:t. ,~.g.-c:, t::·:;t--v-t--fJ<- ~(})~ 
.g.r :.r;t..t ac O"J~~;!UM:a-{IJJ fJ'-ttt.;: < 't' t' < 'r-:J t-- ;t.:e
IJ 164 thh77cL.. "({IJJ~, ,<7·.:~t--;t-t:IJ 164 
fJ< empty f:.f.J:{);:C:r;tt.J:t. '· 

-'1.i, t:: ·:;t--v-t--f.l<-~-c:t.J:t. ,~.g.r;t";l.-f ?c 
.A7~.:J..-7 24 r:.r;t.Y~~:tL{):Il::;t;;:O"Jv"--1--1! 
ATM fi!!l 30 fJ'i::JO"JMfh-WL..O"Jtri"ta-.A:tt. "Cit:) 
~, lW:itL..tdltrea-{IJJfJ'it{)c!lt. '· 

[0085] 

J;.J...t, -iJJcl.. "(, ATM fillf.l'i::J VBUS *!831!7 
•:;:to-t: -T-1tit~iO:t;"jj;!a-;r- l...f::.fJ<, VBU 
s r:.illtt-T-1ta-m~-t{)-T,<-1';;r..a--::>rt{).::c 
t~<iiJtre-c:a?{).::cr;tt. '?*-c:tt.J:t. '· 

[0086] 

~1:., ";l'-i'~CJ.A7~.:J..-7 24 i)J::t$";l'-i?OA. 
7~.:J..-JI.-7"-:1JL- 22 O"JtflfiX:I::":>t.'"C~BJlT 
{). 

1997-9-22 

command which from packet memory 164 of A TM controller 
16 is written to buffer memory 18 iswritten to 
[ maikurosukej uuruteeburu ]. 

data is sent by common bus VBUS from packet memory 164 
of A TM controller 16 by the this command , buffer memory 
18 writes upload data on common bus VBUS to buffer 
memory 18. 

[0083] 

In case of this, if it is slower than speed which data supply to 
packet memory 164 from A TM network 30 sucks up with 
[maikurosukejuura] 24, ring buffer of buffer region becomes 
empty, might. 

Supply without overtaking, when it becomes empty, because 
[maikurosukejuura] itmeans that state where data which 
corresponds to display from 24 does not exist on common bus 
occurs, network processor 162 of network section6 detects 
emptystate, [maikurosukejuura] control signal is put out with 
timing to which24 requires reading of packet memory 164, 
data is not placed to the common bus VBUS, requires. 

In addition, because data is not riding in common bus VBUS, 
[maikurosukejuura] as for24 address in entry increment it 
does not do, in order not to do writing in memory , display it 
does buffer memory 18. 

[0084] 

Above-mentioned condition when with when bit rate which 
comes from A TM network 30 is not fixed, bit rate is fixed not 
being able to use theabove-mentioned mechanism , packet 
memory 164 it works as buffer , there are nottimes when 
packet memory 164 becomes empty. 

On one hand, when bit rate is not fiXed, in 
[maikurosukejuura] 24 command of the reading from ATM 
network 30 is inserted with maximum rate which is 
expected, when function which is mentioned earlier is useed it 
is good. 

[0085] 

Above, as one example , from A TM network upload data is 
written method which was shown with VBUS going by way 
of, but as for being possibleto attach device which directly 
supplies data to VBUS itis not necessary to say. 

[0086] 

Next, you explain [maikurosukejuura] 24 and 
[maikurosukejuuruteeburu] concerning configuration of22. 
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~ 111:., ";?..f?o.A..,.~.:::J.-524 O)~ftnmiOCct:> 
J:tJ";?..f?o.A7-Y.:::~.-JJ.,7"-7JL- 22 O>miOCO) 
-f!J~ff-"t 0 

[0087] 

";?..f?O.A7"~.:::~.-JJ.,7"-:1JJ., 22l:.t;t SRAM ~ 
1lml. tf!:!R:$Jfl!ll1tll 20 n';:e~iM'>-llJ:?t:. 
~-::>"(1. \.Qo 

~ 11 O)mJOC~I;t, SRAM22 n<.::t-•!!1-'J-?$ 1 
6 o:>l!ll:.~tJit"C=-=>0)1\;..,? BankO c Bankl 
$tlti;tl. "Cit:>~J(~ 7 ~!m), ~)l!f:l)/\;..,?t:.t;t 
-r n .:en~ J;t -r .g 11-"~ ·_:, t- .:J. =- ·_:, t-"' 0) m 7r
O)£c!::~.Q:to?"5.L...n<mtf!~n-llo 

;:nr:.~J;tt., -c, ~iiJ!"t .g 7t:v.A1Jr? ;..,11ct:>J: 
{Jfli~Jil&l:f.Jr?;..,11ct, 2 *I!-::5-::>f:f~"t .Qo 

;:ft.i;~~f§;t.Qo:>l;t~ 11 tfll:jf,:l.,f.:. BANK 
fg~~il?.Qo 

BANK fS"~I;t, 1 ";?..f?O.AO';Jt-;:'cl:. 1 c 0 
0) N]ii~fli LJ i/&"t fS" ~ ~ ;l?.Q o 

;:ft. i; I:. J;:-::> "C, 11 -"' ·_:, t- .:J..=. ·_:, H1.> -f ft. .f hI:::: 
~-t -llmff-~ 1 ";(' "'~' ?o.Ao·_:,t-;:-cl::..f;..,11•J
::1l "C'Zi)!~~.QJ:?I:.l., "(1. \.Qo 

[0088] 

";? ..( ?O.A7"~.:::J. -JJ.,"T-:1 JL-22 fJ'i; ";?..(?CA. 
7~.:::~.-5 24 ~~::::~~W~tt.t:::"T-111-t-..!3.. 
v~.A11 241 1::1i.5ti;ti..Qo 

;:tt.cc!::tl::, 'tri~0>7-<-JL-t:O>~~n<ri!w 
'ifti~JO)fl~l::l;f:, /\•_:,7y)l!f:IJ 18 f::')-.A7 
t:v.Ac!::'tri~tJ<, A TM :::~;..,t-o-5 161:::1-t"T-<A. 
7"-<.::t--~3;..,7t:v.Ac!::'tri~n<~ ~ tii!~n. 
rBe~i6~'tri~JO>il~l=l1, d·_:,7y.,c:e•J 18 
I::"T-<.A7"-<.::t--~3;..,7t:v.Ac'tri~n<, ATM 
:~;..,t-o-5161::1;t'J-.A7t:v.Ac!::'tri~tJ<~.q 
tii!2:fi..Qo 

[0089] 

'J-.A7t:vA.it:>J:U"T-<.At-.::t--~3;..,7t:vA. 
1-t, -rtt.-Ftt...f;..,?•J.,c;..,t-ft 243,242 I:.J:~J. I 
";? ..( ?O.AO';JI-~tii!~h.Q"T-11iil::~ ~T 
.g, \·_:,7y0>7t:vA.$tt=.rt..f;..,?•J .,c;.., t-2:ht.:. 
~- -~iO.~"f-1- 244 I::J;:LJ";?..f?OA.'T'Y.::L 
-JJ.,7"-:1JJ., 22f::lij{J&t~~2:h.Qo 

[0090] 

CONT t::''!lt-11, ~HfJifitJ< I 1:::-tz·_:,t-~tl.. ;:O)c 
~v~.A11~1o:>~Yil&l@~"T-,#~Yii&L 
:f.Jr?;..,' 248 *f:::l;t 250 l::o-t:2:tl., CONT t: 
•_:,1-f:::l;t 0 n<f!f:~~~ti..Qo 

1997-9-22 

In Figure II , [maikurosukejuum] internal configuration of 
24 and [maikurosukejuuruteeburu] one example of 
configumtion of 22is shown. 

(0087] 

[maikurosukejuuruteeburu] You use SRAM to 22, can write 
from central control system 20 it groans. 

With configuration of Figure 11 , SRAM 22 adjusting to 
number of network sections 16, bank BankO and Bank1 min 
of two* and others* • time (Figure 7 reference), progmm 
which becomes basis of display to the target unit which 
corresponds respectively is housed in each memory bank . 

Corresponding to this, also address counter and repetition 
counter whichit mentions later exist, at a time 2 sets . 

Fact that these are changed is BANKsignal which is shown in 
the Figure 11 . 

BANKsignal is signal which repeats inverting of I and 0 in 
every Micros lot . 

With these, interleave designating display target unit for 
respectivelyas every Micros lot , it can transfer, it has 
required. 

[0088] 

[maikurosukejuuruteeburu] data which [maikurosukejuura] 
reads out from 22 inside 24 once is stored in register 241. 

When with this, content of field of command is "Forwarding 
command ", in the buffer memory 18 source address and 
command, by ATM controller 16 [disutineeshonadoresu] 
with command each aretransferred, when it is a "Reading 
command", in buffer memory 18 [disutineeshonadoresu] 
with command, in the ATM controller 16 source address and 
command each is transferred. 

[0089] 

[maikurosukejuuruteeburu] You write source address and 
[disutoneeshonadoresu ], on 22 again equal to address 
amountofbuffer which is suitable to data amount which is 
transferred with I Micros lot by respective increment vessel 
243,242, increment after beingdone, with writing gate 244 
and are reset. 

(0090] 

As for CONTbit, initial value set makes 1, at time of the this 
number of repetitions data of register 241 repeats and counter 
248 or load makes250, 0 writes on CONTbit and is reset. 
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fiLJi/iLi.J?~11248 if.:t::fcl:250 O)~fifcl:, ~~ 
z~t-•Jt~<~ft~n.Qlir:: I -:::S-:>"f?•J;ot~t-~ 
n, fiLJi!iL:fJ?~11248 if.:t::f;t 250 t~< 0 (::~-::> 
t;:;;, ~~::~fiT il";?.-f?CA.?-~.:::~.-JL-7"-:1 
JL-O).J:.~t-•Ji.tliia-~~Ljf."f;f-.-f~11i.J?~11 25 
I if.:t::r;t 252 a-.-f~?•J;ot~t--t .ge:e:tr::. MU: 
CONT t:'·,:~H:: I tJ<:et~~~n.Q. 

[009I] 

~ II "t:f;t, SRAM22 f;t"f .:::1. 7 JL-;f--f-.tflj$;1:, 
lf!:!R:ttltlill~ii 20 c";? 1' ?cA.?-~.::~. -7 24 O)ii!ii 
'jjfJ';; 7?-t!A. 1:~-l>~?l::f~-::>"t:'L 'i>. 
SRAM22 a-"f .:::1. 7 JL-;f--Hf4$:1:f;tt~(, ':1:1 JL
'\·;J77tM$:r::-t .g.:.e:t iiJtro-c:N.>i>. 
.:.O)fl~' lfl:!R:ttltlill~ii 20 fJ(-'jjO)/ \~?1:: 
t!H~·)6A,"t:L \.QfL,, t?-'jj0)1 \~?a-";?.-( ?C 
A."T~.:::L-7fJ<'IJe~tfj"fo 

[0092] 

"";?.-(?CA. 7~ .:::~.JL-7"-:1 JL-O)MiLJi!iL[§)IJrf::~ 
LJ, t:' "f;t"'.t-1 \~fi"t:f;t,W,~-::>f::"f-111..--f-. 
0) t: .:r;ta-;mif~tt .g.:. e:t~<iiJ tro-c: N.>i>. 
iJJ5tlit, VBUS (})"f-11fii~:illia- 33MHz 32 
bit -c: I056Mbit/sec "C'N.>ilc~, "";? 1' ?CA.?-~.::~. 
-70).J:.~t- 1J-1Jrtl< 4096 cL "('~LJi!iL[§]f& I 
"C'f;t l056Mbit/4096 =258Kbit/sec c~il. 

4Mbit/sec O)fii~f::f;tfiLJi!iL[§]f&a- 16 (::"f 
.Q. 

.:.(})~?f::M LJ)i L[§] llla-ast~-t .Q.:.C:-c:fi$1, 1:: 
t: "f;tfii~t.--t-a-ast~"t .g.:.e:t~<iiJtro-c: N.>.Q. 

[0093] 

fii~v-H::f;t 258Kbit O):ii-Tit~~tJ<:(H£"'9 
.Q.:.cl::t~.QtJ<, ~* 32 ~. ATM :::J~t-C-71 
6 1::1 \•;J77tl<6i)i>O)""C:, .:.0'.>:1:-Til:~~l;tA.C 
':J t-fif::ti LJ i!iL[§] llla-fil!l~-t i>.:.C:-c:-~ O)fll 
1!1 ~ I ::JUl &tJ i>.:. c t~< 1:~ i> o 

[0094] 

";?.-f?CA.7~.:::~.-724a-~-::>~fi~O)AA~O'.> 
--:>l;t. iiitlf::, H7'71'~it:;~nt::7?i!A.I:: 
~.g, \A.O'.>AA$a<J~J m-c:N.>il. 

";?.-f?cA.?-~.:::~.-7 24 a-mL 't::il~. ISII2 r:: 
jf.~.n.g~.:;r::,,·;o7 ;o~.::e•J 18 t~';;.:t-·;~t-?-? 
{fll 6 r::r!f.~tfl~n.Q"f-1f0)7?i!A.B1Jra,a-lti 
&-c:~.~-:>"f-11a-m~WL~~;;"f-110) 
E~t~<iiJtroct~i>. 

[0095] 

1997-9-22 

When repetition counter 248 or content of250 at a time I 
decrement isdone in degree where corresponding entry is 
executed and. therepetition counter 248 or 250 becomes 0, as 
pointer counter 251 which indicates the entry position of 
[maikurosukejuuruteeburu] which is executed next or 252 is 
done increment , I writes on CONTbit again and is reset. 

[0091] 

With Figure II , SRAM 22 with dual port configuration , 
central control system 20 from [maikurosukejuura] the access 
is possible both of 24, it groans. 

SRAM 22 it is not a dual port configuration , also it is 
possible to make double buffer configuration . 

In case of this , while central control system 20 is writing to 
bank of ones ide, [maikurosukejuura] reads out bank of 
another. 

[0092] 

With number of repetitions of[maikurosukejuruteeburu ], 
with video server device video of data rate whichdiffers it is 
possible to exist together. 

When data transfer speed of for example VBUS being I056 
Mbit/s ec with 33 MHz 32bit, thequantity of entry of 
[maikurosukejuura] with number of repetitions I 1056MB 
/4096=258Kbit /s ago as 4096. 

In transfer of 4 Mbit/s ec number of repetitions is designated 
as 16 . 

this way it is possible to set video transfer rate easily by fact 
that number of repetitions is set. 

[0093] 

In transfer rate it means that quantization error of258 Kbit 
exists, but becausethere is a buffer in terminal 32 and A TM 
controller I6, as for this quantization error by thefact that 
number of repetitions is adjusted every slot it can supply 
inside fixedrange. 

[0094] 

[maikurosukejuura] one of effect when 24 was used 
high-level to pipeline is efficient utilization of bus with access 
which is converted. 

When [maikurosukejuura] 24 is used, as shown in Figure 12, 
access time of data which reads out from buffer memory 18 in 
network section 6 hiding it ispossible, at same time data 
reading transfer of data becomes possible. 

[0095] 
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i11i\'0)1:n:t~l;t. ~~leO) •J? I .A t--Q)!III~I::!fil 
rJJth'N'J'~J. L..t.J,t'T-1ZO)fil~~~,1j.tf:l L..~ 
,tt tTL. Ttrt.;:;tt.;:L \O)~'i;"(Q)~J)!f.l<iiJij 1:: 
rr~b~~~.v~?o.A~~~-5~-~~ 
181 12 O)J::?I::.ttrrL.. T~JJ!~rr~?;:~~' ~.A 
O)~ffl~i¥-f.J<~Y:>TWiL 'o 

[0096] 

(~1ifUf~!rn 2)~1::. ~111!!~fm 2 1::-::::>t. 'Trut!Yl"t 
~0 

181 13 1::*~111l!ff~trnl::~~il*5t-T-1Z-+t-' q~ 
fiO)tM$;~7f-"t 0 

[0097] 

*~111l!!f~fmO)ii(*"C'T-1Z-+t-l~~fil;t, il$5t 
'T-1Z~~tf!L.. Tl. '~P.IT~itl!c<7)'T-11!2ti~ 
ii 12 ~~'T-1Ziet!l!~ii 12 f.l\i;'T-1Z~Mttf:l 
"t'T-?iet!l!lfi!J{jljl~fi 14 ~f.J\i;~~- *il!c(;:;: 
~l;t 4 ~U1t~"t~)Q).AH,.;-y$ 4. ~.AH,.;
~$ 4 f.l';m,1j.tt:JL..t.:-T-1Z~-Ifiliet!l!"t~. 
.AH..--y$ 4 l::j;ff.tl.. T~lti;tl.f.:I~·:J77 ;L 
.:e:1J 18, ~I ~·:J77 ;L.:e:IJ 18 O)'T-:)z~~~* 3 
2~fi!$*C~L.. -c*·:~FJ-? 3o I::~LJI:f:l"t~l:fl<;: 
;:~l;t H:;·~"t ~)<7)*·:~t--'J-?ill6 • .AH..--y 
ill4 b~'.!I7J";L.:e:•J t8 ~*·:~t--'J-?ill6 ~m 
$1C"t~iti11~.A VBUS. ~* 32 f.l\i;Q)~*I:: 
i!-:5t. 'T'T-1Za2t!l!~ii 12 f.J';.:r-1Z~Me,1j. 
tf:ll.. T*•;.~t--'J-? 30 I::~LJtf:l"ta:~Q).A~~~ 
-•J:...'f. *•:Jt--'J-?Q)~~~I;tt.Y:>~L.. T • ~ 
.A 7" .L..'i:f*Q)lfi!J{jljl~fTt.;:?$:!R:lfi!J{jljl~fl 20, 
~cp;!R:lfi!J{jljl~fi 20 I::J:;LJMf~~tl..f.:V~?O.A 
~y~-J~O)~O'f5.L..~~tfl"t~V~?O.A~ 
y~-J~7"-:1 J~ 22, ~:1c'f7.L..I::~-::>T*•:J 
t--'J-?ill61::~iii~.A VBUS ~~Jifl"t~*i~J 
~Mf~~.JI::fi]LJE§T~V~?IJ.A~y~-7 24 
~«<l;t "(l. \~0 

[0098] 

'9t.;:p"t:,, *~111!!~1l!il;t. ~111!!!ftmi I Q).AH ... 
-~ftll4 ~J::th~·:J77;L.:e:•J 18 ~-l:ll**ii<lll 
13 ~l;t 4 ~*it)~, ~ill ~.A VBUS l::fl$5CL... 
:§.J~·:J77;L.:e:•J 18 ~:§.*•:Jt--'J-?ill 6 <1) AT 
M :::~:...t--c-5 16 l::fl$5CL..f.:t<7)~cli)~o 

[0099] 

*~1li:~fm<7)J::?I::~I!c~JIJQ).AH..--y$ 4 
~~ttf.:JI'€i, 'T-<.A?~ii 121::-T-11~.At--5 
~t:::...'fL.. Tfir!fll... 'T-<.A?~~JIJI::Mt,1j.tf:l"t 
;:~I::J::~J. 'T-<.A?'Y?i!.AQ),~:...t-:41~~~< 
~~, J:;LJ f,(<7)~--tfl::liiJ!fill::ii($5t'T-:)z~ij
-t::'.A "t ~;:ctJ<~~~o 

1997-9-22 

With conventional system , time to be required for arrange of 
request of plural, furthermore because it cannot transfer data 
and reading in parallel, all treatment is done in series array , 
but with [maikurosukejuura] system like Figure 12 in 
parallel, efficiency in use of bus quite is highby fact that it 
treats. 

[0096] 

(embodiment 2 ) Next, you explain concerning embodiment 2. 

configuration of continual data server device which relates to 
this embodiment in the Figure 13 is shown. 

[0097] 

Continual data server device of this embodiment consists of 
data storage controller 14 which read-out does data from data 
storage device 12 and said data storage device 12 of specified 
number of devices which housescontinual data , storage unit 
section 4 of plural (Here 4 system it does), reading is the data 
is remembered at one time from said storage unit section 4, 
Corresponding to storage unit section 4, until reading • it 
sends out the data to network 30 from data storage device 12 
network section 6 of plural (Here 2 it does )which it sends out 
to network 30 data of buffer memory 18, said buffer memory 
18 which isprovided with each terminal32 as addresee, 
storage unit section on basis ofrequest from common bus 
VBUS, terminal32 which connects 4 and buffer memory 18 
and network section 6, with setting of scheduling , network as 
beginning, program of[maikurosukejuuru] which is decided 
by central control system 20, said central control system 20 
which controls the system entirety is housed 
[maikurosukejuuruteeburu] 22, following to said program 
and right common bus VBUS to be used for network section 6 
decide is allotted, [maikurosukejuura] it has 24. 

[0098] 

It is something where namely, this embodiment, storage unit 
section plural system (With Figure l3 4 system) 
amount,connects 4 of embodiment I and buffer memory 18 to 
common bus VBUS, each buffer memory 18 connects to 
A TM controller 16 of each network section 6. 

[0099] 

Like this embodiment when storage unit section 4 of plural 
array is provided, [sutoraipingu ], itarranges data in disk drive 
12, dope width of disk access it can makelarge by reading out 
disk in parataxis , continual data the service is possible 
simultaneously to many user . 
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'*-f::.. *lli~'fHlJ§jg7.l-v-'Yftll4 0)-ftn~l~l) 
7'-<?l'f~~L.. "(~LJE:j"(g::::~I::J:LJ, RAID 'Y7. 
T k~tM/it"t g:=~fJ{"(+~go 

[0100] 

~ 14 li. 4S-r\·:l77 ;L-t1J 18 f.l'.;;t.·~t-r:J-?$ 
6 r::-T-9~i!LJI:ti"t ~~0)";('1'?o7.?-.Y.:t.-
7tJ'.;O)$~b(·~77;t-t•J 18 f.l\.::.::t-·~1-I'J
?$ 6 l:.jZLJI:ti;!tJ.g"f-90)1~HHi~1r.L..f::.tO) 
"(+§jgo 

91'S./'/ I \:";('1'?07.?-.Y.:t.-7 24 tJ,.;,,(·~ 
77 ;t-t•J 18 O)M'ft11-l:tiL..JI)~: 1 tJ<~, \·~77 ;t.:e-
1J 18 l:.l:ti;!tJ.g~. a;j~J 6\:1\·~77 ;(-=EIJ(O}f.l' 
.::."f-9tJ<t:tit.J;!t1,, a;jl!J 7 \:1(·~77;(-=EIJ(I) 
tJ'.;-T-9tJ<ttit.Jc.;n. a;jl!J 8 1:1\·~77;L.:e-•J 
(2)tJ'.::.-T-1!tJ<t:ti t.Jc.;n. a;jlrJ 9 1:, b77 ;t.:e-
1J(3)tJ'.;.:r-1!tJ<tti t.J;!tJ.g~L '?J:?r:.. lllri~ 
4 ~0)1 \•~77 ;(-=EIJ 18 fJ\.::."f-9tJ<M'ft11-l:ti;!tJ. 
"((,\go 

::::::::"t:m:~t.tl.iHi. a;jlrJ 1 O)Mft11-t:::L..~* 1 r:. 
~"t gJt~tJ<a;jliJ 6 f.l'.;~*?"(L \g::::~~, I~ 
1':171'/lit.Jft:I::J: LJ ;L-=E- 1) 0) v-7"/'Y~I!ifil 
L.. "((,\go 

[0101] 

*~1iilHft~"t:l;t";('1'?07.7".Y.:t.-7 24 tJ,.;,\ 
·~77 ;(-=EIJ 18 ;t;)J:t1 ATM :.1/l-0-7 16 A..O) 
t~JUQII\7-~~mr:.~rt't'L'gtJ<, ~~~~ 1 c. 
fiil~r:. ";('1'?c7.7.Y.:t.-7 24 f.l'.::.~mO)d 
7-~~lt"'fl:. ~il VBUS ~~n:l"t gJ'_n!t§j 
go 

[0102] 

(~tiiUft~ 3)~1::. ~~~~ 3 t:-::>L ''t'~ijij"t 
go 

~tii!ifft~ 2\:l;t ATM :.1/l-t:l-7 16 b\·~77 
)L-=E-1) 18 ra,O)I\7.~";('1'?tJ7.7"'Y.:t.-7 24 ~ 
t!JUQJL.. "((, \f::.tJ<. ";('"'f'?tJ7.7.Y.:t.-7 241: scs 
1 :J/t-c-7 t4 b\·~77;t.:e-•J 18 O)rdJ0),\7. 
~$!JUQJ"tg:=~t\:~go 

[0103] 

~ 15 t:*~1iiii~fi!ii:.{Ri;gi!.U3't"f-9-+f'-l (lt 
fiO)tM/it~~"t 0 

*~tii!ifft~O)itfft-+f'-1 (ltiifi<J:. ~*~l:l;t 
~tii!i-~2~1i:il~~fit"t'§jg~,";('1'?t:l7.7".Y 
.:L-7 24 tJ<7-t-v-.YOOJ~::t-·~t-r:7-?ill'JO)jilij::t.; 
I:"'::L \"(I \7. {l.lf.IO)$!JUQI~fi? #.\. ";(" 1' ?t:l7. 
7".Y.:l.-JL-7'-:1JL- 22 t:.~tfi"tg";('1'?t:l7.7" 
.Y .:1.-Jt.-0):1c'/7 k ~ 7- t-v-.YiJlg~;t. ·~ t-r:J 
-?flgO)~~I:"'::L ''t'ft:lit"t gstJ<mil"t go 

1997-9-22 

In addition, RAIDsystem configuration is possible portion of 
storage unit section 4 which is plural array as parity code by 
allotting. 

[0100] 

Figure 14, when from each buffer memory 18 sending out 
data to network section6, is something which shows 
relationship of data which from command and buffer memory 
18 from [maikurosukejuura] is sent out to network section 6. 

When with timing 1 reading demand 1 for buffer memory 18 
is put out to each buffer memory 18 from [maikurosukejuura] 
24, way with time 6 data is outputted from the buffer memory 
(0), with time 7 data is outputted from buffer memory (l),with 
time 8 data is outputted from buffer memory (2}, with the 
time 9 data is outputted from buffer memory (3), data is read 
out from buffer memory 18 of sequential 4table . 

time 1 it starts reading important point, here, by factthat 
response for request 1 has started from time 6, with pipeline 
operation [reetenshi ] of memory hiding it does. 

[0101] 

With this embodiment from [maikurosukejuura] 24 control 
bus to buffer memory 18 and A TM controller 16 is provided 
in dedicated, but in same way as embodiment 1, 
[maikurosukejuura] withoutproviding pass of dedicated from 
24, there is also a method whichshares common VBUS. 

[0102] 

(embodiment 3) Next, you explain concerning embodiment 3. 

With embodiment 2 bus between A TM controller 16 and 
buffer memory 18 wascontrolled with [maikurosukejuura] 
24, but [maikurosukejuura] it is possible also to control bus 
between SCSI controller 14 and buffer memory 18 with 24. 

[0103] 

configuration of continual data server device which relates to 
this embodiment in the Figure 15 is shown. 

Continual server device of this embodiment is same 
configuration as embodiment 2 in the basic , but 
[maikurosukejuura] 24 point which controls bus use 
concerning the both of storage unit side and network side, 
[maikurosukejuuruteeburu] point which draws up the 
program of[maikurosukejuuru] which is housed in 22 
concerning respectively of storage unit side and network side 
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-?{UQO)~q (:?1. \"(f'Ffit9 {>t.i,fJ<~it9 {>. 

[0104] 

*~1Jt!Hf~fm(1)J:?I:, ";('-(?c;;v,-y.:J..-'5 24 
1:A.H . ..--YiUQc!::.:t-·;~t--?-?iUIJ(])jil(j1J~$1Jtlll9 
{>~'8'1;1:, ";('-(?CA.?"Y.:J..-'5 24 ;t;)J:l}";('-(? 
CA."r~.:J..-)I,"f-::fJI, 22 (]) .. fitl;i:~(]) 2? 
(1)~'8-tJ<~::t.;n{>. 

[0105] 

(t)rgJ t6 "t'!ff-:9 J:?r::. A.t--t...--y{UIJ~ttltlll9 {> 
";('-(?CA.?"Y.:J..-524i>J:'U";('1'?CA."TY.:J.. 
-Jv"T-:1Jv 22 c!::.:t-·;~t--?-?iUIJ~ttJtlll9{>";(' 
1'?CA.?"Y.:J..-'524i>J:'U";('1'?CA.?"Y.:J..
JI,"f-:1Jv 22 ~~U:r:mfit9{>. 

[0106] 

(2)rgj 17 "t'!jf-9 J:')(:, A.I--L...--y{UIJ~$1JtliJ9 {> 
";('-(?CA.?"Y.:J..-'5 24 c!::.:t-·;~t--?-?iltQ~$1Jtlll 
9{>";('-(?CA.?"Y.:J..-'5 241ct1til"t'!, ";('-(?C 
A."r~.:J..-JVIJI"T-:1Jv 22 tJ<A.t--v-YiltiJ~ 
tll{all't {>~~.!:: • .:t-·;~1--? -?{UQ~$1Jtlll9 {>$~ 
(1) 2 ?t:~n'n -c1. '{>. 

[0107] 

'*f:.. rgj 18 (::jf-9 cl::?t::, SCSI ::::J::.-t--c-'5 14 
O)(~:f&!l .. fitl;l:, .:t-•;~1--?-?$ 6 0) ATM ::::J::.-t-
C-5 16 (])p;j$mfit(rgj 2)0) SAR CHIP165 ~ 
SCSI CHIP185 l:fi~~;it, I ~"r';II--;L=E 1) 164 
~A.H,..--y;(=E:IJ 184 (::fi~~;t, ~$....._(1) A 
TM lli!l~ SCSI (:fi~~;t*tt:.t(])c!::fJ{>. 

[0108] 

*~1JfUf~fm1:1ct, .:t-·:~1--?-?iltg(])$~1::?1.' 
"Cict, ~&mff~fm 1 eli){> I, \(;t~timff~fi.lj 2 c!::liil~"t'! 
cli:>{>tJ<, .AI--v-YiltUI:-:>L'"Cict. A.l--v-Y~ 
4 tJ'.;~~m~nt:..:r-;~,<·;~?y;L=e:•J t8 r:: 
Inl~JiM:;~(])1tii,<.A(])~m~~~~Ja-c{>";('1' 
?C.A"TY .:1. -J1,(1)::fC?"?.L..a:f'Ffit9 {>. 

[0109] 

*~1itiiff~fm"t'!lct, *'9', T-f'.A?~fi 12 n'.;m 
~lli~*tf:."T-1tlct SCSI ::::J::.-t--C-'5 14 O)A.I-
v-~;L=E1) I841::1Hlt~n{>. 

SCSI ::J::.-t--c-'5 14 (])A.I--1...--y;(=t::IJ 184 (])~ 
itlct, tl$!~*tf:.T-f'A.?~ii 121: I A.C•,:~I--1'! 
7?i!.A~*t{>"T-1t"'.t1';(J:~J~~" '• 

i§!Jjt(;f, 1 A.C·,:~I--1'! 64KByte 7?-t!A.~*t{>"f-f 
A.?ltilt2 tJ< 1 .Ac·;~t--1'! 4 ?t::~t. -cm~w 
L:$o:f;~ SCSI ::::J::.-t--c-'5 14 n'.;§!fi9{>~~ 
lit, A.l--1...--y;(=E:IJ 184 O)~ftl;t, 256KByte C 
+~%. 

1997-9-22 

differs. 

[0104] 

Like this embodiment, when [maikurosukejuura] both of 
storage unit side and network side iscontrolled with 24, 
[maikurosukejuura] 24 and [maikurosukejuuruteeburu] 
configuration of22 is thought innext 2 cases. 

[0105] 

As shown with (I) Figure 16 , storage unit side is controlled 
[maikurosukejuura] 24 andcontrols 
[maikurosukejuuruteeburu] 22 and network side 
[maikurosukejuura] configuration makes 24 and 
[maikurosukejuuruteeburu] 22independent. 

[0106] 

As shown with (2) Figure 17, controls storage unit side 
[maikurosukejuura] controls 24 and network side 
[maikurosukejuura] 24 with common , has divided into two 
of the portion which controls portion and network side where 
[maikurosukejuuru] administration table 22 controls storage 
unit side. 

[0107] 

In addition, as shown in Figure 18 , internal configuration of 
SCSI controller 14 replaces SARCHIP165 of internal 
configuration (Figure 2 ) of A TM controller 16 of network 
section 6 to the SCSI CHIP185, packet memory 164 replaces 
to storage unit memory 184, A TM network to outside replaces 
to SCSI and * becomes landing net. 

[0108] 

With this embodiment , it is similar to embodiment 1 or 
embodiment 2 concerning the portion of network side, but 
case where data which reads outfrom storage unit section 4 
concerning storage unit side, is taken in to buffer memory 18 
program of[maikurosukejuuru] which allots use of common 
bus is drawn up. 

[0109] 

With this embodiment , first, as for data which reads out from 
disk drive 12 compilation it makes storage unit memory 184 
of SCSI controller 14. 

capacity of storage unit memory 184 of SCSI controller 14 
than data size which access isdone is larger to disk drive 12 
which is connected with I slot . 

disk drive 12 which 64 KByteaccess is done being I slot with 
for example 1 slot , when reading command is issued from 
SCSI controller 14 vis-a-vis 4, capacity of storage unit 
memory 184 becomes 256 KByte. 
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f.i:-l>o 

[OJ 10] 

~.J.l'"t:l;:l;, .{/-:/1) ~:., t-t.><fit~SJ.J "t:'Q,-l>9.-::1 
JL-,\·:/J7~.A.t-v-~~-=E 1J 184 r=~mLt=.tl 
'f;(:-:>1. \"(~llJl9 -l>o 

Q,-l>;;r..o·;~t--c:;;r..t-v-~ ;t-=E 1J t84l:a;"CJJ..lli~n 
t=.'T-91;:1;, ~Cl).A.O·;.tl'-1:1 \•;.t77 ;(-=£:1) 18 1: 
fii~~n-l>o 

~"'j }I.-I \•;J/7~~?"(1. \-l>Cl)"t:, I \•;.t77 ~t1) 
181:fi;~L "CL'-l>FI39, t?-JJC1)1\/?I;:I;'T-1'.A. 
?~flt2 t.>'.;;;r..t-v-~;t-=E 1J t84 "'-Cl)fii~~ 
fi-:>"CL '-l>;:ttr:t.~:-l>o 

.A.t-v-~;(-=EIJ 184 b\·;.t77;(-=E1J 18 r~~,o:>tii 
zr;:J;-~Cl):i!Rfl-c:. rii:r£ too%1\.:;;r..~~-:>-co:> 
fii~t.l{iiJ~"t:'Q,-l>o 

;:Cl)fi.g. • .A.t-v-~;t-=E 1J 184I;:I;'T-1'.A.?~flt 
2 t.l'i;-~Cl):i!Rfi"t:lli -r;:f.i:L ''T-9~1 \•:;77 
1J :..-1/-t -l>ilb~~fi? o 

[Olll] 

-1:;, lliJ~Cl)J:?I:::J/7"/'Y~O-t-:9 -l>fl 
.g., ;:Cl)I(.A.(;:I;:i:(i~O)/jlri](:{lfj(o 

T.tJb't.lb77~-=E 1J t8 t.>'.;;;r..t-v-~~-=E 1J 
184I:~.{?O.A.7~.::~..-7240'.>nfff-I:J:LJ'T-
9t.><fii~~;h., ~I:.A.t-v-~ ;t-=E1J 284 t.l'i;T-1' 
.A.?~tlt2 r:.-T-9-t.><fiiz~n-l>o 

;:Cl)fl.g.r:.t • .A.t-v-~;t-=E 1J t84 l;:l;1\·;~77c 
L "Cii!J(o 

[0112] 

fJ;!S, *~lit§~fm"t:l;:l;, ~.{?O.A.?"~.::J..-7 24 
t.><.A.t-v-~iJirJt::rtr:.-:>L'"'ti\.A.~J{Io:>$1Jtall~ 
fi?~tit§Jf~ fmt iiJfm"t: q, -l> 0 

;:Cl)fl.g., ..t.tc~Jiltl:i!SL'"C, ~.{?O.A.T~.::L 
-7 24 fJ\i;;j'-·;.tt-'J-?$ 6 "'-itfi~ffi~-l>-'F 
m:fJ<:f~cf.i:L), ~.{?O.A.7~.::~..-7 24 ;t;)J:L( 
~.{?O.A.7~.::~..-JL-7"--::1JL- 22 I;:I;.A.t-v-~ 
iJirJ~Jtr:.mrt.;n, tP:!R:ttJtall~ffi 20 I;:I;.A.t-v
~iJiqr:.~9 -l>~-1 ?O.A.7~.::~..- 1J/1/0'.>JJ..fi? 
J:?f:.1ljJET -l>o 

iU::. ;:O)fl'fj, .A. t-v-~iJIIJI:.-:>1. \"(C1)tf4Jilt • 
lllft:r;:J;..t.sccliil~-c:q,LJ. ;t.·;~t-'J-?ill'li=-:>L, 
-ro:>tf41it ·lllft:r;:J;, ~*tiWicliil~r:.tJ-l><~il 
J\.A.Cl){lffl#fl;:l;im~~~~I:.J:LJ$fJtall~n-l>)o 

[0113] 

1997-9-22 

[0 II 0] 

At below, when double buffer where implementation is 
easiest is used for the storage unit memory 184 being 
attached, you explain. 

data which with a certain slot reads out in storage unit 
memory 184 istransferred to buffer memory 18 with 
following slot . 

Because double buffer is used, while transferring to buffer 
memory 18, bank of another means to transfer to storage unit 
memory 184 from disk drive 12. 

As for transfer between storage unit memory 184 and buffer 
memory 18 with fixed speed ,using almost 100% bus, 
transfer is possible. 

In case of this, storage unit memory 184 does function which 
buffering does data which does not come out of disk drive 12 
with fixed speed . 

[0111] 

On one hand, aforementioned way when content is done 
load ,this bus works completely in direction of opposite. 

data is transferred from namely, buffer memory 18 
[maikurosukejuura] by display of24 in the storage unit 
memory 184, next from storage unit memory 284 data is 
transferred to disk drive 12. 

In case of this, storage unit memory 184 works as buffer. 

[Oll2] 

Furthermore, with this embodiment, [maikurosukejuura] 24 
also embodiment which controls bus use concerning just 
storage unit side is possible. 

In case of this, [maikurosukejuura] from 24 means which 
conveys data becomes unnecessary to network section 6 in 
above-mentioned configuration ,[maikurosukejuura] 24 and 
[maikurosukejuuruteeburu] 22 is provided in storage unit side 
correspondence, in orderonly [maikurosukejuuringu] for 
storage unit side to do corrects central control system 20. 

In addition, in case of this, as for configuration* operation 
concerning storage unit side being similar to description 
above, configuration • operationconcerning network side 
becomes similar to Prior Art , (Use right of common bus is 
controlled by arrange device ). 

[01 13] 

Page 35 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 

CQ-1002 / Page 699 of 959



JP1997251437 A 

J.;l..t(})4S-~1i~Jf~~-c?fj: SCSI ~ftffll.. '"CT-f:A 
?~fl~L.. "(L \{)fJ<, 77-1 r\-7-~.:t-Jl-~il!!(}) 
"T-f A. ?-1/~?:r:-:An<ttm-r:~{)(})fiL '?* 
-c?t,fJ:L \o 

a:t::., .:t-·:~1--'J-?$1:: ATM ~ftffll.. "(L \{)fJ<, 
-1 --+t.:t-·,:~t--t.J:cil!!(}).:t-·:~t--FJ -?~ m~. \{)O)t 
~a:L..L '~U1§~~0)-iJ~"t:N.:l{)o 

a:~,J.;l..t(})~~~~"C?~~.{?C:A~~~
'51;i~:A9-.L...f:: 1 @"Cif.>-:>f::.fJ<t{•,:.t77J'=EIJ. 
r::~lt {):.l:t iijfm-c?N.:l{)o 

*~BJH;t, ..ti11!L..t::.~M!HDH~~f::(lJUE:~n{)t 
O)"t:fifJ:(, ..'fO)ftfi!ii(I(JiU!mf::t;)l. ''"C~ ~ iA:H~ 
I... '"C~Dm"t {):.l:n<-c:~{)o 

[0114] 

[~B}JO)~!f!] 

*~BJJ(IR*l.ft 1)f::fi{)ttJJtl~mtf::J::tt.f;f, 
:f§-~.::.·:,~1--fJ\i;O)J {;;il..{f.l'f:li!*f::~t'fl.. '"(I {;;il.. 
ft.l'f:lfiO)im~~fj-?0)-c?fit.i:<. f&tfl.:f.~f::f& 
tfl~tl.t::.-:/C'f?.L...I::~-:>"(ittJ ~ =.f.~f::J:: ~J, 
:§-~.::.·,:~t--n<~il' {:A~ttm"t {)fi~J~~~gjfl 
rr..Jr::tt~J~J ~-c {>J::?r::L..t::.O)-c:, :Ytt>'ii!.t~>t::.A.~ 
~ ~ -IJ /'ff::J:: LJ I \;;il.. {ffflfl~~~ ~)~"({)f.: 
th. :§-~.::. ., HD, {A. tt m !Wtltll ~lit'ii!. a<:~ r:: ~WE 
"t {):.l:n<-c:~{)o 

:.O)t::.th. J'.:r1J "'O)ti!J;r-~;t;rr~rr"t {):.en< 
-c:~{>O)-c:,J'.:r~O)~-"T/~~~~"t{>:.c 
n<-r:~{)o 

~-:>-c. '':AO)ft.l'f:l$(])ia:J..t~BID{):.cn<-r:~ 
{)0 

[0115] 

*~BJJ<m*l.ft 9)1:: fi{)i!l*5&7-~-tt-' {I:J:: 
.nr;t, ,{·,:.t77 J'=E 1J..:L.::.·,:~t--cilmit!J~..:L.::.·,:~t-
(})l'lfl-c:(})"'f-~fii~r::~il' \:A~ttm"t {)fl 
~~~. -:Jc?·?.L...r::~-:>"Cftilmttl~..:L.::.·,:~H:: 
~~...~~gjfl(I(Jr::~JLJ ~-c {)J::?r::L..t::O)-c:, IW* 
lJi 1 O)~B)JO)~!f!I::1JD3t. -'ii!.O)rdlm!-c?il{g 
ttJfitiJ~.::.·,:~H::ili*5&7-1Zn<~ LJJba:n. tH ,-c 
li, -~O)r.,.,m~-c:ilmi&r::;m~.:r-1Zn<~LJW 
~tt.{):.c~~WE"t {):.cn<-c:~{)" 

~-:>-c, ilmttJ~..:L.::.·yt--n<ilmi&r::ill*5&-T
~~ia LJ l:fj T*\?~T-~~-~ICtJE;"j" {)J'=EIJ 
O)~:i:~~tJ:<-c:~. a:t::.. il{gi§O);t;l::ff~L 
'"Ci!I~-T-1Z~pj:~"t {)..:L--tf~*l::t;)L ''"C:i: 
mLt::.J\~'.:11--~~~"t {>1 (•,:.t770)~:1:~~f.j: 
(1:~{)0 

[rg)iijO)ft1j!f!f.j:~B)J] 

1997-9-22 

With each embodiment above using SCSI , you connect disk, 
but itis not as for other disk interface necessary such as fiber 
channel to say beingable to use. 

In addition, A TM is used for network section, but it is 
theother network also it is desirable a one example of 
embodiment whose such as Ethernet to use. 

In addition, with embodiment above as for 
[maikurosukejuura] 1 was in system ,but also it is possible to 
provide in every buffer memory . 

this invention, it is not something which is limited in 
embodiment which thedescription above is done, various 
deforming in technological range , it canexecute. 

[0 114] 

[Effects of the Invention] 

According to computer device which relates to this invention 
(Claim 1 ), depending on the bus use request from each unit, 
not to be to arrangement bus use right ,following to program 
which is housed in storage means , it allots theright each unit 
to use common bus with allotment means , to the 
deterministic because it required, In order to allot bus use 
right with scheduling which is decidedbeforehand, bus use 
time of each unit can be guaranteeddecide. 

Because of this, because it can precede can issue display to 
memory , [reetenshi ] of memory hiding is possible. 

Therefore, it is possible to assure improvement of usage of 
bus. 

(0115] 

According to continual data server which relates to this 
invention (Claim 9 ),following right to use common bus for 
data transfer between buffer memory unit and communication 
control unit , to program , it allots to deterministic , vis-a-vis 
each communication control unit because it required, in 
addition to Effect of Invention of Claim I , withfixed spacing 
in communication control unit continual data sending, You 
can guarantee that continual data is sent out to 
communications line with consequently , fixed spacing . 

Therefore, until communication control unit sends out 
continual data to communications line ,it can make capacity 
of buffer which keeps packet which itreceives capacity of 
memory which remembers said data at one timeit can make 
little, in addition, communications line existing first, in the 
user terminal which regeneration does continual data little. 

[Brief Explanation of the Drawing (s )] 
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[Figure 1] 

Figure which shows configuration of continual data server 
device which relatesto embodiment I of this invention 

[Figure 2] 

Figure which shows one example of internal configuration of 
network section 

[Figure 3] 

Figure which shows other configuration of continual data 
server device whichrelates to same embodiment 

[Figure 4] 

[maikurosukejuuruteeburu] Figure which shows one example 
of format of unit program which ishoused in 22 

[Figure 5] 

Figure which shows one example of format of 
[ maikurosukejuuruteeburu ] 

[Figure 6] 

Micros lot, [minisurotto ], figure in order to explain 
relationship of the slot 

[Figure 7] 

Figure which shows other example offormat of 
[maikurosukejuuruteeburu] 

[Figure 8] 

timing chart which shows timing of transfer to 2 network 
sections with bank changeover 

[Figure 9] 

Figure in order to explain flow of data in network circles 

[Figure 10] 

2 bank and figure in order to explain relationship of the 
Micros lot 

[Figure 11 ] 

one example of internal configuration of[maikurosukejuura] 
and figure which shows one example of configuration of · 
[ maikurosukejuuruteeburu ] 

[Figure 12] 

Figure in order to explain pipeline processing in same 
embodiment 

[Figure 13] 

Figure which shows configuration of continual data server 
device which relatesto embodiment 2 of this invention 
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[Figure 14 1 

When from each buffer memory sending out data to network 
section, thefigure in order to explain relationship of data 
which from command and buffer memory from 
[maikurosukejuura] is sent out to network section 

[Figure 15 1 

Figure which shows configuration of continual data server 
device which relatesto embodiment 3 of this invention 

[Figure 16] 

In same embodiment , [maikurosukejuura] and figure which 
shows one example of the configuration of 
[ maikurosukejuuruteeburu l 
[Figure 17] 

In same embodiment, [maikurosukejuura] and figure which 
shows other example of configuration of 
[maikurosukejuuruteeburu] 

[Figure I8] 

Figure which shows one example of internal configuration of 
SCSI controller 14 in same embodiment 

[Figure 19] 

Figure which shows one example of configuration of 
conventional continual data server device 

[Figure 201 

Figure which shows other example of configuration of 
conventional continual data server device 

[Explanation of Symbols in Drawings ] 

12 

disk drive 

14 

SCSI controller 

16 

A TM controller 

162 

network processor 

163 

VBUSIF 

164 

packet memory 

165 

Page 38 Paterra® lnstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 

CQ-1002 / Page 702 of 959



JP1997251437 A 1997-9-22 

SAR SAR 

167 167 

~l!ll-1'~117x-;;:t:.$ physical layer interface 

18 18 

1 {•:J77 ;(-tiJ buffer memory 

185 185 

SCSI SCSI 

20 20 

.:P:!l':ltillfllll~fl central control system 

22 22 

'7l{ ?C;;:t:.?".Y.:::~. -JV"f-"'j Ji.l [ maikurosukejuuruteeburu 1 
24 24 

'7l{?C;;:t:.7.Y.:::~.-5 [maikurosukejuura 1 
241 241 

v.Y;;:.1r register 

242 242 

-'(~?IJ;(~I-$ increment vessel 

243 243 

-'(~?IJ;(~I-$ increment vessel 

244 244 

-~161J-7-t- writing gate 

245 245 

'7l Jt-7-:fv?it multiplexer 

246 246 

blil!~-;ft.:r logic computation element 

247 247 

blil!~J:;ft.:r logic computation element 

248 248 

fiLJjiL.:t.Jr]~1f Repetition counter 

249 249 

bliJ.!I!aitjJ;ft-T logic computation element 

250 250 

IILJi!&L.:t.J?~1r Repetition counter 

251 251 

;t(-<~1r:t.J?~1r pointer counter 
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252 252 

if--1/~:t.J?/~ pointer counter 

253 253 

~ JL-'f:fl..t?-+.t multiplexer 

30 30 

;t-·:~1--'J-? network 

32 32 

.::L--+f~* user terminal 

4 4 

-AH .... -:an storage unit section 

6 6 

.::t-·:~1--'J-?$ network section 

CHIP CHIP 

166 166 

CHIP CHIP 

::::J/f-.0-JI.-. ;e.::e:•J Control & memory 

CHIP CHIP 

184 184 

CHIP CHIP 

,Af--1,.;-y;(=EIJ storage unit memory 

VBUS VBUS 

~i!I<A common bus 

Drawings 

[~1] [Figure 1] 
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[~3] [Figure 3] 
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[(g]12] [Figure 12] 
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[18115] [Figure 15] 
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tJ:Slrt>n.Ota€1. ~WBihf'F~c.~-r::..-:...-ns1JDt>~. ~ ~:> t!J'jJ:~rl.-•. Utfii-t:iji1!!1-Gtc.A 1- ~-:/$7 o 4~-t- ::.r 
IC~iilil~AO){il!ffl$-t:fltrt;;tt .0. 1-?-~- 7 0 6 7'JS~jji~A 7 2 1 -t:{il!ffl (., "C ri •:J? 7 

[ o o o 5 J c c ~-c. ~m~~A jJ:ffli.-•.Oiit~~:...-A -r ~"£: •J 7 1 8 cO)fii)O)f'- 9~:i!-t:~r?. tt..., -r. ~w 
AO) 1 "?K, j!t!~j'- 9-!f-1\~lflfJS.t;,¢. ~{.;lijjii BIJJmCJ!T oiJ#fii);I)S~jli;~A 7 2 1 O){il!ffl~~fltr~ 
O)J:? t.~:i!!~f'- 9 H&? Hf'- 9-tf-ri~fitl;t, iic tt. iolii#IC7 ~-I! A -c;g. .o.:z.-'!f~:I.IS{l!;""f ~ n-r G -:1:. 

tf~filKictr.Uc..iltitf'- 9~~hl:li G. ~~~K~ 30 ?. -:J:.tc.. Hf'- 9"'t-,~1Rfil't'l;t.:z.-'!f~*lll~'t'O) 

VCII#fii)KiiiJJI}J(.,tJ.fJS6 1) 7 Jv 9 ..( AK.il~I¥JIC ( -~ :jij:~jJ:cpWf~tttJ.It~tc.&>~c. ~.:z.-'!f~*IC.-:lf:O)IJ#fll) 

MM~K-:lEJtO)) -r- 9 ~~IJ l:li'9~fmjJ:r.l"?. cO) Mm-c-~JtO)f'- 9 ~rdJWTtJ. < e9 .o c c~'.i~c.~ 
J:? tJ.i!!*ltr- 9-tt-~~~lfll;t, m~O)~OOi~O) t:r:t IDE9 o&·J!7'JSil:J.OO)'t'. CO)~IDJ:O)tc.~~c. )\AO)iil!ffl 
-r- 9 -t:iat!v~*n) 60)J!*KLtt -rff:IJO)~iE~:i! .$jJ:~m~ c.., -em;< 1lll.it -rto <. tt.., -c. J:W¥IDJ:jJ: 
IJI:li9t:r:t · :t::..- · r"<::..- r. *., 1- ?-~-t::ftG-r V:>"?, ~iili,~AO)iil!ffl~jJ:iaJJ:.~ttoifitc.tJ.txUifJ:Sm 

~~KJ:o~~ffl~jJ:~9.o:t::..-?..f::..-:...-37t:::..-~ 

t.r cO):SfJf't'iil!ffl;;; h-0 • .:tht<P ~. Hf'-11 -tt-ri 
~IIKI;l:, ni~O).:z.-'!f1J1 ;? :;...- $( AIC~;j{fJSRi;n-r 

(¢0)1?, ioJII#K~~O).:z.-'!fK~G"C.:th~h~t.r-0 
Hf'- 90)~1') Iii GjJ:ra,WitJ. < HtJ. ?l'm:tJ7'J:I~*~ h 40 

&c C.Kt.t:-0. 

-:l:.h"CL>-0. 
[0009] 
[~lJJJfJWt~GJ:? c9.0~18i] itE*. ~jj;'(AKflt!i 

c;htc.ni~O).:z..:. ::.r 1- ~M"?ilt~~~~~'t'{;l:, ~jitiriA 

O)iil!fflfti~&> <· ..., -r O)~~lbf'FK -~O)fli1rdJ7'J:I7~ft ~ 
h. chfJ:I~litiriAO)fii!Jfl$~"iii~.OJ:.-c:~~c. t.~:..., -c 
\.)tc.. -:l:.tc.. D RAMc~;iHAO)rdJ't'f'- 9~~~fj 
bh otl€1, ~fljJIJJf'FK ~-7' :;_, :,..-:I,)S1J!Jb I') • ~ 61C~ 
il'~ AO)iil!ffl.$jJ:flt"f ~ tt .orJI~mnsil:J..., tc.. 
[0010]-:l:.k, itE*. ~~~$0).:Z..:.7~fll)f'-9 

~K~iili,'(A -t:;f:!Jffl9 oUr- 9-!t-,~~lii't'~;J:, 

i!i:l o .:z.-'!f~*K"?~• "C -~O)IJ#fll)lmi¥1"C'-UO)r
!1~tmltlitJ. < ~)!9 o C c ~'ii\K~ffi£(.,"?"?, ~jii'(A 
O){il!ffl$-t:ia!J: ~ tt o c c I;J:Iflft"C' il:J.., tc.. 

[ 0 0 0 6] l-.:.ff. itf*<OHf'- !1'!1'-,~~~~~C"?~~ 

-rnv < ~IJJJ-t .o. tt*<DD-7'- 9-tt-~~~~~0) 1 "? 
K, ~19Kff;9J:?t.rmd-t:M"?bO)~il:Jo. CO)J: 
'5 t.rUr- 9-tf-ri~lftKtol-•"C . .::z.-'!f.t;,-0~•1;1:7 

?' 1) ?'-:...- 3 :;..-?·o ~7 AKJ:..., "C~tt6htc..iltfef'-
9""0)7~-t!A!B!*7'J:I, ?'0-l!Afll)ilfS~.t. ::.r 1- '1-~ 
HimGtc:ilfsWKJ: ..,-cJ!~:>n-c < .o. c 0)7 ~-e A 
IB!*I;J:, .to 7 1- ?- ~$7 0 61J>;~iili,~A 7 2 1 jJ::ft 
(.,"Ccp:9.!;$fjlJ!ll~ll7 2 OK{i;~6h, :Yf;Jmc;n¢. $::9C ~ [0011]$~1JJJ~.J:E$fflKmh-ct.r~hkbO) 
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-cit:> IJ, ~iir,AO)~ffl*O)rtiJJ:<a:iiJ~c 9 .on•~~ 
t~HI!~9.0tc131¥Jc9.o. £tc.. *~!!Ji~;t, ~::L

~~*~-~O)~MM~-c-~•0)7-;<a:M~~<~ 

•9~tc<a:~~-~~~~- ~~~~8-c0)7-;~• 

~fflt,\~~jjr\AO)~ffl*O)rtiJJ:<a:iiJ~c 9 .O.i!l!~f'"
;"1"-,~~li<a:t1!~9 ~ c c 131¥Jc 9 ~. 

(4) 

[ 0 0 1 2 J 

r~m.a:~~9.ok~O)*•l*R~<~*~1>~• 
.oilt•t~.~t~litf;t, ~~O)::L.::..:;~ ~ Cfiic"<..f?PA-7:/ 
.;:~,-70)\1:1JIJ~'t"~ftl:?'t"~iir\A{:~9.Q) c, nl 10 

~O).::z,.::.., ~H~tft9~~ii,~Ac, ?"P~7k<a:tt!-~ 

9ottl-~-¥• ("<..f?OA-7:/.;:~,-Jirr-:tJv) c, t 
O)?"P~7kKUl-:>'t", ~.::z,.::.." ~:bS~jjr\A{:~9 

.Qffli~J{:, ~~IY-JR:~ IJ ~'t" .Qf;U~'f.- ( "< ..(? P A 

?-:/.;:~,-7)c<a:~~ktc~~mc9~. 

[ 0 0 1 3] ~.::z,.::.. '-" ~t,pi:,O)J'\A~ffl~-~tiH'i~'t" 
''.A~fflffliO)WlJPi'~t-r?O)-cl;tt.c<, :::r~'li:.~tc.A-7:/ 

.;:1,- ') / ~K.J:: IJ )'\A~ffl;fi{:\1:11 IJ ~"( .Q tc.~, ~::L.::.. 

·:; ~O)J~.A~~MHt~IY-J~C-~9 .Qt ciJS"'('~~. 
~I?K, c.tt.~f'Jffl~'t" U-l;'J""O)*~<a:Jtct7~lr9 20 

.occ~J::IJ), ~.'{;~0)~-~:.,~~~~9.0tc~ 

-c~o. tt?'t", '".AO)AA*IY-JtJ~ <U!!ffl*O)rtiJJ:.> 
iJS~~L'~ .Q. 
[ 0 0 1 4] $R~ (~>Jt~2) ~;t, iif>Jt~ 1 ~Ctdlt> 

't", lltriia:to~7.L.<a:f'FiiX:t... lltriiam~-¥•KfJ~ibu 

*•.a::tEJ9~t!J~ifi!J1illl~lif<a:~ I?K«<i~tc.c c..a:%~tc 

~mJ!j!9-251437 

6 

[ 0 0 1 7] $R~ (11)!1*~7) l;t, if-*~ 1 Rtdlt> 
't", WJiicm~=F~~~;t~l!(O)~'(-'J'":.,?nH:St./:IJ, ~~ 

-l;•J,~/?,CI;t~.tt.~.tt.M£t9o?-?', ~::L.::..·;~ ~"" 

O)NfflO)~ct.J:.O?'o~7A~m~~h~~O)-cif:>.Ot 

c~%mc9o. 
[ o o 1 8 l $~BJJ (il1J*1Ji8) ~;t, iii'l*~7 'ctdt..) 

"(, iltr~ftU~¥-~Wi'~?-?'?~.:l.::..:;~~O)~.tl.~h 
iJSWJii[!~jj r\ .A -a: -{ / ; 1) - :1 ~ "( ~ffl9 .Q J:: '5\1:11 1J ~ 
't" .o c c .a:~mc 9 .o • 
[ 0 o 1 9 J $RI!Ji (~11*1Ji9) ~·.O.i!l!it!t7- ?-tt

J'\I;t, .A 1- ~-:/fJ\6~.1JI±I~tc.7-?{:-~lfcf:t9.Q 
'''-"?7~-l;•J.::z,.::..:;~ J-c, ''"?7~-l;•JO)r-?<a: 
~::L -~.a:~Jtcc ~ 't"iifa~m~• IJ 1±19iirnifi!Hii!J::L.::.. ';} 
1- (thi::,::L.::..?J-~~~0)'?-{?0.A?":/s-70)~ 

IJ~'t",ctl.h't"~ii'".A~~m9~> c, c.n~:,.::z,.::.., 

1-H~~9 o~ii,~.A c. 7o ~7 A~m~9 ~-¥t:~:t 
c, t0):1P~7A~Cfti:-:>'t", ~.::z,.::.., ~iJS~i!jJ~A-a: 

~ffl9ot~~-a:.~~~I¥J~~IJ~'t".o~mc..a:~~k 

c c-a:%mc9o. 
roo 2o1m~ 1 O)R~~~~·'t"~~~td'Fffl~* 

'c1JD~, -'l£!.0)fm!lfl-ciif~ifi!J!ft!J.::z,.::.. ·:~ Hci!l!~r- ;ns 
* 1J ~~h. o~~'t"~;t, -'l£!.0)M~L'iirnim'cimtftr
;~-IJW~.tt..Otc<a:.~9.0tc~L'~.O. ttl:? 
't". :iliwifi!Jfftll.::z,.::.. , ~ nsiirnimK.i!l!>t~tr-; ~~ IJ 1±19 
~-c~-r- ;~-~gctf.9.0,,?", 1- ~.'{; •J O)~:!l:<a:1> 
~<-c~. £k,:ilirn!mO)J'CKffttt..'t"i!l!~7-?..a:~ 

~9 .Q.::z,-~~*'ctdt..\'t"§l:fa~fo'\7, 1- ~<*~9 .Q 
)~';I? 7 O)~:fit-a::J>t.c < "'('~ o. 

9 .0. :l$:R~ (~>J(:~ 3) ~;t. ~f-112 ~Ctdlt>'t", !ltrifc 
m~=F~~;t~~O)~ .'{; •J '"/?:b•l?t.J: IJ, if:> .OJ'\/?"" 
O)t!J~J1illl~liffJ\I?O)I}~jbJj. c' ffl!O)J'\/ ?fJ\ /?O)iltr 
ic.U~=Fll.I!:KJ:: .O$'tJi.l±l ~ ciJS~?tJI¥JKt7:b.tt.o c c ..a: 
~c9.o. 

[ 0 0 2 1) *RIYi (iti>J<lJi 1 0) l;t, H*119 Rtdt..> 
3o 't", ~.::z,-~~K~t:J l±l~no·"q~·-r-;ns-~O)fmllfi 

[ 0 0 1 5] *R~ (iti-~4) ~;t, it~*~ 1 ~Ctdlt• 
't", lltriicftll~=F•I;t, WJI!c:to~7AK.tl?'t", ~.::z,.::.. 

'-"~K7r~.A<~Ji.I±I~Jtc7r~.A/fJ~ibJ1.Jtc7r 

~.A) &Uibf'F-l;- r <~Ji.I±I~~~/W~ibJi.~~> 
.a:&•9~~0)-ctY:>.occ~~mc9.0~*~IK.~~ 

O)llf·tl.lt~lif. 
[ 0 0 1 6] $R~ (iti>Jt~5) l;t, ~-~ 1 ~Ctdl-\ 

't", lltriictt!-~=f:.$9:K.ttl-~~.tl.o?'P?'7AI;t, $'i:hl:f:l~ 

JIC7r~.A.W~ibhJIC7r~A&U~IJ~~§~..a:s ~ 

u.x.:., ~ •JtJ)I?tJIJ. Wiiic.U~¥$9:~;t. tO).x./ ~ •JK 
3£ no 7 r ~ AK.~"'1t..•'t"~::L.::.. :;1 ~ ""O)t~<a:'-'~ 

~ 't"~7 r ~A~ 1:.,? •J ~:., ~ 9 o!llbf'F..a:, iltriic~ IJ 
~~@~~eft!:? 't"~IJ ~9bO)L'if:>o c c ~He 9 

L'J'< ,? 7 ~.'{; •J.::z,.::.., 1-iJ)t;,:ilif!rifi!Hl!IJ.::z,.::.. ';} 1- Klll{t:l 
ib£.tt.oJ:: .,,c, ~:iliJ'iAO)~ffl-a:llMIJ~'t" o?'tl~7 

A~f'FiiX:~, !ltriictt!-~¥-RW~ibu=f:.Jl.l!:~:tf9 ~$9-!: 

ifi!Jm~•~ ~ ~::, Kfi~tc.t c .a:~m:c 9 .o. 
[ 0 0 2 2) *RI!Ji (ili9*1Ji 1 1) ~;t, H*~g Ka1.1 

'C. :ilirnifi!Jm.::z,.::.., 1- <a:ft~tu"';J? 7 ~.'{; •Jt.pt;,Jiia 
im""O)r-;O)miJI:f:I~O);..,.~:.,~~.Atl?l-$~-c 

~;-o-¥$9:c, iltrifc.A o ';} 1- ~~~,c~7tK7tftU~tc. 
~~.::..Atl'-"f-~0)-~0)~:!lK, .g..::z,-~~R~IJI±I 

~.n.o....::~-r- ;~:ilirnl!illfftli::L.::.., He~& IJibtstc.~O) 

~i!jJ'{A0)~7'JSi!Jt) ~"( t;,.ti..QJ:: '5 R, ?'P ~7A.{: 

f'FiiX:~. WJifctt!-~ll.I!:Ri!~ibts¥~c~:tr9ot!J~IIill 
t'lll~~~~ ~ ~:,,c«i.:ttc.c c-a:%mc 9 .o. 
[ 0 0 2 3 ) t .tt.'c J:: IJ , .A o , 1- J:: IJ MllliJ)l-~-~0) 

-'li:.O)ra,l!fi"'C', ;irnlfliJiii!J.::z,.::.." 1- K.i!l!~7- ?:bS~IJ ib 
£hot C {:.iif9 0 t ciJS"('~ o. t;h "(, r\?" ':J f

~.'{; '){:>::L-~~*0)''("? 70)g:m-a:~ t;,K.:J,>t~< "'(' 
~~. 

o, *~~ <if"*116 > ~;t, ~-~5 K.tdt..>'t", WiiicftU 
~¥•~- m~ibhJIC::L.::..'-"~Km~ibJi.Jtc7r~A<a: 
sutm.a:~ ~tc.±.ll€iK, c O)fm~M£t-9 o-r-; 
iJS~jj,~.AHCfftf~tJiJ)-:>tc.tJI?It, ~7 1=1..-.AO)-{ 
/?•J~/~Hf:b"f, t!i~ibhJIC::L.::..'-" ~K.M~Il~ 

ibJi.Hi':bt.J:t..•J:: ?f:im9 ot c H~mc 9 .o. 
[ 0 0 2 4] *R~ (iti>J<lJi 1 2) 1;1:. Btl*~ 1 1 Ktd 

so t..l't", !ltrifct!J~IIill1illl~:Kt:bSt!f~ibtr?'o ?' 7 Al;t, !ltrifc 
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!~~o,~•m~~~an. ftE~§~m~. ~o, 

~0)7f~~7fCO):IO ';17 L>.t-~I'J:i/!L'"Cifl~~o bO)~ 
.t).Occ~~~c-t.o. 

roo 2 5 J cn~J:: I'J. ftllat!~~W:O)~ilt-'J\a < 
~~ .o. :;is:~I!JJ (ffl>J<JJ 1 3) ~;J:. ffl>J<tj 9 ~tdl,l'"(. 
i!ifslliiJift!l.:z.~, ~ t-ft L-tc.r> ·:~ 7 y .:A.;: IJ 'IJI ~imfsa~" 
O)f'- ~ O)m IJ ili ~.- 0) ~ ..f ! :.-- '.1 t- A o , ~ •m r:tim 
-t.o~~c.~.:z.-~~~mi'Jilian.o~~f'-~0)~ 

(5) 

, ~ v- ~ ~£t.tifci{(O), fti:2A o, ~ HSl~tc~71tc 
71\!Mt..tc<'..f?o~o, ~tJs. ~f'-~~iiPJtllJ.:z.~ 10 

, ~ ~n IJ ibutclt.>O)~ii'~~O)fit!mWJrd! c L- ""C\!MI'J ?:13 

'"C ~h.OJ::? tc. 7'o '.17 L>.t-f'F~L. ftll2t!~~mtc 
:S~ibu~•c ~fiiT .OI:j:l:?!:f!11JtllJ11tmtt-a ~~fl~tcc 
c~~l!kcTo. 

~f}ll:if!.9-251437 
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M?:l:i•m~nEii-~tllJ.:z.~,~"O)~h~h~M"t-0 

tim~..f =--~ 1J-:1L""C~mT.OJ::'>~To. t.tc. i\9 
>l<lJ 1 1 ....._ 1 4 O)~~P.JH;t, m931<l!i: 1 5 O)~.fltf'- ~ ~ 
-r(~~~~t:>ji'glfliiJ~'t'.i)-0. Ch~O)ijh8, m9*lJi 1 
5 O)l:j:l:!R:fliiJtllJ~~f:t. A r ~.-- Y'/Jl~ r>, 7 y ;A.;: IJ .:z. 
~,~"-O)f'-~O)~hiliLO)~..f!:--'.1t-~o,~• 

mr:fim-t.o~•t-a ~tc~h. nua~ill'i'~~O)UO) 

i!MIJ~'"C~.nE~o,~t-tll~~~71~71i!Mt..k~..f 

? 0 A 0-:; ~-{iL't':fj.., '"C b!i'!lt~. 

(0 0 3 2] f.ttd. ftll2t!tfi~W:~;t.:A-1:: 1Jt-lflt,1'"(fl~ 

L""Ct:>.m~t~. t.tc. ftll2t!~~W:~t!~t'o7'o';17L>. 
c L- '"Cfiil t:> t..t.tltiN 0 Ptftt~H!~~~ .OJ::?~ L-'"C b 
,mt,;. 
(0033] t.tc. ~.:z.~, ~~7f-:'vA&Ulllhf'l=-1::
rt-~"9.0tc.lbtc. -r-~t-iliim-t.O~m~ <~ii'~ 

~> cl5lliilii*~t-fit!mt..""Ct:>~"~t... ~f'-~t-~~ 
-t ~~~c ~;tSIJtcftlt~ttdim~t-fit!m ~.- ""C t:>~~t~. 
(0034] 

(0026Jch~J::IJ. ~.:z.-~O)~>J<~,~~.--~ 

~~lito~A~mMra,t-. ~~o, ~P':Jr:li8if*-t.Occ 

~r:~~. ?v-L>.llO)!~~o,~cmheb~""C 

(!~Ao,rt-a~~71~Lkt:>O)t-~..f?o~o, 

rct..""C> m~t~~c~~tc!i'!~t~. 
( 0 0 2 7 J .::<fi:~I!JJ (ffl>J<Ji l 4) ~;1:. iffj>J<tj 1 3 ~td 

(~B}J0)~~0)~1i!U ~T. IB!iiiit-~!mL-f.ttJ1~~BJJO) 

20 ~O)~filH~I!JJT .0. ::<fi:~~!il't'~;t. ::<fi:~I!JJtCfitio 

1t1'"C, fri!C!I:j:l:?!:f!iiJtlll11t~tJ1iJ~ibU7'0 '.17 Al;t, ~~ ·:~ <' ..(? P ~?":/ ;1-7KJ:: .O~}E~~t.J:~IJ §nc~th 
? Y .:A.;: •J .:z.~, ~ &U:iiiH~Ili!JtllJ.:z.~, ~ ~0)7 r v '"C~im~~~ t-fit!lllT otll~O).:z.~, ~ t-fiiT oift.tiU~ 
~. ftic<'..f ?P~O ·:~ ~O)~~M~"'to~IJ:il!Liill~ lite L-'"C, til~O):i!IU1tf'-~0)7?it~~*tc(5JII;ftc~ 

t-~tr:r.:-- ~ •J'IJl~t.tiJ. ftlf2~?:l:i~m;t, CO):r.:,- ~ ~L'"C~M~ft~~O)Uf'-~0)~-~~t-tr?j!l!~ 

•Hc~*h-07 Fv~tc~-:5lti'"C~.:z.~, ~"O)mmt- f'-~~-~~~ili~J&IJJ::tf.O. 

ilii*TolliJJ('Ft-. ftti2~1J:il!Liillllctcuh'"C~IJ:i/!"9C ( 0 0 3 5) ;J 1 O)~~~~tdJ::U;J20)~~~!il't'~;t 
c tcJ:: t). ftif2 ~, r v- HCltlitc.fit!mMIH1t-Wt.IIJ § ;;$:~1!JJt-i!fU!tf'- ~ ~-J'\0).:1'- , ~ '7- ?lllHCjfglfl L- tc. 
'"C ~ bO)'t'il;o C c t-HcT .0. ijh8tC"?lti'"C, ;J3 O)~~!!!l't'~;t;;fi:~I!JJt-Uf'- ~ 

[ o o 2 8 l cn~J:: IJ. ft!2t!Wi~W:O)~iil:t-'J\a < ~-r>~liftO).:I'-, r '7 -?llli~J::u~ ~ v-Yllli~ji'glfl 
L'~ .;,. ;;$:~l!JJ (iffi;:J(lJi 1 5) l:t, iffj;:J<:lJ{9 tC~I,I'"(. 30 Ltcti8~"?1,1'"(~1!J,J"9.0. 

~ ~ v-:/tJl~~hiliantcf'-~t-H,? y .:A-1::1} .:z. roo 3 6 J <~~!!!ll > S:m~. ~~!!!l1 ~"?1,1 
~, ~ ~lfl{ IJ ibirj!MO)~jir<~O)Ut-Wt.IIJ §'"C.;, :to '"CiiijBJJ-t o. IBI1 'c;;t;:~~1i!HC9*.0Hr- ~~-~~ 
'.17 A~f'F~ ~.-. iiiJiiam~=F-W:K:S~ ibtr~mt-:ff-t .o 11t~O)tJ~t-mT. 

l:j:l:!R:fliiJift!l~tift-a~~«r~tc.cct-~~tc-t.o. t.tc.. (0037l *~~fi!!O):i!IM!tr-~~-~~~ffl~:. il 
B\93t<lJt 1 0 O)l:j:l:9!;1li!JtllJUK::<$:~t.ll:Hi~ '"C:fl~"t ¢ c t!tf'-~ t-t!~L'"C~~.;,m}Etl~O)f'-~iictr.11tti! 1 2 
c t:> "C~ .;,. cif{f'- ~nate:& I 2 fJl~f'- ~t-~ili-tf'- ~=at~ 

[ o o 2 9 l fJ'td. B\9;:J<:Ji2 .... 8 O)~~I!JJ~;t. 9;:J<:lJi9 fliiJtllJ~lll 4 ctJl~tl .;,~ ~ v-Y$4. if{~ ~ v-Y 
O)j!l!tftf'- ~-!f-,~11tlirt~ t:>ji'glfliiJ~'t'.t)¢. iift;:J<:lJt6 $4 '/Jl~~hili Ltc.f'- ~ t--~if2t!T~'~, 7 Y .:A -1:: 
t-itl3t<JJf 9 ~ji'glfl"t" .ot.ae. niiaWU?:l:i=F-m~;~:. ~~,? y •J 1 8. if{1~, 7 y .:A.;: •J 1 8 O)f'- ~ t-~.:z.-~~* 
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10 l,I~O)'t', J\7?7.:J.:C 1J 18tc$i~G"Clt>Mll. b? 
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(57) [Abstract] 

[Objective ] 

personal computer system which can share magnetic disk 
device of plural with personal computer of the plural is 
offered. 

[Constitution] 

Regarding magnetic disk device 8-12 of plural, hypothetical 
magnetic disk device of l thoseall storage area are designated 
as storage area, magnetic disk joint ownership device 3 
which has partition * control & table 7 which manage access 
privilege of each personal computer l, 2, ***which it 
appoints every partition of storage area of magnetic disk 
control mechanism 6 and thehypothetical magnetic disk 
device which it controls possessing, Following to respective 
access privilege , access it designates each personal computer 
as hypothetical magnetic disk device . 
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Specification 

[ §!!!.~ (}) ~t:IB~~I!Jl] 

[0001] 
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.:J. -11~ .7.. "T .L...I::IMJ9 {>. 

[0002] 

[~*(J)Jtlj] 
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~~fii::ML. -c 1 ii(J)~$Sl~7-f.7..~~iil.. 
ll'M/t~~"f • ..t. ili'.171--?.r.7(:t~v-.:r..f:., 
'f~;;r...:r .L...)(J)iit~7-f.7..?ft$tfal~c~?-c 
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a;t=., st~7-f.7..~~tl~*-il!lo:>J<-'.It- Jl-:::J 
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..t.~L.f=.~*o:>Sl~T-f.7..?f!i1Jf!fl~filct, 1 ii 
o:>mlti$Hl~7-f.7..~~tll:: 1 iJ(J)~$Ht~7-f 
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[Claim (s )] 

[Claim 1] 

1993-7-23 

In personal computer of plural and personal computer system 
which includes magnetic disk device of plural, 

Regarding magnetic disk device of aforementioned plural , 
hypothetical magnetic disk device of I all storage area of . 
magnetic disk device of said plural is designated as the 
storage area , control means of magnetic disk device which it 
controls and personal computer respective practical right of 
aforementioned plural in storage area of the this said 
hypothetical magnetic disk device magnetic disk joint 
ownership device which has the security administration 
means which manages possessing, 

As for personal computer of aforementioned plural following 
to therespective practical aforementioned right, personal 
computer system . which designates that access it makes 
aforementioned hypothetical magnetic disk device as feature 

[Description of the Invention] 

[0001] 

[Field oflndustrial Application ] 

this invention regards personal computer of plural and 
personal computer system which includes magnetic disk 
device of plural. 

[0002] 

[Prior Art] 

Until recently, only physical magnetic disk device of 1 be 
able to correspond magnetic disk controller in personal 
computer system vis-a-vis logic magnetic disk device of I, 
also magnetic disk management of upper position software 
(operating system) has become similar. 

[0003] 

In addition, magnetic disk device could not be shared with 
personal computer of the plural . 

[0004] 

(Problems to be Solved by the Invention ] 

As for conventional magnetic disk control device which 
description above is done, because itbecomes specification 
which only physical magnetic disk device of I it can 
correspond to the logic magnetic disk device of I, it is not 
possible, to handle data which exceeds the capacity of 
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Ullm~~~"t ~t.:6f)Q)::f.~l 

*~I!J'lQ)t<-'.17 Jt-:::J:.,t::: .:L -11~AT kli. 
*if&Q)Sl.-'T-<A?~f!:~. -t;h.i;*!f!!t(!)S. 
-T-<A?~IIQ)~~mm~~-t(!)aam~~c-t 
~ 1 @Q)fi~S~-'T-<A?~IIc!:::31-t.J:L."t"tl1~ 
"9 ~S~-'T-<A?~II(!)$1JfA'll::f.~c!:::, -f(!)fi~ 
m• "T-< A ?~ll(!)ictl~~~=t:>lt .Q*if!ll(!) 
, <-'.1-T Jt-::::~:.,t::: .:L -11-tn-fn(!)~JmliJtmt.J: 
m~~~~-t.Q-t?~.:L~T-<~~·~c!:::~~~ 
t.:S.T.fA?~~~~~~~L., *if!!r(!)t<-'.1 
7 Jt-:::J::.,t::' .:L -111i-tn-fn~JmiiitmtJm~H= 
Lt.:tJ<?"t"fi~m• -T-< A ?~t~:l::7 ?-t!A -t 
.Qo 

[0007] 

[fFffll 

@I l.l Q)t<-'.1-T Jt-:::J:.,t::' .:L-111::c!:::~J, ilf!ll(!)S 
.• 7-<A?~II(!)~~ii~~~iJ.>t.:fJ't 1 @(I) 
m•..:r-<A?~~~Q)~mm~~:t>.QfJ,(!)J:::?I:: 
7?-t!;t. "9 .Q.:.c!:::~liJfmc!:::L., -f(!) 1 @(!)fi~S 
• 7-< A ?~fi(!)~fi~~l::~"t .Qilf!!r(!)t < 
-'.1-T J(;:::J:.,t::: .:L -11-t*t.-f;h.(!)~JfflliJfmfJ*i 
~JI;j:@l.l (1)~4 ?C:::J:.,t:::'.:L -11::: c!:::l::r.§;iE~;h. 
~~~n~o 

[0008] 

[~li'ffi~Jl 

~r:, *~f!J!Q)~Ii'ffi~JI:?t, '"t"~im~~lffiL. 1: 
~B_ij"9~o 

[0009] 

~ 1 li*~B_ijQ), m•7-<A?~ffl~II~'S'ct; 
t<-'.1-T Jt-::::J:.,t::: .:L-11~AT k(!)-~1Jffii9Jj(!) 
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magnetic disk device of 1 deficiency that is • there is a 
deficiency that inaddition cannot share magnetic disk device 
with personal computer of plural . 

[0005] 

As for object of this invention, as it makes that data of size 
which exceeds capacity of magnetic disk device of single 
platform by access doingfrom individual personal computer 
with all storage area of magnetic disk device of plural as 
storage area of magnetic disk device of I just, is handled 
possible, while managing access privilege of individual 
personal computer, It is to offer microcomputer system which 
possesses magnetic disk controller which can share the 
magnetic disk device of plural with microcomputer of plural. 

[0006] 

[Means to Solve the Problems ] 

As for personal computer system of this invention , regarding 
magnetic disk device of plural , thehypothetical magnetic disk 
device of I all storage area of magnetic disk device of those · 
plural isdesignated as storage area , control means of 
magnetic disk device which it controls and personal computer 
respective practical right of plural in storage area of 
thehypothetical magnetic disk device magnetic disk joint 
ownership device which has security administration means 
which manages possessing, Following to respective practical 
right, access it designates the personal computer of plural as 
hypothetical magnetic disk device . 

[0007] 

[Working Principle] 

You take in individual personal computer , all storage area of 
magnetic disk device of plural like whether it is a storage area 
of magnetic disk device of 1 just of, it makes that access it 
does possible, personal computer respective practical right of 
plural for storage area of hypothetical magnetic disk device of 
1 of that is appointedevery individual microcomputer and is 
managed. · 

[0008] 

[Working Example (s )] 

Next, referring to drawing concerning Working Example of 
this invention , youexplain. 

[0009] 

Figure 1 is block diagram which shows configuration of one 
Working Example of personal computer system which 
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[0010] 
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2,·· ·r;t-r::,...117:x:-.Aif.-t-!' 4,5,·· ·~1l"L -em 
~-T-f.A?~m1tmr 3r:tt*.;'C~n -cL'~. 

a;t::., S~"T1'.A?~m1tti 3l:l;tltt~"T1'.A? 
ltti 8-12 fJ<fl*.;'C~tl. "t'L '.Q. 

m~-T-<-A?~m~mr 3 1;t, m~-T-I'.A?$1Jta~J 
Ultl46C.,<-7-<~3::,...·:::J::,...t--c-Jv·7-:1Jv7 
fJ'.;mlit~n -cL '~· 
[OOll] 

,<-'Jt-Jv:::J::,...t:".:L-11 t,2, ... tJ,.;m~"T-<.A 
?~li 8-12 ""-o:>7?-t!.A~~I;t, Hl~"T-<.A? 
m1'>$17:x:-.Aif.-t-!' 4,5,· • ·~ill:.i!t~"T-<.A 
?$1Jta~~Utm 6 l:il~~n. m~-T-I'.A?$1Jtoofl 
tl4 6l::iJSL '"Citt~"T-<.A?~ti 8-121:-a;t::.tJ<.Q 
ili~~'d:Hl~-T1'.A?~li1::~9~7?-t!.A~ 
~l:'i!\:tl~tt..Q. 

J;.!.J:.0)9lJ:Jllli::J::LJ I (-')-j- )J.;:::J::,...t:::" .:L -11*i* 
fJ'.;I;t, S~"T-<.A?1tii 8-12~. Hl~"T-<.A? 
ltt~ 8-12 o:>~~m~t;t~E!.;o:>t-c~~t;tc.-t 
iili~~~tt.~-?o:>Hl~"T1'.A?1ttiC.L-c 
m.:;.:c.tJ<iiJtmC.to:~. 

[0012] 

-tz.::f-.:L•J.:r-<'ifJJI!I1, .J:.imo:>ili~m~.:r-~'-A?1t 
mro:>~m~t;t~~~~L-~~~~n~&w~ 
(I <-71'~3::,...J:.~?)I:, ~..';( 0'.>1 <-'Jt-Jv::J::,... 
t:::" .;:L-$1;:' C.o:>~JfijiiJfiti'd:ti~J~~~L. ~:iE 
'd:7?-lz.A~flt:i(•f::.&'.>O)t0)~, I <-7-1'~3::,...• 
::J:.-t--c-Jv·7-:1Jv 1 ~fFiitL -crrvn~. 

1<-71'~3>''-0'.>7?-l!.Atil:l;t, R(M'edj.I:Jj 
L), W(ti~J!dj.), C(f"J:/it), D(jl!i:ti), X(~ff) 
f.l<6i)i. 

[0013] 

IS! 2 r;t,<-T-<~3::,...·:::J::,...t--o-Jv·7-:1JL-o:> 
{;IJ~6;i. 

1<-'Jt-Jv::J::,...t:" .:L-1111;t, J(-71'~3::,... 11:: 
~L&1t.?j.iliL, ii~J!dj., fF/it, ~fftJ<iiJtiti~ 
6;LJ, 1<-71'~3/ 2 I:~LM'edj.I:JjL, tl~i! 
3j.fJ(iiJfm~6;LJ, I (-7-(~3::,... 3 (::~l,..M'edj.I:Jj 
LfJ<iiJfm~ 6i:>i. 

,<-'Jt-Jv:::J:.-t:".:L-11 2 l;t, '<-T-1'~3::,... 1 
r::~LM'tdj.iliL. tf~J!dj., f'Fiit. ~rrfJ<iiJtiti 
~6i)LJ, 1<--T-<~3::,... 3 (::~LM'e.?j.I:Jjl,..fJ<iiJfiti 
~6i:>i. 
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includes, magnetic disk common device of this invention. 

[0010] 

In Figure I , personal computer main body 1, 2, ***through 
interface board 4, 5, ***, is connected to magnetic disk 
common device 3. 

In addition, magnetic disk device 8-12 is connected to 
magnetic disk common device 3. 

magnetic disk common device 3 configuration is done from 
magnetic disk control mechanism 6 and partition * control & 
table 7. 

[0011] 

access demand for magnetic disk device 8-12 is notified by 
magnetic disk control mechanism 6 from personal computer 
I, 2, n• via interface board 4, 5, **"'for magnetic disk, is 
converted to access request for the imaginary magnetic disk 
device which extends over magnetic disk device 8-12 in 
magnetic disk control mechanism 6. 

It becomes possible from personal computer main body 
depending upon treatment aboveto handle magnetic disk 
device 8-12, all storage area of magnetic disk device 8-12 is 
designated as recording region of self as magnetic disk device 
of one which is imagined is converted. 

[0012] 

security management separation does storage area of 
above-mentionedhypothetical magnetic disk device , sets 
practical right every of individual personal computer toeach 
portion (You call partition ) which separation is done, with 
those in order to preventillegitimate access , drawing up 
partition • control & table 7, is done. 

R (reading), W (writing), C (Compilation), D (Elimination), 
there is a X (Execution) in access privilege to partition. 

[0013] 

Figure 2 is example of partition • control & table. 

As for personal computer 1, reading, writing, compilation 
and execution being possiblevis-a-vis partition 1, reading, 
writing being possible [paateishon ] vis·a-vis 2, the reading is 
possible [paateishon ] vis-a-vis 3. 

As for personal computer 2, reading , writing , compilation 
and execution being possible [paateishon ]vis-a-vis 1, reading 
is possible vis-a-vis partition 3. 
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I <-'Jj- }I,...::J/t:::' .:1.-113 (;l:, I <-T-1'~3/ )(;: 
M L. ~i1f ti:H ... tl ~ j6 i1f. fl: Ji1(;. ~ fi tJ<iiJ ~ 1: 
(t;)LJ. I (-7--1'~3/ 2 t::ML.~i1fti:IL.tJ<iiJ~"t' 
if;)Q • 

..ttci!~.:J..')T-1'~!JI-'¥-~5l:I::J::LJ, 1 (-')j-JI,...:::J 
:,t::: .:1. -11tJ'.:,(])~Jm(])alf~n -ct. 't.i:L '1'j£t.,: 
7?i!A~It1J.lt9 .Q.:ctJ<iiJ~cf.i:Q. 

[0014] 

[ §t B}j 0) )'JJ :1:] 

~..t~BJIL.t.:J::?I::, *§'tBJIOHlUI\.-T-1'A ?~ 
ffl~ii~~9 Ql (-')j-JI,...:::J/t:::' .:1. -11~ AT 
.L..I;l:, ~f&(])tlt~-T-<A?~ift(])~tcw~~~ 
®~~ttfi(])tlt.-T-<A?~~0Rw~~c 
I... '"CIJI<O)J(-')j-JI,...:::J/t:::'.:J..-11fJ';7?i!A 
L.. il'-::>:g., <-'Jr JI,...:::J:,t::: .:1. -1107?-I!A~ 
~~!JI9Q.:ci::J:;LJ, I fi(])tlt.T-1'A?~~ 
0Rw~m~m~.Q~~~(])-T-11~~.:;.:c~ 
iiJ~t::9Qcctl::, ~f&0~-1'?C:::J/t:::'.:J..-
11t::J:; LJ*-W:f&(])m• -T-< A ?~ti~~m"t .Q.:c 
~ RJ~t::L,, -T-11~® '< O)J (-')j-JI,...:::J/t:::' .:J.. 
-11-r-~~9Q.:ct.i:<-ML.-c~!JI9Q.:c~ 
"('~Q~;i!:tJ<(i;)Q. 

[~iiD0M.Iftf.i:~BJI] 

[181 1] 

*§'tBJIO)I<-'Jr JI,...:::J/t" .:J..-11~A7-.la.0-
~Mn~IJ"t'(i;)Q. 

[~2] 

, <-.:r-<~3/· :::J/t--c-Jt,..·.:r-:1 J1,...00IJ-r-® 
Qo 

[~-ij-(])~Bjj] 

1 

I (-')j-JI,...:::J/t:::' .:1. -11*f* 1 

10 

m•-T-<A?~ii 

11 

at•T-t'A?~ii 

12 

at•T-1'A?itll 

2 

J(-')j-JI,...:::J/t".:J..-11*f* 2 

3 
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As for personal computer 3, reading, writing, compilation 
and execution being possiblevis-a-vis partition I, reading is 
possible vis-a-vis partition 2. 

By above-mentioned security administration means , it 
becomes possible to prevent theillegitimate access where 
utilization from personal computer is not permitted. 

[0014] 

[Effects of the Invention ] 

As above explained, as access it does personal computer 
system which possesses the magnetic disk common device of 
this invention , from individual personal computer with all 
storage area of magnetic disk device of plural as storage area 
of magnetic disk device of 1 just, it makes that data of size 

. which exceeds recording capacity of the magnetic disk device 
of 1 by at same time managing access privilege of each 
personal computer , ishandled possible, Lumping together 
without it makes that magnetic disk device of plural isshared 
due to microcomputer of plural possible, keeping data 
withindividual personal computer , there is an effect which it 
can manage. 

[Brief Explanation ofthe Drawing (s )] 

[Figure 1 ] 

It is a one Working Example of personal computer system of 
this invention . 

[Figure 2] 

It is an example of partition • control & table . 

[Explanation of Symbols in Drawings] 

personal computer main body 1 

10 

magnetic disk device 

11 

magnetic disk device 

12 

magnetic disk device 

2 

personal computer main body 2 

3 
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9 
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m•r-fl 
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magnetic disk joint ownership device 

4 

interface board 

5 

interface board 

6 

magnetic disk control mechanism 

7 

partition *Contro jp7 roll *table 

8 

magnetic disk device 

9 

magnetic disk device 

[Figure l ] 
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(57) [Abstract] 

(There is an amendment. ) 

[Problems to be Solved by the Invention ] 

It is in midst of transferring data between CPUs and the 
storage disc and data *copy which resembles is removed. 

[Means to Solve the Problems ] 

recording routine 130 controls access to 30 where it possesses 
storage device 100-105 andiiO- 115. 

software *routine is used in order to supply directly access to 
storage device 30 with required CPU 22. 

Hypothetical memory *address for buffer 160 of required 
CPU 22 is formedwith required CPU 22. 

With storage device access request hypothetical memory 
*address is sent to CPU 20 which includes recording routine 
130. 

work request includes hypothetical memory *address which is 
sent to the storage device 30 from recording routine 130. 

Next, data is transferred directly required CPU 22 and 
between storage device 30. 

As for storage device 30, you respond to work request next. 
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With data processing system which transfers data , 

central processing unit of plural which includes required CPU 
(CPUs ); Aforementioned storage device to supply access 
directly with CPUs of storage device ; aforementioned plural 
of at least one where one oftheaforementioned CPUs controls 
access to storage device and network ; aforementioned 
required CPU which interconnect does aforementioned 
storage device, hypothetical memory *address for buffer of 
aforementionedrequired CPU only formation with storage 
device access request aforementionedhypothetical memory 
*address, We to have responded to means. aforementioned 
work request in theaforementioned required CPU which is 
supplied to aforementioned one of aforementioned CPUs 
which controls access to theaforementioned storage device 
and through aforementioned network theaforementioned one 
of aforementioned CPUs directly access means; which 
includes means. in aforementioned one oftheaforementioned 
CPUs which sends work request which includes 
theaforementioned hypothetical memory *address in 
aforementioned storage device which interface has been done 
having, 

As for aforementioned data , data processing system . which 
designates theaforementioned required CPU and that it is 
directly transferredbetween aforementioned storage device as 
feature 

[Claim 2] 

Description above directly access data processing system . 
which is stated in the Claim I which designates that data is 
made to grasp in theaforementioned buffer *memory in 
aforementioned required CPU from theaforementioned 
storage device in aforementioned hypothetical memory 
*address as feature 

[Claim 3] 

As for aforementioned data , each one, data processing 
system . which is statedin Claim I which designates that it is 
transmitted with data "'packet which includes addresee node 
identification, source •node identification, theaforementioned 
hypothetical memory "'address, and data *word of plural 
as feature 

[Claim 4] 

As for aforementioned storage device , after each one of 
aforementioned data *packet which includes data for 
transferring was transmitted to theaforementioned required 
CPU data processing system . which is stated in Claim 3 
which designates that means which does advise in 
theaforementioned one of aforementioned CPUs is included 
as feature 

[Claim 5] 

Page 5 Paterra® lnstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 

CQ-1002 / Page 757 of 959



JP1997185594A 

li1IicilUl7?t!AI<l:, Ji1Igc~* CPU I:, li1IacT' 
-11a.>~i!a.>t::d)l:ntracf&l!;(.:c:•J. 7t:vAI: 
i:>ltQli1IH2' \·:177~7?-t:!AL "'CL 'Qli1Ia26'2.1l 
~~~a.>cpl:1fi6*1tQ.::c~t<¥U&:.!:"tQ~*lfi: 
I 1:82.tia.>T'-11~JI~ATk. 

Uti*lfi:6l 

li1Iac7?t!A-¥mlct:, li1Iac~* cPu a.>ntrac'' 
•:J771::M"t Qjj1j'£2.{&~;(-'E 1J • 7t:vA~~Jili;L 
'h' '? Ji1IG2. G2. 1!~117 ?t! A~*.!::~ I:: Ji1IG2. {& 
m;(-'E 1J • 7t:vA~liiJG2, CPUs O.>iiiJa2--:>l::m 
tt"t Q1;-to:<.!:t-'?O.>'J71-? :r.7· Jt.--7-:..-~ 
~u.::.t~~~U&:.t"t Q~li*lfi: 1 l::actia.>T'-11 
~Jlll~ATko 

Specification 

[ ~B)JO) ~ff:lll~~a)l] 

[0001] 

[.ifU\U:.a.> ~JI'!Htff l 
*~13Jll<l:, -AlU:T'-11~1U!J!~A'T.L.I::t:>ttQ 
mHlT'-11-iii!I::OOL. J:: ~n~:iE tr-.1 l::l;t::fc 1:!·:~ 
-+.t&'CJA.:t.)!:±l :t.Jilm-I::M"t Qll~tt~m~"t 
Q;t-·:~1-?-?~1)-L "'C~AT .L. ~ffPnQi~Jl 
1\Jt.-? A.:t.Jtl:l:l:t.J~mi::OO"t Q• 

[0002] 

[ftt=*a.>tt{;f.j] 

-+.t-t:·,~--T-<fiim~A'Tklct:. -T-11~i!l:: 
MTQfi40.>A::f-.L.~m~"tQ. 

{JIJ;tl;f, ~1i~G2.tl:~AT .L.(High-Perfonnance 
Storage System (HPSS))I;l:, ~-'€if* 1/0 ~ 

J!l!~:t.J(AJL--'1·:~1- )~il/ili;"t Qt::&f.>I::;J'-·;~1-? 
-?l::nt:: ~J f.il~ A.:t.Jtl:l:l :t.J(ItO)i-;{v-~3=-
~*!f~<limm>-tQ.::ctJ<~~Q~/l~. ~~a~ 
l!i/IG2.1lfif!l!~ AT .L."t!~Q. 

HPSS let:, IE:ll.i2.1lfilf~PJT(National Storage L 
aboratory) 1:00~tj:l(l)~t!!i"t'J71-?:r.7 ·~A 
7-.L."t!~Q. 

HPSSn I:'?L '"'C0.>~/JQt~¥QI;t:, ~l::ff-"91':..-
11-;J'••:JI-..t(J.)?-JL-t:. ?-{t:. ?:r.:f .I'{-~~ 
ilL "'CID!~"t Q.::ctJ<1:~Q: 

http://www.ccs.oml.gov/HPSS/HPSS _overview.html 

http://www .ccs.oml.gov/HPSS/HPSS _ overview.htrn I 
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Description above directly access in aforementioned required 
CPU , in aforementioned storage device which access does 
theaforementioned buffer in aforementioned hypothetical 
memory •address fortransferring aforementioned data entry 
data processing system . which is statedin Claim I which 
designates that it can increase as feature 

[Claim 6] 

As for aforementioned access means , aforementioned 
hypothetical memory "'address for aforementioned buffer of 
aforementioned required CPU onlyfonnation with 
aforementioned storage device access request data processing 
system . which is statedin Claim I which designates that 
software •routine of at least one whichsupplies 
aforementioned hypothetical memory •address to 
aforementioned one of aforementioned CPUs is included as 
feature 

[Description of the Invention] 

[0001] 

[Field of Industrial Application ] 

As for this invention, it regards data transfer in data 
processing system generallydirectly, from specifically through 
network which supplies connectivity for processor and 
input/output communication , it regards bulk input/output 
which is done with the system transfer directly. 

(0002] 

[Prior Art] 

third "'perT. transfer system supplies various scheme for data 
transfer. 

High-Perfonnancestorage system (HPSS ) is high-level , 
distributed type hierarchy memory management system it can 
integrate (Adjustment) simultaneous input/output (1/0) 
operation in order to achieve high assembly 110 capacity 
(throughput ) over network . for example high performance 
storage system 

HPSS is next generation software •system which is in midst 
of developing with thenational storage research laboratory 
(Nationalstorage Laboratory ). 

You can acquire further data concerning HPSSn, through the 
world "'wide •web page on Internet which is shown next: 
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http://www.llnl.gov/liv 

http://www.llnl.gov/liv 

b'i;:,;..r?·-TI\.f'A.(sink device) if;""t:-T-$1~ 
fiii!9 .Qt::cV:>I::.I'flL 'i;h-Q.L..-1 \(Mover) ~ml 
~9-Q. 

;:o).L,-1\I<i:. if;t=.. -tJlO)'T/\.f'A.$1J~:t....:: 
v-:.-3;..,~~ft9-Q. 

[0003] 

771'1\·'f~.::t-JL'(FC)I;i:, if;t=.. -+t-1-!'·J(-"T 
-<fiii!~#t:*B'9 .Q. 

FC lei:, 'J-?A."T-~3/, Jlo{/7v-.L.., A 
-l<::t:..-t:::'.:~..-$1, -TA.?I-·:i::f·::t/t:'.:~..-$1, ~c 
t:fntfl:, 'T-< A :1v1' &Ufl!!O)RiJ UJttfifr",""t:-T 
-$ZO)fii~~alfiiil9 .Q. 

FC 1::"')1. \"'('O)J!tJ:.QtW*Iilci:, ~~::~91'/$1-
.::t-·.:~f-J:O)'J-JI-1-!'. 'J.f't:. r'-;:r..-.:1·....::-~~i!L 
-cm!l~9 .Q::ctJ<~~.Q: 

http://www.amdahl.com/ext/CARP/FCA/FCA.ht 
ml 

-fL "'(',IEEE acm:.-A."T 1..#:-*lilf~?" JL--:1 
lei:. ;t-:1;..raam:.--A.:r.L..m1Ltt$;'t(Open Stor 
age Systems lnterconnection(OSSI)) 1::~9 ~ 
t-='771-1ls-*t'T Jl-(draft Reference Model) ~ 
~/ilZLt::. 

~~::~90)1;1:, 1-!'771- OSSI t-='.::f-.:~..;L;..rf-O)J\
~3/ 5 b'i;O)tO)""t:cf.l.Q:"2.3.3 $JJ~&U"f
$Z·7C-O)~al 

"OSSI t'TJL-I;i:, ?71'7:..-1-. "T-$Z·'J-A, 
&U'T-$1 • :.-;..r?O)ra,""t:~~L -ct. '.Q"T-$1 • 
7C-fJ\i;$JJ~7C-~f&~IJ9 ~. 

$JJ~7c -lei:. ?71'7/t-c'T-$1 ·')-A if;t=. 
lci:'T-$1 • :.-:..-?cO)ra,""t:~Jtt. r.c;~. &'CJ~~f6J 
Wlil~~.:f.~·J-9 ~. 

'T-$1 • 'J-Ac'T-$1 · :.-:..-?c(J)ra,0)$1J~7c 
-1;1:, 'T-$Z0)7C-~1fl1!9~t=.cV:>I::'J-A.
:,;..,?·:1CI-::tJI-f·*li~.:f-~1J-9~. 

'T-$1 · 7C-I;i:, '.1-A.b'i;:,:,.,?if;""t:O)i-J.J < 
A.9-Q. 

til tall& U'T-$1 · 7c-Hgel1!rt-.JI::~at9 .Q;:c 
I::J::?"'(', OSSI tT'JI-Ici:, @I~IJO).f'/:1•JJl:..-7" 
-:.-3:..-~il~~7c-~fti®it.9~::cO)iiJfm 
tt~iM89~. 
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_comp/nsl/hpsslhpss.html 

*comp/ns 1/hr ps slh ps s.html 

[muuba] (Mover) which is used in order to transfer data to 
empty sink *device (sinkdevice ) is disclosed. 

As for this [muuba ], in addition, device control operation of 
one set is executed. 

[0003) 

As for fiber *channel (FC ), in addition, third *perT. transfer 
is supplied. 

FC allows transfer of data between workstation , mainframe , 
server computer, desktop *computer, storage device, display 
and theother peripheral . 

You can acquire further data concerning FC, through the 
world •wide •web page on Internet which is shown next: 

http://www.arndahl.com/extiCARP/FCAIFCA.html 

draft reference model ( draftReferenceModel ) for 
Openstorage Systems interconnection (OSSI ) was formed. 
And, as for IEEE storage system standard research group , 
open storage system interconnect 

Fact that it shows next is something from version 5 of the 
draft OSS!document ,:" 2.3.3 controls and separation of data 
"'flow 

"OSSimodel distinguishes control flow from client , data 
*source, and data *flow whichoccurs between d~ta •sink. 

client and it requires control flow , data •source or data *sink 
between,responds, and it notifies asynchronous carry . 

control flow between data *source and data •sink carry does 
source -sink •protocol data inorder to manage flow of data . 

To only sink pass it does data *flow, from source. 

By fact that control and data *flow are separated into 
logical ,OSSimodel supplies possibility of thing which 
optimization does each flow which passes by individual 
[inpurimenteeshon ]. 
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"2.3.4 -+t-t:·J(-"f"-(~~ 

"OSSI -=E'TJJ...I;J:, -if-t:·,(-"f"-fO)$fJ~""F~. 
-T-~f~ftiD~-~-~~~~M~~M?o 
-~it, .:r:-~z~t-"tt.:I;J:~7-17~1-f~IIIL 
fJ\-:>$11~-t ~0 

*.J:/"7'"-t'T-t'l;l:, -T-~·?D-$1)~ • .J:'5-ft 
i!i. "tt.:I;J:~~fml~LfJ'-:>~ 7T ~::ciDJ::? 
t.;:t~~..--~a~f@l.sJIJ r=~ft-t ~0 

OSSI 1::-:>L'"CIDJ!fJMiU&I;J:, ~ID'J-JJ...t-!"· 
'J-11-!" • ?::r.::f· ~-~f:ftL "CID!~~T ~::cfJ<~:: 
~~: 

http://www.arl.mil/IEEE/ssswg.html 

tt-cm 13 tY-JIDt.:N:>r::::::r=~mx~cL -ctJI(LJ 
A.tt.t.:. 1995 ~6 .FI 1 e 1::wm~tt.t.:*~f~~lf 
WJ!iJ; 08/486,217 ~(mif;fli$Jl. A cL "Cmif;f 
~fl.{> )l;l:, :1Di!•:~-if & ~}...t.JtW .t.Jil.~r~:~,ID 
a~tt-t~~~~ttfm~-r~•~M~~..,. 
.L. • .J:IJ7 • :t-·:~1-'J-?I::i.llt {1 ~ i!:~!U!~ ~ -T 
.L.I::M-t ~~~ttl::/t"f ~o 

;: IDfi¥~1fili IM< l;l ""F. mif;tt~lllfili JMcp;j! .s~)I;J:. 
7::r.-JJ...•77-~I-. 7z-JJ...•77~?~3T 

Jv. 7;t-JJ...I-·I-v'5/l- ·~-{ ?D:fDi!•;~-i;t ·~ 
.A-T.L.fm~-t~" 

mif;t~~lf ::11 JMI::OO:lF~tt.t.: 7 -.:f-7-?r-vi;J:. 
6i}i;.,P{>tf:l~~~~Utli':(CPU)f A..t.J/W .t.J(IIO) 
::::J/1-D-7(-if-1 \ • .:t-·:11- • 7Jf:1 ~ctp;Jil;ffl. 
9)cil.m~tt~-if-J\·:t-·:~I-'J-?~(server n 
et cloud)f~t.· o 

t't?"C, 1/0 :::J~I-D-'51;l:, CPU I::J::-:>"C71-!"v 
.Am~~tt.~;:cfJ<-c:~, fJ''? CPU l;l:, 110 :::1~ 
t-D-71::J::..,-c7t:v.Am~~tt.~::e:tJ<~~ 
9o 

;:0)-+f-1 \. :t-·:~1-:BI;J:' mif;f~~lfili lli~l;j:-if 
_, '· :t-·:~t-cp;J!Iitt. -cL ,~0 

*liC::Jtl::mii;t~glfWiii;J:. '7-~=f ..L. • :::J~c.:t. 
-~ · -1/:::~-if-v--T -f·:~t-:1 ::U'l:ll~tt. -ct. '9 o 

[0004] 

11.\(~ ;tl;f. Jif;f~~Wfii::OO~~tl.t.:~I!J'I 
~-~i!:-+t::f~~~~-T..L.fm;t~~~~~..,. 
.L.ft5t; 0 

*-+t::f~~~.A-T..L.~.~~~~~~*C:L 
"C. CPU f:fiT {lo 

;:(f) CPU l;l:, liiJII'Ijl::ifl]~~I- 1J-..L.fJ,i;O)*ifll 

~f~ftT ~t.:N:>I::D•;~? • ~ -T·:~:11iil!tll(lock-st 

1997-7-15 

" 2.3.4 third *perT. transfers 

"OSSimodel , under controlling third *perT. , flow doing 
data directly between independent source and sink , only 
starting controls the agent or client . 

Each entity, data *flow control , error report or transfer only 
start executes operation like thing which ends individually. 

Through following world *wide *web page , you can acquire 
further data concerning OSSI,: 

http://www.arl.mil/IEEE /ssswg.htrnl 

As for U.S. Patent Application No. 08/486, 217 number (It is 
attached as attachment material A ) which it adopted here 
because of all objective is applied in 1995 June 7 days as cited 
reference , it responds to necessity for multiple processing 
system in high reliability system *area *network which 
supplies connectivity or bonding ability between processor 
and input/output communication . 

this patent application (Below, it calls attachment patent 
application ) [feeru] * fast, [feeru] * functional , [fooruto] * 
supplies pick-up runjp7 *microprocessor *system . 

architecture which is disclosed in attachment patent 
application includes the server *network cloud 
(servemetcloud ) which input/output (110 ) controller (Also 
server *network *adapter is called ) with communication does 
all central processing unit (CPU ). 

Therefore, as for 1/0 controller , address it is possible with 
CPU to be appointed, at same time address with 1/0 controller 
to beappointed it is possible CPU . 

this server •network cloud with attachment patent application 
is called server *network . 

With this application attachment patent application transfer is 
made tandem •computer *incorporated . 

[0004] 

Speaking widely, invention which is disclosed in attachment 
patent application includes processing system which has 
multiple sub processing system . 

Each sub processing system has CPU as main treatment 
component. 

this CPU includes processor of pair which in order to 
executeeach command from command stream simultaneously 
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ep synchronized)1:i:it~m/Ji1=9 .Q-M0>:1o 1! 
•;.rlj·~~t.· 0 

-+t/~~~AT.l..O)-f;h,--f;h,l;l::, J;:~J;;f;;:~fJ~ 
Jlll ~AT .L.. 0) fi q 0) :::J :_,;(.-*:,., HP9 I:: :n: :~lim 
f:*l~~fit~"t.Q 1/0 ~AT.l..·I 1J7·.:t-·.:~I--'J 
-?~ J!l::~t.· 0 

;::tt,i;,O)fi q (]):::J=.t;f.-;f'.:,.,H;l::, CPU '& 7J.7 
-+t-l--~:ttt:.Ri!iZ!.T'J\1'A(~J5tl~. -;>".A~fa~ 
fl. :1•)=.t'J. ~)~~t;. 

;::tt,i;O):Ti:Aii.f:*l~~-*~·J::~;;t;;:~~~ 
t!~!lll~ .AT 1.. ~~~9 .Q-tt:1-:1ot?·.:~-ttr"9r:: 
:ff.:t£9 .Q.::cn<~~.Q. 

~Jlll~.AT.l..O):::J=.t;f.-;t.=.tH"9(i9Jl5tl~. ~ I 
0) CPU c~ 2 0) CPU O)rp,, a;t:.f;l:: CPU cm!Ul 

.:;::, <1 .Ac(])r"1>0)ii.fgf;J::. d7·.:~H:: -a-*n.Q 
)L·;,~-t!-.Y~H~rotLtJ'-:::>~f:9 .Q.::ci::J::-:>'t' 1' 
=.t:1•J )L=.tl--~:tt.Q. 

»a;LL'~nt!i~J~I;l::. :§.J~7·.:~H;J::. 64 1\1'!--0> 
T'-'J~-a-t.· 0 

.:::tt,i;(])J(7·.:~H;l::, ~.AT.L..·.:r.•J7·:f'··.:~I--'J
?mii(-+t-J' · ;t.·.:~l--c1Jll!,5~)r::J:: LJ~t:*t.::r;J:: 
'J-.A ·:::J:,.,;fe-;t.:_tl-(~)5tlt. CPU)fJ'i;~;t 
mrotJU~<~J5trt. m~m:.:r,,1'A)"'~'=>n.Q. 

[0005] 

;:O)~.AT.L..·.:r.•J7-:t-·.:~I--'J-?miir;J::. ~fill 
0) t'tl :att*ft •J :,.,?r::J::-:> -c~:att*ft~:tt.Q ~I& 
0) }1,..-'Jmrot~~~-a-v. 

I (7•;~1-0)')- .AfJ\ bJ(7•.:Jf-.O)fl!:$'i;"'J (7•.:J!-
~~{), ifi{<t~l!lfl±lllii::81Hf.~:ttt.::JL--'JI;l::. 
-f;ft,i; El ,!ij1 ("r.:JI--~§!~Lt.i:L '• 

)1,..-'Jf;l::, -?(])1J=.t? _tO)}..:t.JI ~7·;J!--~lli!LJ 
.An 't'fJ'?-fn~-fO)~;ti::ML 't'iif3JfJ•J:,., 
? ..tr::;a ~J 1:1:1 -t .::cr::J::-:> -c, <7·.:~1- · .A.-f·;~::rc 
L 't'£1Jf'F"t.Q. 

Jt.--'Jmrot~*l;l::, ~I!~ AT .L..O)iaia:::J:,.,;te 
-;t.:,.,t--fJ\i;fi!:S'i::::J=.t;f.-;t.:,.,t--*~O))i~tJ* 
~~~m~~~ii.t:ft~~~fi-t.Q•e~~ 
{). 

ii.f:ft~f;J::. )L·;~-t!-.Y .,(7·.:~H::~a;:tt,.QtW 
«u::~-::5<. 

-t-ntP5tr:. JJ.,-'Jmlit~*O)'"-T-<=.t?"~ 
:t.J(7-( l~t:' 1JT1')f;J::, mJiZ!.TI\-(A,"'O)ii.{g'*f 
fi:&~fl"9 .Q CPUs 0) I/0 ~AT .L..~iJU~"t .Q. 

[0006] 

ifiMt.Ulfl:l:lDI:Imff-~nt::7-.:\=-T?7"\"I;l::. 
Jr.....,.. - &......._...,-n_.._..,. L ,..._ •-- - ._.,..,...:n .o-~ 
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operates with lock *step synchronization (lock-steps ynchr 
onized ) system . 

Each one of sub processing system furthermore includes 
input/output system *area *network which supplies redundant 
communication path between various component of a larger 
processing system . 

These various component CPU and include peripheral device 
(for example mass storage device, printer, etc) which assert 
isdone. 

As for these redundant Communication path , in addition, it 
can exist between sub -processor which forms a larger general 
proc~sing system . 

communication of (Between between, or CPU and peripheral 
device for example first CPU and second CPU ) between 
component of processing system only formation the 
implementation is done message which is included in packet 
by factthat it transmits. 

With desirable Working Example , as for each packet, data of 
64 byte isincluded . 

These packet are sent to addresee component (for example 
peripheral device ) from transmission or source *component 
(for example CPU )by system *area *network structure (It 
calls server *network ). 

(0005] 

this system *area *network structure includes multiple router 
component which interconnect is done with interconnect link 
ofplural. 

router which from source of packet sends packet to the 
addresee of packet, is disclosed in attachment patent 
application does notgenerate those itself packet. 

router , adopting input packet on link of one , andoperates by 
fact that it sends out that on appropriate link vis-a-vis the 
addresee as packet *Switch. 

router component is a responsibility which selects appropriate 
or practical communication path to addresee component from 
transmission component of processing system. 

communication path is based on data which is included in 
message *packet . 

Consequently, routing capacity ( (keipabiriti]) of router 
component supplies input/output system of the CPUs which 
possesses communication path to peripheral device . 

[0006] 

As for architecture which is disclosed in attachment patent 
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:§."f-< .A ?~'if liT -l>t.:d)f::-T"f' .A ?~11~7~ 
R!L', "f-<.A?~II~7a.>.!F~fcl:, I ~"f-<.A? 
~~~\!~LJ fJ\?fl!:!a.>.!F~fcl:' I \·:~?7·:~;/· T-1' 
A. ?~11\!~-l>. 

i!f::, SCSI 7.:x:1/.ta.>"f-<.A?~tflfllfJL "'CL'-l> 
"f-<A.?~IIf;l::, =?a.> CPUs f::t!Jili~n t\ fJ' 
?"f-<.A?~IIf;t, ~~a.> CPUs I:P-c!:i'E-l>J:;?f:: 
mfill:-t -l>.:.ctJ<-c:~-l>. 

~f-:t~~~'flil!Ma.>-tt-, \ • ::t-·:~1-WfJ<R!L';n-l> 
c~f::f;;J.:, CPUs &tt-t:T-1\·.;t.·;~t-·7~;/~0) 
iffii1.if;l:, CPU ;t-=E 1Jf::~"t-l>~JfilLJ&tttf~c7:1-
if-J\ · -1'-·:~t-~t-:;;:...if?"Y3~~~$"t -l>.:.c 
tJ<-c:~ -l> 0 

~~~-~tt-~a.>7-~~?7~a.>-~~~ 
't. 

.:.a.>tatilUcl:. ~M~~i'flil!Mf::fm~~nt.:-tt
,,.,;t..;,~I-W 10 ~~t;. 

"f-<.A?Iicf!:::J/I-t:l-7 30 JJr..{J 32 c:ltf:: CP 
Us20, 22.24 &tt 26 fcl:, -~;t-1\·.::t'··:~t-B 101:: 
fl$1f~h-l>. 

-t.t-1\· .::t-•;~1-·7~;/~ 30 JJr..{J 321;1::, SCSI'T•;.t 
;/40, 42, 44 _a {J 46 c#t;f:: I/0 I <:7·;~~1-lf(pa 
cketizers) 34 JJr.. tF 36 ~$"t;. 

110 1\7·;,~~1-lflcl:, .::t-•.:JI-'J-?·;/IJI-:::JJ(...fJ\; 
a.>"f-~ ·1\7·:~1-~,\.A • ;Jc 1-:::~Jr...t::~~"t 
-l> • 

.:.a.>mn£1;t, *t.:. <~!+ I2 a.>ictt-T-<.A? 1oo 
-105 &tt 110-II51::~L "'C)=-:>a.> SCSI 7.:x:1 
/ 120 &tt 122 ~/\/':/ ·::t7L "'CL '-l>(hanging 
off) 6 ?a.> SCSI T1'.A?·~7 100-105 &tt II 
0-115 ~~"t. 

"f-<.A?Icl:, I ~"f-<A.? IOO($A), 101{$8), 104 
($E), 105($F), JII($D)JJr..tt 114($C)&tt~7 
-·-=f-f.A? 102($C), 103($0), IIO($F), ll2 
css>. 113CSE>&tt tt5($A)cL -cmlill:~n-l>. 

4 ?a.> CPUs(CPUO 20, CPU I 22:CPU2 24 & 
{J CPU3 26)1;1::, 6 ?O}"f-f.A?·;f.7 100-105 
&tt I 10-115 ~tflfllfl"t-l>"f-<.A?~II~l&~"t 
-l>. 

I ~71'.A?~II($A-P, $8-P, $C-P, $0-P, $E
p JJr..{J$F-P)JJr..{JI\o:J?7•;t;/·"'f-f.A?~II($A
A, $8-B, $C-B, $0-B, $E-B JJr..lt$F-B)Icl:, 4? 
a.> CPUs20, 22, 24 &tt 26 a.>I:PI::M:!t.~n-l>. 

~~l;f, ictt"f.of'.A? IOO($A)I::~"t-l> I '*."f-< 
A.?~ll 130($A-P)fcl:, CPUO 20 l::fie~~n? 
-l>L. fJ'?~f:t71' .A? I 02($C ~5-)1::~-t -l> 
i\•;,~?7•:~;/·-'f-<.A?~II 133($C-P)Icl:, CPU I 

1997-7-15 

application , in orderto manage each disk as for half of disk 
treatment pair ,and as for other half, it is a backup *disk 
treatment in primary disk treatrnentmaking use of disc 
treatment pair . 

Furthermore, disk treatment which controls disk on SCSI 
chain is not restricted by CPUs of two, at same time disk 
treatment, in order to run in CPUs of plural , configuration 
ispossible. 

When using server *network cloud of attachment patent 
application , both of the CPUs and server *network *adapter 
can generate reading and entry server •network cloud 
transaction for CPU memory . 

Figure I shows one example of architecture of storage 
device . 

this configuration includes server *network cloud I 0 which is 
disclosed in theattachment patent application . 

With disk /storage controller 30 and 32 CPUs20, 22, 24 and 
26 are connected to server *network cloud I 0. 

server •network *adapter 30 and 32 with SCSI tip 40, 42, 44 
and 46 110 [pakettaiza] (packetizers ) include 34 and36. 

110 (pakettaiza) converts data *packet from network 
*protocol to bus *protocol . 

As for this configuration , in addition, SCSI chain 120 of 
(storage disc 100-105 oftotal12 and in Ito- 115 
confronting) two and 122 isdone [hangu] *off, 
(hangingoff) 6 SCSI disk •pair 100-105 and 110- 115 is 
shown. 

disk configuration is done primary disk 100 ($A), 101 ($8 ), 
104 ($E), 105 ($F), 111($0) and 114 ($C) and mirror *disk 
102 ($C), 103 ($0 ), 110 ($F), 112 ($B), 113 ($E) and 
115($A) as. 

CPUs (CPU 020, CPU 122:CPU 224 and CPU 326 ) of 4 
accommodates 6 disk *pair 100-105 and disk treatment 
whichcontrols 110- 115. 

primary disk treatment ($A-P, $B-P, $C-P, $0-P, $E-P and 
$F-P) and backup *disk treatment ($A-A, $B-B, $C-B, $D-B, 
$E-B and $F-B ) scattering makes the CPUs20, 22, 24 of 4 
and in 26. 

primary disk treatment 130 ($A-P) for for example storage 
disc 100 ($A ) is arranged in CPU 020 and lacquer, backup 
*disk Process 133 ($C-P) at same time for storage disc 102 
($Cmirror ) can bearranged in CPU 122. 
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22 (;:ftefi~;h:?~. 

T..f.A?~JII! 130-141 (;t, =.":)I]) CPUs ~..t.l:: 
(1811 1::~9 cl::?l::)fteii:9 .g;:c!:::tJ<-c-~.g. 

~IJI])taJit-c-r;t, 8 ":)l])!ctl-T1'.A? • ~7r;t. <'€i 
it 161])actl"T1'.A?I::~L. "t')=.":)l]) SCSI 7-:r. 
1'/~/\/?"·:t79~;:c!:::tJ<-c-~. fJ\":)I.~.AI-
?(*$tfJ:)SCSI 7-·.i::i'l;t. ~$8:ctl"T1~1'.AI:: 
~9 .Q~ij--1 \ • :1'-·:~1--· 71t':f1ZI:.fteii9 .Q;:c!::: 
n<-c-~.Q. 

[0007] 

~ft~~lftl:llli::~L.t::cl::?l::, T1'.A? 1001::$ 
]:b;t•t::/hl]) GPUI 22 (:.fteifl~ft..Q~*~JII! 14 
5 (::~1... ""(,~*~III! 145 (;t. -~,;aj..=f-1r·JL·:~ 
i!-.Ya- CPUO 20 (;:fteifl~tl.f::T1'.A?~JII! I 
30 l:.;j;"fm.g(=f..f.A?~!II! 130 l;t. =f..f.A? 10 
0 ~$1J~9.Q). 

~L''"CO. T..f.A?~JII! 130 l;t, T--1ZI::t.>t::~J7-
:r.·:~?if .L.a-tU$:9 .g. 

7-:r.·:~?-+t .L.I;t, 'T-1!1]):11J•;~?I::~-;-.Q'f-
1Z~~ttfJ<,im~ft.~;:c!:::~lit~l:::9 .Q. 

~L''"CO -T-1!1]):1c•;~?l;t, -+t-1\·:1'··:~!--~ 10 
~ii.L. T CPUO 20 fJ'bT..f.A? 100 l::~m~tl. 
.Q. 

;:l])ijimtJ<~ 7L.t::c!:::~.r=. 'T1'.A?~Im 1Jo 
l;t, ~*~III! I45 (:::J;C;*"t.Q. 

(0008] 

(~BJl fJ<~i;R;L.J:;?c!:::T .QilJm] 

1812 l;t, T-..f.A?~ml])-iJIJ~~"t. 

181 2 l;t.l81 1 l::~;j;ft..Qiiilt.:.tf41it~~l])fij;c!:::AJ 
c!:::*~'ft"t .Q. 

;:ft.i;,l])tf4Jit~~I:::1JD:it T, CPUO 20 I:::DCW(~ 
ft..QJ~·:~77 150 '&tJ. CPU I 22(:::fteifl~ft..QI~ 
·:~77 160 n<~~tt. n '.Q. 

;:l])iJij'"(<~.~*~Im'&tJ.'T1'.A?~JII!~.~ 
f,J:.Q CPUs l:::ft2,ifl~ft..Q. 

;:ft.i;I])~JII!I;t, ;j;f::. liilt.:. CPU I::DCII~ft..Q 
;:c!:::t-c-~.Q. 

S:lll!i I '"COI;t, ~*~Iml;t, 1\•;~77 160 b'i;$A 
T..f'A? 100 I::T--1Za-lf:~t;;:c!:::~~"t.Q. 

t:t?T, CPUO 20 f;:ftefi~tl.t::, T..f.A?~JII! I 
30 n<$A =f..f.A? 100 r:::~"t~'T1'.A?~JII!fci:l]) 
'"(0,1~·:177 160 l:::fteifl~tl.t:::'T;_1!1;t, CPUO 
20 r:!i!t~~tt.t::l \·:~77 15o r:m.;tt..Q. 

1997-7-15 

($Cmirror) can bearranged in CPU 122. 

disk treatment 130 • 14 I (It shows in Figure I way ) can be 
arranged in CPU s or greater of the two. 

With another configuration , as for 8 hom storage disc *pair, 
SCSI chain of (In storage disc oftotal16 confronting) two 
(hangu )* off it is possible, at same time it can arrange extra 
(excess) SCSI tip, to do, in each server *network *adapter 
for outside storage device . 

[0007] 

As shown in attachment patent application , as for request 
treatment 145, theentry data *message is sent to disk 
treatment 130 which is arranged in CPU 020 first, entry * 
vis-a-vis request treatment I45 which isarranged in CPU 122 
of for sake of in disk I 00, (disk treatment 130 controls disk 
100 ). 

Next, as for disk treatment 130, checksum is calculated over 
the data. 

checksum makes that data integrity for block of data 
istransferred secure. 

Next block of data from CPU 020 is transferred to disk I 00 
through server *network cloud I 0 . 

When this transfer ends, as for disk treatment 130, you 
respond torequest treatment 145. 

[0008) 

[Problems to be Solved by the Invention ] 

Figure 2 shows one example of disk transfer. 

Figure 2 has majority of same component which are included 
in the Figure I . 

In addition to these component , buffer 150 which is arranged 
in CPU 020 and buffer I60 which is arranged in CPU 122 are 
shown. 

With this example, as for request treatment and disk 
treatment, itis arranged in different CPUs. 

As for these treatments, in addition, it is possible also to 
bearranged in same CPU . 

With step I, as for request treatment, from buffer 160 data 
entry * thing is desired in $Adisk I 00. 

Therefore, it was arranged in CPU 020, because it is a disk 
treatment disk treatment 130 for $Adisk 100, data which 
isarranged in buffer 160 is sent to buffer 150 which is 
arranged in the CPU 020. 
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~fllf 2 1?1<1:. -T'1'A.?~!Hll! 130 1<1:, 1\•:;77 150 
l::ieli~ht::.-T-$11£'-T1'A.? 100 l:::!f!:Q,<t 0 

~m 3 1:1<1:. 7-<::x.? wo ....... O)-T-$10)*ii1ZtJ~ 
~7L.t::.o:>-c.+. -T'1'.A?~Jm 130 1<1:. ~*~ill 
45 1::1t~-t .Q. 

[0009] 

;:O){MJilt-c.+l;l:. -T-$11;1:, ~*~~~~~T.Q CP 
U f.J';Mii-T'-<:A?~Jm1£-~T.Q'Pfb, CPU I::.::J 
t:'-~h. -t:"L. "C"f"O)tpfb, CPU tJ';T1''A?I::.::J 
t:-~tL.Q. 

cPusacte:-T-<A.?cO)ra,O)-T'-1to.>*ii!O'.>rl!, 
lfl. IHili.T .Q7-$1· :::Jt"-1£-~~T .Q.:.ctJ<ffll 
a;L.L '• 

*~liJlO'.> 13 ~1<1:. J:2Cttt::l1Ettf.lli'o:>I1Ulil::.~ 
J.#., CPUs cact!-T'..f:A?cO'.>ra,O)-T'-$tO)*iiiZ 
lflt::.lfi{J!J"t .Q-T-$1· ::Jt:' -~~:ti:T .Q.:.ctJ<-c: 
~~~:A-Tk1!-t'tflt"t.Q. 

[0010] 

[~lm1£-ffi~T ~f::d>O).:J'-W:l 

*~liJlO'.>J:EEI~~.-T-1ti~i!~.Q-T-$1 
~lli!~:A"T L. -c.+N.l-=>"C, ~>It CPU 1£-~A.-c.+t. \.Q 
*.i~O'.>tP:!R:~JI~li(CPUs);CPUs 0:>-?fJ<E 
m~il ....... o.>7?-tt::x.tfttHiP-t.Q~t.i:<ct-? 
(J)ict!~li;~f&O'.> cPus cEtl~liic~*IJ:a 
ti*1CT .Q=t-•;;t-'J-?;~>Jt CPU I::.J:.Qacte~li 
O'.>it!$7?-t!:A1£-flt.aL., ~)jt CPU 0:>1\•:;7-y 
1::.1-t-t .Qi&l!Pr1J • 71-!'v::x. ~$.1iltLfJ'?icii 
~117?-t!::x.~>~tc:ltl:i&lt)l~IJ • 71-!'v::x.ti. 
£Cf!~ff["'(7)7 ?-t!:Atflll!Jfftl!L. "CL '~ CPUs 0) 
-'?l::.flt~T .Q~*CPU l::.it>lt.Q=f.W:, ?-? 
~>Jt1::1t~L. -ct>LJtJ,...,.:f,·;;t-?-?1£-j§L. -c c 
PUs O'.>-?ci&:$-(:..-$1-7:x:-( :At... "CL '.QiCff! 
~Jif::i&l!.)l~IJ ·7J-!'v:Atf~A."t?L \~"}-? 
~>jt1£-)Z.Q CPUs 0'.>-?l::ct:llt .Q.:J'-S;, tf~ A. 
"t?L'~7?1!:A=f.W:;1£-filli3L -T-$11;1:, ~;jt CP 
UcEte~licO'.>M"t?m:tt~iZ~tL.Q7-$1~ 
JI~:A 7" .L..I::J:? "Cillilt~h.Q. 

[0011] 

*~liJlO'.>-T-$t~lli!~:A7"k1?~ •• ~7?-t! 
:AI;!:, ~>JtCPU I::Eff!~1ib';i&l!..,L~ 1J ·71-!' 
~..- A.l::ct:ltt .g, ~ ·:;7-r • )L=£:1J 0) tfl 1:: 7-1t1!-m 
lflli;1t~J:?I::.t... "CtJ:L '• 

*~liJlO)-T'-$1·JI~A."T.L.."t?~.-T-$1~. 
t-n-fntJ<. Ji!stJ-t:~~~~- ')-:A·J-t:~ 
~~J. {Jii;m.,t=£:1J·7t:t..-::x.. &tJtif&o:>7-$1·'J 
-~-!'~'$'A. "'C.' I. \.Q7-$1·J(?"':Jt-""C:iZfg~h.Q 
J:?I::L. -ctJ:L '• 
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With step 2, as for disk treatment 130, data which isarranged 
in buffer I SO in disk I 00 entry *. 

Because with step 3, transfer of data to disk 100 ended, asfor 
disk treatment 130, you respond to request treatment 145. 

[0009] 

With this configuration , as for data , copy it makes 
intermediate CPU whichpossesses related disk treatment from 
CPU which possessesrequest treatment and from intermediate 
CPU copy makes disk . 

throughout, oftransfer of data between CPUs and storage 
disc itis desirable to remove data *copy which resembles. 

You consider objective of this invention, to problem of 
theabove-mentioned Prior Art , you offer system which can 
remove CPUs and data *copy which resembles while 
transferring data between the storage disc . 

[0010] 

[Means to Solve the Problems ] 

As for above-mentioned objective of this invention, with data 
processing system whichtransfers data , central processing 
unit of plural which includes therequired CPU (CPUs ); . 
storage device to supply access directly with CPUs of storage 
device ;plural of at least one where one of CPUs controls 
access to storage device and network ; required CPU which 
interconnect does storage device , thehypothetical memory 
*address for buffer of required CPU only formationwith 
storage device access request hypothetical memory "'address , 
We to have responded to means. work request in required 
CPU whichis supplied to one ofCPUs which controls access 
to the storage device to have access means; which includes 
means. in one of the CPUs which sends work request which 
includes hypothetical memory *address in storage device 
which interface has been made one of the CPUs directly and 
through network , as for data , It is achieved with required 
CPU and data processing system which is directlytransferred 
between storage device . 

[0011] 

With data processing system of this invention , directly as for 
access , data ismade to grasp in buffer *memory in required 
CPU from storage device in thehypothetical memory *address 
it is possible to require. 

With data processing system of this invention , as for data , 
each one, istransmitted with data •packet which includes 
addresee node identification,source *node identification and 
hypothetical memory *address , and data •word of plural may 
require. 
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*~~~~-9-~~~9k~~.E·~~ 
1<1:. fiii!O)f;:clf)O)~-~a':'$' lv~l. \~~-~ •J ~ 
'T·:~t-~i-:h-f:htJ<:~)Jt CPU l::i!m~:ht::f&~ 
CPUs ~--::>1::7t:J~-1'~a':T~::J'.~a':'i3"t'J:? 
1::L -ctJ:t. '· 

*~~~~-~-~~~9k~~---7~~ 
~1<1:. ~;:It CPU 1:::. ~-~~fiii!O)f::clbl::{&$ 
J!-=t•J ·7fo!'v~l::t;llt~J~·;I?7a':7~~~L "( 
L'~Ett~l!l~!fll:.:&:ill.lt:'tt~J:?I::L "CtJ: 

L '• 

[0012] 

*~~~~-~-~~~9k~~.7~~~:=J=. 
~lei:, ~;:It CPU 0)1 ~·;l?ri::M-t ~{&$]!-=t•J • 
7t-:'v~a':~-L~-::>Ett~~7~~~~;:tt~ 
~l:i&$J!.:C 1J • 7fo!'v~a': CPUs 0)--:::>I::{Jt** 
"9 ~1-'tJ<~t--::>O):J?t--'7.:x:7 • Jt.---r~a:-a 
t' J:?I::L -ctJ:L '• 

[0013] 

[f'jsl'fl] 

*~~~-~-~a':Ei!"'t~~clbO)~-~-~ 
~~9k~fJt**"9~. 

.::.~~~7-kl<l: • .:f'.·;~t-'7-~I::J:?"C~!i:tl$l'f 
~:ht:: 1f1 ~-~~ii:(CPUs )& U:tcUUUif~'8" 
t'. 

CPUs 1<1:. ~;JtM~&U:~cf:tM~(~1'~~-~ 
~tii!Jil;:f:h~ )a':'$'{; 0 

Ettm~~-tctt~~~(1)7~~~a:~~"9 
~. 

:/?t-'7.:x:7· JL--7-~1<1:, ~;ltCPU(~;:It-~~ 
'8"/v~L '~ CPU)I::J:~tctt~~~O)-fl7~ 
~~:ff#t**T~t::clbl:.l'f!L ''=>:h~. 

~;It CPU ~J\·:~?ri::M"'t~"'t-J\·:t··;~t--{& 
$J!.:C 1J·7t-:'v~l<l:. ~;It CPU 1:::~-~:h.Q. 

f2tt~l!l7~~~~*~~~=-tt-, '· .:t.·;~t-{&m 
J!.:C 1J·7t-:'v~l<l:. Bettm~~'$-lv~L'~ CPU 
l::i!i;:h~. 

..,._,,·.:t.-;~t--{&mJ.:r•J ·7t:v~a':ts"lv~t. '.Q 
?-~~;~tr<~:. gcm;~~tJ,.;tam~m:r:.i!.;:n. 
~. 

~L '1:~-~1<1:. ~;It CPU ~gc·~~~~~rdll:: 
iiMfiii!~:h~. 

~em~t~r.t. ~t.,~. '7-~~*r::J;t~-t~. 

[0014] 

*~~~~C~~~&U:M~~-~ML~~ 
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With data processing system of this invention, as for storage 
device, after each one of the data "'packet which includes data 
for transferring was transmitted to therequired CPU means 
which does advise in one ofthe CPUs is included, it is 
possible to require. 

With data processing system of this invention, directly as for 
access , in therequired CPU , entry it can increase in storage 
device which access does buffer in hypothetical memory 
•address for transferring data itis possible to require. 

[0012) 

With data processing system of this invention, as for access 
means, hypothetical memory •address for buffer of required 
CPU only formation with storage device access request 
software •routine of at least one which supplies hypothetical 
memory "'address to the one ofCPUs is included, it is 
possible to require. 

[0013) 

[Working Principle] 

this invention supplies data processing system in order to 
transfer data . 

this system includes central processing unit which 
interconnect is done (CPUs) and storage device with 
network. 

CPUs includes request treatment and recording routine (Also 
disk treatment is called ). 

recording routine controls access to storage device . 

software *routine is used in order to supply directly access to 
storage device with required CPU (CPU which includes 
request treatment). 

server *network hypothetical memory •address for buffer of 
required CPU isformed to required CPU . 

With storage device access request server *network 
hypothetical memory •address is sent to CPU which includes 
recording routine . 

work request which includes server *network hypothetical 
memory *address is sentto storage device from recording 
routine. 

Next data is transferred to required CPU and between the 
storage device directly. 

As for storage device , next, you respond to work request. 

(0014) 

In person skilled in the art it becomes clear by fact that further .... . . . .. .. . 
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iii I:: Oo!ll.-"t llitA. :h. i; :h. .g-' ~ , * ~ f!ij 0) J;ll' 0) 
~*!BO)~aJl~~;t;.:.cr::J: ~J ~ •lil::f!ij i;t.J,r:: 
f.J:.Q \:tv.>~?o 

[0015] 

[~1Jiii~l 

*~f!ijl~. :tci!·;rf:t&U: 110 iM.mi::M9 .gfi 
~tt~m~9.Q*~~?-?~ftL-r~mM~ 
A 7-kl::l:)lt.Q i~Ul' <Jt-? • "'T-1rfiil!.~ilt:~ 
9.Qo 

.:.O)ili:fl"T-?.fiii!.l~. ~*~1U.ma-:iE'=>1t"CL' 

.g CPU CT..fA?~.!l:J;!Jl~:iEi;1t"CL \.Q CPU cO) 
rp,O)"T-?O)~~a-l!*%t<J" .gc!::: fo!ii~I::"'T-< A? 
~~~~ 7fafi1ta-*ltt\l9 .g 0 

-t:tt.tP~r::. -T-?r~. ~*~ll0),<·:/77cac 
fl~fl':cO)rp,\:ili:ti~~~:h..Qo 

*S:!lc!:::L "C, (I)"T-?tJ<T'-<A?~JIO)J\•;~?7 
r::fiil!.~:tt.f.I:L '0)\:.:t-·;~~? -?*~~~~- i! 
-:1~:tt.. (2)T-<A?~Jif.J<-t0)' \~?70) !fll:: 
"'T-1ra-~rt~i;tJ<c~J:L 'O)\:::JJ7-.:\'-A~ • 
A1'·;~7-~rp,f.J<i!-:1~n. (3)' <·;~?7~~fJ< 
IElii~:tt..gO)-c:, A. :htlli :h(II0)7TJ~-I~, 
«t~~:tt.. f.J'?(4);(•;~i!-~·~AT .L.f.J<~:;jt~ 
llc"T-< A ?9-&Jic!:::O)M 1:-T-?a-1!. i;f.!:L '0)1: 
'?-?1~. ;(·;~i!-~ ·~AT .l...f.J'i; ":ftt§t.J<ft 
~~;h..Q"o 

.:.0);(·;~1!-~ ·~AT .L.I~. :tci!·;~-ttrdli!m 
r::lf.IL''=>n.Qo 

[0016] 

~ 3 1~. :::lJ~C-7f.J<":t·;~~:.,.?""(pushing) L 
"CL '.Qc~(::~~9 .Q"'T-?O)fiiJ!.~;'FL "CL' 
.Qo 

iJ!J~I;f, 'T-?tJ<"T-<A? 105 fJ'ib CPU PE')"' 
Ei!.~n.Qc~r=. -tt-,<·.:t-·;~t-·r1i:t? 3o 
1~. CPU ;(.:e-1)1::7-? 170 ~":t•:J~J?""<J" 
.Qo 

.:.:tt.r~. a:t=.. "~.IIX~J":;t~v-~3Jc~P¥il<f 
:h..Qo 

.:.O)fa·\:~.~:ilt~li&U:"T-?~110)~ 
nl~. CPU3 26 l::tafii[~*t, "CL ,.go 

.:.0) CPU3 26 I~, -+;t-J(·,;t.•;~t-·71f:t1r 30 
1::, "T-1r.fi~I::Mi!IH-trti;:h.t=.' <7 ;(-?(011 
~r.e. ii!!WiJ-t-=nUJ!J)c~r::, ..:r-?t7o~~~ 
.g, ,,._,?7 t621:.M<J".g-t;t-,{·.:t··:JHliH!l7t.:' 
VA 172 a-l!..Qo 

-tt-J\·.:t··:~t-iimrt-=vA tnr~. ,, • .,?7 t62 
O)~Jirt-=vAa-.IIX~<r .gf=.clf.>r::mL ,.gm.aa-
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embodiment andfeature of this invention should adopt in 
regard to drawing which isattached, explanation of of details 
below this invention read. 

(0015] 

[Working Example (s )] 

As for this invention, through network which supplies 
connectivity for the processor and 1/0 communication bulk 
*data transfer in high reliability system is supplied directly. 

this directly data transfer when copy of data between the CPU 
which is making CPU and disk treatment run which 
aremaking request treatment run is removed maintains disk 
treatment pair configuration simultaneously. 

Consequently, data copy is done directly buffer ofrequest 
treatment and between storage device . 

As result, because (I) data is not transferred to buffer of disk 
treatment, because network bandwidth to be done save , (2) 
disk treatment in buffer data also not receiving, it is 
good,because context *Switch time save to be done, (3) buffer 
copy is evaded, the input/output (110) [ratenshii] is 
decreased, At same time because (4) message "'system does 
not send data duringrequest treatment and disk treatment, as 
for work , from the message •system " burden is lightened ". 

this message *system is used for interprocessor 
communication . 

[0016] 

Figure 3 , when controller" [pusshingu J " being (pushing), 
has shown transfer of data which occurs . 

When for example data is transferred from disk 105 to CPU 
memory, server *network *adapter 30 "[pusshingu]" does 
data 170 in CPU memory . 

As for this, in addition, " also reading "operation is called. 

With this configuration, as for both of request treatment and 
data processing ,it is arranged in CPU 326 . 

As for this CPU 326, in server •network "'adapter 30, with 
parameter (for example remote node identification) which 
relation isattached to data transfer , data 170 is received, 
server "'network virtual address 172 for buffer 162 is sent. 

server •network virtual address 172 includes data which is 
used in order to acquire the physical address of buffer 162. 
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~ct. 

;:Cl)-tt-l\·.::t-·;~t-ili~7t!'v'A 112 l;t:, ~life 
~Jm7t:v'AC1)tPI::~tiL "C~~:tt~. 

~*LL'~tlffiiJIJ~I;t:, -tj--,\·.::t-·;~t-f&m7t!'v 
'A 1721;1:, J:Hi~c. 1Mlii~!l7t!'v'A~~~9 
~ t:.lh 1:.-$til =m L' .;:n~;: c t.J<~·~-r: u.:, ~;;t 
7-t!·;~t-cC1)fffii1r~~u. 

t:b-c, = ·:n;~,J:.Cl)-+J--, < • .::t-·;~t-ili~7t!'v'A 
172 ~-'?C1)J\';1771:.ML "C~It~;:ciJ<-r:~ 
~. 

-+.t-1\ · ;t.·;~t-ili~7t:v'AI;j:, ~"CO) 13 (I(JI::M 
L"C·-~~cL"C~Y~:tti:;,;h.k~MM~~ 
Jli.I:.J::~J~*I!II:.tm7r-~:tt -cL '~· 

i\•;177 1621;j:, ~*~Im1:..1;9~. 

~~l:.fMli!l i'i"lti:;,:h.f:.l ~7,C-~I;t:' .. fJ -?~ 
*"(work request)~it"L "C CPU3 26 iJ'i:::J-+.t-
1\•;t •• .;~f-·7?':1~ 30 r:.~i::J:tt~. 

;:C1)f1UI2~. -+J--,\·.::t-·.;~t-·7?':1~ 30 l;t:, 110 
TI\1''A(iJIJ.itlct, $FT-f'A? 105)/J'.;~*~!I 
Cl),c=e:•J l:.il!Mt-T-~ 110 ~-ii~9 ~;:ct.J<~~ 
~. . 

Fcil~t.i:-fiti!. CPU l;l:, 1/0 TI\1''A(T-f'A?) 
l:.":m:i6ct" ;:C;t.J<-e~ ~. 

;:tt,l;t:, -t;l--l\•;t-•;~t-·71f:1~tJ< CPU )C'EI)fJ' 
.;-;=-~~":;fiJ::_.,.,-"(pulling) L "CL \.Qflll'lct:h. 
.Q. 

;:Cl)m/ill:-r:l;t:, CPU3 26 l;t:, 1/0 ~fl!~l:.fMJi!tHt 
lti:;,:h.f:.l <7,C-~c~l:.. -T-~~~ N~L \.Q 
CPU 1\•.;~77 1621::;t.t9.Q'-I:t-J\·.::t-·;~t-i!jm7 
t!'v'A 112 ~-+J--,\·;t-·.;~t-·7?':1~ 30 1:~~. 

l'itJ. ;:;tt.;C1),~7)i(-~l;t:, "IJ-?~*"1:.~ 
it;tL~. 

;:Cl)fflf!ii!. -t;l--1 \ · .::t-'.!lt-·7?':1~ 30 l;l:, CPU 
)C'EI)IJ'i:;,T-f'A?•"'fi\.{'A 1051::-T-~~~~ 
9-Q;:ct.J<~~~. 

tit-::>"C. -T-~1;1:. ~1=-"'f-f'A?~JI~fl'""t.Q CPU 
c. IMlii"'f-f'A?~JI~:iE:i:;,it"CL '~CPU ~ilL 
T'f-~~~~Lt.i:L'T-f'A?cCl)f"a~~~~~:tt 
.Q. 

[0017] 

-t;~--1 \· ;t.•;~t-~~iiL -c~.;:h.t:.l ~7·.;~1'-(-tt
'' • .::t-·;~t- ., ~?-·;~t-cll¥1ct:tt.Q )I ;I:. -+.t-1 ' • .::t-·;~ 
t-·,<7·;~H::M9.Q'J-'A·.I-t!' 174 &tJ~~ 
.1-t!' 176 ~~}}IJ9~"'';11f~~<t;. 
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used in order io acquire the physical address ofbuffer 162. 

this server *network virtual address 172 is reset, about after 
converting in physical address . 

With desirable Working Example , as for server *network 
virtual address 172, page number and offset whose it is 
necessary to be used together in order to decide therelated 
physical address both is included. 

Therefore, it is possible to provide server *network virtual 
address 172 of two or more vis-a-vis buffer of one . 

As for server *network virtual address, vis-a-vis all objective 
it is disclosed in detail by theattachment patent application 
which is adopted Cited Reference (s ) as. 

buffer 162 belongs to request treatment. 

parameter which relation is attached to transfer, through 
"work required " (workrequest ), is sent to server *network 
*adapter 30 from central processing unit 326. 

With this data , server *network *adapter 30 directly from 110 
device (for example $F disk I 05 ) can transfer the data 170 to 
memory of request treatment. 

With similar configuration , " entry * " thing can designate 
CPU, as 1/0 device (disk). 

As for this, server *network *adapter from CPU memory data 
" [puringu ] " it is (pulling ), it iscalled . 

With this configuration, as for CPU 326, with parameter 
which relation isattached to 1/0 space , server *network 
virtual address 172 for CPU buffer 162 which includes the 
data is sent to server *network *adapter 30. 

Again, these parameter are included "work request". 

With this data, server *network *adapter 30 from CPU 
memory can transfer data to the disk *device 105. 

Therefore, as for data , it is transferred between disk 
whichdoes not transfer data through CPU which is making the 
CPU and related disk treatment run which possess non- disk 
treatment. 

(0017] 

packet (server •network *packet it is called ) which is sent 
through server *network cloud includes header which 
identifies source *node 174 and addresee node 176 for server 
*network •packet. 
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;:O)ftUliJI;J:. /-t:&1~1](1D)Cl)lft~.:V.,~. 

~3;LL'~M!iWq~(;t, CPUs .6H.!=itJ!O)J\!lli2J:'fr\ 
-'f A.t=:rttJ</-t: Jd ~~"9 ~. 

~-+j--J{·.:t-·;~I--·J't?"·;~I--•-"•;J$fl;t, '3;t::.. ,(..,. 
·;~I--O)~~m-t~-o.::;:.;if?.Y3:.;~7-r-Jt-t:~t3 
<t;. 

I (?"•;~j-.~tJ<iftJD! i;;h,~fJ\ '3;f::f;t:lfj6 '3;tJ-~C 
\!1::. 1 \7'.:1H;t, Je9i;/-t:il'i; -~J;(;;*(ackn 
owledgement) ~i;!Ji!tii"9 o 

MfJ&LJ,(?"·;.~H::~L "C. ;:Cl)~~r.t*l;t:, Mel& 
LJ~~fTL "CL '~/-t:l:: 1)-$1-:,;~tJ_~,.q!-T 
-1Z~t3ct.·. 

tli63J.,'t7·;~H:.~L -c. ;:Cl)~~J;(;;*I;t:, :fit 
i6if:t~ v-.Y3:.;t::~"9 ~ JiX:l;l)3; t::t;t:~l&~ 
fj§~IJ1!-:,;"j" ~o 

[0018] 

-+t-1 \ • ;t.•;J I--MCJD!LJ!lf;63j.J <7'.:1 1--~t~~~tL 
t::.-+f"-1\· .::t-·;~1--· 7t"vA.I;t, Je$'i:/-t:l::t::Ht 
~~J.m7t:vA. ~r;ttJ<. -f(l)ft;f?LJ, ~lf'i'iJ'f::x:·;~ 
?~;11,-{-L "C. ~lf'i'iJ 'f.r.'.:l?th \A.Lt::.f.l:i; lit. ~ 
J.m71"vA.t:.~tt~n~. 7t:vA. i!.:V.,~. 

;:0)-+f"-J\ ·.::t-·;.~1-- • 7t:vA.I;t, ..l:.a2.i!~l«!Lf::. 
-tt-J\·.:t-·;~H&~7t:vA.i!.:V.,~. 

~lf'i'iJ~:ltl;t, WUJtlit. '/-A.·/-t:~~~J~9tt 
~ft. i!Nl~~:li:(!lllt:.. iftJD!LJmj63j.~lf'i'iJ)& 
tf.1 \?:,;t:(bounds)~1tf:O)lft ~.:V.,.(). 

7t:vA.~91i~1tf&tf.~fl(AVT)~I;t:, -It
''· .:t-·;~l--i&~7t:vA.I::imm~tLt::~tl&U:~lf 
PJ~fi':r::mL '.;n~. 

'/-A.·/-t: ID ~lit~(~:li:)T.()f::cli.>l::, 7? 
-t!A.Lt::. AVT I.:.;j-.1)(1)'/-A. 1D 7-r-Jt..t:t;t, 
fflL'i;fL~ AVT I.:.;I-- 1JI:.~r.tT~'/-A.tfm 
:iEiJ ~. 

;:(1)'/-A. ID 7-r-Jt..t:l;t, :::t'§~(mismatch) 
iJ<7?-t!A.~S~T~ AVT I.?-~Jj6Jj.tff:a 
I:C:L "C~"9 ~J::?t:.. ~*L "t"L \.().,t•;~t::-:/ · 
J\7·;~H:.t3'3;tL~'/-A. ID C:.lU:li~tL.(). 

1--'5 :,;if?Y3:,;~~1!t (;t:, MelD! LJ a::t::l;t::f.fj63J. 
O)~clf.>(1)7?-t::A.~~'i'iJ~tL.();:C:~~i!~~ 
c?il'tf;~~"9 .(>t::.cli.>0)~1tf~~v. 

1\?:,;t:~1tti::~L "(. AVT I.:,;j-.1)0)1'$1\ 
?:,;t: ·7-r-Jt-t:&tf...l:. $1 \?:,;t:. 7-r-Jt..t: 
l;t:, 7?-t!A.tJ<~'i'iJ~tL~t.J,C:'?il'tfi~~iJ .(>f::. 
eli.> I :::t7-t!'.:l 1--fi!C:J:I:.f:li~ tL.(). 
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this identification is shape of node identification (ID ). 

With desirable Working Example ,just CPUs and other 
peripheral device have the node I d. 

As for each server *network *packet *header , in addition, 
transaction type field which shows thetype of packet is 
included. 

packet type is grasped or or entry rare * time, packet deduces 
affirmative response (acknowledgement) from addresee 
node. 

Vis-a-vis reading packet, this affirmative response includes 
data which return it should you make node which executes 
reading. 

Vis-a-vis entry packet , this affirmative response return does 
successor failure state for entry operation . 

[0018] 

server *network reading I as for server *network *address 
which is appointed with entry packet , it was not a physical 
address in addresee node , substituting and grant check it was 
done and and, grant check did pass , if is, it is convertedto 
physical address , it is a address . 

this server *network *address is server *network virtual 
address which description above refers to. 

grant inspection, for example source •node identification 
adequacy inspection and conversiontype checking (Namely, 
reading I entry grant) and is shape of bound (bounds) 
inspection. 

address adequacy inspection and conversion (A VT) chart is 
used for conversionand grant inspection which are applied to 
server *network virtual address . 

source which corresponds to A VTentry which as for source 
IDfield of the A VTentry which access is made in order you 
verify (Inspection) source *node ID, isused is appointed. 

this source IDfield is compared as occurred with A VTerror 
interruption where mismatch (mismatch ) negative does 
access as result, source lD which isincluded in message 
•packet which is been required. 

transaction type checking, includes inspection in order to 
decidewhether or not access for reading or entry can be done 
grant. 

Vis-a-vis bound inspection, bottom bound "'field and upper 
part bound *field of A VTentry , the offset value are compared 
in order to decide whether or not access is done grant . 
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;:0)~0) ~lfiiJ~illet' ~f;j'~~lfl:fjli(0q~ li' 
:rO>Jii 55-61, (g) 13A-13C)I::~t:tlll::a2~~*t. 
-n,~. 

[0019] 

'f-1IO>fi;l!~itli.t9 ~t::tlt.>l::fflt. \i;*t,~/ \
r?.r.7il!~J'e1J • 7?-I!A.(DMA)I.:.r~;..rlet, 
iF.t::. '1o·;:~?~l!.:r::..r.Y:..rc!:::tWJ!Iin~., 

I!Tit.L..t. '~1if!i01J-c:oret. '1o·;:~?fnl!.r.:..r.Y:..rret. 
~~f.ilWI-c:'J-l: 1J ·J~·;J77 ..t.-c:''T.r.·;~?~ k.~tta: 
9 ~;:ctJ<-c:o~, b''?~f~<c!::t-'?0) DMA I. 
;..r.Y;..rtJ<~ CPU l::ft(.jl~*t,~. 

..t.82L..t.:J:?I::. 7.r.·;~?~ klet. ~l!2::h.~'f 
-1I0>'1o·;:~?l::1-fL.. -c'f-110>-JtttHt~ 
1::9~ • 

..t.a2l...t::J:?I::. CPU20. 22. 24 it.t::lc!: 26 let. 
-+}--1 \ • .:t-·;:~t-~(::pt:: LJ'f-110)1 ~?-·;:~t-~~ 
m9 ~t::thl:::to ·;:~?fi;)!.:r:;..r.Y;..r(::/ \•;177~ 
~;ta~;:c!:::tJ<-c:o~~. 

J!l::. CPU20, 22, 24 it.t::let 261;!:, 7.r.·;~?-+f k. 
~tHJL..tJ,'?»IJO>,,·.:o7r::7.r.·;:~?~ k.~~ffl 
9 ~t::thl::'1o ·;:~?~~.:r::..r.Y:..rr::' \·;:~77~~ 
:td,~;:c!:::tJ<-c:o~~. 

:rL.. "'(, I!Tit.l...l.. '~1il!i0~1:'1et, SCSI 7·;:~-:;/ 40 1:: 
ftlff!':~:h.t:: DMA .:r:;..r.Y:..rl;!:, (T-f.A?"~.Ifl!LJ" 
it.t::lc!:"~l61:1- "1::1-fl... "'C)~'f -11fi;J!I:.1-tL.. 
"'("-:/•;~':/;..r'/" (pushing) it.t.:lc!:" 1'1) ;..rlj" (pulli 
ng) ~~rr9~. 

[0020] 

..t. G2l...t::J:?I:., *~BJIO) im:f~'f-11fi;]!tJ<q=r 
:b*t.~c!:::~l::, -T-111<!:, J!.*§!~ CPU c!:::'f-1'A. 
?~!U:!l~-a-Al-e:' I..'~ CPU c!:::O>rfl,-c:'~l!~*t.t~ 

1.. '· 

ft:bLJf::, -+;--1\· .:t-·;:~HIH?l7rvA.fJ<~Ii.l!:~ 
:h.fJ''? ffll.. \i;*t,~. 

;:0)-+f-J\ • .:t-·;:~HIH~71-!vA.Iet, ii!H~'f-11 
~l!~~rr"t ~t::thr::-+:r-1 ~ · .:t-·.:~t- • 7~7'11 
r::J:-::>-c mt. '.;n~. 

iiH..', ;:O)~J!I!f:.;f.)t. '"'C = '?0)~0>-T-11~m 
tJ<f.HE9~. 

m 1 ret. -+r-,\·.:t-·;:~HIHtt7rv.A~~Ii.l!:9~ 
;:c!:::&U:mt. '~;:c~-a-c.:r-1'A. ?itl61:1-::t~"~:v 
-':/3:..r-c:'~~. 

-+t-1 \ ·.:t-·;:~t- • 7~7'111et, 'T-fA. ?itl63:1-1:.1-f 
L.. -c~~f.i:::t~"~:v-':/3:..r~rr?t::c:lf>f:.;:O>-+:r
,,.*.;:~t-{1Hfl7t:vA.~mt.'~. 
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grant inspection ofthis type is stated in detail in attachment 
patent application (page 55-61, Figure 13 
A -&lt;SP&gt; 13&lt;/SP&gt;C of for example ). 

(0019] 

hardware which is used in order to achieve transfer of data 
directly memory •access (DMA ) engine in addition, also 
block transfer engine is called. 

With desirable Working Example, as for block transfer 
engine , it is possible with the asynchronous to calculate 
checksum on memory *buffer , at same time DMA engine of 
at least one is arranged in each CPU . 

As inscribed, checksum makes consistency of data secure 
vis-a-vis block of data which is transferred. 

As inscribed, CPU 20, 22, 24 or to entrust buffer to block 
transfer engine in orderto transfer packet of data over server 
*network cloud it is possible26. 

Furthermore, CPU 20, 22, 24 or as for 26, only calculation to 
entrust the buffer to block transfer engine in order classified 
by to arrange checksum in the buffer it is possible checksum . 

And, with desirable Working Example , as for DMA engine 
which is arranged in SCSI tip 40, 11 [pusshingu ] 11 (pushing ) 
or 11 [puringu ] " (pulling) is executed (disk • reading 11 or 11 

entry 11 confronting ) vis-a-vis each data transfer . 

(0020] 

As inscribed, when this invention data transfer is done 
directly, data isnot transferred between CPU which includes 
requiredoccurrence CPU and disk treatment. 

server *network virtual address is formed by substituting and, 
and is used. 

this server *network virtual address in order directly to 
execute data transfer is used with the server *network 
*adapter. 

Again, data transfer of type of two exists at time of this 
treating. 

first is disc entry operation which includes fact that the server 
*network virtual address is formed and fact that it uses. 

server •network *adapter uses this server •network virtual 
address in order to do necessary operation vis-a-vis disk entry. 
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-ttl.IP~I::. <~*~Im,\·;~771::M"'t~)"t
'''::t··:~HJH!!7!-!'v.AI::~"t~ AVT .J:Jt- 1) 

1~. ~:i!t~J!!!, \·;~7ya-7?i!.AT .Q:::::..ta-~'~ 
.t9 ~-tj--1\. ::1'-·;~t-· 711':1~1=~-t .Q".t-1 \· 
::t-·;~t-·1-t: m a-mJE-t~. 
[0021] 

=f-r.A ?t!tlO..N-;;t,-{v-~3JI::~L ""C. ~*~ 
Jli~)Ei?Jtt""CL '.Q~~ CPU 1~. T-fA?~J!I!" 
O)~;jt~~ft"'t .Q 'Rtrl::=f-~0>7-r/?".t .b..~ 
-t-ra+•-t ~. 

~*91J,JmfJ<-tO>I \•:J771::~L, ""(-+j--1 \ • ::t-•;~t
iliH!.l7!-=vA~~/OCLt.:Ui:, ~*~i!!!l~. -t-O> 
-tt-1 \ · ::t-·;~HmJ!!7t:vA~T-r .A?9llJ!I!I::, ~ 
.A"'t.Q. 

=f-r.A?~$.1~. ')-,AID ~i:!:H~H~l!tfJ<~J&L 
?.QO>"C:' ~*~J!!!,\·;~77~7?-t:!.A "'t.Qt.:N) 
1:::::::.0>-tt-1\ • ::t-·;~H-&~7 t-!'v.A ~ mL '-l>:::::..t 
fJ<-c:~t.i:L '• 

-+.t-1\· ::t··:JHIH!!7!-!'v.A~:Yi:lt.lfl!·:>f.:Ul:, 7-r 
.A?9ll!JII;t, (l)~*~~~L ""CL'.Q CPU(~;Jt 
9ll!!~~ Ai"C:L '-l> CPU)I::~"'t .Q".t-1\· ::t-·;~t-· 
1-t= ID "O)~Jm. &tJ(2)~;Jt~J!I!I::Mi!IH'.t 
rti?Jtl.t.:' \·;~7yi::M9 .Q4f-1 \ • ::t-·;~t-iJ:ii~7 
t=v.A. ~t~:i:EL ""CL '-l>".t-1' • ::t·'.:lt- • 7~·:1~ 
"u?-?~;Jt"~i!.Qo 

-+.t-1 ,. ::t-·:Jt- • 71i':t~l;t, -tntJ<itlO..N-:;t,-{ 
v-~3J"C:N.l~O)"t:, ".t-1\· ::t-·;~t-ilii~7t=v 
.A~mL'""C7-~~~L'1:":1JL-"(pulls) "'t.Q. 

;:O)=f-~O)~i!O)~L)"C:. (-ASU::IJ)O..N-0) 
ff~O>)i.i~tJ<, 7-r.A?9lli!I!~~Ai1:L '.Q CPU 1:. 
~mL -c~2:tt..Q. 

~L'"t:, =f-r.A?~$.1~. 7-~~i!0)~7~-t 
tt.l:.ii~"'t .f>t.:N)I::~*~J!I!I::Jt~"'t .Q. 

AVT ~&tJ"t-l\·::t··;Jt-i!ii~7t=v.AI:.M"'t 
.QJ!t.i:-l>m.al~. ifii'.t•~~lft±Hml:.-utM-2:n ""CL' 
.Q. 

[0022] 

~ 2 O)~O)"'f-~-ii~l~. "f-r.A?Mi:.lfl!LJI::~L 
'C"t'a?-l>. 

~41~. T-fA?Mi:.lfl!L)I::~T.Qil[fi=f-~~i! 
0)-ftJ~;r-L 'CL '-l>. 

f&m II "C:I~. 1\·;177 150 1:.~-t~".t-1\•::t-•:J 
HLH!! 7 t-:vA fJ< ~~2:tl..Q. 

J\·:~77 150 1~. ~;Jt~J! 146 I:.Mili'.tlti?:ln 
.Q. 
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Consequently, A VTenhy for (In required treatment buffer it 
confronts) server *network virtual address·appoints server 
*network *node ID for the server *network *adapter which 
needs that required treatment buffer is done access . 

[0021] 

Vis-a-vis disk entry operation , occurrence CPU which is 
makingrequest treatment run before issuing demand for disk 
treatment,calculates checksum of data first. 

Request treatment after forming server *network virtual 
address vis-a-vis buffer , requesttreatment pass makes server 
*network virtual address disk treatment. 

Because as for disk treatment, source IDadequacy inspection 
can fail, this server *network virtual address cannot be used in 
order access to do required treatment buffer . 

After receiving server *network virtual address, as for disk 
treatment, "work request "you send to server *network 
*adapter which appoints server *network virtual address , for 
buffer whichrelation is attached to treatment, and (2) request 
treatment to the server *network *node ID for CPU (CPU 
which includes request treatment) which generates (I) 
request. 

Because as for server *network *adapter , that is entry 
operation , data " [puru ] " (pulls )next making use of server 
*network virtual address . 

With end of transfer of this data, (Generally shape of 
interruption ) notification, transmitting to CPU which includes 
disk treatment, it is reset. 

Next, as for disk treatment, you respond to request treatment 
inorder to notifY end of data transfer to that. 

A VT chart and further data regarding server *network virtual 
address are suppliedto attachment patent application . 

(0022] 

data transfer of second type is vis-a-vis disk reading. 

Figure 4 has shown one example of data transfer for disk 
reading directly. 

With step II, server *network virtual address for buffer 150 is 
formed. 

buffer 150 relation is attached to request treatment 146 . 
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ti5tlt 12 "t:l;l:, ~*~1!146 l;l:, ~*~T-fA? 
(Dp2)~J! 133 "'-i!~. 

ti5tl® 13 -c:t;J:, T-<A?~J! 133 t;l:, "J-?~* 
~i}--J\·::1'-·;~I-·71f:1? 30 -""J-?~*~i! 
~. 

ti5tllti 14 "t:l;l:, "'.t-J\·:1'••.:JI-·71f:1? 30 (;l:, $F 
T-fA? lOS 'IJ'i;J\•;~77 ISO -"0)-'T-?O)fi)! 
~~ft"t~. 

ti5tl® 141;1:. ~*"T-?O)~""Cfh\•;~77 ISO"'
i!i;n~a:"t:ft;f?ft.~ • 

.:r-?limtJ<~ 7 L..t::t:~t:.r;~:. -t.t-1 '·::t-·;~t-· 
71f:1? 30 (;l:, W:lt 15 "t:T-1'A?~J! 133(:.~1 
LJiM:;. 

W:llti 16 -c:I;J:, T-<A?~!! 133 l;l:, "T-?fii! 
;'J<~7L..t::;:t:~~*~!! 146(:.~i;1t~. 

ti5tlt 17 "t:l;l:, ~*~llll~jEi;1t""CL '~§t~ CP 
u (;f;, J'i•;J/70)7-x.·;~?-+.t .L.~it.L..-tl... -c.:r 
-?~~rt .An~ iiiJr:.-tn~fim-t ~. 

[0023] 

T-fA?l!~hl:.~"t~i~J~"T-?fiial;l:, (I) 
~*f:J<"T-< A ?~J!(:.;!i;ft.-l:l iiiJI:.7-x.·;~?i:t 
.L.t:J<~*~!!r:.J::-:>-ctt.w~n. fJ"':J(2)-T-? 
O)iji;!O)'jj(Q]tJ< CPU ;t-t•Ji'J'i;T-1'A?"'-"t:tfl 
~;:t~ll*~, T-1'A?MCJU!LJf:.~t::'H;I:.J(ifJ!JL.. ""C 
L'~• 

jgj s l;t;. "T-<A?ift:i6hi:.M-t-l>ii1H~"T-?*i 
;!0)-0q~ff-L.. ""CL '~• 

W:~ 21 -c:t;J:, ~*~llllt46l;l:, 7-x.·;~?-+.t.L.Ht 
-~~ft"t~. 

W;(!l§' 22 "t:l;l:, ~)j(::ftJ'i!•.:J"'.t 1461;1:, J\•.:J77 I 
50 t:.~l...i'J'-::>7-x.•;J?-+.t .L. •/'i•;J771:.~L.. ""(if 
-J\·::t-·;~HiiH!!7t.:'vA~~fitT-l>. 

W:lltf 23 -c:l;l:, ~*~I! 146 l;l:, "f"O)~>J<:~"T-< 
A?~i! nJ "'m~. 
ti5tl® 24 "C:I;l:, T-fA?~J! 133 l;l:, "J-?~*
~i:t-J\·::I'-·;:~I-·71f:1? 13o -"m-l>. 

ti5tlt 25 "t:l;l:, -+.t-J\·;;t.·;~l-·71f:1? 30 (;l:,J\ 
':!177 150 fJ\i;O)"T-?l:/l..rJ.=J-x.·;J?"'.tk•J\•;~7 
7f.l't;,O)=rx.·;:~?-+.t k~$F -T-<7..? 10s "'-fim"t 
~. 

~*L..t::"T-?O):i:""CtJ<, h77 150 i'J'i;"T-< A 
? 105 "'-lim~nt::tt. -tt-J\·::t-·;~t-·71f:1? 
30 l;l:, W:f!l§' 26 "t:T-1'A?~J! 133 I:.IJlO.t.·. 

ti5tlltf 27 1-:f;l:, T-fA?~J! 133 l;l:, "T-?fii! 

1997-7-15 

With step 12, as for request treatment 146, request is sent to 
the disk (Dp2) Process 133. 

With step 13, as for disk Process 133, work request work 
request is sentto server *network *adapter 30. 

With step 14, as for server *network *adapter 30, transfer of 
data to buffer 150 is executed from $Fdisk 105. 

step 14 is done, until all of required data is sent to buffer 150. 

When data transfer ends, it interrupts server *network 
*adapter 30, disk Process 133 with the step 15. 

With step 16, as for disk Process 133, it informs about fact 
that the data transfer ends request treatment 146. 

With step 17, as for occurrence CPU which is making 
requesttreatment run, it calculates checksum of buffer and and 
beforeaccepting data , it verifies that. 

(0023] 

Directly as for data transfer for disk entry, before (I) request 
is sentto disk treatment, checksum is calculated in request 
treatment,resembles to unusual in disk reading at same time 
direction oftransfer of(2) data from CPU memory excluding 
fact that is to disk . 

Figure 5 has shown one example of data transfer for disk 
entry directly. 

With step 21, as for request treatment 146, checksum 
calculation isexecuted. 

With step 22, as for required processor 146, server *network 
virtual address is formedvis-a-vis confronting and checksum 
*buffer in buffer ISO. 

With step 23, as for request treatment 146, that request is sent 
to disk Process 133 . 

With step 24, as for disk Process 133, work request is sent to 
server *network *adapter 130. 

With step 25, as for server *network *adapter 30, data from 
buffer 150 and the checksum from checksum *buffer are 
transferred to $Fdisk 105. 

After all of data which it requires was transferred from buffer 
150 to disk 105, it interrupts server *network •adapter 30, 
disk Process 133 with the step 26. 

With step 27, as for disk Process 133, it informs about fact . . . - ~ 
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fJ<~7Lt.:.:c!:a-~*~Jm 146(::~i;tt.Q. 

[0024] 

iilUl-T-1rfiii!I::~'9.Q'J?I-?:r:71;t. T-fA 
?· T I\-{ Afl\i;(})(*t.:l<t. I::)~*~Jma-jE.; 
it"'CL 'g CPU (::(*f.:l<t. fl'i;)T'-11a-mttli! 
i;it.Qo 

~*L.L '~1ifli1JIJI::.SL ''t"Ui:tlT'-11fiii~a-~fT 
'9 .Qt.:&':>l::. 'f 1\-{A ·1 ,:;_,t-: Jt.-tJ<mL 'i;:h.Qo 

;:(})'f I\-{ A •1 \::..-!-! JL-I;t. il~-!f-1 \ • .::t-·;~1- • 
/-!-! ID ~'f-11~i!I::~'9.Q AVT .J:.::..-I-1)1:: 
#U:fi"t.Q. 

;:(})/-!-! ID (::J:?"(~~IJ~:hf.:-!f-1\• .::t-·;~1-· 
7~:1$1(})3j.fJf'f-$1~i!l::~'9 .Q A VT ~1:: 
cSifg.J:.:;..,t-rJa-7 ?-I! A '9 .Q;:c!:;fJ("t:~.Qo 

AVT ~l;t, .."f:hfJ<iEL.L V-1-! ID a-:flf"t .Q.f:t-
1\· .:t-·;~1-. 7~:1$11::7?-t!A iiJ~"t:~.QJ:? 
r::. ~* CPUs l\·;~?ya--!f-l\·.::t-·;~t-i&m7t-: 
vA~ra,l::-;r•;:~:1'9 .Qo 

~IIJ~:ht.:c!:~r::. -TI\.-fA·":..-t-:Jt.-l<t. /-!-! 
ID a-~tt''f-11fii~l <7;t-11a-~EL~'9. 

.:o:> -T 1 \.-fA ·1 '::..-t: Jt.-a-1Dl~9 .Q t.:N:>r::. "Ts 
ER DEVINST ALL" c!::v';IT Jva-IUi i;:ht.:.f:t-
1\ --.:t-';11- • /-!-! • Jt.--.:r:.-tJ<~*LL '~1ifliWtl1: 
R'lL 'b:h.Qo 

t't?"'C. il~.f:t-1\·.:t-·;~t-· /-t.!'I::OOiiU:tlti; 
:ht.:l <7;t-11r<t • .:(})Jt.--.:r::..-tJ<p;p.w~:h.Qc!: 
~r:::::J-t:r::m~~:h.Q. 

[0025] 

~*LL'~1ifli1Jil"t:l;t, ~AT.l..l;t, T'-$1~)! 
(::~'9 .Q~*fl<M!~~:h.Qc!:~l:: Ui:tl-T-$1~ 
i!a-~IIJl..fJ''? TSER DEVINSTALL a-~ft"t 
.Q. -

mttt-T-1r~i!~Jmfl<~ 7 L.t.:c!:~r::, .:r 1\.-f 
A'/\:;_,('.!'JL-(;t, fJIJ;tl;l!, TSER DEVREMOVE 
Jt.---r:.-a-IJ!l!:t-t.:c!:r::J:?'t"iJ11-::..-~:h.Q. 

~ 2 (})~1if!i1Jil"t:l<t, T I\-{ A./\:..-!-! JL-~#!:t-~ 
·;1~ .::~.1::~'9 .Q>Rmc 'fc-, \Jt.-)T' 1 \.-fA.,,:., 
t: JL-*f.:l<tA $1·;:~?1-t:~ .::1. -JL-/Ar:J•;Jt-fJ<~ CP 
u l::~mt~:h.Q. 
;:(})~1if!i1JIJ"t:l;t, TSER DEVINSTALL &U:TS 
ER_DEVREMOVE JL-:_7-:..-I;t, II!J!U:I:l:l~:hfJ 
L '• 

.'J..--lfr<t. ~<(})n~"t:mtttT'-11-'iii!a-mL, 

.Q.:c!:o:>~m.a-m"t.:c!:n<"t:~.Q. 

that the data transfer ends request treatment 146. 

(0024] 

1997-7-15 

Directly, software for data transfer can delay (Or, empty) data 
directly in CPU which is making (Or) request treatment from 
disk *device run. 

In order directly to execute data transfer in desirable Working 
Example , it can use device *handle . 

remote server *network *node ID it supplies this device 
*handle , to A VTentry for data transfer . 

entry in A VT chart only server *network *adapter which is 
identified with this node ID for data transfer access is 
possible. 

A VT chart as been a accessible in server *network *adapter 
which possesses node lD where that is correct, map 
designates required CPUsbuffer as the server *network virtual 
address space . 

When being started, device *handle indicates data transfer 
parameter which includes the node ID . 

In order to acquire this device *handle , it is used with 
Working Example where the server *network *node *routine 
which was pasted "TSER_DEVINSTALL* and label is 
desirable. 

Therefore, parameter which relation is attached to remote 
server *network *node, when the this· routine is called, is 
appointed to cord . 

[0025) 

With desirable Working Example, as for system, when 
request for the data transfer is recognized, data transfer only 
starting TSER_DEVINSTALL is executeddirectly . 

Directly when data transferring process ends, device *handle 
return is done by factthat for example 
TSER_DEVREMOVEroutine is called. 

With second Working Example , general purpose (global ) 
device *handle or stack /module /slot for device *handle 
conversion cache is arranged in each CPU . 

With this Working Example, as for TSER_DEVINSTALL or 
TSER_DEVREMOVEroutine , it is not called. 

To show demand of thing which directly uses data transfer 
with themany method it is possible user . 
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01J;tf;;f. SETMODE 141 (;t, T-tA'J•77.fJ(.; 
fiii!f::~"t .Q j;:;~~-T-11fiiia .:e.-t:~-1 ::t-
:1JVt:~.Q. 

'C..(]) SETMODE l;t, .:1.--t;ff::, T-fA'J~Jll!~ 
""'.:.ry .:1.~1 \-( 1~.A "t .Q-T-t.A'J • 77-1 J(.;"'(])j;:; 
~tJ, ~I' .. Alt7?-I:!.A~fl.Hd.><~~"t.Q::...!:::~*i 
,;E~n.Q::..ct.J<-c~.Q. 

~IJ(])01J"t:f;t, BULKREAD ]J(C.J. BULK WRITE 
t;t, ''·;~?7·:/-::t. mx. 'f/-:1. ~t.J<~>Jt~n.Q 
.!:::~1::, f:fq'ftll'.:I-Ji.;.!:::L '"C.If!L '.Q'C...!:::t.J<"t"~.Q. 

BULKREAD ]Jz.'(J. BULK WRITE (;t, *f:., T-f 
.A'J~Jm~""';/~.:l.tl'\-1 I~.A <J" oQ 0 

t-n!'P;tl:, BULKREAD '*f:.f;t BULKWRITE 
iltL'f;t SETMODE 141 t.J<?71Ji.;fiiiaf:~L 

'"( -(;:t.-:1 J(.;~*t,t:.~i;f;;f, i~Jt"T-11fiiial;t, 
liii!$1.A?~~ft"t .Qt.:d.>f::.lf)L '€>*t..Q. 

[0026] 

~*LL'~IJt!H~IJ"(!f;t, SETMODE 141 t.J<jji:~*t, 
t::c~r=, J·;~-1:!-~ r;t • .'f(])-"\'-""·y~ .:1. ~?7·;,~ 
~ .:1. "t .Qt.:d.>I:"T-t A ?~Jll!f::ia€>*t..Q. 

'C..(]) SETMODE ~;:j(;"'(])J;f;!i§(])-$./:::L. '"(, 
-T-tA?~lll!r;t, t-nt.J<W:tt-T-11fiim~x~ 
"t .Q'C...!:::t.J<"t:~.Q?7-1 J(.; ·~AT .L...f::~L "Ctl:i 
jf,:(indication)~•J$1-/"t .Q. 

T1'A?~Jll!l;t, *t::., =-::>(])if-,\·::t-·;.~1- IDs 
~?7-( J(.;·~AT.L...f:•J$1-/<J".Q. 

'C..*t,i;(]).f;t-I\4•:JI- IDs l;t, IMJijT-f.A'J& 
U:t-(])~7-·-T-t.A'J"(])= -::>(])~~(1 ~)ft 
i&~ .. Alt"t {). 

T-fA?. T I\-( .A"(])itit.dl-~fi?.!:::~l=iilii:n 
(]).fj--1 \ • ::t-·;.~1- ID t.J<.If)L 'i;*t,, tJ'-::>--::>(]).f:t 
-1\·::t-·;~t-ID (])dl-t.J<~JDlLJ;t~v-~3/f::~ 
L '"C.If!L 'i;*t..Q. 

?7-f J(.; ·~AT .L....tJ<-T-t A'J~J.!I!tJ,.;J;f;~~§: 
ftllll.Q.!:::~t:, i-tLI;t, J;f;~~fW~l..tJ'-::>-+f-
1 \·.::t··:~I-·:::J-t:~=-::>(])if-1\ • ::t-•:JI-IDs 1::~ 
11-t .Q t::.d.>r:: m: tt"T-11iiimJ1,;-'T/~p;fl tl:l 
To 
[0027] 

f,i)~f::, BULKREAD *f::.f;t BULKWRITE tJ< 
fl:jjj;:~*t.t::..!:::~t:, ?7-1 J(.;·~AT'.L...f;t, il.~ 
(])1\JI,;'J · ¥-11fiim~>Jt~"T-< A ?~J.!I!I:m 
.Q. 

iiJfiM~if!~t:l;t, -T-t.A?~Jll!f;t, t-ntJ<W:tt 
-T-11fiim~x~"t.Q:::..c~"t"~.Q:::..c~5f.:L-c 

1997-7-15 

Large data transfer mode where for example SETMODE 141 
confronts disk • file transfer enable ispossible. 

this SETMODE is large to disk *file which bypass does disk 
treatment cache to user , non- configuration access they to 
demand it ispossible to be appointed. 

With another example, when backup , restoration and dump , 
etc arerequired, you can use BULKREAD and BULK WRITE, 
as interior tool . 

As for BULKREAD and BULK WRITE, in addition, bypass it 
does also disk treatment cache . 

Consequently, BULKREAD or BULK WRITE or 
SETMODE141 enable it wasdone vis-a-vis file transfer if is, 
directly data transfer is used inorder to execute transfer task . 

[0026] 

With desirable Working Example, when SETMODE 141 is 
shown, as for message ,it is sent to disk treatment in order 
flash to do cache . 

As portion of response to this SETMODE request, disk 
treatment return does display (indication ) vis-a-vis file 
•system where that directly can support data transfer . 

disk treatment, in addition, server •network IDs of two return 
itdesignates as file •system . 

These server •network IDs configuration do principal 
(primary ).path of two to therelated disk and its mirror *disk . 

When doing entry seeing to disk *device , it can use server 
*network ID of the both, at same time it can use only server 
*network ID of one vis-a-vis reading operation . 

When file *system receives response from disc treatment, that 
responseonly reading calls data transfer routine in order to 
install server *network •cord in the server •network IDs of 
two directly. 

[0027] 

When in same way, BULKREAD or BULK WRITE display 
being done, the file *system sends conventional bulk *data 
transfer request to disk treatment. 

In possible case, as for disk treatment, you respond to file 
•system which has shown fact that that directly can support 
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I. ''->?74 Jl-· :,.AT .L..I:.J;f;~T .Q. 

;:m~1:.1<1:. 'T-<-A?~l!l!li. *t:.. Mil-T-< -A 
?&U~m~7-~m=~m~~ft~~-~T 
.Q=~(l)ij--1\•;t.-1-fD ~IJ$1-:,.t<f.Q. 

~1.'1:. ?74Jt-·:,.AT.L..I;t, lt~(l)I\Jt.-?·'T 
-$Z~;zlli¥::H u:.~t., -cm:tt-T-$Z!Ji;z~ m 
1. '· n'~*t:.-tt-1 \·.::t-·!Jt-· ::~-j:~= ~m-tt-
1 \ • .::t-•!!1- ID l:.iSl:iiT .Qt:.~l:.iitl'T-$Z!Ji;z 
Jt.---T:.t~lli¥!:HT. 

<= ~-+t-1 \ ·.::t-·!11- Id ~iSl:mrT .Q)iifl'T-$Z!Ji 
;z-t?·::~:,3:.tlltn:m-!flct., -c. mut-T-$ZE;z 
JL--7-:..tl;t, a:t:.. FLEXPOOL n''=>(l)!Ji;zif¥a 
:10·;.t?(TIB)I:.~<j" .Q~rai=Mi~~T .Q. 

TIB 1;1:, J!itl-T-$Z*n;zJt.--'T:.tc"'.t-l\•;t.•!J 
1- • ::1-j: c!:::mra1 (1)-{:.t$Z-?:rA .AI:.fflt. ''=>tt 
.Q. 

TIB l;t, a:t:., 7-x.•!J?-+t .L..tUi:~ff?t:.~l:."'.t 
-1\·::t-·::~1-·::J-j:IJ< DMA .J:.:,.ty:,.t~ffli.'.Qc 
I. \?;:c!:::~~*"'t .Qt:.~l:.iitt'T-$Z!Ji;zjt,..
TJI:.~-:>'Ctffll. 'i';tt.Q. 

»a: Lt. '~1ii-0q-r:l;t, -rx·!l?"'.t 1... ·-t~v~:, 
3:.tn<f<iut~~-c:~.Q(7)-r:. !f!-(7) TIB n<mt. ,.;.n 
.Q. 

FLEXPOOL l;t, Jl-t: 1J~J!I!I:.~L, -c~ra,~IJJLJ 
~-c.Q. 

[0028] 

(g) 6I;J:. c!::m~?I:.=~O)if"-1\·.::t-·!Jt-ID n<. 
'T-<A.?&V:i-(7)~7-· -T-r-A ?"'-(])= ~(l)ft 
~~:.~t., -rmt. 'i';:h..QIJ,~jf-t., 'CI. ''-'>· 
»a:LL'~1ii01J-c:I;J:, =~o:>-f.t-,\·.::t-·!11- IDs 
I;J:, SCSI 7-•!J-:140 &V: 42 I:.IM!ili'.tlti';.lt.Q. 

(g) 6 l:.'if-"'9 ~?1:., ;:.t1,i';O'} SCSI ::J:.ti-0-7 • 
7"::17' 40 &V: 42 1<1:, 'T-r.A? 100 &V:i-0'.>~7 
-·71'-A? 115 "0'}7?1!-A~tlt:*S'"'t.Q. 

»a:LL'~tlffi~"t:I;J:, ?;t-JL-I-·? 1J-(fm~ 
l!l'i):,.AT.L..I;t, ~o:>to:>~{A;t 'CL ''->:CPUO 2 
o&V:CPUI 22;=~0'}-tj--1\·.::t-·!JI-~ IO&V: 
12;T1'-A?&'CJi-0'.>~7-·'T-r.A? 14~0'.> I ;;x 
(~~)ft~&'CJ'T1' .A?'& {J-{-(])~7- • -T-r .A 
? 16 ~O')!\•!J?7•!J-:1ftlm;if"-l\·.::t-·!JI-•7$1" 
7'$Z 30 :&V: 32;SCSI 7-•;~-:140. 42. 44 :&V: 46; 
'T-<-A? 100 &V:~(7)~7-·71'A.? 115;7-x.-1' 
J 120 &V: 122. 

;:o:>tf4/it1':1;t. :, -AT .L..o:>~'CO'.>::J:.t~-.:t-:.tt
li. /\•;.t??·:J-:1 c!:::L, -cpt.J:<c!:::t-~o:>R::tii;::J:.t 
if--.::t-:.tt-~:fi<f.Q(~;tl;t. 7-<A.? wo l;t, ' ' 
..... l'-t7.-.-f.::.:::;._ .. .:::;: J'71-t 11.C -::t'S"+X.\ 

1997-7-15 

data transfer . 

At time of this, as for disk treatment, in addition, therelated 
disk and server"' [neeto] ID of two which configuration 
doesprincipal path of two to its mirror are done return. 

Next, calls tile *system at same time and data transfer routine 
in order toinstall server *network *cord in server *network ID 
of two directly vis-a-vis thesucceeding bulk *data transfer call 
making use of data transfer directly. 

(two server "'network Id is installed) As portion of data 
transfer session establishment directly, directly data transfer 
routine inaddition, it acquires also space for transmitted 
information block (TIB ) from FLEXPOOL. 

TIB directly is used for interface between data transfer routine 
and the server *network *cord . 

As for TIB, in addition, in order to require that server 
*network *cord uses DMA engine in order to calculate 
checksum it is used directly even with data transfer routine . 

Because with desirable Working Example, checksum 
*operation is synchronization , it can use single TlB . 

FLEXPOOL allots space vis-a-vis memory managing . 

[0028] 

Which way, it has shown Figure 6, whether it can use server 
"'network ID of the two, vis-a-vis path of two to disk and its 
mirror *disk . 

With desirable Working Example, as for server *network IDs 
of two, relation itis attached to SCSI tip 40 and 42. 

As shown in Figure 6 , these SCSI controller *tip 40 and 42 
supplies access to the disk 100 and its mirror *disk 115. 

With desirable Working Example, [fooruto] "' as for free 
(defect-free) system, server *network cloud tO ofthe:CPU 
020 and CPU 122;two which have following ones and 12; the 
backup path ;server "'network *adapter 30 to primary 
(Principal) path and disk and its mirror *disk 16 to disk and 
its mirror *disk 14 and 32; SCSI tip 40, 42, 44 and 46; disk 
100 and its mirror *disk 115;chain 120 andl22. 

With this configuration , as for all component of system , it 
possesses redundant component of at least one as backup , 
(for example disk 100 has backup *mirror *disk 115 ) . 
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·:;'J7·:J"1·:::.'5-·::r.-fA'J tt5 ~li"t.Q). 

ftf?'t'. ::r-~e:i6h:t~v-~3:..-CT.>ra9c:j:l, ~ 
't'CT.>T-~·iii!lcl:, .r.?-fJ<§t~ LfJv·::> :iELL' 
::r-~~-~CT.>T.-fA'J~~7'J~A"9.Q~~~ 
"C:~tJL'tJ~(;t, -f(})T-~ta:t:.. 7'J~A(}) 
t:.th r::~IJ (}) T-f A ?r::ftetl2:tt..Q J::?r::= ~(}) 
T.-f A?(T.-f A 'J &'CJ-f(J):::,'5-· T.-f A'J)I::~ 
L "(tJ2:tt..Q. 

~(J)fMJitlcl:. tLit?tl.li. "'f-~CT.>~'J:i~~*1i!lC: 
L 't'l;:t:C:~C:'~l:f.,:L '• 

T.-fA?~IIXLJ:t~v-~3:..-CT.>ra9c:j:l, iifl::r
~~~'J7t-?:z:71cl:. T.-f:A'J tOO a:t::.lcl: 115 
(}) ..;..? (})JI. (::J::? "(7 'J~ ACT.>t::.th 1::: :::;:-~. 
I \-:J77~~·'J-::J'T .Q. 

-ftl.~;t(:.,J\•:;7y(;l:, -~(])..;--I\·:1'··:Jt
'fim7t:v:A~fh9 (}) c:pr::t=:rt~·:;-:12:tt..Q. 

[0029] 

i-tfb~~~J"t:lcl:, 4 ~(})..;--1\·.::t••:Jt- ID tJ<ii 
fl::r-~~i!CT.>f:.thi::A=IL '~ti..Q. 

~(})fM/iJ(;"t:lcl:. ::r-~·I\•:J771<l:.fi:.'t'CT.> 4 ~ 
(}) SCSI :::J:..-1-D-'5•7"•:;-::J' 40, 42.44 &'CJ 46 
r::J::.Q 7 ?~ ;~..r::~"t .Q..;--, ' . .::t-·:; t-iim 7t: 
vA~ra9 (}) c:pr :::7\: :&aeJ 1::: ~·:;-:12:tt.t.,;:rttt.rctt.,;: 
~tJL'. 

~tl.lcl:, T.-fA'J~!U:!I!I:: SCSI :::J:..-t-D-'5·7"·:; 
"1 40, 42, 44 a:t:.l;l: 461::~L -c"'f-~~i!~* 
~§tft2:1t.Q. 

nnt::r-~~m:stfi'J7t-?:z:71i. 'J7t-?:z: 
7 · Jt--"f:..-(})'5-f"'i?'J~L -cmnt2:tt..Q(Jt--
7:..-C:pqllcttt..Q )o 

~a:LL'~~f!J"C:I;I:, 771' Jv·~:A"fkl;l:. =. 
. ti.~JL--"f>• ..... (})'J'51'7:.rt--c:N,.Q. 

-rtt.~;tl::. 77-f'Jt-·~:A"f.L.tJ<iitl:::r-~~ 
mtJ<itil11J2:tt..Q=.e:~~~Lt:.~~~::. -rtt.r;t. 
''·:~77~~·:~-::ILf:J'~"f:z:·:~?..;-.L..it•~n? 
t::.thl:::~~f.I:I1JtF~~=-'t Jt---r:..-~p;pl:f:l"t. 

ilHl7-~~i!Jt--.:r:..-tJ<rrntt.t::.~~~=- 7 
71' Jt-·~A"fkl;t. ;t·:;~--:;~.::;:-fA'JmJm~ 
~~"'C:L'.QiMWf.l: CPU l::i!.Qt::.cV.>I::;t·;~~
-:;.~AT.l..~JijL'.Q. 

[0030] 

181 1 1;1:, iifl::r-~~i!~li"t.Q~:A"f.t..·'J7 
l-?:z:711'6llit(})-f!J""C:it?.Q. 

1817 l:::ff-"9 J::?r::. 7Y"f' Jv·~A"f .L.. 210 1;1:. ii 
fl;t·:;-1:!--:;·~:A"f.L. 230 ~p;jiffi"t=.C:f:J<-c:~ 

1997-7-15 

Therefore, as for throughout , all data transfer of data writing 
seeing operation , error only occurrence correct data can do 
access from disk of the one , if is, in order data and because of 
access to bearranged in another disk , you can do vis-a-vis 
disk (disk and its mirror *disk) of the two. 

this configuration , if it is, does not occur for most part with 
thepollution of data as result. 

throughout , of disk reading operation data transfer software 
disk 100 or with only one of 115 map does data *buffer 
directly because of the access. 

Consequently, buffer map is done to just in server *network 
virtual address space of the one. 

(0029] 

With alternate embodiment , it can use server *network ID of 
4 directly because ofthe data transfer . 

With this configuration , as for data *buffer, SCSI controller 
*tip 40, 42, 44 of all 4 and map you must make redundant in 
server *network virtual address space for access with 46. 

This issues data transfer request in disk treatment SCSI 
controller "'tip 40, 42, 44 or vis-a-vis 46. 

Directly, data transfer support software wear configuration is 
done as library of software "'routine, (routine it is called). 

With desirable Working Example , as for file "'system , it is a 
client to these routine . 

Consequently, when deciding that file *system is started data 
transfer directly, that buffer only map calls routine which 
causesoperation which is necessary in order to calculate 
checksum. 

Directly when data transfer routine was done, file •system 
message uses message *system in order to send to appropriate 
CPU which includes disk treatment. 

[0030] 

Figure 7 is one example of system *software hierarchy 
conversion which directlypossesses data transfer . 

As shown in Figure 7, as for file *system 210, it is possible 
and anddirectly to call message *system 230, before calling 
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i'.J'":::>;ot·;~-1:?-~ ·~AT k~II!Jltfi"'t'fl1JI::[!~-T 
-?fii~?·1":1?•J 220 O)JL--.:r:.-~II!Jltfi9.:.c 
tJ<l:~~. 

77{)1.-•:.-AT.l.. 210 let, 7'5"f•{*-71Jj 
'fiittt-T-?fii~t.J<S:~~nt=.c~r::[!~-T
?fiiil?-f:17•J 220 ~II!Jltfi9. 

~~::~Lt=.J:?I::, ;::0)7'5"flct, SETMODE I 
41 iU=.Ict BULKREAD/BULKWRJTE tJ<!lH'T~ 
n~c.:~r::-t:?·;~J-.~n~. 

mUi-T-?fii~tJ< FILE CLOSE ~ra,"t:{*
"'JJL-~nt=.~i;l;t, 77.:f,~.-·:.-.A..:r.L..rct. [!~ 
-T-?ti~-t:?·;~:.-3J~~ 7 "'t ~t=.d>l::iitfi-T 
-?fii~JI,-7"j~II!Jltfi9 0 

.:.nrct. W!Ji-T-?tiilJL--.:r:,r::, -t.t-1 ,. * 
·;~h::t-t:c=":::>O)-tt-,'·*·;~J-..m c~~~~ 
tt~. 

FILE CLOSE ~fb,l;t, .:.nP.J...t0)77{ Jl,i'J< 
tiil~nt~L '.:.c~ff-9. 
[0031] 

*§!ljijO)jjljO)~D'IiiW!J'l:lct, f<ilt.:. CPU l:.it:ilt~ 
{lfllt(])~JitJ<Ili.J t.:. T-f A 'JiH=.Ict7-:11:.~L 
-cmHi-T-1tti~~ft-:>"'CL '~c~l::. -T 1\{ 
.A.·J\Jt:JL-·~""·;~:.-j"f ·.A.~-.L..tJ<mL '.;n 
~ . 
.:.nl;l:;, CPU l::t:Ht~liijl:.-tf-J\•-*•;~HD~t~ 
L~TT I\{ A., \Jt-!' Jl.-(]){i~~@lii"'t ~. 

-TIHA · ":.-r-: '"'' ~~·;~:.-:.,;-")' · YAT .L..t.J<m 
"'.;n~c~t::rct. iittt-T-1tti~'"'-.:r:,rct. 
lli:tt-T-1tti~-t:?·;~:.-3JtJ<rrt:tz.~nt=.c.:~r::-r 
J\{A•J\Jt:Ji.-tJ< CPU l:.ff:i'£"'t~fJ'c?tJ'~ 
DJ;{-llf=.Y>r::.:r.:z:·;~'J-t ~. 

-T1H.A. ·/\:,,.:,~.-t.J<retr::ff:i±L -cL '~~.;t;t, 
-f(])-TJ\{.A. ·1\jt:JL-tJ<mL '.;n~. 

~tt.i:lthl;t, ffiLL '"TJ\{.A· ":.,;-1-!'JL-tJ<-tt

' '· ;t:.·;~J-. • :::~-t:~II!Jlw 9 .:.c.:t:.J:-:>-c ~Jll(;~n 
~. 

FILE CLOSE ~ra,'l:lct, TI\-(.A.·J\j(-!'JI.
Ict,ltf:Ii:~nt~t, '· 
[0032] 

~llll~J-T-1tti~:;t....,::v-Y3:.<I::~L -c. 7-.:z: 
•;~'J+f .L..&U:~~tt~jlf(;t, -T-1tfii~O)~ 7 
fir::nnn~. 

HtLL '~D'IiiW!f"t:lct. il!~-T-1tti~lti!li.JJL--
7-JI;J:, (I )7-.:z:·;~'J+f .L.. •1\•;~77~~~) ~-c, (2) 
+f-,\·-*·;~H&~Yt-!'vA~ra,a:>r:f:!I::~:;Jt:tc 

1997-7-15 

message *system , it is possibledirectly to call routine of data 
transfer library 220. · 

tile *system 210, when flag • [ineeburingu ] data transfer is 
set directly, calls the data transfer library 220 directly. 

As shown first, this flag is done, when SETMODE 141 or 
BULKREAD/BULKWRITE isexecuted, set. 

Directly data transfer enable was done at FILE_ CLOSE time, 
if is, file •system calls data transfer routine in order directly to 
end data transfer session directly. 

This, directly in data transfer routine , disassembles server 
*network ID of server *network *cord and two . 

FILE_ CLOSE time, fact that file above this is not transferred 
isshown. 

[0031] 

With another Working Example of this invention, when 
treatment of plural in thesame CPU doing data transfer 
directly vis-a-vis same disk or the tape , it can use device 
*handle *caching *scheme . 

As for this, duplication of device *handle which indicates 
same server *network ID in CPU is evaded. 

When using device *handle *caching *system , directly when 
data transfer session is established directly,check it designates 
data transfer routine , as in order to inspect whether omot 
device *handle exists in CPU . 

device *handle exists already, if is, it can use device *handle. 

Otherwise, it is formed by fact that new device *handle calls 
the server *network •cord . 

At FILE_ CLOSE time, as for device *handle, it is not 
removed. 

[0032) 

Vis-a-vis reading data transfer operation , checksum and 
adequacy inspection are doneafter ending of data transfer . 

With desirable Working Example , as for data transfer starting 
routine , it allots( I) checksum *buffer directly, map does 
buffer ofrequired processor in (2) server *network virtual 
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-1:!·!1-tfO)I \-:177~~·;~:1L, fJ'-:>(3 )771' Jl- • :_., 
AT 1..1:.1)'1-::_,<f ~. 

~·;Jt:: ::_, ?" (;j:;' -tf-1 \. ;t.•;J 1-.7 $(:1 'i (:. -tj-
'''*';Jf-.0) I ~(:±.JI!)fti!l:.;bt.:LJf-'1~:1·;~ 
:., .:1.~tt ~t.:cV>I:.fi':t?tL~. 

'C..O)~·;~t::::_,?" ·;t....::v-:..-3::_,f;j:;, ~*CPU 0) 

Jl!£:') fJ<:to -1:!·;~-tfO).'f--\t•;J:..- .:1.l::- lit L "'CL '~ 
J::?l:."t ~ :10-I:!•:J-tf • .'f-'\t•;J:., .:1. ·A '71'-:1~ 
a-c. 

771' JL-·:..-A"'T l..f;j:;, ~·;~:1~tLt::.-tf-l\· .:t-'.!1 
Hli~7t:vA a--t0)~*$tltill~~l::ffi]Zl:;t;. 

~L'"'t!, R!lii!JL·;~-1:!-:_;I;t:, ifjt7Jt.;:pt{;f;;-tj--1\ 
~.!:!:lll!(T'1' A?~!! a;t.:f;j:;"'f-:1~Jm)l::i! i;tL 
~. 

~*~ImfJ'i;O)"C..O)JL·;~-1:!-:;r;t:. liii!tJfiiljJl 
T'-'ilii~"'t!iF.l~'C..l::~ff-"t 0 

~L\1!, T1'A?~Jm(;j:;, r.t~T'-'i·l\';177& 
f.JT-:r.'.!l?-tf k. •I \•;J77(;j:;, -tf-1 \ • .:t-·;~1--· 7$f 
:1'ii:.J::~7?-I:!AI::~L "'C~·;~:1~tL~'C..l::~ 
~~. 

T'1'A?~Jml;t:, (l)cO);t....::v-~3::_,~~rr"t 
;{~fJ,&T.J(2)mlE~tLt::.7t:vAI:.t.~rt~~;t 
CPU(§!Ji<:~!B!~'trAi'~L '~ CPU)I:.~JU!LJT'
'i&f.JT-:r.·;~?-tf k.~I!Cil:"t ~'C..l::, ~-ttLI::*!i 
i:!i"t ~-tj--1\ • .:t-·;~1--. 7$f:1$ll::t~<-?i~~fi'"t 
~. 

-tt-1 \· .:t-'.!11-- • 7$f:1$11;t;, T'-$1fiii!fJ<$! 7L 
t::.l::~I:.T'1'A?~Jm~a-lv"t:L'~ CPU 1::~])6 
;t;. 

'C..O)tf4fitf;j:;, 181 41::~~tL "'CL '~• 

[0033] 

~a;LL '~1i!iiiJtl"'t!l;t:, -tt-1 \ • .:t-·;~H!Htl7t:v 
A~r",O)I:f:l"'0)~*:1o-l:!·;~-tt0),,·;~770)~ 
·;~t::~?"l;t:, W:tiT'-~Ei!JL--.:r::_,r::J::?"'Cfi' 
btL~. 

'C..tl,i;O)-tf-l\·.:t·'.!IH1Hl!7t:vAI;j:;, T1'A? 
~Jll!"'-fiii!~tL~ 0 

"C..O)lii~~~s..r:.-t ~t.:cv.>r::. mrttT'-~Ei! 
JL--7-::_,(;j:;, -ttLtJ<T'1'A?~M!I!.a-tr lv"t:L '~ C 
PU (:.j!~~Ji<:l::-tf-J\·.::t··:JH&~71-!'vA~ 
ffii6t'771' JL- ·:.,AT 1..1:.-tt-1\ • .::t••;JI-{Ii~ 
7t:vA~1J$1-::_,T ~. 

T'-'iE~tJ<*! 7L.t::.l::~l=. -tt-,<-.:t-·;~t--·7 
$f:1~f;t;, ~*tJ<fi?!'llill:JI.~~L "'CT1'A?~ 
Jll!~il~"t~. 
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address space, at same time return makes (3) file *system. 

mapping in server *network *adapter is done in order push to 
do data over primary (Principal) path of server *network. 

processor *cache *sweep where as for this mapping 
*operation , memory of required CPU isconsistent, cache of 
processor requires is included. 

file *system installs server •network virtual address which 
map is done in required control region . 

Next, related message is sent to appropriate media server 
treatment (disk treatment or tape treatment). 

this message from request treatment shows fact that transfer is 
the data transfer directly. 

Next, as for disk treatment, as for response data *buffer and 
checksum *buffer , you knowthat map it is done with server 
*network *adapter vis-a-vis access . 

As for disk treatment, (I) it should execute which operation 
and (2)reading data and checksum are arranged in addresee 
CPU (CPU which includes request treatment) in the address 
which is appointed, command is issued in server *network 
*adapter which isreported to that. 

server *network *adapter , when data transfer ends, interrupts 
CPU which includes disk treatment. 

this configuration is shown in Figure 4 . 

[0033] 

With desirable Working Example, as for mapping of buffer 
oftherequired processor to in server *network virtual address 
space , it is done directly with data transfer routine . 

These server *network virtual address are transferred to disk 
treatment. 

In order to make this transfer easy, server •network virtual 
address return is done in file •system which installs server 
*network virtual address in request which is sent to the CPU 
to which as for data transfer routine , that includes disk 
treatmentdirectly. 

When data transfer ends, server *network *adapter through 
interruption which requestdoes notifies disk treatment. 
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~>lt~lU:ll!f.l<, 'f-~fiii!~ 7l..f::.!::L '?;t·;rtz
~~:i!:ltiU!-::>t.::c~l::, -t-nlcl:, MCIU!~J~>Jto:>~ 
7~~J:~.9?Jt.::lhl::wnt-r-~~i!JL---r:,~ 
lllJil±l9 0 

~~.,~:. lllJitil~nt.::wrtt-r-~~i!JL--.:r:, 
lei.:,~* CPus ,\·;~:nl::~"t?JiltJJ~.:r:x:·;~? 
"'t .L..~tH~"t ?Jt.::lhl::.fJ--,\· ::t-·;~t-· ::~-t:~ 
lllJil±l9 0 

;:o:>.:r:x:·;~?-+7 k. ·::t.-1{1..--~3/lcl:, :10·;~:f-/ 
'/ ·::tr/{L.--:.-3/'I:&??Jo 

t'b-c, ~J:I.Icl:, 7-:x:·;~?.fJ-k. ·::t~L.--:.-3/f.l< 
~!!t:J:~o:>ra9, lf!ltJT~n?J. 

JL--7-/Icl:, .:r:x:·;~?"'t .L..ttJt:f.l<~ 7 L.t.::c~l:: 
lllJil±llA!J,J!~7/:1C·,:~?"t ?;;,(:1C·,:~?VJL '). 

~L'I:, ia:fl'f-~fiii!JL--7"/I;;I.:, Ull~n 
t.::.:r:x:·;~?"'t ..L..f.l<.fJ--1 '· .:t-o;~t- • 7~::t~I::J::-::> 
-c•J~-:,~nt.::.:r:x:·;~?.fJ-k.c-~cJ'"?J;:t~ 
Rm-t?Jo 

~L'I:, JL--7-/Icl:. W:J!till..77-1'JL-·:.-A.r..l..· 
JL--.:r:,., ...... JiJG:~r*t.::lcl:.:r:x:·;~?.fJ-..L..·I7-tliff.: 
o:>L '"fnf.I'~ 1J~-/T ?J. 

[0034] 

~8~.W!tl'f-~~i!~·"t?J~IU!~~*~ 
i§"t:O)~J!7C-~;"'f-c] o 

~~~ 300 '1:1;;1.:, 7:11J7-~3/Icl:~ ~IU!~J~* 
1::~9 ?J77-1' JL-·:.-A..:r k.~IJ!¥W"t o 

~~~ 302 "t:lcl:, 771'JL-·~;:t:.rk.lcl:, ~>lti!? 
:.-3/~q!ifi!fll..f.l''?mlti'f-~f.iii!JL--7-/~ 
lllJitil9 0 

~Ill§' 304 '1:1;;1.:, miti~IU!~J~!IIJJL--7-/Icl:, FL 
EXPOOL fJ'l::.O>"T:x:•;~?.fJ-k. ·I \•;~77a-~J~J ~ 
-c?J. 

~Ill§' 306 "t:lcl:, mrtt~JU!LJ~!IIJJv--r:.-rcl:, .fJ
_,, · ;t-o;~H::f.lt.::~J.fJ--,\ · .:1'-·.;~t- • 7~:1~"' 
0>1 \·,:~770>7?-tz:;:t:.a--f;t.--:1 JL-"t ?Jt.::lhl::~ 
>Jt CPUs /\•,:~77a-x•;~::tl... fJ'":>.fJ--I\·;f'.·;~t
iiH!!7f-!'L.-;:t:.a-771' JL-· :,;:t:.rk.I:: 1J~-:,c] 
?;;,. 

~~~3081:1cl:. 771' JL-·:.-;:t:.r k.lcl:. 7-<A.?~ 
Jll!"';t·,:~i!-~a-i!?;;, t.::lh l::)ll·;~i!-~ ·:.-.A 7" 
..L..a-lliJitil9 0 

;:O);t•,:~i!-~lcl:, ~*i!?~3/I::Mi6*n?J 
1\•;1770>.fJ--I \ • .:t-·;~HI.i:~7f-!'L.-A.a-~ct; o 

~~~310 '1:1;;1.:, 'f-<A.?~Jll!lcl: • .fJ--,\·;t.·,:~t-· 
7~::t~ ...... 'J-?~>Jta-§!ft"t ?J. 
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When receiving message that, request treatment ended, data 
transfer ,that calls data transfer routine in order to treat end of 
reading requestdirectly. 

Directly data transfer routine which next, is called calls server 
*network *cord in order tocalculate appropriate checksum for 
required CPUsbuffer . 

this checksum *operation is blocking *operation . 

Therefore, treatment is discontinued while checksum 
*operation is in midstoftreating. 

When checksum calculation ends, it calls routine and, treats 
ane block (block it does not do). 

Next, directly as for data transfer routine , checksum which 
was calculated being server +network *adapter, verifies that 
it agrees with checksum which return isdone. 

Next, it calls routine and, return does any of success or 
checksum *error display to file *system *routine . 

[0034] 

Figure 8 shows process flow with reading required path 
whichdirectly possesses data transfer . 

With step 300, as for application , file *system for reading 
request iscalled. 

With step 302, as for file •system , required section only 
preparation data transfer routine is called directly. 

With step 304, as for reading starting routine , checksum 
*buffer from the FLEXPOOL is allotted directly. 

With step 306, directly as for reading starting routine , 
therequired CPUsbuffer map is done in order enable to do 
access of buffer to server *network *adapter over server 
*network , at same time server *network virtual address the 
return is designated as file *system . 

With step 308, as for file •system , message *system is called 
in order to send message to disk treatment. 

this message includes server *network virtual address of 
buffer which is installed in therequired section . 

With step 310, as for disk treatment, work request is issued to 
the server *network *adapter . 
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=~7-P~-~-~~~~-,&U~z~P~ 
L. ~. ~-9!!:11~~ lv ~l. '~ CPU I ::liewt""t ~t::. 
d>~t~~§)~o 

~Ill§ 312 ~liJ:. ~-J\·.:t-·:~t--·7,.:f,li. ~
,~~~~ftL~L~~7~~~~~A?~II 
I:: Ill iM:.· o 

~!Iii 314 ~liJ:. ~~.A?i!l,llli. ~-~J.!l!~;(·;~ 
i!-.YI::Jt~9 ~. 

[0035] 

1&1 9 li. Witl~-$1lii~~f.:F?~~~Jlt~*IIM 
1::~9 ~~~~70-~;'f-9 o 

~Ill§ 320 ~liJ:. ~1-AP~II(T,)Jt~li. ~*9!!: 
~~~;(·;~i!-.Y~.:f-.:J.-1::~1t. f.J\?~*9!!:11 
n<~!liJ~n~. 

~Ill§ 322 ~li. ~*9!!:11t.J<~li.JLf.J'?~r:~? 
~ 1.. ~lilm9 ~. 

~Ill§ 324 ~li. Witl~~~)~ 7 JL--~:--Ii. D 
MA z:--.Y:..-r::M9 ~'fr:~P~ .L..KHl~~ .:1.-

9~t::.d>l::..,_-,\·;:t.·:~I--·::J-t:~~tl:l9 o 

;.xL'"t:. ~tl:IL9!l:ll~lf!IST9~. 

DMA z:,.,,Y:,.,f;t. ~L'~. ~z·;~?~ .L..atl"J~ 
~ft9~. 

~!Iii 326 ~f;j:, DMA .r.:,.,,Y:-- • ~z·;~?..,-.L..tt• 
~ 7lf!JJ63j.li. ~-,\·.:t-·:~1-- · ::J-t:l::~*9!!: 
~~~7:--:::fc·:~P~tt~. 

~!® 328 ~liJ:. iiJl~-$1~~JL--~:--IiJ:. ~ 
_, \ · .:t-·:~t-- · 7,.:t,I:.J;:?-c~;f-~·;:~t--(illl:)~ 
n~~z~P~L.~fi-~n~~z~P..,.L.~lil 
~9~. 

~!® 330 ~l;j:, Wifl~-$1liii!JL--~:--Ii, FL 
EXPOOL l::~z·:~P~ L.·J\•;~7y~I),-:,.,LtJ' 
?77-1 JL-·:...x.:r 1...1:.~9 ~~z·;:~p..,- L.J:t~ 
~~l?h*t::li~~~·J,-:--9 ~. 

~!® 332 "t:li, ff*LL'~1itli{;IJ~Ii. 7y•(JL-· 
~.A-TL.~.J:t~~~l?h"t:§)n~.~*9!!:!.!1!~ 
'J'-:..-9~n', a;t::li. ~z·;:~P..,..L..·I..?-tJ< 
~~L~~~~--~~-,&~~L~~~~ 
.?j.~. 

[0036] 

iltJ63j.~-$1~)!;t~v-~3:--I::~L "(, ~z 
·:~?~ L.ri. ~-,t.J<liii!~n~MI::tt•~n 
~. 

77-'f JL-·~.A-T L.f;J:, Witl:fi:J63j.~liiJJv-~:-
~lli¥tl:ILf.J'?~* CPU ~J\·:~77~7t:vX~ 
lil-fll>+ X. 

1997-7-15 

this work request reading data and checksum , is something in 
orderto arrange in CPU which includes request treatment. 

With step 312, as for server *network *adapter, it executes 
data transfer and and interrupts disk treatment with end 
notification. 

With step 314, as for disk treatment, you respond to message 
ofrequest treatment. 

[0035] 

Figure 9 shows process flow for reading response path 
whichdirectly accompanies data transfer. 

With step 320, as for response of disk treatment, at same 
timerequest treatment is started with message of request 
treatment as queue . 

With step 322, request treatment only starting verifies 
checksum. 

With step 324, directly as for reading end routine , server 
*network *cord iscalled in order queue to do checksum 
calculation for DMA engine . 

Next, it calls and discontinues treatment. 

DMA engine , next, executes checksum calculation. 

With step 326, as for DMA engine *checksum calculation end 
interruption, requesttreatment ane block is done in server 
*network *cord. 

With step 328, directly as for data transfer routine , deposit 
checksum whichwas calculated with checksum 
(Arrangement) is verified with server *network *adapter. 

With step 330, directly as for data transfer routine , checksum 
*buffer only return itsucceeds checksum comparison for file 
*system in FLEXPOOL or it fails return . 

If with step 332, with desirable Working Example, as for file 
*system ,comparison is is success, to request treatment return 
it does, the checksum *error occurred, directly with data 
transfer none for second time it tries . 

[0036] 

Vis-a-vis entry data transfer operation, checksum is 
calculated before data istransferred. 

file *system direct entry starting routine supplies address of 
the buffer of call and required CPU . 
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m~-t{>. 

i1Hl'f-$J~iiii5JI;-:-7-;.;rei. 7-:r.·:~?-+t k ., \·:~ 
77~"*"f~LJ Ej"('IJ''?mJi!EJ \•;177(~*'f
$J}JJ.tf.7-:r.•:J?if k •J\•:J77)~-+t-J\• ;t.·:~t-i& 
m7t:v.A~ra,(})r:f:l(::~·:~"1"9 {>. 

tii6h:;t·'q..,-~3;.;(::~L -c. J\•;~771ei, 'f-< 
.A? &tf.-f:"(})~7-(})= -::>(})*fi§(;:J:;LJ7?-f:! 
.AI::~L -c-tt-1 '· ;t.·:~t-i&m7t:v.A~ra,(})r:f:l 
r::~·:~7'~n{>. 

~h~~7-~h~tii6h~~h~.~~())mJ 
11-+t-J\· ;t.·;.~t-· 7$1'7'$tlei. ~;h.i;(})l'b77 
~7?-t:!.A"'t{>. 

~7-~ht::il=:l!hlei. ~'*Ll·'~~{JIJ~Il'll.' 
&;;h.{>. 

[0037] 

~I..\~. W!ti'f-$J~iiii5JI;-7-Jiei. '''")77(}) 
7-:r.•")?+} J..,.~~t-"9 {>t::thf::-tt-1 \· ;t.·")l-· :::J 
-t:~IJl¥!±1 "9 0 

+}-J\·;t.·;.~I-·:::J-1-!'Iei.- ~*CPU(}) DMA.J:;.; 
~;.;r::-r:r.·:~?+.t J...tUJ~~t.. ''"t:~.:l. -LIJ":>-r 
:r.·:~?-+t J...ttll(})~ 7*"t:II!Jll±IL~!Ull!~:1o·:~? 
"9{>. 

DMA.J:;.;~;,.;~.M~L~7-:r.~?+J-k~H· 
LIJ'?'S' /il!:7-:r.·:~?-+t k~7-:r.·:~?+.t k ·1 \·;.~77 
r::ftltl<t {>. 

-r:r.·:~?-+t J... tt•r::~<t {>~ 7 fJIJ:i!hlei. -+t
,,. ;t.·:~t-· :::J-t:r::J:;?"C~t.. '~7-<-JI;i-!'~h 
{>. 

~ 7WIJ:i6hlei. -f:"(J)~I::~*~Jm~7;.;:1o·;.~ 
?"9{>. 

W!tl'f-$J~Ji5Ji;-7-;.;lei. 77-1 Ji,·~.A=t k 
r:: 4 ?0)-+f-, '· =t··;.~t-i&m7t:v.A~'J$J-;.;"9 
{>~t:r::J:;?"C~Jm~iJiml"t -l>. 

~h&;())+J--J' · ;t.·;.~t-i&m7t:t..-.A(})= -:>lei. 
~* CPU (})1 \•;.~77f::~J;t9 {>. 

ft!!(})= -::>())+J--,' • ;t.·;.~t-i&ll7t:v.Aiei. -r:r. 
•;.~?-+t k •J\•;!77(::~J;t"9 {>. 

771' Ji, ·~.A 7 k tli!h Jl,-7-;,.; lei. ~;h. I;(}) 
4 -::>OJ+J--,\·;t.·.:~t-{lim7t:v.Aa-. -f:"(J);(·;.~-tz 
-~(})~*$1J{all1!?~3;,.;(}) r:f:l l::*!i:l!ht"L "C 
mJi!E;(·;.~-tz-~a- 'f-< .A ?~J!I!" ii5 {>t::th r::;t·;~ 
1!-~·~.A=t.L..a-II!Jll±l"'t 0 

~'*Lt.. '~~{JIJ~Iei. 'f-$J~1Bt~a-121it"9{>t:: 
thl::. ~*~J!i!l'b77lei. T-1.A?~JfXLJIJ<~ 
n~n{>t:~r:: --::>0)-+t-, '· ;:t.·;.~t- • 7$1'7'$11:: 
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Directly data transfer routine checksum *buffer first map 
designates allotmentand related buffer (Required data and 
checksum *buffer ) as in server *network virtual address 
space. 

Vis-a-vis entry operation , buffer map makes in server 
*network virtual address space with path of two of disk and 
its mirror vis-a-vis access . 

If this is entry which mirror is done, related server *network 
*adapter of the both access does these buffer. 

Entry seeing which mirror is done is used with desirable 
Working Example . 

[0037] 

N~xt, directly data transfer routine calls server *network 
*cord in order to calculate the checksum of buffer. 

server *network *cord only queue calls checksum calculation 
to end of checksum calculation next in DMA engine of 
required CPU and treats the block . 

DMA engine checksum which is appointed only calculation 
arranges thesynthetic checksum in checksum *buffer . 

End interruption for checksum calculation field is done next 
with server *network *cord . 

End interruption ane block does request treatment that time. 

Directly data transfer routine reopens treatment by fact that 
server *network virtual address of 4 return is done in file 
*system. 

two of these server "'network virtual address corresponds to 
buffer of required CPU. 

server *network virtual address of other two corresponds to 
checksum *buffer . 

tile "'system entry routine server *network virtual address of 
these 4, calls message *system in orderto send insertion and 
related message to disk treatment in therequired control 
section of message . 

With desirable Working Example , in order to evade data 
pollution, as forrequired treatment buffer , when disk reading 
is executed, the map it is done to just server *network 
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t.:rt~·:~:t2::tt~. 

[0038] 

T1' A ?~1!1!1;1;, .::O)~fl-T-11liiilitil.t11-~ 
*O)~Iti&LJI::J:LJ, SCSI ::J/I-D-7"~t;J]t,J: 
'J-?iAI*~il~. 

.::O)'J-?~*1;1;. -T-11&TJ=f:x.•;.t?-+;T .L..·J\ 
•:J77tJ<~*~l!I!~~AJ1:1.'~ CPU f.J'i;*~.:: 
c!::a:ra~-9 ~n<. +t-1' . .:t··;Jt-. 71f:t11tJ,.;a:> 
iAI*~ 7 t§IJ)l,t?j.(;J;, T1'A ?~~!~!~'$ Al"t:L \~ 
CPU l::ff( .-<\!-c:iJ.>~.::c!::a:t~~T ~. 

~1.'1:. -lj--J\·.:t··;.tl-·71f:t111;1;. ~*~!!<1.> 
CPU IJ'i;i§:il,t11-7j-l'{t,...-.Y3/I::~"9 ~-T-11 
a:::tJL-"9~. 

~1.'1:. -T-111;1;. ~J!(Iq~f*l:::&:\!il.if;;h., 
-t'l... "C-T1'.A?~J!I;I;. ~71::J:LJ31J]l.c7j.a:::fl-t... 
"(jl~2::tt~. 

T1'A?~l!J!I;I;, I ~&U:~7-·-T1'A?O).!F~ 
O)f,Jjj/Jf.J,.;O)~ 7WIJ~3'f~~?. 

f,Jjj/JO)-T1'.A?#7tl'{v-.Y3/~~7L~~
T1'A?~J!I;I;, ~*~J!O);t·;~-1!-:/I::IZ* 
"9~. 

[0039] 

T1' A ?~l!J!I::J:?"Ci!i;;h.t.::IZ*tJ<~*~l!l! 
0) CPU l::fiJJ&l...t.::c!:::e:. CPU 1;1;, ~*~!!a:lli:l 
11J"9 .;,. 

~L '1:. :n-1' JL-·'Y.A'T .L..I;I;, 1iiAt11-~ 7~~ 
1!"9 ~ t.::l!h 1:: rnl:. tl-T-11liii!JL--=f/ ~p;p. l±l 
"9 • 

.::O)i#J~I::I;I;, ~tl-T-11liii!JL---T/I;I;, -If 
-J\·;t-·;Jt-{!i~7f.:'vA~f'a,b'i;<1.>J'b77~7 
/~·;.t:f(unmaps)l..., -T:x.•;J?-!f .L.. ·J\•;J770)t§IJ 
LJ6-c~M.It9<L., fJ\?771' II.-· 'Y.A T .L..I::•J11-
/"9 .;,. 

~1.'1:. 771' JL-·'YA'T.L..I;I;, -{-<1.>~-'ifl::.tt 
~tlj.~*O)~ 7 ~jl~"9 ~. 

~ IO~.~~-T-11~il~#51f~c7j.~*ft 
i&l::~"9~~!!7c-a:;r.:"9. 

~~ 350 1:1;1;, 7:f1J7-'Y3/I;I;, 1f]l.c7j.7j"l'{ 
v-'Y3/I::~"9 ~771' JL-·'Y.A'T.L..~PlJ!:±rt. 

~Jltl\' 352 1:1;1;. '77-f'JL-·'Y.A'T.L..I;I;. rnl:.~-T-
11liiil:£S:iAc7j.Jti;lii.JJL---T/~PlJ!I±l"t. 

~lltf 3541:1;1;. rnl:.tl-T-11liiil:S:iAt11-lli:lllibJL-
-T/I;t. FLEXPOOL f.J\i;O)-T:x.•;J?-lJ"J...·J\•;J7 
7~t§IJLJ6"'C~. 
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*adapter of one . 

[0038] 

As for disk treatment, appropriate work request is sent to 
SCSI controller this due to receipt of data transfer entry 
request directly . 

this work request appoints that it comes from CPU to which 
data and checksum *buffer include request treatment, but, it 
appoints that therequest end interruption from server 
*network *adapter should go to CPU which includes disk 
treatment. 

Next, server •network *adapter [puru ] data from CPU of 
request treatment forentry operation . 

Next, data is written by physical media , and disk treatment 
isnotified through interruption, with end. 

disk treatment waits for end interruption from both of the half 
of primary and mirror *disk . 

After disk of both ends operation , as for disk treatment,you 
respond to message of request treatment. 

[0039] 

When response which is sent in disk treatment arrives at the 
CPU of request treatment, CPU starts request treatment. 

Next, file *system calls data transfer routine in order to treat 
entry end directly. 

In case of this , data transfer routine ane map (unmaps) does 
buffer from the server *network virtual address space directly, 
cancels allotment of checksum *buffer , at same time return 
makes file *system . 

Next, file *system notifies end of entry request to user . 

Figure 10 shows process flow for entry required path which 
directlyaccompanies data transfer . 

With step 350, as for application , file *system for entry 
operation iscalled. 

With step 352, as for file •system , data transfer entry starting 
routine iscalled directly. 

With step 354, as for data transfer entry starting routine, 
checksum *buffer from FLEXPOOL is allotted directly. 
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~ptt 356 ~l;t, ittl-T-~fii!!t~#~IIJJL-
~~~-=?m~~~0-5~~m~~7~~~ 
t:.M"t~JMt CPU mi\•:J77'&7.J~:r..·:;~-+f" 1... • 
I \•;177-a::~·:;-::fT ~o 

~L '1::, JL--~~I;t, ~:r..·:;~-+7 J....tUla:ff?t:: 
cY>I:.-+.t-1 \· ::t-·;,~·~-t:a;p;p.l:f:l"t o 

~~ 358 ~l;t, -+.t-1'\·::t'-·:;~·:::J-!-!'I;t, ~:r..·:;? 
-+.t kit•a: DMA x.:.r~::,...t:.=\=-.:~..-L.IJ,?J!;jt 
~JJ!t:tlli1T"t ~" 

~~ 360 ~l;t, ~731J~#I;t, -+7-J\·::t-·:;~· 
:::~-t:I::.J!}jt~J:I!t:ili00~1tfJ'?iitllt:i6#~ 
IIJJL--~~I:.•J~-~~1t~o 

~ptt 362 ~t;t, ittl-T-~fii!lt:i6#~11JI;t, 
J!;jt.&,U:~:r..·:;~-+j-J.... •I \•:;77(])-+f"-1 \• ;j'-·:;~ 
1li:m7t:t..-~t:771' JL-· ~ ~ .:rJ....r:.•H-::,...-t 
~0 

~~ 364 ~r;t, 771'JL-·~~.:rJ....r;t, ;::tL;m 
-+.t-1 '. ::t-·:;~1li:m7t:t..-A.a;t-(J)J!**'l{iljl~~ 
r::.•Jl:i6#h'?;::m;';J~-.Ya;-r.., ~~~II" 
i!~o 

[0040] 

~II ~.it~-'f-~fii!a:#?.:i6#~5~ 
l§l::.itt"t ~~J:I!70-a;:if,:"t 0 

~~ 370 ~l;t, :::J-1-!'I;t, J!;jt~J:I!a=~ttrt~o 

~~ 372 ~l;t, 771'Jl-·~A.'TJ....I;t, ittl-T
~~~·:i6#~ 7 }(...-~::,...a;p;p.l:f:l-t 0 

~ptt 374 ~r;t, ;::O)m:tt-T-~fimJL--7-~ 
r;t, -+.t-J\·::t-·:;~1im7t:t..-A.~IlM';m,,·:; 
77a:7~~·:;:1L., ~:r..·:;?-+r 1... ., \·:~77m31J~J 
~Ta:M~L. '(l)~-::,..."9~o 

~j!lt376~1;t, 77-t'JL-·~~'T.L..I;t, 7-::I1J'T
~3~I:.i!:i6#~ 7l!~a:·J~-::...-"9 ~o 

~f*LL '~lil§iJIJ~I;t, ~:r.. ·:;~-+7 1... ·J\•:,~771::. 
M-t ~~r~~,r;t. m:tt-r-~•~m51':15•J · JL-
~~~:.~?TftiJLJ ~Ti;tL~o 

;::O)~r~~,l;t, FLEXPOOL h'i;IJJLJ~Ti;tL{>o 

ftti~lil§iJIJ~I;t, 771' Jl-· ~A.T .L..I;t, 7-:r..·:;~ 
-+.t 1.... ., \-:.J771::.M"t~~IL,a:31JLJ ~T ~o 

~:r..·:;~-+f"l....·J\·:;77•-+f"-(;;('f;t, J!;jt CPU m 
I \ •:; 7 7 • -+71' ;;(' '& 7.} 1! ~ ~ r;;f 0 ';/ ~ • -+71' ;;('I:: {tx 
ff.T~o 

[0041] 

~*LL '~lil§iJIJ~t;t, itfl-T-~fim'!l"~t..-
~3/t:~IIJT~771' JL-·:,.,.A..:r.L.. ·~51'7::,...~ 
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With step 356, buffer and checksum *buffer of required CPU 
for the access to which data transfer entry starting routine 
depends controller path of the two directly are done map. 

Next, routine calls server *network •cord in order to calculate 
checksum. 

With step 358, as for server *network *cord , checksum 
calculation only queue request treatment is discontinued in 
DMAengine. 

With step 360, as for end interruption, it makes 
requesttreatment server *network *cord reopen and and return 
makes direct entrystarting routine . 

With step 362, directly as for data transfer entry starting, 
server *network virtual address ofrequest and checksum 
*buffer return is designated as file *system . 

With step 364, as for file *system, these server •network 
virtual address insertion and this message are sent to disk 
treatment in required control region . 

[0040] 

Figure II shows process flow for entry response path which 
directlyaccompanies data transfer . 

With step 370, as for cord, request treatment is started. 

With step 372, as for file *system, data transfer entry end 
routine is calleddirectly. 

With step 374, this as for data transfer routine, ane map it 
does the buffer from server *network virtual address space 
directly, cancels allotment of checksum *buffer and return 
does. 

With step 376, as for file •system, entry end notification 
return isdone in application . 

With desirable Working Example, as for space for checksum 
*buffer , it isallotted directly with data transfer library 
*routine. 

this space is allotted from FLEXPOOL. 

With alternate embodiment , as for file *system , space for 
checksum "'buffer is allotted. 

checksum *buffer *size depends on buffer *size and sector 
/block •size of required CPU. 

[0041) 

With desirable Working Example , as for file "'system "'client 
which directly starts the data transfer operation , in addition, it 
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(;J:, *-f:., -f(]);j";{I.;-'Y3:Ja:JlXLJjfli"t;:l;:t,'t' 
~g. 

;:(])QXML~.~-,~·(])·~'t'*-~~&5 
t.J:~-~liii!~* tJ<i¥(£"t ~ ra, r:: ff?;:ctJ<'t' 
~g. 

;:(])~-'t'~~~-~~i!;t;{L;-'Y3:J~QX 
LJ$fll~n~c~. 77-fJL-·"Y.A'T.L..t;J:. !lX~I!ILa: 
~rr9 {)t:.U>r::~tl~-~~i!JL---r::..-a:P¥t:l:l 
To 
;:(])JL--7-:JI;J:. -~.t-J\·;;t.·;~t-1&~71-=v.A~ 
ra, fJ' i;(])1 \•;.t77a:7::..-~·;~-:1"t ~ ;:l::r::~LfJ' 
-=>Mi!l-T:I:·;.t?-lf .L. ., \·;.t77a:-fn.;(])-:1- JL
r::•J,-::..--t g;:cr::~L "'t:Ri!tJ<if.»~. 

77-1 Jt.-•'Y.A'T.L.I;J:. ~l.''t'. QX~f!iLim.~a:i.@i 
t;IJfJ71'.A ?~!!"'-.{). 

;:tt-;;= -=>(]);t;{L--"Y3::..-f.l<a 7 Lt:.Ut. ~tt 
~-~~i!;t;{L--.Y3:J~IlX~m~nc•~;; 
n{). 
W:ti-T-~~i!JL--7-:JfJ<, \•;.t77a:7::..-~·;.t-:1 
"tgc~. -~.t-,\·;;t.·;~t-·7?'-:1?~;J;. -fntJ<;: 
(])J\·;177a:7?1!.A 9 g;:ca:~(ilj.~t.J:;;rct::::r: 
?-l::il~9~. 

;:tt,i;(]):::r:?-I;J:, -~.t-1\· ;;t.·;~t-· 7''-:1~1iHi 
~*~i!~~Ai't'l.'g CPU (])f,lij~l::¥lH!r~h 
g. 

~=f'tLI. '~1i1li01J't'I;J:, -~.t-1 \ · :::t-·;~1- • 7'f-:1 ~ 
I;J:, ~ I (]):::C?-I::ii~Lf.::f;tJ\•;.t77a:7?i! 
.A-t g;:ca:f.$1t:t {). 

[0042] 

~*-Ll. '~1i1li0ll't'I;J:, 'Y.A'T .L..I::if.llt~~"'t(]) 
CPUs 0)-!f-J\·;f'.•;~t- ID I;J:, 77-.L.?:r.7i! 
f!fl~n{). 

;:(])f!fli;J:. 77-.L.?:I:71::<1Sit~ "1!·;~1-. -If 
_,,. ;;t.·;~t-·,<?JL-~" JL-JL-if-·;~?.Amit(]) 
Jf~'t'if.»g. 

;:(])JL-JL-;f-·;~?.At~-?ii::J;f;r;"'(. 77-.L..?:I: 
71;J:. 8 t::'•;.tl-• -l.t-1 \• ;f'.•,:~I-·1\:JI-= JL-a:·J~-;... 
Tg. 

;:0)/\:Jt.:'JL-I;J:. 77-.L.?:I:71::;tf<}g*.AI-· 
"'J'Ci!•;~-lfa:~);IJT gf.::d.>l:: SCSI t'Y .:J. -JL- • 
t.:'?-11\(:.J;:.?"'t.ffll. \i;h{). 

;:0)-~j--,\·;f'.•;~t-- IDs (])fflll;t, ~*"'J'C-1:!•,:~ 
-lf(~*~i!~~t;-:1c1!·;~-lf)c12ti~Mt(T1' 
.A?a:~t;~ift)c(])ra,'t'il~-T-~~-a:il't 
¥.f"t g. 
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is possible also to cancel operation . 

As for this cancellation, or while marked data transfer request 
exists, it is possiblewith end of data transfer to do. 

When data transfer operation is cancelled directly with this 
method , file "'system calls data transfer routine in order to 
execute cancellation directly. 

this routine is a responsibility confronting and related 
checksum *buffer vis-a-vis return making those pool in ane 
map doing buffer from server "'!letwork virtual address space . 

Next, file *system , notice of cancellation is sent to 
appropriate disk treatment. 

After operation of these two ends, you can think data transfer 
operation cancellation directly. 

Directly when data transfer routine ane map does buffer , 
server *network *adapter tries thefact that that access does 
this buffer , if is, you encounter to the error . 

These error are reported to both of CPU which includes the 
server *network *adapter and request treatment. 

With desirable Working Example, as for server *network 
*adapter , after encountering to the first error , fact that buffer 
is done access is stopped. 

(0042] 

With desirable Working Example, server *network ID of all 
CPUs in system isregistered with firmware . 

As for this register, it is a shape of"set *server *network 
*parameter *mail box command in firmware . 

According to this mail box command , firmware return does 8 
bit *server *network *handle. 

this handle in order to identify host *processor for firmware is 
used with SCSI module *driver . 

Register of this server *network IDs required processor 
(processor which includes request treatment) with allows data 
transfer directly between storage device (device which 
includes disk ). 
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..t~2:t:~BJ'ILt.:::iJIJI;t, ~;j(~J!I!&tJ-T-<A.?~ 
J!tJ<9tfJ:~ CPUs l:ft2ff[~tt,~~'8-t.:rt~:ftli: 
L..t.:::. 

.:n;;= "?O.>~J!I!tJ<fo!ilt.::. cPu 1:~fft~n~t,p; 
li. mHt-T-11fiii!lt. *t.:mL,~.:e:tJ<"t:~ 
~ . 
.: O)~J"t:ia:tt-T-11fiii!tJ< mL ';n~e:~r:. 
~*~l.!l!c-T-<A?~l.!l!c0lra,Oll\·:;770l cP 
u ::Jt"-lt. *t.:IEiin~tt~. 

.fit?"(, if;t.::. ia:tl-T-11fiii!l;:l:, ~*~1.!1!& 
tJ-'f-<A.?~J!I!O)jilij1JI.JffiiJL:. CPU I:~Jrt~tl,~ 
c~l:t~if;LL '• 

[0043] 

..t~2(7)1Jq"t:l;t, -T-<A.?It. G21B-T1\1'Acl... "( 
IJJL'i;nt.::tJ<, ia:tl-T-11fiii!I::~L.. "Cit;i;~ 
~i2m-'fi\-(A~.If!L'~;:c!J<"t:~~. 

~Jjtl;!, ia:tl-T-11fii~lcl:. ~~·~fJ-T-11·::J 
t"-~@lin"t ~t.:::tt>l:..::r-:1 110 1::mL '~.:ctJ< 
1:~~. 

-fO) 110 1J<7I.·:;?-+t k~tll~-a-if;tJL 'tJi;l;!, 
ia:ti-T-11fiii!lcl:, T-f A ?Ol~€; J;:LJtN'i.!l! "t: 
it;~ • 

.:r-:t~l.!l!~aa.:r-11~i!t~~~~tJ:;; 
I;!, I \-:JIJ7•:;:f}k tJfl:JtMfiiDl:l;t • ,:O)f;jfl~~J 
m~ ~.:e:tJ<"t:~~. 

~jt~,T-<A?~l.!I!Ol~'8- • .:r-:f~l.!l!~tJ 
I \·:;?7·:;:fttl:1t~lUII;t, 3 "?O.>Jl,fJ:~ CPUs I: 
~"(~~~n.a~.:r-11~•~-="?0)~~ 
~fJ:,\o;~77·::Jt"-~@liliL?~. 

~if;L..L '~Mfi0ll"t'lcl:, ~~::~"t'J7f-.?:r.7 ·::J 
-t:O.>f.Utl;t, ia:tl-T-11~i!71':17 1JI::ilrt 
~1':....11-7:r.1'A. Jt..-:r:....~flt*fi"t ~. 

m- I O)~*tlcl:. iUi-T-11~i!-t!•:J~3/ml~ 
JL---T/(.:(/)J~7'/770)J{'"f~~lft!)l::~~ 
~tO)"t:N)~ • 

.:OlJL--::r:....lt. -t-ntJ<ia:ti-T-11~•~*~ 
~~~ ~.:ctJ<-c:~~-T-< A ?~lltJ,;O)mjf-~ 
-t-ntJ<~rtJll;!~c~l::771' Jt..· ~A..::r .L..r::J:.? 
TlliJ!W~n~. 

T-<A.?~l.!l!lcl:, ;:O)f~jf-~fl""t~ SETMODE 
141/1 \Jt..?. -T-11fiii!~;!(t::£t*"t ~. 

-T-<A.?~l.ltJ,i;O.>It~l;t, if;t.::, -+t-1\·;t..·:; 
f-. IDs. J\7•:;111'-tf§2. ~O.>J:.?fJ:, ia:fi-T-11 
~i!JL--:r:....I::J:.?TJJJL ';n~mm~-a-c. 

.:Olfflmrt. 771' JL-·~A'T.L..I:J:.?-cia:ti-T 
' .. QA.&.f. •• -,. ,_ J:J-....a... 1- "'II' 

1997-7-15 

When request treatment and disk treatment are arranged in 
different CPUs only, it considered example which is 
explained at descriptionabove . 

If treatment of these two is arranged is in same CPU, stillyou 
can use data transfer , directly. 

When using data transfer directly with this example, CPU 
copy of the buffer during request treatment and disk treatment 
is still evaded . 

Therefore, in addition, directly data transfer , when both of 
requesttreatment and disk treatment is arranged in same CPU 
even, !sdesirable. 

[0043) 

With above-mentioned example, as for disk , it was used as 
the storage device all storage device can be used, but directly 
vis-a-vis data transfer . 

for example directly you can use data transfer , for tape 1/0 in 
order toevade unnecessary data "'copy . 

1/0 does not include checksum calculation, if is, directly the 
data transfer is simple in comparison with when it is a disk . 

If tape treatment is also data transfer supports directly, backup 
andrestoration infrastructure can utilize this feature. 

In case of for example disk· treatment, tape treatment and 
backup I restorationtreatment all are dispersed by 3 different 
CPUs, data transfer can-evade the unnecessary buffer *copy 
of two directly. 

With desirable Working Example, as for excerpt of software 
*cord which is shownnext, interface *routine directly in data 
trimsfer library is supplied. 

first excerpt is something directly for data transfer session 
start routine (You refer to directly below of this paragraph). 

this routine when that receives display from disk treatment 
wherethat directly can support data transfer request , is called 
with file •system . 

As for disk treatment, you respond to SETMODE14IIbulk 
*data transfer request which possesses the this display . 

As for response from disk treatment, in addition, server 
•network IDs, [pakettaiza ) type, the data which or other , 
directly is used with data transfer routine is included . 

this data with file *system pass makes directly data transfer . . 
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-$1liia1:!·;ry3:..t!lfl~ JL--'T:..tl::' <.A~n.Q. session start routine . 

[0044] 

[fi I] 

r 

. , 

Returns 0 upon success 
an error code upon failure 

[0044] 

[fable I] 

iop_cookie is an input pointer to the area that the lOP returned to the 
File System to pass on to the Direct 10 routines. 
The File System should not care 
abOut the internal format of this area. The formal of this area would be 
an agreement between the lOPs and the Direct 10 r()(Jtines. This area 
will contain the-Tnet IDs of the controller. the type or the packetizer 
in the controller, etc. 

directio_cookie is a pointer to an area where directio can store some 
of its context for the directio session. Aside from allocating storage for 
this area, the Rle System should not care about the format of this area. 

The size or the cookie areas is TBD . 

int OirectiO _Session_Start(void •;op_cookie, void •directio_cookie); 
( 

look at iop cookie and see how many tnet ids are in it 
call tser_dev_install to install-these tnet ids. Ask tser_dev_install not to 

worry about allocating interrupt and barrier AVTs. · 
call tser_dev_set_packetizer to set the packetizar to the type specified 

in the iop_cookie. 
call tser_dev_set_tnetid to set the tnet id in the installed device handle. 
store the returned device handles in the directio cookie area. 
anocate a Tib from FLEXPOOL and store the TIB address in the 

directio_cookie area. 

iifif-$1fiiia1:!·:~~3/~ 7 J!,-7'/l;;l:, FIL 
E CLOSE !flfrP1~iH::I;I: SETMODE 141 tJ<-;J:;:. 
~t. \f-1rfiiia~=Ftmr:-t .Qt:::&~>r::~rr~n.Q 
c~l:?71' JL-·'Y.A"f ki:J:-::>"C111:Jil:f:l2:n-&>o 

Directly data transfer session end routine , when or being 
executed in order to make data transfer where SETMODE 141 
is large impossible at FlLE_CLOSE time, is calledwith file 
*system. 

[0045] 

[fi 2] 

[0045] 

[Table 2] 
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.. Returns 0 upon success 
an error code upon failure. 

•• directio_cookie is a pointer to the area that was initialized during the 
directio session start can. - -'I 

int DirectiO_Session_End(void 'directio_cookie) 
{ 

I I _ call tser_dev_remove to uninstall the Tnet IDs. 
deallocate the TIB buffer by returning it to the FLEX POOL. 

ilitlUHiiltJ M~JL--.:;:-;.;r;t. mi:tl-T-1Zfiii!~ 
lli!tJ!I*~~~trrcJ"' .f>iiiJI:.77-1' JL- • ~A."T ki:.J:: 
?"'Cp!j!:±:~~.f>. 

[0046] 

[~ 3] 

Directly reading start routine before directly starting data 
transfer reading request, is called with file •system . 

[0046] 

[fable 3] 
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.. 

. , 

Aetums o upon success 
an error code upon failure. 

directio_cookie is a pointer to the direct io session information that was 
initialized during directio session stan. 

buffer is a pointer to the buffer into which data should be read. 
buffer_size is the size of the above buffer . 
tnet_vaddrs is a pointer to an array of two 32 bit integers. Two tnet 

virtuaJ addresses will be deposited there by Oirect_Read_Stan. 
These twa tnet vaddrs then need to be copied to the Request Control 
and sent on to the lOP. 

xsum_buffer is a pointer to a 32 bit integer location. Oirect_Read_Stan 
deposits the address of the xsum buffer it allocated in this location. 
This address needs to be passed to Oirect_Read_End or 
Oirect_Read_Abon . 

int Oirect_Read_Start(void "directio_cookie, void "buffer. int buffer_size. 
void ,net_ vaddrs. void ·xsum_buffer) 

·xsum_buffer = allocate the checkSum buffer from the Flex Pool. 
map the user buffer and the checksum buffer tor write access by the 

device handle stored in the directlo_cookie. 
deposit the two tnet virtual addresses returned by the map routine into the 

area pointed at by tnet_vaddrs. 

iiflMeJ&LJ~7 Jl--'f~l;t, -f';h.iJ<T-fA?~ 
JliJ'b Jlfl-T-1Jfii~~J& LJ~Jitf ::~"j" .QJ;f;~ 
:f~lt.I&.Qc~l::771' Jl- · 'Y AT ki::J::-::>"CIIiJ! 
tij~;h,.Qo 

T-f'A?~J!J;f;~iJ<fill.1.J:f;T-"t~Gf;f. iit~~ 
JlkLJ~ 7 Jl--'f~(;t, 'f.:t.•:l?.f.t k~Mi~~i; 
:frr?o 

:t"CO)tflJ€;1::, iifl~JU!LJ~ 7 Jj,-'f~f;J::, 1\ 
':177:f7~"':?·;~;/L.iJ'?'f.:t.•;i?.f.t .L. ., b77 
O)~JL) ~ "C:fM~"t .Qo 

[0047] 

[fi 4] 

Directly reading end routine when receiving response that 
from disk treatment directly for data transfer reading request 
is called with the file •system. ' 

disk treatment response shows success, if is, reading end 
routine inspects directly checksum adequacy . 

In case of all , reading end routine buffer only ane map 
cancels allotment of checksum •buffer directly. 

[0047] 

[Table 4) 
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Returns 0 upon success . .. an arrot code upon failure. One such failure could be checksum mismatch . 

unmap the two tnet virtual addresses listed in the tnet_vaddrs array. 

if (iop_returned_status == success) 
( 

} 

use the na rrom the directio cookie area. 
caD tser_transler to calculate checksum. 
compare device returned checksum to calculated checksum. 
set return value. 

return xsum_buffar to FLEXPOOL. 
return retum_value 

Wi:tltf~Q~j.fm~J~--T:..d;t:. iiitl"f-~~ia 
:el6Qif~*~iti'l!IV.rt~litrl::77-1' J~ ·~A..:;- 1... 
I ::J::? '(p;ji tf:l ~ :.ft ~. 

Direct entry start routine before directly starting data transfer 
entryrequest, is called with file *system . 

[0048] 

Ul5l 
[0048] 

[Table 5) 

Page 36 Paterra® lnstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 

CQ-1002 / Page 788 of 959



JP1997185594A 

r 
1997-7-15 

. , 

Returns 0 upon success. 
otherwise an error code is returned. 

dicectio_cookie is a pointer to the area of memory that belongs to Direct 10 
that is allocated by the File System. 

buffer is a pointer to the user buffer that is being written to the media. 
buffer_size is the size of the above buffer. . 
tnet_vaddrs is a pointer to an array of four 32 bit integers. The array needs to 

be allocated by the file system. Direct 10 routines will deposit four Tnet 
virtual addresses into this array· two for the xsum buffer and two for the user 
buffer. The FS needs to copy these four into the request control it sends to 
the lOP. 

xsum_butter is a pointer to a 32 bit location where Direct_ Write_Start will 
deposit the address of the anocated xsum buffer. This address needs 
to be passed to Oirect_Write_End or Oirect_Wrtte_Abort . 

int Oirect_Write_Start(void "directio_cookie. void •buffer, int buffer_size, 
void "tnet_ vaddrs. void •xsum_bufler) 

•xsum buffer = allocate a xsum buffer from the FLEXPOOL. 
call th; Tnet millicode map routines Co map the xsum and user buffers for 

access by the disk and its mirror. 
deposit the Tnet virtual addresses returned above into tnet_vaddrs array. 
use the TIB whose address we stored in the directio_cookie. 
can·tser_transter to calculate checksum of buffer. 

ilfltf!:il:.l:#-~ 7 JL--.:r:..-rc~::. ilUl-T-~liii! 
lt:iVj-J!;Jt"O)Jt~tJ<-T-r.A?5llll.!l!tJ'i;~lt 
!Dli;*t.Qc!::~r::?y-1' JL- ·~.A .::r .L..r::J::?"CI!i¥1:ij 
~;h.{)o 

Direct entry end routine , when directly response to data 
transfer entryrequest is received from disk treatment is called 
with file *system . ' 

[0049] 

[~6] 
[0049) 

[fable 6) 
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Rstums 0 upon success. 
an error c:ode is returned otherwise. 

directio_cookie is a pointer to the area of File System memory where directio 
session information is stored. 

tnet_vaddrs is a pointer to an array of four 32 bit ints. This is 1he same as the 
array which was passed into direct_ write_ start . 

int Oirect_Write_End(void "directio_cookie, void •tnet_vaddrs. void ·xsum_buffer) 
I 

call tnet millicode to unmap the four tner vinual addresses listed in 
tne1_ vaddrs. 

deallocate xsum_buffer. 

ilUli)!C.I&~J7if--t-· Jv-7JI;t, -f-;h.t.J<-T-1'.7. 
?~lU.!I!I::ia?t::.it!tl¥-1r*ii~~.I&~J~*~-f
;h.tJ<.~&~nf11L.t::.~l::?7-1' Jv·'Y.7.-T .L..I::J:?-c 
IJ!J!ili~;h.~. 

Directly reading [ abooto ] • routine after directly that cancels 
data transfer which that sends to disk treatment reading 
request is called with the file •system . 

'T-1'.7.?·~~-.~&mL.~-G~tl..of-L.-c~* 
~?•J-JI::9~t::.d>l::it!tl¥-1r*iiiaJt---.:r 
JfJ<Plj!/:lj~;h.~. 

disk treatment informs about cancellation, and data transfer 
routine is called inorder to designate request as clean directly. 

[0050] 

[:i7] 

.. . , 

Returns 0 upon success. 

[0050) 

[Table 7) 

an error code is returned otherwise. 
directio_cookie is a pointer to the area of the File System memory where directio 

session informallon is stored. 
tnet_vaddrs is a pointer to an array of two 32 bit ints. This is the same as the 

array which was passed into direct_read_start. 
xsum_buffer is the 32 bit address of the checksum buffer that Oirect_Read_Star1 

allocated . 

· int OirecLRead_Abort(void •directio_cookie, void "tnet_ v3.ddrs. void ·xsum_buffer) 
( 

call tnat millicode to unmap the two tnet virtual addresses listed in 
tnet_vaddrs. 

deallocate xsum_bulfer. 
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ll!ttiH~t?j.7if-'-t-·J~·--rJrcl:, -t-nt.»<'f.o:. 
'J ~Jll! I:.~? t::.lli tl 'T -$1 f.ii~ i!ti63j. J. ·:rl!
.Y~-ftJ.fJ<J&LnfliLt::.tfl:.771' JL- ·:.,.. 7-T ..£..1:. 
J::?"'(p;jltf:l~tl.~o 

T1'A 'J~Jlllcl:. J&jf!4LI:.?I, \"'(~i;~tL. -t-L 
-c~*~'J')-JI:::9 ~ t::.tt:>l:.il!tl'T-$1lii~ 
JL--.:r :..- t»<P¥tl:l ~n~ 0 

[0051] 

[~ 8] ,. 
Returns 0 upon success. 

1997-7-15 

Direct entry [ abooto ] • routine after directly that cancels data 
transfer which that sends to disk treatment entry seeing 
message is called with file *system . 

disk treatment informs concerning cancellation, and data 
transfer routine iscalled in order to designate request as clean 
directly. 

[0051] 

[Table 8] 

an error code is returned otherwise. 

directio_cookie is a pointer to the area of File System memory where directio 
session information is stored. 

tnet_vaddrs is a pointer to an array of four 32 bit ints. This is the same as the 
array which was passed into direct_write_start. 

xsum_buffer is the 32 bit address of the checksum buffer allocated by 
Direct_ Write_Stan . . , 

int Oirect_Write_Aoon(void "directio_cookie, void •tnet_vaddrs. void ·xsum_buffer) 

( 
call tnet millicode to unmap the four tnet virtual addresses listed in 

tnet_ vaddrs. 
deallocate xsum_buHer . 

.l:icLt::.J::?I:., 'T:r.•'J'J-+t ..£..1;;1:, :g. CPU ~0):1 
C'.'J'Jfii~.r.:,.,,YJ~H!L '"'Cit-~tl.~o 

-t-*t.tP;tl:., 'T:r.·'J'J"t.L..Icl:. CPU O)'ft ;V.;::L 
'"(! • ~~fa]Wj'"(!jf-'9 ~;:~fJ{'"(!~~o 

~"'CO) CPU 0)')7f-.?:r.7 • -+J-::1-:...-A.T ..£..1;;1:, 'T 
:x:·.:~'J"t ..t...tHJ~~ft'9 ~;:~r:.Sr-tL "'CltiitJ< 
if.l~o 

fti'~m!i01J-c:lcl:. 'T:x: •'J'J-+t .L.. iHllcl:. 771' 
Jl..- ·:,AT..£..· ::J-t:-c:~ft-'9 ~;:~tJ<-c:~ ~. 

;:0)0\J"t:lcl:, -+t-1 \ • ::t··'Jt- • ::J-t: tJ<~~FalM1J 
?-7:x:1A.t:::lt~m~t'~O>-c:. wgi63j.":..-t: 
?l;j:, 7-:r.·.:~'J-+t ..t...ttlJ-0)~ 7 WtJi63j.~~!l'9 
~f::.clf>l:.fflL\i;*t,~o 

~tJO)~m!i01J"t:lcl:. -+J'-1'\ • ::t-•'Jf-. • ::J-t-=1;;1:, FalM 
1:..-?-7:r.1A.~mf:*'9 ~0 

;:O)tM/OC"t:lcl:. 'T:r.·')'J-+J' 1..1;;1:, W!Jibt?j./\/t-=7 

As inscribed, checksum is calculated making use of block 
transfer engine insideeach CPU . 

Consequently, with intervention none of CPU, it cancalculate 
checksum , with asynchronous . 

software ,..sub -system of all CPU is a responsibility vis-a-vis 
executing checksum calculation. 

With alternate embodiment, it can execute checksum 
calculation, with file *system *cord . 

Because with this example, server o~<network *cord supplies 
just asynchronous interface, itinterrupts and handler is used 
in order to treat endinterruption of checksum calculation. 

With another Working Example, as for server •network 
•cord, synchronization interface is supplied. 

With this configuration, it interrupts checksum and, it can 
~- ·' . 
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t.;L. 'T!77-f Jt-·.Y.::r."T.L..· v-<-vr::.t;>t. '"C~tr"t 
.Q;:ct.J<i!~ .Qo 

[0052] 

*~~m~-c~~~~~oo~~u~~.Qc~ 
~1::, fi40)ftfi:&t1~J!t.J<. ~~lf~RJ:KO)iii! 
rmmw~f.J'i;iirut"t .Q;:C:U<*~aJlma 4 0) 

tm~r::~L. -c~~~ ?.Qet. ,?.::::.ct.J<Ei~~r::aJl 
i;f.J\(::~~ i!cf.>•:r5o 

[0053] 

[~BJlmAA!ll 

*~aJlm-T-11~i!!.Y.::r..:r.kr;t. -T-11~~1Z. 
"t.Q-T-11~JI.Y.::r."T.L..""C:if.>?"C, ~:;:K CPU~ 
~Ali! I. '~~§!l!miP:!R:5rlU!IU~ilt(CPUs);CPUs 
m-~~Em~~~m?~~.::r.~~~"t~~ 
~<ct--:>O)actfUUi:;~§!l!O) cPus aam~ 
iic!:::~~.!Ul$;'t"t .Q::t-·:~1-"J-?;~;R CPU I::J:: 
.Qg2f!~fi':O)m!ft7~-l!.::r.~#tf:al..., ~:;:K CPU 
mt~·:~771::.~"t ~{&l!;t"f:IJ • 7f.!'vA.~1:./itL. 
t.J'~aam~t~t7?1!.A~*c1tr::fmJ!!;("£: 1J ·7 
f.!'v.::r.~. a2fi~~~m7?1!A.~$ll~L. "CL'.Q 
CPUs m-?1::{~!:*89-Q~:;:K CPU l::i::)lt.Q.:f 
m. "J-?~J:Kr::.r.t*L. -ci:i~JfJ'?.::t-·.;~1-'7-~ 
~ilL."( CPUs m-~c!:::ilfl-f::..-11-7:r:-{;:l.l.. 
"CL '.QEfi~~l::{&l!;t"£: 1J • 7f.!'v.::r.~~AJ-c: 
l. '.Q'J-?~;R~i!.Q CPUs 0)-?l::i:ilt-Q.:f 
m, ~~AJ-c:t.,.Q7?-I!.::r.-¥$5t;~filli;t, .::r-11 
1;!:, ~:;:K CPU c!:::aC!ti~fl':c!:::O)ra,i!ilfUiiiZ.~ 
~~m-e:, CPUs cacfl-T-<.::r.?c!:::O)ra,m-T-11 
m•iii!l:jJ r::J3'Htl."t 9-T-11 • :::n: -~1J,1;Z:"t ~ 
.::::.c!:::fJ<-c:~ .Q 0 

[jgjMJmmt!t!t.;~B.Jll 

[jgj1] 

aam~TR7-~.:r~~~m-~~~"tjgj-c:if.> 
oQo 

[jgj2] 

-T...-.::r.?~JZ.m-~J~~"tl8li!cf.>-Qo 
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execute with the handler none in file *system *layer . 

[0052] 

When you can do all and complete disclosure of this 
invention, withoutdeviating from category of Claims in 
person skilled in the art it becomes clearsimultaneously, to be 
possible be able to do various substitution andmodification, 
vis-a-vis various embodiment of this invention . 

[0053) 

[Effects of the Invention ] 

As for data processing system of this invention, with data 
processing system which transfers the data , central 
processing unit of plural which includes required CPU 
(CPUs ); storage device to supply access directly with CPUs 
of storage device ;plural of at least one where one of CPUs 
controls access to storage device and network ; required CPU 
which interconnect does storage device , thehypothetical 
memory *address for buffer of required CPU only 
formationwith storage device access request hypothetical 
memory *address , We to have responded to means. work 
request in required CPU whichis supplied to one ofCPUs 
which controls access to the storage device to have access 
means ; which includes means. in one of the CPUs which 
sends work request which includes hypothetical memory 
*address in storage device which interface has been made one 
of the CPUs directly and through network, as for data, 
Because it is transferred directly required CPU and between 
the storage device , CPUs and data *copy which resembles 
while transferring the data between storage disc can be 
removed. 

[Brief Explanation of the Drawing (s )] 

[Figure I ] 

It is a figure which shows one example of storage device 
architecture . 

[Figure 2] 

It is a figure which shows one example of disk transfer. 

[Figure 3] 

When controller " (pusshingu ] " having done, it is a figure 
which shows thetransfer of data which occurs. 

[Figure 4] 

It is a figure which directly shows one example of data 
transfer for disk reading. 

(Figure 5] 

It is a figure which directly shows one example of data 
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105 
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120 

SCSI 7-:r.-'(/ 

162 

1\·;~?7 

170 

7-$1 

172 

+r-1 ,. *·;~t--i!im7t:t...-A. 
174 

')-7.·/-t: 

176 

~)'t/-t: 

transfer for disk entry. 

[Figure 6] 
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Which way, it is a figure which shows whether server 
*network ID of two it is used vis-a-vis path of two to disk and 
its mirror *disk . 

[Figure 7] 

It is a one example of system •software hierarchy conversion 
which directly accompanies the data transfer. 

[Figure 8] 

It is a figure which shows process flow which possesses 
readingrequired path which directly accompanies data 
transfer. 

[Figure 9] 

It is a figure which shows process flow for reading response 
path which directly accompanies data transfer. 

[Figure 10] 

It is a figure which shows process flow for entry required path 
which directly accompanies data transfer . 

[Figure II ] 

It is a figure which shows process flow for entry response 
path which directly accompanies data transfer . 

[Explanation of Symbols in Drawings ] 

10 

server *network cloud 

105 

disk 

120 

SCSI chain 

162 

buffer 

170 

data 

172 

server •network virtual address 

174 

source *node 

176 

addresee node 
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CPU3 CPU3 

30 30 

-+.t-1'\· ;t-·::~1-. 7$1.:1$1 server *network *adapter 
34 34 

I/0 I ~T';J$1-{-+j 110 [pakettaiza ] 
40 40 

SCSI 7•:;:1 SCSI tip 

Drawings 

[18l7] [Figure 7] 
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I ... I 
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/ v bl 07-f'"17!J ... ~ 

I --, 
:J.o:~ir-:,i•:,.,~7A•::J-t: "'"' 

[18l1] [Figure I ] 
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CPO 1 

[Figure 2] 
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CPO''? 

[(gj4] 
[Figure 4] 
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CPU!. 

1;.3 

[Figure 5] 
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C::POO C::PO! 
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[Figure 6] 
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[IBIS] [Figure 8] 
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t-~M-t.oilf.mi,Jt-? · r-~~~~~~-ro. c.0iil 
mr-':l~~~t. ~*~~~~iE:t;,tt~~.~~cPucr.( 

~ ?~l!~iE:t";.tt"Cir>oC PU c0MIDf'- ~IDti~~ 
lliti*T' o c IUIBi¥'c f' .f ~'~11M-" 7t#llltHlf;'f"9 ¢. ~ 
h~.:t~. r- 9£t. ~*~m01\ 7 7 7 cllctf.~:ftc 
rora,-cllf.m~~h¢. t'6*c L.~. ( 1) f'-9"/J~f' 

.( ~ '~fi0J~ ·:J 7 7 ~~i~~ ht.ti,IID'"C.:f'· •:J ·~ '1-, 

*~$iii. ~- :1~ n. < 2 > :r .( ~ ?~mtJ~-f01' 7 

7 70$'c r- ~ ~~~tmt;,t.c < e: 'hJ::~~0-c:I ~r<F 
~~ -~-f·:~~~nM~~-:t~n. (3·) l\777tli~ 

~@~~h¢0-c. A~/ili~<I/0)5r~y-

(5) ti¥!m:iJ! 9 - I 8 5 5 9 4 
8 

7 r v~~it!JE"totc.~IC-$1HCffllr>6ho C c'IJS£.~ 

-c~o.:t7~.,~c0~n~1!1itr.~ry-r. =-:J~~0 

-tt-ri · ;?. 7 Hli't!7 r v ~ 1 7 2 ~--:J0'~ ., 7 7 ~ 
Mt..-rlllttt.oc e:n>1:~.0. -tt-~~. * 7 Hl:il!!7 r v 
~~- ~~0~~KMt..-r•·~~ct..~-~Ah6h 
td~H>tt~~lfililfJitcJ:: IJ mi!ltctmm~nn>o, ~~ ., 7 7 
1 6 21;1:, ~)j(~JI~CIIii't o. fi;~Kfl!li!l!{t~tt;,htc.r\ 
5.;l ~(;t, ··ry-?~3f("' (v.ork request)~~t..-rC 

PU3 26t.Pt";.-tf-ri·.:i·7~ ·7~7"9301C~6 

10 ho. c0tR~Il"'C'. -tt-ri · ;7 .. , ~ · 7~7-~3 Ol;t. 
I /Or ,q ~ ({91J;tlt. $ F r .f ~? 1 0 5) tJ)t;,~ 
*~J~O).;l.:C•Jtcilf.nir-91 1 o~~'t.oc.e:n~-c 
~¢. lllltV.ctttmt-c. CPm;t. 1/0'f',q~ (r.f 
~?) IC "t!H~tr'" Cc'IJS'"C~o. Chl;t, -t}"-1~ • ;t, 

,~-7~:1~~CPU.;l~~~6f'-9~"':1~~ 

!f"" (pullinq) t..~lr~oll'Htho. c.0tlmt-cl;t. c P 
U3 2 61;1:. I/O~ra,ICOlli!l!{-fttt;,htc.r\5~-~ 

cftle. f'-~~'@il\,1?1.)oCPU,~777 16 21CM 
"to-if-1~ · * ·:~ H&m7 rv~ I 1 2~-if-'' · '* 7 

20 ~ • 7~7"'.1. 3 OtC~o. f!lU. C.h60ri5.;l-9 
~;1:. "''1-7~3t("' IC'@;:iho, C.0t1itfl1?. -tj"-1~ · 

* ·:~ ~ · 7 ~7 ~ 3 0 l;t, CPU .;l ~ •J ;1)1 6 r .( ~ 7 · 
rri-f ~ 1 o 5Kf'-9~~"t.oc.e:ns1?~o. ~? 
-r. :r- ':11;1:. ~tor.(~ ?~m~1!f't .oc P u e:. ooi!l! 
r.( ~?~m~iEt;,ttnloCPU~ilt..~r-~~~i 
~t..t.r~\-r-~ ~? c0rdl-c~m~ n-o. 

tt. M~h. '/Jl-:J <4> .;l7~-:/·y~rt-tJ~~* 
~me: r .( ~ '~mt:0ra,-cf'- 9~~6t.c~•O)-cry- Jo 

( 0 0 1 7] -tf-1~ · * 7 ~~~iit.."C~6htc.ri7' ., 
~ (-1}"-1~ · ;7. ·:~ ~ · r\7' 7 ~ cll'Htho) li. -tt-1~ 

· -1·., ~ · ri7'·:~ HCM"t~~-~ · ..1- r l 7 4&U 
1U;t/- r 11 6~i~»O'to""7 ~~'@itr. c0~11 ,,;t, .;l7~-::;. Y~rt-'/Jlt;, ·:amtJs~~~n 

o·. c.0~7~-::;-y~rt-~. :to~7-ttrmms 
'Cffl~lt;,h¢. 

[ 0 0 1 6 ] ~ 3 l;t. :I ~ ~ IJ - 5 '/)~ .. :1 7 y ~ !f" (p 

ushinq) t,."C1,1¢ c ~~~§:"9 ¢ 7"- ~0~~~mt.. -r 
t,1¢. fYll;it~;t. r-9tJSf'.f:A' 10 5'/Jlt";.CPU~.:C 

'J"'-~m~hoc~tc. -tt-'' · .:1'·7 ~ · 7~7'~3 o 
~- CPU.;l.:C~~f'-~170~":17Y~!f""9 

.o. c.hli. lite.. ·~miJ" :t-"'v-Ya~c'bllil'~;t 

no. crommt-c~i. ~*~m&ur-9~11M0ii!U15' 
1;1:, CPU3 261Ci!~~h~lr>o. C.0CPU3 
2 6 1;1:. -tf-ri · ;7. ·:~ ~ · 7 ~7· ~ 3 0 K. r- ~~~ 
Kll!li!IHtlt6htc.ri5.;l-9 (i)i.l:iUt. ~llillV- ria 
»Q> e::.~ttc. :r-~I70~:Ytm.o. ~~·;~7-,I62tc 

M"to-tf-1\· .t-7 H&.t!7rv~l72~~o. -tt
~~ • ;1. 7 H&.t!7 r v~ 1 7 2 ~;J:. 1\ ·;~ 7 7 1 6 2ro~ 
m7 rv~~mf~"totc.~lcJfll.>otRfll~'@itr. c.ro-tt 
-~~. *., H&m7 r v~ 1 1 2 tt. flllt:·~m7 r v 
~O)$tc~~t..-r~~ho. W.:i t..~~~fYll-clt. -tt
ri · * 7 H&.1!7 r v ~ 1 7 2 l;t. i\'Hfi~ c. OOi!l!~l! 

11 . ..1- riiUJIJ < 1 o > 0m1:~.o. W.li t..~r~~M!iW!I"C' 
£;1:, CPU s &U{t!!0m!illf'lq ~tC.~-JtJS /- r I d ~ 

1ii"9 .o • .S.-tJ"-1\. * 7 ~ . 1\7' 7 ~ ....... 7 ~1;1:. 1i 
tc.. ''7'7 ~0l1t!.~m't~5~-tf?yg~l1:!.7.f-Jt-r 
~1!1itr. ~~'T7 ~l1t!.ns•t;,notJ>:itd;tttil>:inoc 

~~. 1\'T., H;t. 1i!9e..J- rtJ)6f!f~1§:(ackno.vled 

qement) ~Z!i~ili"t. -1)1~'T 7 HcMt..-r. C0f!f 
~£t.~I;J:. ~miJ~~frt..n~.o ..1- r~e •J ~-~~n 
o«~f'- ~~'@;tr. tlil>l1,~'T 7 HcMt..-r. C0f!f 

40 ~£t'.!tl;t. IMh:t-"'v-Ya ~~M"9ollltJfJ:itd;J:9c 
llfc~im~ •J ~- ~'9 ¢. 

( 0 0 1 8 l -If-/~ . -1· 7 ~~lll{I'.J /ilil,h!\7' 7 ~ 1? 
111~~htc.-tt-1~ · ;t •. , ~ · 7 r v~lt. ~;t..1- nc 
.tott o~lll!7 r ~..-~ -cltt.t < . .-f0t\:t>IJ. f.FiiJ~x 7 
?~h-ft..-r. illfiiJ'f-.:r. ';I ?tJ~~~~t..tc.t.tt;.lt. ~~~7 

rv~tc~~~ho. 7rv~-r~o. c.ro-tf-ri· .:t· 
., ~ · 7 r v~l;r:. J:i21?•.1¥.(t..tc.-tt-'~ · .t. ., H&m 
7 r v~"C'~o. illfiiJ#IJftlt. fYll;tlt. ~-~ · ..1- r 
fAl)}IJ*§Ii~~. ~~MM:11t < lW "IS. ~m IJ /:f!l:il>hf-1: 

so iiJ) &Ur>~~ r(bounds)~O)m"C'~o. 7 r v~* 
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9 

~tt~&:O'itff.l! (A VT) ~H;t. if-r\ · ~· ':1 ~{&~ 

7 r t.-Atelmm <Hl.tc.~umu:~lfliJ~:~w::m~l~;>n¢. 
:J-A · /- r 1 o-a:btUl <~11t> -t¢tc.&>K. 7?-t! 
AIAc.AVT.:X:./ ~ 1)0):J-A I 07-( -Jv r~;t. fflp 
~;>n¢AVT.:x:./ ~ 1JKMJ;t;t"¢:J-A-a:t::i:i'ET¢. c 
O)'J-A I 07-( -Jv n:t. ~~ft(mismatch)1JS7?-t! 
A~e:i'ET¢AVT.:X:.7-~~h~~*c~~~9¢~ 

?te. J!>l<~~~l¢.X ?-t!-~ · '''T ':1 ~tc~::l:n¢:J 

-A 1 Dcl:U~~n¢. ~7>-tf?~a::..-~t~ara:t. ~ 

(6) 

~I:J ::ttc.l;tlf~hO)tc.&>0)7? -e AtJSillfilJ ~ n¢ c ctJs 10 

-r~¢7'J>c'5tJ>~tR::i'Et"¢tc.&>O)~~~u. ,,.,::..- r 
~text~~. AVT.:X:./ t-•JO)""f$1\')/ r · 7 -t-

Jv r&:U:J:llB''"::..- r · 7 -~-Jv rl:t. 7 ?-t!A1Jiiilflil 
~ n 67'J>c '51J>-a:tR::~Et" 6 tc.&>tc :t7 -e ·;. HiDCJ:b¥~~ 
h¢. CO)~O)IilfliJ~:i:l;t, i<l'H;f~f.F/::Iilfl{ (WIJ;Ut. -t
O)W55-61.~13A-13C)tcD~KE~~h 

"(~l6. 

roo 1 9 1 r-1zO)~~i!!li.lt-t6tc.&>u:m~l?h6 

;;¥mJ:ifl- 9 - l 8 5 5 9 4 
10 

777~7?-t!X96Cc~!l!:·'!'cT6if-J\ · .:t·? ~ 
· 717'7'11KMT6if-'' · ~- ':1 ~ • /- F I OHli:!E 

"96. 
[0021] r;A?ilib,h:t~t.--~a/textt..~. 
'~'*M:II1£:iE?tt~~·6~~c P ut;t. -r -1 A?M"

O)!J!'*~~t'r-t 6iitrte -r-1zO)'f"' ':1 ?-tt .t. -a: ::1: 9iitJJ 
t" 6. ~;J<M:Jll!.tJS-t-0)'' ':1 7 7 text~ -c-tt-'' · ~· ·;. ~ 
f&.t!7 r t.-A~~t..tc.Ht ~::RM:lllH:t. f:O)-tf-r\ · 
.:t·? H&~7rt.-A~-r-~A?M:IItc''AT6. r-(A 
?M:JII;I:, 'J-A I O:!lt~tt~tJi:Jcl&~'J¢0)1.', ~ 
;J<M:Jiri ·:~ 7 71£:7? -t! At" 6tc.&>te CO)if-r\ · .:t- 7 

1- {&~7 Ft.- A ~ffl~> 6 C ctJS't'~t.r t.>. if-J\ · ;t. 7 
l-f&B7rt.-A~~H~?kW. r-(A?M:lll!.~. 

( l) i1!::1<1£:~~~~!t>6CPU (J!;J<M:II1£:~A,L't> 

6C P U) tcM"t6if-J\ · ;t. 7 ~ · /- F I 0"-0)M: 
II. &U: ( 2 ) !J!l;J<M:JIICf!!liJH;ftt? hfo\ 7 7 7 text 
t"61f-'' · * ·;. l-t&B7 Ft.-A. ~t::i:~E~n>6-tt
,, • .;t. ':1 1- • 7 ~7 9" "'1- ?!J!l;J<" ~i!i6. if-r\ 

1\- r? "'7mU~.x .:r IJ • 7? -e A < DMA > .:x:.::..-~::..- . * ':1 t- • 7 ~7· 911. -t-ntJsi!:Jb,h:t~ r..--~ 3 ::..-1.' 
l;t, ::ttc.. 7o??'-iii!i.:x:.::..-~::..-cb!lfltn6. l!T::tt.. zo 3>60)1.'. if_,,. ;t.., ~t&.t!7FvA~m~~~-r-17 
~~~fi§W!J't'l;l:, 70 ':J ?~~.:X:.:/~:/1;1:, iS~IliJWJ't';l-'1:: 

1) • J\ ":J 7 71:-c.''f .>:·:~?if A~lit-T 6 C ci.lS't'@', 
;()n'))t.r< cb--:>O)OMA.:X:.:/~:/;()S~C PUICilit!lll 
c;h6. l:IIciAc.~ '5K, 'fx ·:~?if Al;t, a~h6 
7-110)70 ':1 ?tel-tl/C7-90)-ll{tf~~ti:T 

6. Hct.dc.~'Jtc. CPU2 0. 2 2, 2 4::1:td;t2 
61;1:, -tt-r•· ~·7 ~~K:btc.IJ7-90)J\'T-:J ~-a:~ 
;!t" 6tc.&>tc7o7 ?$m.:x:.::..-~::..-tu' ':J 7 7 ~~t.l6 
CctJiL'~-6. J!tc. CPU2 0, 2 2. 2 4::1:tcJ;t2 

~J\:~•L' "7'JV (pulls) t" 6. C0)7- 90)•i~~ 
I) 1.', ( -IJltte 'fll]l,,7j.O)~O)) :iiffitJS, 7 -1 A ? M:JI1£: 
~A,1.'~>6CPUtC~{:;t..-c~~h6. J\:~11:', r-1 A 
?M:lll!.l;t, 7- 9!Ji~O)t@-7~-t"hiC:iiffiT 6tc.&>tc~ 

>I<M:mu:£t.~-t6. A vr~&lfif-'' · * ':J ~t&.t!7 
r t.- Alef!!lt" 6:il!f.r6tfffiH;t. ~f;f~~lf/::lill\!ite~t~~ h 
~(,>6. 

roo 2 21 1ff20)~0)r-17~;!~;t. 7• A?~IJ 
tcMt..~1.'~6.~4~. 7-IA?~niJtcMt"6RM 

61;1:, 'fx ·:~ ?ifA1£:iifJ1t..7'J>-:>}JijO)J\-:J7 ·de'fx "J 30 r-9~~0)-W!J~mt..~~~6. ·~ 1 1 L'li. 1\-:J 7 
?-tf AHii!ltfT 6tc.&>~c7o ':1 ?a.:x:.::..-~:.,.~u~ -:J 7 7 1 50 lextt" 6~-ri · ~· -:J ~f&.t!!7 F vAi.li~~ 
71£:~t.l6Cci.l11.'~6. ~VC. ~::l:t..1t1UWIJL' n6. ''?7Y 15 Ol;t, ~;J<M:lll!.l46Kf!!li!l!N~-.t? 

l:l:, SCSI'f ·:~7 4 0 Ki!i2lilc;ntc.DMA.:x:./~/l;l:, no. ~lll!i 1 21.'1;1:. j!*~~~ 1 4 6 1;1:. J!;J<-a:7-( A 

<r-~ A? .. ~~IJ • ::ttd;t "tlib,h" text~~> ~7 ? <o P 2 > M:m 1 3 3"~6. ~ 1 31.'1;1:. -r -1 A 
-9~teM~~ "7'7~/~" (pushinq) ::l:td;t "7 ?M:lll!.13 31;t. '1-?j!;J<-a:~-~~ · .:t--:J ~ · 711'7 
1J :,~" (pullinq) -a:~t:r-t6. 113 0"-'1-?i~!*~~6. ~m 1 4 L'l;t. ~-~~ · .:t-
[ o o 2 o l l:i:a~tc~ '5 u:. *~'YJO)RM7-17~~ ':1 ~ • 7 ~7'173 o li. $ F -r -1 A? 1 o 5 tJ>i>'' ':J., 

tJifj:bn6 c~te. 7-91i. ~*~~cPu cr.( A ., 1 5 O"-O)r-90)•~~~t:r-t6. ~lll!i 1 4&:. ~ 
?M:II1£:~A--c~tl6 cPu cO)rdl't'~~~ nt.ct.>. tt:b ;J<7-90)~-c;()s,~ 7 7 7 1 5o "*~>n6 ::1: 't'H:bn 
IJ te. if-''· * 7 ~f&.t!7 r vAi.liU~ ni.l~--:>m~~ 4o 6. -r- 9~i.lit@-7 t..tc.c ~~el:t. ~-~~ · ;t. ':1 ~ • 

;n6. CO)if-J~ · ~.? l-f&B7 r vAl;!:. RMr- 7~79 3 0 l:l:. ~~ 1 5 L'7 -1 A ?Mil 1 3 3 tc\WIJ 
~$i~-a:~1i'-t otc.&>tcif-'~ · ;j'. 7 ~ · 7 ~7·1zu:~ ibu. ~~ 1 6 -c1:t. -r-( A ?~m 1 3 31:. 7- 9$i 
..,-cJlR>?h6 • .f!JU:. CO)M:fl!Hc.tot->-c.::..--:>0)~0)7 ~7'JS~7Uc.C c~i~!;J<M:JI 1 4 61cffi;tt6. ~.ll:~ 1 
-9~tJSff:tf:-t6. ;rn li. if-'~·*., ~f&B7 r 71.'1;1:. '~'*~~~~iE?ttn~6~~cpm;t, ,,.,7 
t.-A~~/i.la-to c c&:u:mt-~6 c. c~~tr7, A ?flib, 70)'.1-"' ':1 ?if .t.~iit~t..-t-t..-c7- 9~~~-.t.An6iitr 

h:t~v-~a /1.'~6. if-J\ · ~· ., ~ · 717'7'9 Kf:nHl~t"6. 

l:l:. 7'-( A ?§Jb,htext~~!l!:·~t.r:t~v-~a /HT r 0 0 2 3] 7 -/A ?t!Mhtc%t"t6RM7-9fm 
'5tc.&>tcCO)if-J'\ · ;j-,7f-f&:fl!7 rt.-.A~I'I'JI,Io. -t" 1;1:, ( 1) il!;j<;()Sr-( A?~lltc~6h6iliJK'fx ':1 ';J 

hi9>X.tc. (i~!*~il'' 7 7 Y KMT 6) -tt-1\ · ;j-, ., ~ J..;():I~;J<~JIK~? ~~W-~ h. "h>-:> ( 2) 7'- 90) 
~t&B7 r v A u:xt-t 6 A v r .:x:. ::..- ~ •ni. '~'*M:II'' so ~O)n[t;]tJsc r u .x .:r: IJ tJ>? 7-( A?"--cN>o c c ~ 
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ll 

!!$<~. r { A?~l&'HC~~N;GC~{J;I.{.,"n1.Q. ~5~;t:. 
r~A?~~h~M97.>~m:r-~~·~-~~~G~ 

~r~.o. ~~z 1 ~:1t. ~*~m 1 4 6 ~:. 7 ::r. ·:~ ?-tt].,. 
lit~~*1f97.>. ~$2 21:'~;t. ~*7ot .,-t}' 1 4 6 
1;1:. ~~.,-; 7 1 50 KMG:f.l)-::>7 .x.., ?-tf J.,. · ~~.,-; 7 
GC~1VC-tf-;~ · ;t. ':1 1-1&~7 r vA~~Iilt97.>. m~ 

2 3 L'U:. ~*M:m! l 4 61;1:. -{-~~*~7 1 A ?lll!:I! 
1 3 3 "m.O. 119:~ 2 41:'1:.t. r ~A ?~Ill! 1 3 31;t, 

~~~; '1-?~*~-tt-r> · .:!'·::~ 1- • 7'.17~ 13 O"-m7.>. 
$.lt~2 51:'1;1:, -1}"-r\ · .:1'- ·:~ 1- • 7 '.17~ 3 01;1:, ' ' 7 

-; 7 1 5o n~6(J)r- ~lll . .r:f7"'" ·:~ ?-tt].,. · ,, .., -;., tJ) 
6(J)7.x...,?-tJ"A~$F7"4A?l05"-&m97.>.~ 

*Uc.r- ~(J)i':~tJ1ri ·:~-; Y 1 5o tJ~6:r 1 A? 1 o 
5"-~<Hltc.Ht ott-1{ • .:1'- 7 I-· 7'.1?'~ 3 01;1:. 
m:P~ 2 6 L'r 1 ;z. ?M:J.t1 3 3 ~111libu. m~2 1 L' 
1;1:, r 1 A ?~!II 3 31;1:. r- ~$imtJS~7 Uc.C c 

~~*lll!:Im 1 4 6~ffit:>it7.>. 
( 0 0 2 4] iEI.mr- ~~mGCM97.> '.I? 1-? .x. 71;1:, 

:r 1 A ? · :r ,.q A tJ) 6 (J) < :.Hdt:. ~c> ~*~!!~if: 

6-ttn~.ocru~ <::t:td:J:. :f.ll6) :r-~~iEI.ma~:> 
tt.o. !ff::t: L-v·n~~:totr)~iEI.mr- ~&•~*lr-t 
7.>tc.l:b~. rr\.{ A· J\:,t rJvtJSffl~~6h7.>. C(J)"f"ri 
.{A · ":.- r JVI;J:. ii~-IT-'' · .:!'· ·:~ r · /- F I D ~ 
7-~~m~M97.>AVT.:r..:.- 1- •J~f:ti:J&-97.>. C.(J)/ 
- r I DKJ:-:>~~ZIJ<;;ntc.-tJ"-1{ ·.:!'·._,I-· 7'.1?'~ 
(J)h~r-~~·~M97.>AVTa~:toH~.:r..:.-t-~~ 

7?t;z.j").)C c~L'~.O. A VTal<t. -{-tl.tJSjf.{.,t,l 
/- r I D~:ff"t.O-tf-;\ · .:1'- ·:~ r · 7'.17~'C7?t 

AilJ~L'.i;.OJ: ?~. ~*cPu s '' ·:~7.., ~-tt-''. 
.:!'· ·:~ H&~7 F vA~M,C7-.:> 799. l@I!JJ<;;htc.c~ 
~. r''-1 A·"'-" r Jvl;t, /- r I D~~tl'r-~E 

m''7..>~- ~HlilL-~9. r..~rr<-1 A· n:, FJv~l& 
f!J"t 7.> fc./1)«:_' "TSEILOEVINSTALL" c v -, 7 Jv~ll.!i 6 
tl.tc.-1}"-J\ · ;j'.-, r · /- r · Jv-7:,t:f.>Siff£1_,t,1~bti 

~'t'ffl~~6n7.>. uh"'C. i!i!~-tf-ri·;f-, 1-. /-r 
Kll!li!IHtt't 6htc.ri 7 ..>1- ~l;t. C.(J)Jv- 7 /tJSIJif-tfl <;; 
n.oc.~'c:::J- FKti~<;;n.o. 

[ 0 0 2 5] ~t:J:I.A·~nW!I"C'I;t. ~A?".t..I;J:. r-~ 

QKM"t7.>~*1JSW~<;;n.Oc~KiEI.~r-~Q~ 

l!lJIJH .. dJ>-::>TSEILOE.VINSTALL~~ti'9 7.>. iEI.~r- ~~ 

m~I!:bS~7Gtc.c~K. r1~.{ 7. · "::.,. rM;t, {Jil;t 

lt. TSER._OCVREMJIIE 1v-7/~1Jif-tfl9C. cKJ: -::>~ ') 

~-/~h.O. 5ff2(J)~~'t'l;l:. :j=1'(.{ A· J\:,t FJv 
~~'1'1> 7~.:>.KM"t7.>7JI.Jij (~0-J~Jf...) TI~.{A. 

,,::.,. F Jv~ tc.!:tA ~ ·:~ 7/ -t:~ ;:J. -Jv /A o 7 t-tJs.gc 
P U Klii!tfi ~ h 7.>. C. (J)~bti~L'I;!:. TSER._f.£VINSTALL 
&UTSEILOCVREMJIIE Jv- 7/l:.t. llif.Uili ~ ntJ:I,l. ::z. 
--If~:. ~<~1i~"C?iil~r-~~~m~t•.octOJ~ 

~~if--tc t:f.IS"C?~.o. ~itlt. SETMJil: 1 4 ll;t :r 
1 A? · "J 7 -1 Jf...~m~~·tT 7.>7\:~ f.tr- ~if"m-t:- F 
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* l,.l,l-~W\IL'ffllt• 6h¢. 
r o o 3 7 J :.XP-c. iS:fflr- 9f~Jv- :r /li. '{ ., 

7 y0)7x-:> ?~k~i!tJ\!:9¢tc:~IC~-r\ · ;j'. •:; 1- • 
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~. :x~~-c. J~t-7/1;1:. =r.x. ·:; ?-ttb.iiHJ~rr?tc.ro 
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~/~/K~a-G~"?~>f<Ml!tt~~T~.J\2:i!W36 

O"t'l;l:. ~7illibhl;l:. -lj"-1\ · .t. ·;.r ~ · :::z- rK~* 
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11!~0).::?0)-if'-'' · ,t. "7 Hlit't!!7 r vAit. 7.x. ·;.r ?-if lt. ~*&UI7 .x. "7 ?-if b. · '' "7 7 7 0)-if'-r\ · .t. ·;.r ~ 

b. · '' ·;.r 7 7 ~cM£t."9 ~. 7 7 1 J~t · !-'A .:r b.i!:ibhJv 10 Oi't!!7 r vA~7 7 -1 Jv · :.--A .:r b.K •J 11- :;..,-r ~. m: 
-7/l;l:, c.n60)4?0)-if'-H·.t-·:~HJJi:tlt7rvA l!lf364"t'l;t, 771Jv·!-'Arkl;t, C.h60)-tt-ri 
~. f:O).>l.., -e -~O)~*ilillfftll-t: ?:.--a /O)~Cck:liibh · ,r. ·:; H&~7 r vA~tO)~*ilillfftl!U{t~Kk:llibhl.l>"? 
tG~~~.i?-t:-~~"T4A?Ml!~*~klbK.i? 

-t:-~ · !-'A r b..~P¥1ilT. flf-:J: tA>~Wtl"t'l;t, "T-
9j'lj~~(§]lffT ~tc.lbK. ~*Mil''·:; 7 71;1:. "T 4 A 
?ji~IJIJS~H-c;h~c~~r.-?0)-if'-r\ · .t. "7 ~ • 7 
-'.17' 9KtiJ17 -:1 7·c; h~. 
roo 3 8 J -r 4 A ?Mill!l;t. c.O)ififflr-17Eiai!ib 

C.O).i?-t:-~~7-lA?Ml!~*~· 
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Jv ·!/A .:r b..l;t. mf.fflf'-11E~ilibh~7 Jv-7/~ 
llfll:.l"9. J\2:i!lf3 7 4 "t'l;t, C.O)ififflr-11E~Jv-7/ 

hJ!*0):5!N1lllUHcct IJ. SCSI::J / ~ P- ?~~I;T)t.<? 1;1:, -i}'-1\ · .t. "7 HJJi:t!7 r vA.?l!:rdl:f.l>f;,O)J\ ._, 7 7 ~ 
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?-if b. · 1\ ·;.r 7 7 :f.ISlfl!>f<~l!li:~/v "t't,>~ C P U ;f.)> I;,* MiG~') 11- /"9 ~. ~.Q:~~ 3 7 6 "t'{;t, 7 7 1 Jv · YA 
.oce:~tlii~"9~:f.ls. -if-J\ · .r., ~ · 7-'.17'~1.1>60) 
~*~7ttlibhl;t, "T 4 A ?MI!Il:~~/v"t'lt>.OC P UCr. 
t'T< ""~ "t'~~ c c ~j~~"9 .o. ;,xt,>"t', -lj"-J\. ;t. ·:; 

~·7-'./7'~~--*~JIO)CPU~6i&ibh~"'v
!-'a/~M"9.0"T-9~7·Jv"9.0. ;,xt,>"t', r-91;1:. 
!fmlll'fJ~f*~i&~iblih. tVCr 4 .A?~fii;J:, ~7 
~CJ:IJ~ib.iiJ.~ftG~iiffic;n,o. 7" 4 A ?~f!ll:I;J:, 1 

Ma ~ ? · -r .( A ?0).$7fO)iilinn>'=>0)~7tMh 

rb.~. 7~~~-!-'a/K-~h·T~ffi~'.J~-~ 

"9~. H£GL>~W4"t'lt. 7.x. ':J?-iJ'b. · ,~..,77tC 
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7.x.·:;?-ifb.·J~·:;77ICM"9.0~1mtttai'J~~.O. 7 
.x. ':J ?-if b. · r\, 7..,. · -tt 1 ;:(l;t. ~*c P UO)ri ':J 7 
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m-r-9!Ji~Jv-7/~ll¥1l:.l-t. C.O)J~t-7/l;t. -if
~~· .t. ._, ~ fli't!7 r VA~ra,I.I>I;,O)J~ ._, 7 7 ~7 /7 ._, 
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Jv~ •J 11- /T ~. c. O)J\ .._, r Jltl;t. 7 y- L. 7 ;L 7 tc 
~'t~rt-A 1- · 7'ot ·:~'\1'-a:itUJU"t~tc.d.>Kscsr.:c:.;.:>. 
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1-1 OsO)!iilf<I;J:, J!31<:7'ot·:~'\t' <!ll!*9i!:ll~t;-u7· 

Ot7~) C.iii3f!~IR ('f1A'J~1!U~/R) cO)Jm't' 
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-11. £tc!Eiia~h.o. ftf"?-c. £tc.. miffl'f- 9fi~ 
11. ~:;1(91!:11&0:7' 1 A '.7 ~J11!0)filin1JS[CJ tl C P U IC.fi[! 
I!~ h~ C.~ K Mll£ t-t.•. 
[ 0 0 4 3] J:ii20){91J"C'I1. 7' 1 A ?11, iii3tf.'f,q A 
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9~2Hi. :f'~·J!t.c'f-9 · :::Jt:.'-.a:IEJ~1'Uc.d.>K7"* 

r 
Returns 0 upon success 

an error code upon failure 

20 

* -7· I /OICffllt•~ C C.IJS"('~ ~. f:O) I /01JS7 :L ·:~ 

'J~ L.~~.a:2;£t.ct.•t.c61t. mi:ffl'f-9~~~;1:. 7'-{ 
;:~. ? O)UJfi J: IJ <b 111f~ 1.' OJ ~. r- -;· ~JJ.tJ>miffl 7'- :11 
fm <bxtl¥-r ~ t.c 61!. ~~ 7 ? 7 7 -;'&U:I1:7cDI!iruti;J:. 
C.O)f~M.a:~Jffl't ~ C ctJS't'~ ~. {911;iU;!. 7' 1 A 'J 91!: 
IIO)UJfi' 7"-7-~IJ.&O:J'i •;.> 'J 7 7 7'/f!i:lC9l!:llli. 
3--:JO)~C~CPUsK~-c~~~h. miffl'f-:11~~ 

11 . .=-:JO):f-.i::·~C'~ ·:.> 7 Y · ::J ~::·-.a:!Elial!? ~. H 
£t-t.•~hl!i{91J't'li. :x~em"tv7 r7:L7 · ::J- rO)Ui 

w "~· ••7'-1!~~71~7~K:to~.o-<-._,11--;:L 
1 A· Jv-7/~~~1'~. ~I 0)1~"11 .• ffl'f-9 
fi~t 7 :..-:;! /mJPaJv-7/ < CO)r\ 7 '/7 ?O)Jtr.a: 
$!1«) IC~T~bO)"C'c1;~. CO)Jit-7/l;l:, f:htJSii[ 
fflr-9fi~~*~xtl¥-r ~ c c.tJsL'~~'f 1 A ?91!:11 
tJ•60)f:'im~f:htJS::tttlll(~ c. ~cc.-; y 1 Jv · :..-A r L. 
ICJ:?"CIIiJ't±l~h~. 'f1 A'J9i!:III;J:. CO)f:'im~fl'T 

~SETMXlE 14 1/J'iJit'J · 7'-9fi~~;:)<:K£t.~1' 
~. 7'1 A'J9i!:II7'J>60)£t.~li. £tc.. if-J'i ·.:!'··:.>I
I 0 s. '' 'T ·;~ 91-tfl!i'!.. ~O)J:? t.c. miffl'f-:11~~ 

20 Jv-7/tc.J: "? -cfflt.>6h~11Jt!l~t;-u. c 0)1fU!U:t. 
7Y1~·:..-ArL.KJ:'?-c•ffl'f-9~~t:;.:..-a/ 

rmPaJv-7 ;_,cu'A ~ h~. 
[0044] 
(fit 1 ) 

iop_cookie is an input pointer to the area that the lOP returned to the 
File System to pass on to the Direct 10 routines. 

. , 

The File System should not care 
about the internal format of thl.s area. The format of this area would be 
an agreement between the fOPs and the Direct 10 routines. This area 
will contain the Tnet lOs of the controller, the type of the packetizer 
in the controller. etc. 

direetio_cookie is a pointer to an area where directio can store some 
of its context for the directio session. Aside from allocating storage for 
this area, the File System should not care about the format of this area. 

The size of the cookie areas is TBD . 

int OireciiO_Session_Stan(void 'iop_cookie. void 'directio_cookie); 
( 

look at iop cookie and see how many tnet ids are in it. 
call tser_dev_install to install these tnet ids. Ask tser_dev_install not to 

worry about allocating Interrupt and barrier AVTs. · 
calltser_dev_set_packetizer to set the packetizer to the type specified 

in the iop_cookie. 
call tser_dev_set_tnetid to set the tnet id in the installed device handle. 
store the returned device handles in the dlrecdo cookie area. 
allocate a Tib from FLEXPOOL and store the ns address in the 

direetio_cookie area. 

mi:ffl-T-9fmt,;..-:;~;_,~7Jit-7/l:t. FILL.CLOS fii!K"t~tc.d.>~C~fr~h~c~IC-:Jy ..(Jv · :..-?.f'L.K 
E ~ra1't'£tdiSETM:X:E 1 4 l1Jl;A::~t.>-T-9~~~;;r- 50 J:ry-cllft±l~h-0. 
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21 

* * [~2 J 
Retums 0 upon success 

an error code up'on failure. 

tl!m3!19-185594 
22 

directio_cookie is a pointer to the area that was initialized during the 
directio_session_start call . 

int DirectiO_Session_End(void 'directio_cookie) 
{ 

I, call tser_dev_remove lo uninstall the Tnet IDs. 
deallocate the TIB buffer by returning it to the FLEXPOOL. 

iifiiBt~& IJ lmtfuL--7 ;...-,;~:, OO:tif'-11~i!Q IJ ~* 
~~~~6nK?7~~·~~~AK~?~~iliah 

* [0046] 
[~3] 

6. * 
r 

Retums 0 upon success 
an error code upon failure. 

directio_cookie is a pointer to the direct io session information tl"'at was 
initialized during diractio session stan. 

butler is a pointer to the buffer into which data should be read. 
buffer size is the size of the above buffer. 
tnet vaddrs is a pointer to an array of two 32 bit integers. Two tnet 

- vi11ual addresses will be deposited there by Oirect_Read_Stan. 
These two tnet vaddrs than need to be copied to the Request Control 
and sent on to the lOP. 

xsum buffer is a pointer to a 32 bit integer location. Oire~:t..:Re~d_Sta~ 
-deposits the address of the xsum buffer it allocated rn th•s location. 

This address needs to be passed to Oirect_Read_End or 
Oirect_Read_Abon. 

~ . 
int Direct Read Start(void 'directio_cookie, void "buffer. int buffer_s•ze. 

- - void •tnet_ vaddrs. void •xsum_buffer) 

·xsum buffer== allocate the checksum buffer from the Rex Pool 
map the user buffer and the checksum buffer lor write access by the 

device handle stored in the direetlo_coakie. 
deposit the two tnet virtual addresses returned by the map routine into the 

area pointed at by tnet_vaddrs. 

iiti~I&IJ~7 ;L--7 ;...-,;~:, ~tl.tJif' .f ~ ?~lllltJ)6ii 
!if'- 9fiiail1tl& IJ ~*tcM~ 6£t.~~:!iHt1&6 t ~ K 
?7~~·~~fA~~?~~iliah6.7'4~?~m w 
£t~tJ1TU;Jh~,r,~tJ: t::>l;t. i[ffl~Ql{ IJ ~7 Jv-:r ::.-1:. 
7%7?~A£~tt~-~fi~. ~~~~·K. iiffl~ 

I& IJ ~7 ;L--7 :.--1;1:. '"-:~? 7 ~7:,.-7, 7Ld~>--;7 x 

-:~?~A· '",7TO)i!ilJIJ~~~IWM<96. 
[0047] 
[~4] 
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Returns 0 upon success 

(13) ~m!Jft9-l85594 
24 

an error code upon failure. One such failure could be checksum mismatCh. 

tnet_vaddrs is a pointer to the two tnet virtual addresses that were created 
during the call to Direet_read_statt. 

iop_returned_status is the status code that the lOP returned in its response to 
the read request sent by the File System. 

lCSum_buffer is the 32 bit address ot the checksum buffer that Oirect_Aead_Start 
allocated. 

in! Oirect_Read_End(void "direetio_cookie. void •tnet_vaddrs, int iop_retumed_status • 
void ICsum_buffer) 

unmap the two tnet virtual addresses listed in the tnet_ vaddrs array. 

if (iop_returned_status == success) 
! 

I 

use the TlB lrom the directio cookie area. 
caD tser_transfer to calculate checksum. 
compare device returned checksum to calculated checksum. 
set return value. 

return xsum_buffer to FLEXPOOL. 
return retum_value 

ifftUJ:iC.l:f!mPhJv-7 :..-~t. ifi:nl17-11ifii!fliC.h~* 
>a:;tgi!J-r ~wuc? 7 -f ,~, • ~A -r Me .t "? -rlli¥1±1 ~ n 
~. 

* 

* [0048] 
(~5l 

. , 

Aetums 0 upon success. 
otherwise an error code is returned. 

direetio_cookie is a pointer to the area of memory that belongs to Direct 10 
that is aUocated by the File System. 

buffer is a pointer to the user buffer that is being written to the media. 
buffer_size is the size of the above buffer. 
tnel_vaddrs is a pointer to an array of tour 32 bit integers. The array needs to 

be allocated by the file system. Oitect 10 routines will deposit four Tnet 
virtual addresses into lhls array -two for the xsum buffer and two for the user 
buffer. The FS needs to copy these four into the request control it sends to 
the fOP. 

lCSUnl_butter is a pointer to a 32 bit location where Oirect_Write_Start will 
deposit the address of the aaocated x.sum buffer. This address needs 
to be passed to Oirect_Write_End or Oirect_Wrtte_Abort . 

int Oirect_Write_Start(void 'directio_cookle. void 'buffer. int buffer_size. 
void 'tnet_vaddrs, void 'xsum_buffer) 

•num_butter =allocate a :~esum buffer from the FLEXPOOL. 
call the Tnel millicode map routines to map the x.sum and user butlers for 

access by the disk and its mirror. 
deposit the Tnet virtual addresses returned above into tnet_vaddrs array. 
use the ne Whose address we stored in the directio_cookie. 
call'tser_lransrer to calculate checksum of buffer. 

iltiHiiC.l:J-~7 11.--7 :..-,;t, mrm-r- ~fii!:Slt.h~* 
"-O)fZ?§iiJS7 1 A ?~II1>>!S:¥tt:tll'J16h~ c ~'C? 7-( 

~·~~~AKJ:?~IIi¥tf:l~h~. 

[0049] 
[~6 J 
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Returns 0 upon success. 
an error code is returned otherwise. 

directio_cookie is a pointer to the area of File System memocy where directio 
session information is stored. 

tnet vaddrs is a pointer to an array of four 32 bit ints. This is the same as the 
- array which was passed into direc:t_write_start. ., 

int Oirect_Write_End(void 'directio_cookie, void 'tnet_vaddrs. void ·xsum_buller) 

I 
call tnet millicode to unmap the four tnet virtual addresses listed in 

tnet_ vaddrs. 
deallocate xsum_buffer. 

iRflii)i;J& 1J 7:-f,'- ~ · Jl.t- r :,...-~;1:. ~h1JS7' 1 A ?l!l!Jm 
tc~ ·:dc.itHlf'- ~fi~$1;1& 1J iB!:!l<~~h1JlJ&IJ ii/l !Ac. 
ffl~7Y1~·~A~AK~~~~Wah~.7'1A? 
l!l!Jm~.l&MG~-Gah. ~L~~:!l<~?~-~K~* 

* ~tc.u.>tcmrm-r....::-~,i~Jv-7- ;....tJsp;J<f±l.; h.o. 
(0050) 

(~7 J 

Retums o upon success. 
an error code is returned otherwise. 

diractlo_cookie is a pouiter to the area of the File System memory where directio 
session information Is stored. 

tnet_vaddrs is a pointer to an array of twa 32 bit ints. This is the same as the 
array which was passed into direct_read_start. . 

xsum_buffer is the 32 bit address ol the checksum buffer that Otrect_Read_Stan 
allocated . . , . 

int Oirect_Read_Abott(void 'directio_cookie, void 'tnet_vaddrs. void ·xsum_buffer) 
( 

caD tnet millicode to unmap the two tnet virtual addresses listed in 
tnet_vaddrs. 

deallocate xsum_buffer. 

iRfll§:jbh7;1f- ~ · Jl.t-7-~l;f:, ~h1Jl7' 1 A ?l!l!Jm 
~~~tc.iitl-7'-::l<'Cii;~lf:jb}j,c, -e-Y~-fh1JiJ&IJ 

MGk-~771~·~A~AK~?~p;J<f±lah~. 7' 
1A?l!l!Jml1. l&iiliL~'?t,~~~Gc;h, -fL~iB!>I<~* 

*? •J -;....~~~tc.u.>tcmrm-r- ::~reJt--r~f.l:lp;J<I:fja 
h.O. 
(0051] 

(~8 J 
r 

Retums 0 upon success. 
an error code is returned otherwise. 

direC1io_c:ookie is a pointer to the area ol File System memory where diredio 
session information is stored. 

tnet_vaddrs is a pointer to an array ol four 32 bit ints. This is the same as the 
array which was passed into direct_wrile_stan. 

xsum buffer is the 32 bit address of the checksum buffer allocated by 
- Oirect_Write_Stan. 

'I 
int Oirect_Write_Abon(void 'directio_cookie, void •tnet_vaddrs. void ·xsum_buffer) . 
( 

can tnet millicode to unmap the tour tnet virtual addresses listed in 
tnet_vaddrs. 

deallocate xsum_bulfer. 

H~ L-tc.~? 'c. r .x :;~ ?-tt Al;f:, ~C P UJ1g0):1tl :;~ :;~ ?-tt Ali. CPU O)fl' J.JJ: L't'. ;J~FaJIIJJt'ift~'t ~ c 
?$i~.:r./Y~~ffll.•~ift~c;h~. -fhtQ>;tK, 7-:x. SO c1JS'C.'$~. ~~O)CPUO)'J7 ~?.x7 · -t}":1-~A 
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removal of system . 

[Constitution ] 

1995-1-24 

host adapter of plural which upper position CPU is connected 
(upper side interface ) disk adapter of plural which I and 
array disk 5 is connected (storage device side interface) 
temporarily cache memory 3 for storage which is shared in 2 
and these adapter , "' removal it isinstalled unrestrictedly in 
these adapter and on common bus 4 which isshared in cache 
memory. 

scale is expanded, just required number just to add these 
adapter I, 2 and the cache memory 3 has. 

adapter I, 2, cache memory and common bus are done, 
doubling make degeneracy driving at thetime of damage 
possible, in addition bonding section of each adapter and 
cache memory and common bus makes live wire • removal 
possible and makes preservation inspection parts exchange 
possible in system non stop. 
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storage device side connected logic device of plural which 
configuration does the upper side connected logic device of 
plural which configuration does interface for upper position 
device and interface for storage device and aforementioned 
storage device and, In storage system which possesses cache 
memory device which remembers upper side connected logic 
device of aforementioned plural and data which istransferred 
between storage device side connected logic device of 
theaforementioned plural at one time, as for storage device 
side connected logic device , and aforementioned cache 
memory device of upper side connected logic device , 
aforementioned plural of aforementioned plural, Way it is 
connected mutually, by common bus which is shared in these 
device configuration storage system . which designates that it 
does as feature 

[Claim 2] 

Way storage device side connected logic device , and 
aforementioned cache memory device of the upper side 
connected logic device , aforementioned plural of 
aforementioned plural configuration do in each case with 
module , as for aforementioned module , respectively, 
vis-a-vis aforementioned common bus * 
removal unrestrictedly are installed, configuration storage 
system . which is stated in Claim I which designates thing 
which is done as feature 

[Claim 3] 

Aforementioned common bus was arranged on [puratta ], 
storage device sideconnected logic device , of aforementioned 
upper side connected logic device , aforementioned plural and 
each of module which configuration does theaforementioned 
cache memory device , vis-a-vis aforementioned [puratta ] * 
removal thatunrestrictedly it is installed, stated in Claim I or 
2 which designatesthat configuration it does as feature storage 
system. 

[Claim 4] 

Aforementioned upper side connected logic device, 
aforem~ntioned storage device sideconnected logic device , 
aforementioned cache memory device , and aforementioned 
common bus aredone in each case doubling at least, Way 
degeneracy driving becomes possible, aforementioned upper 
side connected logic device , aforementioned storage device 
side connected logic device , aforementioned cache memory 
device , and aforementioned common bus depending upon on 
one hand configuration the storage system . which is stated in 
any I of Claims I through 3 which designates thething which 
is done as feature 

[Claim 5] 

As for upper side connected logic device , storage device side 
connected logic device , cache memory device which 
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[0002] 

1995-1-24 

theaforementioned doubling is done, which way live wire * 
removal ispossible, configuration storage system . which is 
stated in Claim 4 whichdesignates thing which is done as 
feature 

[Claim 6] 

As for aforementioned storage device , doubling storage 
system. which is statedin any l of Claims I through 6 which 
designates that it has power supply section which is done as 
feature 

[Claim 7] 

As for aforementioned storage device , with array storage 
device which combines the small shape storage device of 
plural configuration storage system . which is stated in any I 
of Claims I through 3 which designates that it does as feature 

[Claim 8] 

As for aforementioned cache memory device , we to have 
possessed cache unit foraddition which has cache memory 
module and cache memory which are directlyinstalled in 
aforementioned common bus with cache memory main body , 
as for theaforementioned cache unit , Through cache port 
package for addition which, * removal is installeddirectly 
unrestrictedly in aforementioned common bus way it 
isconnected, configuration storage system . which is stated in 
any 1 of the Claim I -7 which designates thing which is done 
as feature 

[Claim 9] 

Way aforementioned upper side connected logic device and 
aforementioned storage device side connected logic device 
have microprocessor which respectively, the doubling is done, 
do relative check of data with both microprocessor , the 
configuration storage system . which is stated in any l of 
Claim I to 8 whichdesignates thing which is done as feature 

[Description ofthe Invention ] 

[0001] 

[Field of Industrial Application ] 

this invention relates to storage system which includes storage 
controller which controls magnetic disk device , magnetic 
tape device , semiconductor storage device , or optical disk 
device or other storage device which is connected to large 
scale computer system and network system etc, especially, 
extendibility of system regards possible storage system of 
degeneracy driving and live wire • removal correspondence 
highly. 

[0002] 
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a;t::. • .:t\.i;O)*A!--71J::f11:&tJ'T-tA ?7'1:1 
11 0) m: m :& tJ fl.;r ~ n t.;? fl.;r m :1 c -t! ., -If< s 
VP,I8Jjf-1:t'J')t~ l:l O)*AI--7'1:1 $1 :& tJ'T -f 
A?7'1:t1Zr::'{-nftt.•m**~1tL "Ctt*.i't~ 
n "CL'~· 
[0004] 

[ ~a_.q t.J<MiR:L~?c"t ~~lflil 

..t.Bc~*ttm""t:l;l: • ..t.{[~fl:l::~"t~*A~"-7 
'1:111 (~ ..t. {[ ti*.i'ti'ilbl! "E~ .::1.- JL- )c. i2 ti~ 
tal::~-t ~7-t A ?7'1:11Z<~acm:Mti*fl*!Ctto 
J!"E~ .::1.- JL-)C • ;f."\'·;1~ .:J..)L"E;I)( ;f.-\'·;~~ .:J..JI 
.:e:•J.:e:~ .::1.-Jt.-)cO)~ra,tJ<*·;~I--7-1';...-"t:fl*"t~ 
tt. -n '~t::.th. ~wmnx:t.J<~•I=t.i~c~l::. 
*AI--7'1:111. ;f."\'·;I~.:J..JI"E 1J. T-tA?7'1:1 
11. T-tA?~Ii~. ~tieL "CO)fJt.~111::zL 
(L ':bi'P~A?--7:1 JL-(flt~:& tJfli]' §:(f)fci 
~AT .L..mntn<*".;ntJtJ'-::>t::.. 
a;t::.. ~A'T.L..~~mil:"t~.:ci::J::LJII$W~~ 
~~l::li~ilfii(2 itO)?"/:, I it~~J.I:.Lit!!O) I 
itt::lt"t:ilfii"t ~t.;t")~f.5**tili fR~R;(~ AT 
.L..~~~L~a;a;1:~~~~~0)$~~~tiliL 

1995-1-24 

[Prior Art] 

Until recently, as stated in for example Japan Unexamined 
Patent Publication Showa 61-43742disclosure as storage 
system which is connectedto large scale computer , interface 
for upper position device (CPU ) (host adapter), those which 
connectbetween mutual of interface (disk adapter) for cache 
memory , and magnetic disk device or other storage device 
with the hot line (private line ) are known. 

[0003] 

Figure 20 is figure which shows gist of configuration of the 
conventional storage system . 

In same Figure, as for 201- I -201 n host adapter which is 
connectedto upper position host (CPU) of respective plural 
(Anti- upper position logic module), as for 202 - I - 202-n, 
disk adapter which is connected to large scale disk drive 205 
of joint ownership(logic module for storage media 
connection), as for 203, as for cache memory , 206 of joint 
ownership it is a management memory of joint ownership in 
same way in host adapter of plural . 

Until recently with device, each host adapter 201-1-201-n 
and between cache memory 203, the cache memory 203 and 
between each disk adapter 202-1-202-n, between each host 
adapter 201-J-201-n and management memory 206, and as 
for management memory 206 and between each disk adapter 
201-2-201-n, therespective separate hot line 207-1-207-n and 
it is connected with 208 • I - 208-n. 

In addition, also these host adapter and processor (SVP, not 
shown ) for conservation watch the disk adapter and 
conservation through private line to each host adapter and 
disk adapter respectively, it is connected. 

[0004] 

[Problems to be Solved by the Invention ] 

Because host adapter for upper position device (Anti- upper 
position connected logic module ) with, disk adapter for 
storage device (Anti- storage media connected logic 
module )with, cache memory (cache memory module) with 
each between is connected with hot line , as equipment 
configuration becomes complicated, generally known 
scaleable (Extended and reduction unrestricted) system 
configuration could not acquire with above-mentioned Prior 
Art , scantily in the extendibility , as device such as host 
adapter , cache memory , disk adapter, disk drive . 

In addition, degeneracy driving (It stops among I 2 and drives 
at just other I such as) and what makes live wire* 
removalcorresponding (system it is operated to put substrate 
and part etc of the circuit such as you can apply with while ) 
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fJ';t.QtJc>~ iiJfm.!::"t .Q;:.!::tJVJ 1:t12JJ~:h 
"'(i)i;"f' ;:<Dt::.d:>, lll~~~~(l)$~3Ctl~ 
~A.T-.L..o:>$1Jfall:1c?·7.L..~?"v-t:7·:/:1"t .Q 
.!::~1:1;1:, ~ A.'T 1...~-~~li:.LMr.tL.t.llt:h 
lttJi;tJI. '~<Dr .. ~mtJ<N.>-:>t::.. 

[0005] 

~-:>-c, *~BJJO) 13 £191;1:, ...tac~*tUf.rO)r"~ 
fHiR.i~14¥iRL, ::::.~:n \A.nit~V~Ufi"t .Q;:.!::I: 
J::LJ, ~A.'T.L..fM/il(;(n!~)l::r.tL:."'(*A.f-71f:1 
?,acitU~li71f:t?~O)~~Jli!~:;::~..-JL-~ 
~""'·;~~ ::~..;t~•J &U:ac1fU¥i*~tt*1t"t .Q;:.!::-c: 
A.'T-5-:1 Jl-f.l~A."T .L..~~m-t.Q;:,!:f.J<-c:~.Q 
J::?l::"t .Qc:Jtl:, ~Billilll!~:; ::~..-JL-,ictfU¥1* 
& U:::::.~/1 \A,O) j. :iiii:;I::J::LJ, ~i.!&il,~.!::~ 
BilliJlll~~::t-JL-&U:aat~~f*O):!t:Ji!~~Mr.t 
.!::~~~.!::L.~~ll:.~~~"t.Q;:.!::#~~.Q~ 
m~A.T-1... ~mm-t .Q;:.!::I:®.Q. 

[0006] 

[illfli~14¥iR"t .Qt::.cY:lO)EJ=.m:l 

...tacl3£19~illit-t.Qt::.cY:>. *~l!l'll;t, ...titl.~ll: 
1:~-t .Q.{/?7r.-A.~fMiit"t .Q*lf&O)...t iti. 
mqti~~Jll!~lic, aam~t~:.!::. WJgc~ti~f!i: 
l::~"t.Q-f/?7r.-A.~fMiit"t.Q*lf&O)Jj[!f! 
~lltfliHt~Billilll!~il.!::, litrac*llflO)...t itl.fll~ti 
~~Jll!~f!i:& U:litric*l~& 0) ~f!~liftfli!Jtft~Billi 
Jll!~f!i:M"t:~~~:h.QT-?~-~~ti"t.Q~ 
-v·;~~::~..;t~·J~Mt.!::~~"t.Qaam~A.'T.£..1::tJ 
1. '-c, liiric *l I& 0) ...t W: fliHt~Billi Jll!~ li, wr sa *l 
f&(})ict!~fiilltJtt*1t~l.!~Mt.&ttwr~~""'·;J 
~ .:1.J~•J ~iltl;t, ;:;tt,;;O)~iftl:::~tm~n.Q::::. 
~/I \A.I::J:: LJ tl!B:I::ti~~:h.QJ::?I:fM/ili;"t 
.Q. 

[0007] 

liii aa *l~& 0) ...t iti. flltJ tt $1t ~ Jll!~ 1ft, liii sa *l~& 0) 

~1!~ll:fl1Hl*1t~J.!~li.& ttlitri2.~""'·;ry ::1.. 

;(~IJ~llftl;l:, I.Y9;ht~~.:l.-)l-~mlitL, liiJ 
~~~.:1.-JI-1;1:, -f:h-f:h, iW~:::::J~/1\A.I:: 
~L~!R gH±I::.Illlftlti;:h.QJ::?I:fM/ili;9 .Q. 

[0008] 

liirac::::.~/' \A.I;t, :t?·;~?...tl:!ll~~:n. Mic 
...t W: fl1Ht*1t ~ Jll! ~fi, liii ~ *l~& 0) tam~ 1ft fli!J 
tt*!t~J!~li.& ttliirac~""'·:~~ ::~..;t~•J ~m~ 
fMiit"t .Q~:;::t-JI-(})~q 1;1:, M~:17·:~?1:: 

1995-1-24 

possible nothing being considered at time etc of damage by 
multiplexing doing system, because of this, when the parts 
exchange at time of damage and grade up doing control 
program of the system, it must stop system at one time and 
must correspond therewas a or other problem . 

(0005] 

Therefore, as objective of this invention solves problem of 
theabove-mentioned Prior Art , can be actualized requires 
scaleable system by the host adapter , storage device adapter 
or other each logic module and fact that cache memory and 
storage media areconnected by adopting common bus 
system, according to system configuration (scale), in each 
logic module , storage media and multiplexing of common 
bus depending, It is to offer storage system which degeneracy 
driving and makes each logic module andlive wire • removal 
correspondence of storage media possible, the conservation it 
is possible in non stop. 

[0006) 

[Means to Solve the Problems ] 

In order to achieve above-mentioned objective , as for this 
invention, the storage device side connected logic device of 
plural which configuration does upper side connected logic 
device of plural which configuration does interface for the 
upper position device and interface for storage device and 
aforementioned storage device and, In storage system which 
possesses cache memory device which remembers upper side 
connected logic device of aforementioned plural and data 
which istransferred between storage device side connected 
logic device oftheaforementioned plural at one time, as for 
storage device side connected logic device , and 
aforementioned cache memory device of upper side 
connected logic device , aforementioned plural of 
aforementioned plural, In order to be connected mutually, by 
common bus which is shared inthese device configuration it · 
does. 

[0007] 

storage device side connected logic device , and 
aforementioned cache memory device of the upper side 
connected logic device , aforementioned plural of 
aforementioned plural configuration do in each case with 
module, aforementioned module ,respectively, vis-a-vis 
aforementioned common bus • removal in orderunrestrictedly 
to be installed, configuration do. 

[0008] 

Aforementioned common bus is arranged on [puratta ], 
storage device sideconnected logic device , of aforementioned 
upper side connected logic device , aforementioned plural and 
each of module which configuration does theaforementioned 
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[0009] 

M iicJ:: ftL ill'l tl*"t m1li Im~lft, ntr 12 ac m~ 1ft ill'l tt 
*"t fRli I!~ 1ft, ftir ii2 .:f- "\" ·;r~ .:J. JL "E 1 J ~ 1ft , & L' ftir 
&c::~.::e:/1'\A.Ii. 1. '9.tvL1;-t.i:<c!::t=:i:it~n 
"(cfJ~J. M"ii2J:: ftlili1Jfl*"t~l!~iii.M"ii2iiet!~ 
m: ili!Jtl*"t ~ 1!1!~ 11, Mac .:f- "\" ., ~ .:1 .,c.::e: 1 J ~1ft, 
& t'Miic:::~.::e::.,, '\.A.0)-7.if::J:: LJ ~i.liim~n<iiJ 
fructJ.QJ::?I::UHoc9 .Qo 

[0010] 

ME=m~~~~J::ftl~tl~~J!I!~Ift.Et! 
~lftill~fl$;'t~J!I!~jl, .:f-"\"•;.t~ .:J.JL"E:I) ~lft(;l:, 
1. '"fntfiS~~~tJ<"t:~.QJ::?I::m~"t .Qo 

[0011] 

Miiciict!~lftr::?l. '"Ct. FaJ~r==:i:it~~t.: 
flt)lftiJ~{l;"t.Q;:b'J{"t:~.Qo 

[0012] 

Miiciicii~lftli. tal!l:O) 'l'H~iicti!~lft~t-Jl# 
eb~~7~~ii21i~lft"t:m~-t.Q;:c~"t:~ 
Qo 

[0013] 

Miic.:f-"\"·;.t.Y .:J.JL.::e:1J ~lftri. ~"\"·;.t~ .:J.JL"EIJ * 
f*~~'i:,. JWiie::J"E/1 \A,(::i(;[fllU! LJf:tfti;~ 
.Q.:f-"\"·;.t.Y .:J.JL.::e:•J .::e:~ .:J.-Jt..c. ~"\"·;.t.Y .:J.JL.::e: 
IJ~~?ii&!Hf:IO).:f-"\"·;.t~.:J..:l..::.·;.tt-c~~L "( 
cf.)LJ, HiJiic.:f-"\"•;.t.Y.:J.~.::.·;.tH;l:.litriie::J"E/1\A. 
t:m:tt~~ 13 r±r :JDlLJfitrt a;~QJ:iiDtm (/).:f-"\" 
·;~.Y.:J.;f--l-1'\•;.t?--~~1)-L "Ctl$1&~~-QJ::? 
r:mnt-t .Q;:ctJ<"t:~.Qo 

[0014] 

IWEJ:: fft il1Qtl$1C~J!I!~Ift& L'M"iie iieii~lftiliQ 
tt*"t~!l~lftri. -rn-r~. =mit~~t.:';'~ 
~ll:l':1C1!•;.t"'.t~~L. iifii';' ~? C:1C1!•;.t"'.ti::J:: 
LJ7-1r(I)J:t~.:r:r.·;.t?~rrt.i:?J::?t::m~-t .Q 
;:ctJ<-c:~.Qo 

[0015] 

f.l:cf.l. :::J"E/1'\A...t:.l:l;l:, ..t:.ii2..t.ftlillgfl*"t~JI 
;:~ .:J.-Jt..cl;l:~IJO)Jf~it(l)..t iftiliH/11'7:r.
:A ~- J::ii2E1i~lftillgtt*"t~JJJ!.::e:.Y .:J. -Jt-cti 
~O)mi\:O)iiet!~lft~~:.,??:r.-A.~Ift~m 

1995-1-24 

cache memory device , vis-a-vis aforementioned [puratta ] • 
removal inorder unrestrictedly to be installed, configuration 
does. 

[0009) 

Aforementioned upper side connected logic device, 
aforementioned storage device sideconnected logic device , 
aforementioned cache memory device , and aforementioned 
common bus aredone do in each case doubling at least, in 
order for degeneracy driving tobecome possible, 
aforementioned upper side connected logic device , 
aforementioned storage device side connected logic device , 
aforementioned cache memory device , and 
theaforementioned common bus depending upon on one hand 
configuration . 

(0010] 

As for upper side connected logic device , storage device side 
connected logic device , cache memory device which 
theaforementioned doubling is done, which in order for live 
wire • removalto be possible, configuration it does. 

(0011) 

Concerning aforementioned storage device , in same way it is 
possible tohave power supply section which doubling is done. 

(0012) 

Aforementioned storage device configuration is possible with 
array storage device whichcombines small shape storage 
device of plural . 

(0013) 

As for aforementioned cache memory device , we have 
possessed cache unit for theaddition which has cache memory 
module and cache memory which are directly installed in 
aforementioned common bus with cache memory main body , 
as for theaforementioned cache unit , through cache port 
package for addition which, •removal is installed directly 
unrestrictedly in aforementioned common bus in order to be 
connected, configuration we are possible. 

(0014] 

Aforementioned upper side connected logic device and 
aforementioned storage device side connected logic device 
have microprocessor which respectively, doubling isdone, in 
order to do relative check of data , with both microprocessor 
configuration is possible. 

[0015] 

Furthermore, it is possible also, to replace on common bus 
and/or to increase storage device side interface of another form 
from upper side interface and theabove-mentioned storage 
device side connected logic module of another form from 
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~k~~~Lk~T~~~t~~Q. 

[0016] 

[fFI'fll 

..ttc4Miilti::£-:S< fl:m~mi!Jlt' Q. 

[0017] 

*~llJH::J:nlct • ..tftdUil:.~t'~1:_.t~7.x: 
-.A~*MIOCT Q~f!l(O)..t {ii{lliJt~*"t~J!I!~llf~. 
acte~llf~. iiiUcaam~llfl::~t' ~1:,..,~7x 
-.A~m•t'Q~~O)Em~~~~~~J!I!~ 
lit~. ~ni;O)~lifrfl,"t:~~~n~.:r-~~
wtacmt' Q~-\"·;ry .::~.;tt- 1J ~ti:<~lflO)..t U!ill~ 
~M~J!I!~~& ti*l~O)acm:~Jifillqf~M~J!I! 
lltllfl::~:fi~n~~-\"·:ry .:::L;tt-IJ ~llf>~~:fi 
t' ~acm:Y.A-T .L..I::i!SL ,.c iiiJactl§!!cO)..tU!~ 
m~~~~J!I!~llfMf&O)acm:~~~~J!I!~ 
llt,&U:~-\"·;~y.::~.;(t-IJ~llfl;t. ~ni;O)~fll:. 
~:fi~n~:::~-t:,..,' \.At:.J: LJ ~.:a:l::f~rt~n~ 
J:?I::*MIOCLt::O)"t? • ..t {ii{llilf~*"iBI!tiJ!I!~il~ac 
m:lltllfiliH~MBI!tiJ!I!~il~.:\'--\"·;~y .::~.;tt-IJ 0)~ 
~*t::l;tilt£1;t. !ltl::~ni;~:::~-t:,..,,,,AJ:.I:: 
iB.1lDL*t::l;l:il££L "'Cff<t::tti:J:(. ~~I::J: 
Q 7·:~"1 ?"v-t-:tJ<~~ 1::1i10C"t:~ .A'T-7:1 
Jt.-~y.A -T .L..*MIOC~~~~~fJ<~~ ~. 

[0018] 

-tt=.. ~ n i; 0) J:. U! ili'Hi~ rae ~.m ~ llfJc m:~fll 
iJigf~*ftBI!tiJ!~fll& ti~-\"·;~y .:::L;t-t;IJ ~lltl;t. 
-t~h-Jt-il::~n -c. :::~-t:,..,,,.AO)fiC~~nt:::t 
7·:~~r:.#H1R:c•~m > 13 .:(f 1:::In! LJ it rt ~J:? I::Lt:: 
O)"t:. ~ni;O)~llfO)~~~I!::fiO)m~fF•t 
mi!lt"t<~Q. 

[0019] 

*t= . ..t U!illiJ~~Biltilll!lltllf,acti~ii:ill'l~rtraa 
JJI!ljtjlf, ~-\"':IY .::t;Ct-IJ~llf,.& U:~tl.i;O)JL,~ 
t~Mt' ~:::~-t:,..,I'\.Ar;t. =mil::t!:n. 2 ~*!fl::f.l' 
rt-cncfi~n -cL '.{,0)1:. 

~ni; O)~llf 0)-1J 1::~~ti!t tJ< ~ ~ Lt=~~~: 
t. ftJ!jjO)~fl~fflL '"t'~i!!il!~fJ<iiJfml:~ 
~. 

tJcls.lfti!f~~wtl:.li!i~il!~tli:;.R~~t'tiU& 
l;t. ~:fi ;e-t•JI::ts:'!"iO*n.{,. 

[0020] 

~O)tft~ • ..t U!iJIIJttrt~~.m~mr.rem~lifill'l~ 
~. ... ~,...-«n ........ a:l""- ......... • "' ·-·· ........ -· ••• • -U 

1995-1-24 

theabove-mentioned upper side connected logic module . 

(0016] 

[Working Principle] 

Action which is based on above-mentioned configuration is 
explained. 

[0017] 

According to this invention , in storage system which 
possesses cache memory device (upper side connected logic 
device of plural and cache memory device which is sharedto 
storage device side connected logic device of plural )which 
remembers storage device side connected logic device of 
plural which the configuration does upper side connected 
logic device of plural which configuration does interface for 
upper position device and interface for storage device and 
theaforementioned storage device and data which is 
transferred between the device of these at one time, Because 
in order to be connected mutually, by common bus which 
isshared to these device configuration it did storage side 
connected logic device , and cache memory device of upper 
position equipment side connected logic device , plural of 
aforementioned plural , as for upper side connected logic 
device and storage device side connected logic device and 
addition or modification of cache memory, Simply, it can add 
these on common bus and or it just modifies to benecessary, 
can achieve up grade easily with addition and can acquire 
scaleable system configuration . 

(0018) 

In addition, modulization being done, • removal (attachment 
and detachment ) you install these upper side connected logic 
device , storage device side connected logic device and cache 
memory device ,unrestrictedly in [puratta] where common 
bus is arranged, because itrequired, also addition job of 
required number quantity ofthese device issimple. 

[0019] 

In addition, upper side connected logic device , storage device 
side connected logic device , cache memory device , and the 
common bus which connects between these to be done 
doubling , dividing into2 system , because wiring it is done. 

When these device damage occurs on one hand even, 
degeneracy driving ispossible making use of device of other . 

Furthermore, data which shows degeneracy operating 
condition at time of damage is written to joint ownership 
memory. 

[0020] 

In case of this, because upper side connected logic device , 
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*"Ci~ll.l!~ii.lk tJ~-\'·:1~ ~;t.::e•J lltil:lc1:. L '"f 
tt.t~~tQi!R~J;tO'.l::::~:::t-?11$~.llfiL ·n '{) 
O'.l-r:. ~A.-Tk~~.l.t.-t{);:cfd:<~;rs:~~rr 
t.i:?T~~a'il~O'.l~~~rrt.~:~~~-~~mO') 
~~~iB1.JDl..t:: LJ "9 {);:ctJ<iiJ~"t:i9){) o 

[0021] 

'iillhi~t=mi~~tL. -t-tLI::J:LJI!ft~'iimlnUt 
~~~~l.ft"t {). 

[0022] 

~m~ii~.~~O')~BEm~~~~h~b 
1tt::7v-fH~c~tL. ;:tt.I::J:LJ~*O')j;:;Jf~¥1' 
A.?~!ll t:l'~fflL 'f::tO'.li::!±J"{T7?i:!A.111' 
k~~$1§1:~{,0 

[0023] 

~'\'·:~~ ~;t=E•J ~filet, ::::~.::e::.n \A.I::i~HUx LJ 
f;tlti;tt,{).:\=-'\Y•:J~ ~;("E;IJ "E;~ ~-)(.,(~'\'':/~ 
~;(=E;IJ I \·y7-~)C, ~~ffl 0').:\=--\'•:J~ ~.:1..::. 

·:~1--c-c:mnll:~tt.. ~~m O'.l.:\=-'\7·:~~ ~.:~.=·:~1-
lct. ::::J"E:.n \A.I::il!tlt$t& eH':EI::lfll L)f;f"tti;tL 
{)~~fflO'.l~'\Y·y~~;f.-!--,\•y7-~~1tl.. T 
~~I!Ul*"C~ti.{)J:?I::fd:~TL \{)0')1:. fin$. 
1::~~9 {);:ctJ<-r:~ {). 

[0024] 

,W.R,;I::J;LJ, ~~*liiiO'.l~cm~A.-T k~~{);: 
ctJ<-r:~{). 

[0025] 

[~1!1§{9lj] 

w:r1::. :•M~BJlO'.l~IJ1§9lJ~rgJiBiO)jg) 1 tJ'i;l8il 
SI::J;LJ~~"t{). 

[0026] 

rg] I lc1:*~BJlO)li5;~18J~ff-9 a 

18JII::J;LJ, *~1!1§{9lj0')~~~~~9{). 

[0027] 

I 1<1:. ~ ..t. itL CPU(*A.I--)tl*"Cffl ~Jlll"E~ ~
Jt--r:t9){)*A.~'-7~:111~. 2 ret. ~scm~f*tl 
t5tm~ll.I!=E~ ~-Jt-1:19){)-T-< A. ?7~:111$. 
31<1:. iilii=E~~-J(.,J\,i!fii~~tL{)-T-11~-~ 
icm"t {)~'\'·:~~ ~;l=E•J, \·:~?--~(~'\'·:~~ ~ 
;(=E;IJ=E;~~-J(.,),4 lct*A.I--7~:111 I. T1'A 
?7'1:1112 • .:\=-'\'·:~~~;t=E•JJ\·.:~7-~ 3 O'.lra, 
O'.lf-11f.ii~lt!Jfllll~a]{)::::J"E:.n\A.. 5 1<1:. *Viti 
1::7 v1'~1::DC~Lt::Em~f*"t: (9){)fill~ 7-< 
A.?tlf.(J;J. "Ff7v1'71'A.? JCL '?)1:19){). 

1995-1-24 

storage device side connected logic device , and cache 
memory device in each case possess connector section of live 
wire *removal correspondence, doing preservation inspection 
without stopping system , itis possible to exchange 
breakdown part , to add part foraddition. 

[0021] 

Also power supply section is done, doubling actualizes 
uninterruptible electric power supply device with that. 

[0022] 

storage device makes array shape which combines small 
shape storage device of plural ,can shorten access thyme in 
comparison with those which because ofthisuse conventional 
large scale disk drive I . 

[0023) 

As for cache memory device , cache memory module which is 
directly installed in common bus (cache memory package) 
with, configuration to be done with cache unit for addition, as 
for the cache unit for addition, through cache port package for 
addition which, *removal is installed directly unrestrictedly in 
common bus necessarynumber it is connected, because it 
groans, it can increase anddecrease simply. 

[0024] 

With fault, storage system of high reliability can be acquired. 

(0025] 

(Working Example (s )] 

Below, Working Example of this invention is explained from 
Figure I of drawing with Figure 18 . 

[0026] 

Figure I shows conceptual diagram ofthis invention . 

With Figure I, gist of this working example is explained. 

(0027] 

As for I , as for host adapter , 2 which is a logic module for 
anti- upper position CPU (host )connection, as for disk 
adapter , 3 which is a logic module for anti- storage media 
connection, cache memory package which remembers data 
which is transferredbetween both modules at one time (cache 
memory module ), as for 4 as for common bus , 5 
whichadministers data transfer control between host adapter 
I, disk adapter 2, cache memory package 3, it is a magnetic 
disk group(Below "array disk " with you call ) which is a 
storage media which in longitudinal and transverse is 
arranged in array . 
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*A.I-7~:111 I let: • .l:.ti1':.t11?:r.-A.{l\QO)'T 
-11lf~ it& tf.7 t=t...-A.lf~it~ ac11H.lf*1':.t11?:r. 
-A.m(J)-T-11lf~x.t& tf.7t=t...-A.lf~itl:iA:tl"t 
~~W:c • .:.n.;~lfiiJ1311Wl!.l!"t .Q=!I!itLt::~-1' 
?o:to-t!·;rlj·c~;fij"L n ,~0 
'T-<A.?7~:t11 2 let:, !Cit~.li*"'T-11~~tfl 
"t~k~0>7t=vA.~-~~c.~m-T-115 
mm~~-T-1IO>~~~~c.~m~~~~ 
m.a~w~-t~~~c . .:.n.;~lkiJfffl!~l!.l!"t.Q 
~1'?o:to-t!·:r+.tc~;fij"L ""CL ,~0 

[0028] 

jgl I l:it;lL \""(, .1:. ti~!i(CPU)f.l'i;i!i;n ""(~ 
t::$~~.1:1--T-111ct:. *A.I-71':111 I fJ'i;::J=t:: 
~I<A. 4 ~:fl'L ""C-Jl;f-"V•;I~.:L)l=t::: 1)1~·;~Jr
-:; 3 I::S:~~ct;.:.ci::J::LJJ:. til:~ 7f&i!f~fj 
L '· -f(J)~O)~~~r~~,-c:;f--v·;~~ .::~..;(=t::•J 1 ~·;~?" 
--:; 3 fJ'i;T-<A.?7~:t11 2 ~*IEBL ""C7v1' 
f!-<A.? 5 l::tt~~<t·o 

[0029] 

'tt::: • .l:.ti~!if.l'i;O>f!-11~.1:1-tl:IL$~1::~ 
L ""Cict:. ;f--v·;~~ .:~..;(=E:I)I ~·;~?"--:.; 3 .l:.l::f!-11 
fJ<:1f.rf"t.Q:tfA~Ict:7v1'-T-<A.? 5 il'i;lct:~h 
I±J~"f, ;f-"V•;I~ .:~..)l=E:I)I ~·;~Jr-~ 3 J:.O)T-11 
~ .1:. ti~!i I =•iii! "t .Q o 

-n;f-"V·;I~ .::~..;(=t:: 1J I <•;~?"-~ 3 J:.I:-T-11fJ{ 
ff:r±LiJL'il'€>1ct:, 7v1'-T-i'A.? 5 fJ'i;'T-i'A. 
?7~7'11 2I:J::LJ::J=t:::.ti\A. 4 ~*fEBL ""C-Jl 
;f--v·;~'l.:~..;(=e:•JI~·;~?"-~ 3 1=•~~-tnt:::~ 
fiii~I::*A.I-71':111 I ~*IEBL ""C.l:.ti~li"' 
fiij!"t.Qo 

[0030] 

::J=E::.t1\A. 4 .l:.O>*A.I-7~:111 I, 'T-<A.?71f 
:1112. +-v·;~~.:L;(=t:::•)I~·;~"T-.Y 3 :§.l.llct:-fO) 
tl~l!!la7ffil:l:.iA:;t~.:.cfJ<~~.Qo 

*A.t-71':111 1 O)~~t&a::J.:;tnlct~J:.tttt 
~~~A.ll!:iJ<J'.:itL • .l:.ti*A.H::~"t~f!-11 
fiii!~:t.Ja7~6':>~.:.cfJf~~.Qo 

f!-<A.?7~:f11 2 O)~~f&~J!.:;tnli!Cii~ 
f*l:~"t.Qft~I~A.flllf.l<J.:it::.L. ~ij~f;$:1: 
•-t.Qf!-110>·~~~~.1:1-tl:ILO>fiii!~:t.J 
a7i!l~.Q.:.cil<~~.Qo 

'tt:::. fiil~l::tam~i*O>I!!:tttHJo"t .Q.:.ctJ<~ 
~Qo 

;f-"V•;I'l.::L;('t:IJ I (•;~?"-~ 3 O)~~f&~iA:;t*t, 
li-T-$10>-~~M±IPJT~6?.Q.::f.-v·.:~'l.::~..;(-t•J 
O>@.iittJ<ll£itL. Beii~f*O)t(t@.iiti::M"t .Q 
;f--v·;~'l.::~..;(-t•J O>@.ii:O> lt$~~6':>-Q.:.ctJ<~ 

1995-1-24 

host adapter 1 data fonn and address fonn of upper position 
interface side data fonn for the storage media interface and 
doubling which means. these which are converted to address 
fonn control is done has had microprocessor which is done. 

disk adapter 2, address computing function in order to house 
data and generating function of the redundant data for storage 
data guarantee and function which recognizes storage media 

· configuration infonnation and, these control has had 
microprocessor which is done to storage media . 

(0028) 

In Figure I , writing data which is sent from upper position 
device (CPU ), through the common bus 4 from host adapter 
I, does end report in upper position by writing to onetime 
cache memory package 3, after that writes to array disk S at 
empty time via disk adapter 2 from cache memory package 3. 

[0029] 

In addition, when data exists on cache memory package 3 
vis-a-vis data reading command from upper position device , 
it does not read out from array disk 5, transfers the data on 
cache memory package 3 to upper position device . 

On one hand when data does-not exist on cache memory 
package 3, after beingwritten to one time cache memory 
package 3, with disk adapter 2 via common bus 4 from array 
disk 5 in same way it transfers to upper position device via 
host adapter I. 

[0030) 

To change number of connections into option it is possible 
host adapter 1, disk adapter 2, cache memory package 3 each 
on the common bus 4. 

If mount quantity of host adapter 1 is changed, anti· upper 
position connected number of passes changes, it is possible to 
raise data transfer capacity for upper position host . 

If mount quantity of disk adapter 2 is changed, connected 
number of passes for the storage media changes, it is possible 
to raise transfer capacity of writing /reading of data for 
storage media . 

In addition, it can increase also quantity of storage media 
simultaneously. 

If mount quantity of cache memory package 3 is changed, 
data temporarily the capacity of cache memory which is a 
storage site to change, because it is possible,to raise ratio of 
capacity of cache memory for entire capacity of storage media 
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@~m~.~~~~m~;7~~~~~~-' 
n<.:f-v·:.ry .:~.J=t 1J ~f:::ff:t£"9 ~lit~< l;ll'f .:f-v 
·:~.Y.:~.t•;~t-~Jc!:L '?)~F.Iitlf:l~$/f~?"-?:1 JL-fJ 
~mmlill:~~m-e@~. 

[0031] 

~2~.~~m~t~m•~~--~~~L~ 
tm-e~~. 

rgJ 2 fi. ~ 1 mttiJ!!!:i>'m*~t-7$i':1,&'CJ~ 
'JIJ.i>'m~-f~~7$i':1,m?-t:,. -ftt.-f'tt. 1 iJ't:. 
lt~~L. it!!f;I:~~~~III§L "'CL '.Q. 

[0032] 

;f\~t-7$!":1, I f::t:iL'"'C. 6 f;l:*~t--f:..,,-:;7 
:r.1' ~m:]'{;m~~iltSi\ m~f:.ifm~ ~m~i£: 
flail. 7 f;l:~~~-,:;7;t-~·:~t-~71..-1'~-f~ 
'J 5 .lll7;t-~·:~H::i£:tl"9 ~ 7:t-~·:~t-i£:tl 
a!l-e~.Q. 

8 f;t::J=t~""'~ 4 ctm~-,<1)~~~a=J.Q7-' 
fi:i2ilt~J~a!l-e. 11:!a!lf::' <7·:~Hii:i2i$.~m~
'~tfH~"9.Qiic!i' \·;~:;7y~fi"Jii&L "'CL '.Qo 

9 f;t~-Mi!a:~ftiiifllifJ:'l'UM~'illmtlmiiJJf~' \ 
A.l-!''71' 1\(l;ll'fBTLJc!:L '?)"t:Nl~. 

[0033] 

;f\A.t-~;m~-,&:i2i~-~IOm~1'~C:1 
C~·:JiJ"(V.A 1' fMP J c!:L '?)f:.sltif.l<tt.. *~t-
7,.:1, I fi"Jm~-,&:i2i$1J{$f;l:~ MPIO m~ 
!Jill' "t:fi'btt..Q 0 

[0034] 

MPIO f;l: MP li"Jmll~!i!t~~~f.1Ufj~ .QfJc!:*F.Iitl 
Mtt~lltf¥:~-Qt.::tlf:lf:: 2liit~tt. -ctJLJ. 11 m 
7-:r.•;.~:haJ!"t:liilt.:.IIJi'F~T~ 2liil:~tl.t.:: MPIO 
c!: MPIO' ~Jt~-T:r.·;~'JL "'CL '~• 

[0035] 

12 f;l: MPIO <1)$1Jf$:1C1'?.L..~~ffrt~:1-t
~~\1'A."t:. ;:<1):1-t-~J\1'~ 12 f::f;l::et@fi 
~'iiifllitJ:*~•:;7?~.Y.:~.~:e-~~~mL-ct:> 
~). 'tt.:: MPIO f;l:te-~f:J;C;t.:.-c 13 0)0-:hJL-~ 
=t1Jf:$1Jf$:1c1'?.L..~::Jt::::-L -ci~Hf!~.Q;:c!: 
f::J::~J. MPIO mJ=tiJ7~~~~rp,(])f.ijilit~ 
~I.I!L -ct:>~J. (g)l:j:l!iJU!i!~rm'ttt.t.::a!I:St 29 n<-T 
-v:::t-JL-7$f:1,=t~.:J.-)l.-"t:Nl~). *~t-7$!":1, 
I f::f;I:E!!=t~.:~.-JL- 29 n< 2 ll!li&HU!tL -cct;).Q. 

[0036] 

~-f~?7$i':1' 2f:t:iL'-c. 14fi7v1'~-f~? 
f::ti@illiG~-,~~?,. it£.f:~f41!"9 Q/ \•;.~ 
:;7y~=t1J, 15 fii\-:J7yJ=t1J 14 mttJf$&'CJ7 
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probability (Below "cache hit ratio" with you call ) where data 
which access is done existson cache memory such as is raised 
can actualize scaleable equipment configuration from 
anti-upper position device . 

[0031] 

Figure 2 is something which shows detailed constitution 
figure of conceptual diagram of Figure I . 

Figure 2, host adapter of plural table of Figure I and among 
disk adapter of plural table , respectively shows just I, other 
things have abbreviatedillustration. 

[0032] 

In host adapter I, as for 6 as for signal converter , 7 which 
converts light signal ofihosutointaafeisu ] to electrical signai 
it is a format conversion section which converts upper 
position data format to format for array disk 5. 

8 with data transfer controller which administers transfer of 
data of the common bus 4, has built in storage buffer which 
houses data of packet transfer unit in interior. 

9 is live wire * removal respondable small amplitude current 
drive shape bus driver (Below "BTL " with you call ). 

[0033] 

data transfer request from host is taken over by 
microprocessor (Below "MPa " with you call ) of 10, data 
transfer control inside host adapter I is done under managing 
this MPa 10. 

(0034] 

MPa 10 detects damage inside MPa such as in order 
toguarantee high reliability to double to be converted, to 
double whichoperates similarly in checker section of ll MPa 
I 0 and MPa l 0* which are converted are done relative check . 

[0035] 

With boot device which houses control program of MPa I 0, it 
rewrites 12 to this boot device 12 and adopts possible large 
capacity flash memory, in addition, MPa 10 the copy doing 
control program in local memory of according to need 13, has 
actualized the acceleration of memory access time of MPa I 0 
by using, portion 29 which issurrounded with in the diagram 
dashed line being channel adapter module , In host adapter 1 
twice road is installed this module 29. 

[0036) 

In disk adapter 2, as for 14 as for buffer memory, 15 which 
houses data which is written to array disc in sector unit as for 
data control buffer, 16 which controls buffer memory 14 and 
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-1t~ialfi!J~(£-fif,t?-T-1t$l~1 \•;/77$. 16 
l;l:7Ld'-T-<A-? 51:::S:~i!t..·-T-1t(£-~iif"t.g 
~~w~~-T-11(£-~~"t.g~~-T-11~~ 
$. 17 l;l:J'v-1'-T-<A.? 5($1-7·:~1-)1::~9 .g-( 
.=.~.I-$1(SCSI W~A.$1ili.IH::..-$17.:t:-A.)1:ii? 
.g. 

[0037] 

*-t:.-T-tA-?7~-:I$!2 J':IW-T-1tfii~itllltfl!li. 
*A.I-7~-:I$11 ~liilt.:.m~(£-~.g MP Ji!ili2J.$(M 
PIO,MPIO' ,7-.:t:•:JtJ II. ::1-1--TI\-(A. 12. 0-
tJJJ.,J!-=E•J 13 fJ,i;fJLJT-1'A?7~:f$tlflWitJJ~ 
:to'17 1... (£-m:U"t .g )W1flli!"T'1:fif,t;f?tt,.g. 

[0038] 

7v-1'-T-<A-? 51;1:.181 21:1;1: 4 '?W-T-tA-?(11 
-7·:~1-)l..f.l'ff;:l.. -ct,tL 'fJ<, ~~1::1;1: l'f:tW-T-< 
A.?7'/-:f$121::~l,..0fjjtl;f 4(~) X 4($fit)-4(~) 
x 7($!itpw-T-<A-?-c:m~2:n.g. 

-~JI;j: ECC '1 JJ.,--:f(ErrorCorrection Group) 
(£-mlitL. ~ ECC 'i JL---:II;l:0fJ;tl;f 3 '?W-T-
11-T-tA.?~ 1 '?WI~·J.:r-<-T-<A-?-c:m~2:tt. 
.g. 

£1::. fii!tl.WJ:?I:: • .::.wcl::?t.i:7v1-T-<A-? 5 
W I MI::~L... =!IHI:;2:tl.t::*A.I-7~-:11tt-= 
mit;2:tt.t::*A-t-7'1-:t1t~=m il:;2:tt.t::-T-< A 
?7$1.:1$1(£-il.l.:."C, iii)~ CPU f.J'i; 7?i:!A. 1:~ 
.gJ:?I::tJ...,"CL '.g• 

{-l.. "C. *A.I-7~-:I$!W-1ll::ll$~f.J<~~l..t:. 
~~1::1;~:. *A-t-7'1-:t1twit!rntL..<I;J:"f-<A-? 
7'1:1$1Wit!'!1.it-ill:. "(". liiJ t.:. CPU f.J'i;liilt.:. 7v 
1-T-<A-?1::7?i:!A."t.g.::.~f.J(1:~.g. 

[0039] 

~'\'·;J~.:~.JC.:C•)I\•;.~7-Y 3 l::if';)L'"C. 18 li~ 
7'/:1$1@ MPIO f.J<~il1::7?i:!A.iiJfi!l1:Ji.l.l 
w1fJmfflft(£-acf!"t ~~'R JC.:c•Jftll. 19 l;l:~:fi 
J!"EIJitJjltfllftll. 20 l;l:~'\'';J~.:LJ!.:CI)ft'fl, 21 l;t~ 
'\'•;J~.:LJ!.:ClJlfi!Jfftll$1:ili)LJ, jifij;(.:CI)lfi!J~ftll 1 
9. 211i~I::JC.:C 1J:I:~~h-T-1t1!t!:ruiWl\O) E 
cc ~litlElll&. ~.11-I:I:IL-T-$10)-:ft&'CJiTIE 
(E)/l&~J':)jUl,.., ~'\'·;J~ .:LJ!"EIJ I \•;JIJ'-y 3 ~ 
f*1:lii7.: 1GB W ~'V·:J~ .:1. ~:II t- ~l.J! L "Cit;) 
LJ, ~li:m~J:::.I;j: 2 iifiil:;l.. "C~~l.. "CL '.g• 

[0040] 

~'\'·;J~.:LJ!"EIJ~fi:~J!I::~~"j" .g~~l;l:. ~ 
'\'';J~.:LJ!"El) I \•;,~7-Y 3 O)ft;bLJ 1::(*-t::li. 
~'\'·;J~ .:~.J!.:CIJ I \•;,~7-y 3(::1JDjt "C)221:~T 
~'\'·;J~ .:~.if.-l-1 \•;.~7-y(£-~~L... 23 -c:~"t 
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controls data transfer as for redundant data generating part , 
17 which forms redundant data inorder to guarantee data 
which is written to array disk 5 it is a initiator (master side 
interface of SCSI ) for array disk 5 (target ) . 

(0037] 

In addition data transfer control inside disk adapter 2 as host 
adapter I is done undermanaging MPa periphery (It consists 
of MPa I 0, MPa I 0*, checker II, boot device 12, local 
memory 13 and installs control program for disk adapter) 
which takes same configuration . 

[0038] 

array disk 5 is shown with Figure 2 only disk (target) of 4. 
Actually for example 4 (Side) X 4 (Length)- configuration it 
is done with 4 (Side) X 7 (Length) hom disk vis-a-vis disk 
adapter 2 of I. 

row configuration does ECC group (ErrorCorrectionGroup ), 
each ECC group configuration is donewith parity disk of for 
example 3 data disk and one . 

Furthermore, later mentioned way, access it is possible from 
acertain CPU , is done host adapter jp7 doubling which host 
adapter and doubling whichare done via disk adapter which is 
done array disk 5 a this way vis-a-vis 1-set , doubting , it 
groans. 

When and, host adapter damage occurs on one hand, from 
same CPU access it can make same array disk via other of 
host adapter or the other of disk adapter . 

[0039] 

In cache memory package 3, as for 18 as for joint ownership 
memory section , 19 where the MPa 10 of each adapter in 
common remembers various administration information with 
accessible asfor joint ownership memory control section , 20 
cache memory section, as for 21 with the cache memory 
controller , as for both memory control section I 9, 21 together 
it builds in inspection and the correcting circuit ofECC 
producing circuit , reading data for memory writing data 
guarantee, actualizes cache capacity of the maximum 1GB 
with cache memory package 3entirety , to 2 aspects 
converting, it mounts on equipment configuration . 

[0040] 

When cache memory capacity furthermore is increased, (Or, 
in cache memory package 3 adding ) it can mount cache port 
package which is shown with 22 in place of cache memory 
package 3, through connecting cable between [puratta] 
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:17·;~~( ~t&~L.~hti)ra,fi*1C'r--:! JL-~ft 
1.... -c 24 -r:~9~-v·_:~~.:~.~.::.·:.t~ ... ,:.fi*"CL.. rtf.!: 
t.rt:>, ili5\:~.::.·;~t- 24 ~o:>~-v·;~~.:~.;t.::r•JI:. 
(;l:, ~-v·;~~.:~.;f--t-J <·;~?--:.; 227Jl.'C.Pr-"'J JL-
23 ~ftL '"C7?t!.A 1:~-QJ::?I:."fil(;~tl.), ;:tJ. 
I:.J::-:>T, :fit=*: 8GB2 ifiiif:1!~-\'·;~~.:L~:fi~~ 
~9 .Q;:ctJ<-r:~.Q. 

~ 2 1:1;1:, ~-\''/~.:L;(.::CI)lh7-:_; 2 ~ 2 ifii 
i5\:ltt::.o:>I:.1JO;;t '"C. ~'\"·,:~~ .:~.if.-t-1 <·;~?--:,; 
22 ~~~~..... ;:nr:.?--"'JJL- 24 ~ftL.-rt.,<? 
~O)~'\"~~.:~.~.::.~t-M~fi$1CL.~~~~~L. 
'"CL '.Q. 

[0041] 

~L~~~*.A.t-7~:1~ I.-T~.A?7~:f~ 
2, ~'\"·;~~.:~.;(.::C 1J/(·;~7-:; 3 (;l::::J.::r:.o\.A 4 
~ftL "'(?to:fJ<-:>"CL '.QfJ<, ;:O):::J.::C;.n \.AtfJ, 2 
5 l;l::§.7~:f~O) MPlO tJ<~:fiiJ.::CIJ~7?i!.A 
9 .Qt::.~o:>"" JL-7-:tat!~"t 1\.A.( 1;1. rrM , ' 
A.JCL'?), 26l;l:~il-T-~fii~~rr?F.iiill/O 
J'\.A(~J. rrF 1 \A. Jet. '-5)-r:;t;:,..Q. 

[0042] 

i\llii.'l 1/0 1\.A. 26 l;l:il'ii';l;l: 64 t:::•;~I--¢Ji1! 2 ~$1f 
161~r:.ll.ltFL. -rt. \.QfJ<, ~i!~~llij:r;~:c-1:>;tJ' 
I ~*1f.O)h "'(!O)ji§i§II.JfFfJ<iiJ~"""C.:;t;)~J, *-t::. M 
I \A, 25(:.~1JfJ<§t~Lt::.~ftl;j: F I \.A 26 (J)c 
't:li;fJ' I ~$1t~~JflL '"CII.Jt'FiiJ~-r!;t;)..Q. 

[0043] 

J!(:;;5~tifj~~lt(tifi~(J)~, tifit&i~~O)ftf.j 
~,J,~<L. -c~Ui~rrt.~:?;:c-c::, ~A..:r .L.~'*!Itl 
t*::fmo:>il:if:tifit&i~iiJ~c9.Q)O) BTL9 ~:::J.::C/ 
1\.A. 4 o:>1'::.-~-7.:x:1'.AI:.-t.Q;:c-c::, *A.t--7 
~:t~ I (:~iJfJ<~~L.t::.~~- ~.A9.L..I;l:IEJ 
111J(f.JI:J$:~i!l ~A. ~MaL.fl!!o:>*.A.I--7~:1~ 
O)I~.A.~IflL''"C7v1'-'f~A.? 5 I:~L.~..titl: 
(1611.:. CPU)fJ'i;0:>7?t!A.~-$1C"t .Q. 

~lit ftl;l:, ~A.9.L.'*fti.PI~fml:i)L ''"C~i!o:> 
§t~Lt::.*.A.t-7~·:t~ I ~.IU!LJ~~- :iE~fO:* 
A.l--7~·:t~ 1 ~~.A9.L.I::tifi.AL., 27 o:>~!Tf.lf.l 
:tat?:·;~":t(~ rrsvP Jet. '?)fJ'i; 2s o:> LAN~ 
ftL "Cfll8o:>f~~~4~. ~.A9.L.I;l:xtl~tl. 
t::.*.A.I--7~:1~ l O)fJJfi:~-T.:x:•;J?L.:iE~i!;t;) 
tl.l<fMa1<.A~fll8~1t.Q;:c(:.J::LJ. Mff.LI::. 
ilfi~~~L. '"CL '.Q. 

to:i:>, (gltp LANC 1;1:, LAN Controller(SVP -(::,.. 
~7.:x:-A.:::J/I--Cl-7)1:;t;).Q. 

SVP27 (;l:, ft!!O)*A.t-7~:f~&ti"'f~.A?7~ 
:t ~l:tf6l~l:.fi*1C~n. IUJl& ti~!iffJ<ftto: 
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(substrate insertion sheet) which is shown with 23 it can 
connect to cache unit which is shown with 24, (In cache 
memory inside namely, addition unit 24, through cache port 
package 22 and cable 23, access in order for it to be possible, 
configuration it isdone), with this, can increase cache capacity 
to the maximum 8GB 2 aspect. 

With Figure 2 , although cache memory package 2 was 
provided 2 aspects, adding, itmounts cache port package 22, 
through cable 24 to this, it has shown casewhere several cache 
unit 24 are connected. 

[0041] 

Above, host adapter I, disk adapter 2, cache memory package 
3 which is expressed is connected through common bus 4,but 
in this common bus , as for 25 multi processor bus because 
MPa I 0 of each adapter access does joint ownership memory 
(Below "Mbus " with you call ), 26 is high speed l/0 bus 
(Below "Fbus " with you call ) whichdoes high speed data 
transfer. 

[0042] 

high speed I/0 bus 26 2 system operates simultaneously with 
usually 64 bit width , butat time of damage either one 
degeneracy operation with only of l system being possible, in 
addition when damage occurs in Mbus 25,either one ofFbus 
26 using I system , it is a workable . 

[0043] 

Furthermore when by fact that BTL9 oflive wire *removal 
corresponding (At time of* removal, making load of"' 
removal part small, by fact that it does "' removal, system 
while it is awork state • removal possible it does ) is 
designated as interface of common bus 4, the damage occurs 
in host adapter I, system occlusion does this damage pass in 
the automatic and continues access from anti- upper position 
(Same CPU ) vis-a-vis the array disk 5 making use of pass of 
other host adapter . 

If maintenance person, removes host adapter 1 where damage 
occurs in system work state inserts normal host adapter I in 
system, through LAN of28from processor (Below "SVP" 
with you call) for conservation of27, gives display of 
restoration,system operates host adapter l which is exchanged 
check and it isnormal, in restoring occlusion pass depending, 
Non stop driving is actualized. 

Furthermore, in the diagram LANC is LAN controller 
(SVPinterface controller ). 

SVP27 is connected in same way to also other host adapter 
and the disk adapter , supervision and conservation are done, 
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t>.tt..QJ:?I::t.t·:>"n '.Q. 

[0044] 

i:t:., :§. 711':1 11(J)$!Jt$:1c ?"7.L.I::i£:J!t.J<~ 
.Qift~l;l:, SVP27 fJ'~ LAN28 ~:1)-L. "C:1-t-"f 
1\1'A. 121;1;JI::~.QlMI$:1tJ?"7k(J)I;1;)~~-~ 
tt ;t .Q.:.cr::J: LJ mtf.$ JJ:..(/.)7·:~:1 ?"v-t: tJ<iiJfiE 
~~.Q. 

[0045] 

~~-~A.~.L.(J)lMI$:tc?"7.L.~7~:1?"v
t:~~btr9 .Qti'i'~·r<l:. *"f'*A-t-71i':t11t-T-r A. 
?71i':f11(J)~"E~.:::t.-JL-~ I "E~.:::t.-JL-"f-::>f!ll 
~L.. $llt$:1tJ?"7.L.(J)7•:~:1 ?"v-1-=~ftL 'M 
tl~"t.Q. 

JJJ.J:.(J)J:?I:: l "E~.:::t. -JL-"f'-::>(J)$1J!$:1tJ ?"7 
.L.(J).A.tt.tl.itlitF~f:iLJii"t.:.ci::J:LJ. ~~ 
f* (/.) $11 !all:t tJ ?" 7 .L. .A.tt.tl.it tJ< ~ litii~ .tt..Q 0 

[0046] 

jg] 3 let. (g) 2 I::;F-L.t:.WiJiX:(g)l::i{:b"C"f-110) 
mt.ne:.:r -11 (J)ilru£ ~;r- t..t:. (g)~ ~.Q. 

[0047] 

J:. itltJ'.; 7v..f "T -r A. ?l::"f-11~:e~i6<t;~ 
~, ~J.itlt ESCON(;'i;'T-\'.:f'.JL-o:>i1it=~, IBM 
U)tJ'~- 9t"f":&:~i6i1-9t(J)~am~ra,J:.(J)~Jll! 
7t:vA.ttf*!i(v...ll'fPAJCL '?)tJ<i!.;.tt. "C*t:. 
~. "f-11(CKD(Count Key Datap;t-x•;Jt-) 
+CRC ::::J-t:tJ<~.;.tt. "((.Q • 

.:..n.;o};'t~~~<l:~~r&:tlfm 6 ~itt~m~r:: 
i£:tl"t .Qcftr::, <•J.:r-r~~tiX:L.. 7:t-x·:~t-r£: 
flfm 7 ~lcl:"f-117;t-x•:Jt-~ FBA(Fired Blo 
eked Architecturep;t-x•;~H::i£:tl"t .Qcft 
1:: LRC(Longitudinal Redundancy Check,-&~ 
jjiaJ7i:.Jii:Jl'T:x:•;J?)::::J-t:~i;J-:1J[]L,, J!l:: PA ~ 
-T-11(J)-fmct..-cnY:i6N~7v4-T-rA-?..t:. 
(J)~Jll!7t:vA.( W.l'fLAJCL '?)~~tiX:L.f.:~ 
.:..tt..;f(t"((J)ttf*!ii::~L, "(I < 1)~-(~'{;j-:IJ[]L, "C F 
1\A. 26 r::i!.;.tt..Q. 

[0048] 

::\'--\'·;J~ .:::t.l <·:~?"-~ 3 ~lcl:. F I \A. 26 fJ\~O)"f 
-111::ML. "C~LJtTiEiiJfiM; ECC ~i-t:IJDL. "C::\'-
-\'':1~ .:::t.;I."E'J 20 r::1ft~i6u. 

[0049] 

-=f-rA-?711':111 2 ~let. F 1\A.fJ,~(J)"f-111:: 
~L. "CJ!I:: CRC ::::J-t:tJ<{-t:bD~.tt.. ~"f-11 SC 
Sl4;:.,11-7:x:-A.~ftl. "C71.,-f"f1'A.? 5 (::~ 
.;.n. Sl~"f-rA.?~llii'-ll:: ECC ~i-t:bDL. "C 

1995-1-24 

it groans. 

[0044) 

In addition, when there is modification in control program of 
each adapter ,through LAN 28 from SVP27, up grade of non 
stop is possible byrewriting content of control program which 
is inside boot device 12. 

[0045] 

Namely, control program of system case up grade is executed, 
each module of host adapter /disk adapter occlusion l module 
at a time it does first, does up grade of control program and 
reconnects. 

Like above control program replacing of entire system is 
executed by repeatingreplacing operation of control program 
of I module at a time. 

[0046] 

Figure 3 is figure which shows guarantee of flow and the data 
of data alongside configuration diagram which is shown in 
Figure 2. 

[0047] 

When from upper position data is written to array disk , after 
physical address data (Below "PA "with you call) on storage 
space ahead writing is sent from for example ESCON 
(tradename, IBM corporation of optical channel ), first, the 
data (CKD (count key data) format) +CRC cord is sent. 

As these light signal as it converts to electrical signal with 
signal converter 6, form the parity , in format conversion 
section 7 convert data format to FBA 
(FiredBlockedArchitecture ) format the LRC (Degree Of 
LongitudinalRedundancyCheck, longitudinal direction 
redundant check ) cord is added, Furthermore after forming 
logic address (Below "LA" with you call) on array disk, PA 
asportion of data taking in adding parity vis-a-vis these all 
data , it is sent to Fbus 26. 

[0048] 

With cache package 3, adding error correction possible ECC 
vis-a-vis data from Fbus 26, you write to cache memory 20. 

[0049] 

With disk adapter 2, furthermore CRC cord is added vis-a-vis 
data from Fbus, through said data SCSI interface* •, is sent 
by array disk 5, magnetic disk device adds ECC individually 
and guarantees writing data . 
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112'~#"f-11~f!tl:ftiEL "'Cl. '~o 

[0050] 

7v1'"f-iA? 5 fJ'i;OJ"f-1I~#WLf::t;il.'"'C 
tliil~l::, *'T.J:.·;.~?::J-t:~;:ti::~#WL"f-
110J~:il/U1E~fft. '{gfifi~~~"'CL '~o 

[0051] 

l;J...t.(])J::?I::, 'T.J:.·;.~?::J-t:l<t"f-110J:fi:c;/j 
fil!l::;ttL "'CI<tif>~:&c;fiOJ7.KlJ!7.J:.•.;~?, "f-11 
(]) !H~<tWi>nfillt::ML "'( t<t<~J ;t 11, '1' t-!f! tt 
OJ)!I!iE.:r.J:.·;J?-c: 2 :BHtc;n "'(t;)~J. a;t:::fim 
t.~<ft;f?n~~~r",<~M'*'- ..am.~>-c:t.tEib 2 
liit'T:r.•;.~?::J-t:OJ?"IS I ?~!Z9"'T-11cL "'( 
~ ltill-t.:. ct::J:: LJ "f-11fimt:: n ~~M L "'( 
L\~o 

[0052] 

1m 41<tlm I 1:im.~f:::A7-7t: 1J"T-t'~~UlT ~ 
f:::di>OJ~f~BU!!m"t:if.l~J. 41 l<t7v1'T-t'A? 
~ttltifl"t~ttl{llll~=';lt-!11, 42 t<t7v1'T-t'A? 
~~~T~7v1'~=·:~t-!ll-c:, *~!ltl<t.:.OJ 2 
?0)~=.·:;1-"C:~/iX;c;tl,~o 

[0053] 

1m 5l<ttlltifl~=·:;l-41 (])~~lm"C:(a)l<tlEi.m!M, 
(b)l;t{!lqiliijgj~~;f?"t o 

5II<t*AI-71f::f11 I, T-t'A?71'7'112, .::f-"¥·;.~ 
~.:J..;£'1:1)1'\•:;7-'Y 3 ~~~T~~J!I!~!il, 52 
(;t{o$ 'ji~Jtj(:: fjfi~ ;('I: 1) "C: if> ~.::f-'V •:J~ .:L;(i: 1) !II 
r::t~~:imi~f~Utl"t~,\·;.~"T 1J!il, 53 l<t.::f-'V·:;~.:J..;t 
.:r•Jttast&tfl::.::f-'V·;I~.:J..~=-:;t- 24 &tilt~;t.:r 
IJ ffl OJi@.1JOJ \•:;"T 1J a:~ttT ~.::f-"¥·;1~ .:L;(i:IJ 
it~$, 541;1; SVP ~~!II, 55 l<tiiltiJ!I!~I::'ilimi 
~f~Utl"t~itJ!I!~fflA1·:;7~?"'ilimi, 56 l<t7 
t..-1 .:r -(A ?OJ~IiX:<~It)tJ<'J'mflo:>Jtl~OJ7 
v1"f-t'A?~~!Il- 57 l<t7v1''T-iA?$1::'il 
imi~m~-t~rv1"f-iA?mA1'';1.:r~?"'il 
iJm. 5SI<tiiliiA1'':17::..-?"'il~ 55, 571::'ilimi~m 
~T ~ illi ffl 'iliJUtJ{lllla:n -r: if>~ o 

[0054] 

1m 6l;t;:1;:~:11:7v1"f-t'A?~~IiX:T~c2'0J7 
v-( ~=·;JI-$(])~Ji!m"t:(a)l<t1Ei.mjg), (b)l;tiJIIJ 
iii~Ma:~;t?"t o 

[0055] 

rv1'"f-iA?~ttmJs6l;t;, ilt3K'T-t'A?~lft~ 
e:;;: 112 t:;-(8 ff x7 "J x2)~fiiij'fm"t: if>~)' ~m 
~ "f -fA ?Jilfti::P$:i!!ttJ<~~Lf:::Jtl~(])~flt(]) 
A.ntt;ta:~JAr::-t~t:::~r::. ttf!:OJlEi.mc'lf 

1995-1-24 

and guarantees writing data . 

[0050] 

In same way, you inspect reading data on basis of each check 
cord regarding data reading from array disk 5 and I you 
correct raise reliability . 

[0051] 

Like above, check cord vis-a-vis vertical (width) direction of 
horizontal check , data every of certain length vis-a-vis 
longitudinal direction of data to double is converted (for 
example byte unit ) with vertical check , with (in the diagram 
dot-dash line ) between region where in addition transfer is 
done expects completely safe in data guarantee inside one of 
this said double conversion check cord by all meansby as data 
transferring. 

[0052] 

As for Figure 4 with device external view in order to actualize 
[ sukeerabiriti ] which isexpressed with Figure I , as for 41 
control unit section which controls array disk , as for 42 in 
array unit section which mounts array disk , this device 
configuration is done with this 2 unit . 

[0053] 

As for Figure 5 as for (a) as for front view , (b) side view 
isdisplayed in mount figure of control unit 41. 

As for 51 logic rack section which mounts host adapter I, disk 
adapter 2, cache memory package 3, as for 52 the battery 
section which supplies power supply to cache memory section 
which is a volatilization memory at time of electricity outage , 
as for 53 at time of cache memory addition cache memory 
addition section which mounts additional battery for cache 
unit 24 and addition memory, as for 54 SVP mountsection, 
As for 55 as for switching power supply , 56 for logic rack 
which supplies power supply to logic rack array disk mount 
section when configuration (capacity) of the array disk is 
small scale , as. for 57 switching power supply , 58 for array 
disk which supplies power supply to array disk section is 
commercial power supply controller which supplies power 
supply to both switching power supply 55, 57. 

[0054] 

As for Figure 6 when configuration doing large capacity array 
disk, as for (a) as for front view, (b) side view is displayed 
in mount figure of array unit section. 

[0055] 

array disk mount section 56, in order to make replacing 
device whenbeing maximum !12table (Siine x71ine x2) 
mount possible, damage generates magnetic disk device in 
each magnetic disk device easy, has taken kind of mounting 

Page 18 Paterra® lnstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 

CQ-1002 / Page 849 of 959



JP1995020994A 

~®~~~~~-~~~~~~~~~~~~~ 
~?"Cl.'~. 

[0056] 

6II;t~=-·;.~t-~~m~~~~f.J<9t=&~')®i'fltll7 
7~-c!. :ttn~!J:~i\iliN.>~~~I:., Uiftlll.LI::.® 
l!l.#.i f.J\~/j\~~i'f11ill?7~~~ ?""C IN& ~it. L. 
'*~~LJ;J<;::J:I:."-iZtJ!J;t ~t14)i~~?""Cl. '~o 

[0057] 

~7~~5-c:~~L~~~•ooma~~~~-c: 
itt>~. 

[0058] 

71 I;I::::J.:C~J'\.A 4 ~::f1J~t-fiCtli!Lt.:::f5·;.~11(~ 
~®filiL]!J'j.ffl®*Ji)1:iltJLJ, 72 1;1:45-7~:111, 
I~·;J'T-y~:f5•;J11 71 ~fl~9~f=&lf)®:::J.:t-? 
11-c:ilt>~. 

[0059] 

*.At-7~:f11I.-T1.A?7~:f112.~~~~~ 
)l.:CI)I ~·;1'7-y 3 0fP,0T-$ZJiimi;I::::J.:C~/ { 
A 4 ~1l'L "Cft~t.::N.>, 45-7~:111. I~·;J'T-.Y 
l;t:::~.:t-?11 12 ..t.mf.f:~mco:>~m-c:ta*5t~ 
~~~LJ, *.At-711.:111 I®~~~- T17..?7 
~:111 2 m~~l!ll:~Eiwl::~;t~;:.ttJ<-c:~~. 

[0060] 

- ~. ~-\7·;1~ ~~ :l:~if/~9 ~~'€tl;t~'\'·;l~ 
.::~.)l.:CIJ I ~·;1'7-y 3 ~~~·;1~ .::~.;f-'-t-1 ~·;J'T
y 221::~;t -c~~T ~f.J', *f.:: I;!:~ 7l::ff;;"9 ~ 
~1::. ~"'·;.~~.::~..,t.:e•J,~·;.~'T-.Y 3 I:::I.Jc;t -c~"' 
·;J~~;f--t-I~·;J'T-.Y 21 ~~~L. ;:tt,l:., fl 
*1C'T-:1JL- 23 ~11-L "C~'\'·;.~~.::~..:L=:.•;.~t- 43(~ 
2 0 241::«!9)1::fl*"tT ~;:.tr:.~LJ, t~ID 2G 
B ID~iti:::I.JD;'t "CJ!I::B;:;A;: 8GB2 iii~®~~·;.~ 
~.::L;(.:CIJ~Jl~flt~"(!~~o 

[0061] 

~s~~5-c:ff;;L~~~•ooro~~~;(-.Y~ 
-c:a;,~. 

[0062] 

~ 8 -c:. :::J.:C~J{.A41;1:. :15·;.~11 71..t.~tr::ti~ 
laJI::::t•J~t-fiCtli!~:tt. -ct:>LJ, ;:ro::t?·;.~$1 11 1:: 
~L "C. ~'\'·;.~~ .::~.;f.-t-1 ~·;.t'T-..Y 22 W~tfi(C 
P)®l!ilf'.t$. ~'\'·;.t~.::L;(.:CI)J~·;J'T-y 3 0~ 
*Ji(C)Wllilf'.tOO. *.At-7~:1$1-=E.Y .::1. -JL-0~ 
*Ji(H)®llili'.t$, 7Jt.{f.-T-t 7.. ?711.:111-=E.Y ~
Mn~*Ji(D)®llili'.t$f.J<~rt~tt.. ~m;;;t:ns4 
"t:ff;;T ~~1::. 45-~~l;t, ~nt~fi'iiifll.llf.J'~~ 
mt~tt.~~~~=~?n '-c. ::t?·;~$1 11 1:.~Lit. 

1995-1-24 

system which becomes * removafpossible from front face of 
device and both surfaces of rear surface . 

(0056] 

61 converts, as with cooling fan in order to let escape heating 
of the unit entirety , cooling effect is raised, using small 
cooling fan from viewpoint of noise control, to small partition 
from floor surface takes structure which air blowing is done to 
ceiling. 

(0057] 

Figure 7 is connection system figure of logic rack section 
which isexplained with Figure 5 . 

(0058] 

As for 71 with [puratta] (sheet for putting being packed of 
substrate ) which printed circuit does common bus 4, 72 is the 
connector in order to connect [puratta] 71 with each adapter , 
package. 

[0059] 

As for data transfer between host adapter 1, disk adapter 2, 
cache memory package 3 through common bus 4, in order to 
do,each adapter , package becomes connectable any position 
of option on connector 72, itis possible to change mount 
quantity of host adapter I and mountquantity of disk adapter 2 
freely. 

(0060] 

On one hand, when cache capacity is increased, changing 
cache memory package 3 into the cache port package 22, it 
can mount, or as shown in Figure 7 , it can mount cache port 
package 21 in addition to cache memory package 3, through 
connecting cable 23 to this, furthermore itcan expand cache 
memory capacity of maximum 8GB 2 surface amount by 
connecting to the cache unit 43 (Equal to 24 of Figure 2 ), in 
addition to capacity of original 2 GB . 

[0061] 

Figure 8 is mount image oflogic rack section which is 
shownwith Figure 5 . 

[0062] 

Way with Figure 8, common bus 4 [puratta] on 71 printed 
circuit is made left and right directions ,can provide mount , 
of substrate (H ) of mount , host adapter module of substrate 
( C ) of mount , cache memory package 3 of substrate ( CP ) of 
cache port package 22 and mount of substrate (D )of disk 
adapter module this [puratta] vis-a-vis 71, shows with arrow 
84 in thefigure, as for each substrate , attachment and 
detachment it is done from * removal work surface side, 
groaning, when [puratta] itis inserted in 71, common bus 4 
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**'--l>t:::::J=e::..-, t.A 4 t:'il~ti*ff2:n-l>t0)1.*~ 
-l>. 

[0063] 

8t 1<1:. *At-71f::t1t t O)~ti..tO)"fnillll::.~ 
~2:*'-~-~...t~~:..-9-?x~A~~.g*::::J* 
?11m!. 821<1:'f-I'A?71f::t1t 2 O)~ti..t0)1'1:i 
ftlll::.~~2:n ~- 7v~'T-rA? 5 t:ti*ff"'t-l> sc 
Sl ::::J~·?1tftll. 83 1;:1::~"\'·;J~.:L;fi-t-,<·;~'.T-.Y 
22 ~~~Lt.::t:~O)ti*"t?--:1 )I,.. 23 JflO)fi*"C 
::::J~·?1tftll1.*~-l>. 

85 1;1:, ~"\'~ .:L.JL.:CIJ I (•;~'.T-'Y 3 O)~ti(C)O) 
"'Fnftlll::.lllli-trtt.::~""·;J~.:L"'.:e:•J*i*<(g) 2 0) 
~"\'·;J'Y .:L.JL.:CIJ 20)1?~-l>o 

[0064] 

~::::J~·?1fftlll;j:, ~i!j!~~~1.*45-71f::f$1, I (•;J 
'T-'Y~~~9-l>~O)~~~~~..t2:tt.gk 
th, fi$3't::::J*?1t 83 ~lt?i~. ~~iii 84 ili.IJ"'I;t~ 
~tt-r. :17·;,~17 11 O)fi*ffiJigi::.•.P~~L -c1.' 
-l>. 

[0065] 

(g) 9 l<t*~BAO)'J?t-?.r.7mlilt~:i;:Lt.::(g)"'(* 
~.g. 

[0066] 

9II<i*At-71f::t1t I 0):1-t-'fr\~A 121::.it 
~~ **'--l>7"\'* JL-71Z·::t 1t$1Jfi!IJ::tc 'i 7.L..( 1;1. 
"'FrCHP J<!:::l. '?), 1.*~-l>. 

*f::, T-I'A?71f::f$1 2 0)-.:1-!--"'fi\~A 121::. 
-~~**'--l>'f-I'A?71f:11t$1Jfi!IJ::tc'i7.L..O) 
?t;,. 92 l;:l::7v~'f-rA?iiD:f!JO)~J.ll!t:>J:{J~"" 
·;J~ .:~.;L.:CIJ t:7v~ T-( A? ra~O)"'f-1tfiii!$fl 
fi!IJ~~~t~-:>'f -1' A ?71':1 9":1 A 9$1lfi!IJ::tc lj 
7.L..(l;I."'FrDMPJ<!:::L'?), 93 1;:1:: DMP92 O'.>llitJfi!IJ 
•J.li!"'F"t*~"\'-;~~.:~..JL=e:•J 20 t:7v~-T-rA? 5 
0)000)'f-1tfiii!~~~~~~-:>-T-rA?71f 
::t1ZAv-:1~fi!IJ::tc'i7.L..(l;l.l'rosP Jt:l. '?) 
1.*~-l>. 

[0067] 

T"fA?71f::t9 2 0):1-t-"TrHA 12 1:.1;:1::, D 
MP92 t: DSP93 0) 2 ~lftf.l<ii~:i6*tl. -ct. '-l> 
tJ<, ~iftmlilt..t n -t!·;~t-O)"'f-fA?71f::t91.*7 
v~"T-rA?I::.7?-t!A9-l>~€i. -fO)?t;,O'.> 2 
-t!·;,~t-fJ< DMP92 t:L ~11.1~(2 1!it)L. Jiol> n-2 
O)"'f"fA?7'1:19tJ< DSP93 t:L ~!l!bi1:9-l>. 

[0068] 

94 1<1: SVP27 l::.!*ti"'t-l> SVP llitJfi!IJ::tC'i7.L.. 
1?, CHP91,DMP92,DSP93 ~~tJl&.{Jf*'if9-l> 

1995-1-24 

and it is something which electrical connection isdone. 

[0063] 

As for 81, being mounted in downward part on substrate of 
host adapter I, asfor optical connector part , 82 which 
administers anti· upper position interface being mounted in 
the downward part on substrate of disk adapter 2, as for SCSI 
connector section , 83 which you connectwith array disk 5 
when mounting cache port package 22, it is a connector 
section for the connecting cable 23. 

85 [kyashumemoripakkeeji] is cache memory main body 
(cache memory 20 of figure 2) which is installed in 
downward part of substrate ( C )of 3. 

[0064] 

When * removal doing each adapter , package with such as 
damage , operability inorder to improve, it does not mount 
each connector section , to work surface 84 sideexcluding 
connector 83, (puratta) collection solid equipment has made 
the connecting side of 71. 

[0065) 

Figure 9 is figure which shows software constitution of this 
invention. 

[0066] 

91 is channel adapter control program which is written to boot 
device 12 of host adapter I (Below "CHP "with you call). 

In addition, among disk adapter control program which are 
written to boot device 12 ofthe disk adapter 2, as for 92 disk 
adapter master control program which takes charge of data 
transfer controlduring treatment and cache memory and array 
disk of array disk peculiar (Below "DMP " with you call ), 93 
is disk adapter slave control program (Below "DSP " with you 
call ) which takes charge of data transfer control between 
cache memory 20 and array disk 5 under control ofDMP 92. 

[0067] 

2 kinds ofDMP 92 and DSP 93 are written in boot device 12 
of the disk adapter 2, but when with disk adapter of nset on 
equipment configuration access itrnakes array disk , 2 set 
among those operation (double conversion) it does as the 
DMP 92, disk adapter ofn· 2 which remains it operates as 
DSP93. 

[0068] 

94 as with SVPcontrol program which is installed in SVP27, 
CHP 91, DMP 92, DSP 93 isdone supervision and 
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cctl::, ~Hfi1J{ftfl:1t:J?'"7.L..(])J!ffil):ijolct: SVP27 
IJ'i;J!*JiLf::L' MP 0)$1J{ftfl:1c?·5.l..~~fi, 
a::t.:lcl:ft!!O) MP D'i;EI~ MP 0)$1J{ftfl:1t:J?'"5.£.. 
~l!ffi"'t ~;:C:tJ<-ei!!~. 

[0069] 

mJ 10 lct:f-$l(])iiUti::~-:5L 'f::(gj 9 ""C:ff-Lf::'J 
71-?J:7ft4Jil(;O)Ui~~f.§~ff.;l...f.:(gj""C:~~. 

[0070] 

CHP91 let:, .t1D:il'i;0)7t:v.A~it&V:f-? 
If~ it~ '"F 1ft 7 t: v .A If~ it & V: 7 -?If~ it I::: it:tl 
L, ~'\'·:~~ .:~..JL"E 1J l::i!ti!!i6il:; • 

101 lct:-t!?.JL::. .. +, 102 lct:::tc·:~?, 103 lct:7v1' 
=f-<7..? 5 .tO)Sl~=f-<.A? I iH1:3LJI::lf~)6;t; 
f-?·~~"'t.AI-51':1-r:iV.J~ •. 

DMP92 let:, .:f-"\'·:J~ .::t.JL'EIJ .ttJ,i;A.I-51':1!f! 
~l::f-?~Meci'ft!:lL, ""F1D:7t:v.A~7v1''T 
-< .A?O)fi NO,~Ij NO,FBA,:11J'V?I&I::i{£jll..., 
DSP93 ""C:7v1'7-<.A?I::7-1r~lf~)6ct,·. 

[0071] 

a::t.:, DMP92 lct:7v1''T-<.A? 5 (])ft4fi£f'IU&t 
'iii!L ·n '~· 
[0072] 

J;A..tO)J::?I::, ~$1JfifiJ:1c ?'"51.. ~UitfiHtfE!"'t 
~;:ci::J::LJ, .t1D:1'~1%7r.-.A~ SCSI ~77 
1'1<-7'\':t•J(..,~I:::it:J!T~~t;lct: CHP91 0) 

cilf, "*f::7v1''T-<.A?ft4nJ~;~JtJ!<'T-<.A?O)fi 
1&/~IJI&, RAID(Redundant Array Inexpensive 
Disk)/.iit~)T ~~'@;let: DMP92 O)cilfO) ~J!"'C: 
~/tiiJ~""C:~LJ, *.AI-7?":1$1 I, T-f.A?71f 
:1? 2 O)fl$jtJt)!l::'@'p1t"'(~$fJ{ftfl:1t:J?'"5.£.. 
~-~~~~;:e:-r:,.A~-5~~~-<~~m"'t 
~cctl::, 'J7t-?J:7mJ§@(]):ftffltft~L -c 
L'~• 

[0073] 

m1 11 lct:::J.::r~, <.A 4 0) 2 ll!it(])~~n c$liii.!& 
IIJtf~~BJll...f::@i!~~. 

[0074] 

tiiict:::J.::r~, <.A 4 O)~ffltt~tii~"'t ~;:C:O)-c: 
~~~<A.~.A$l(MPIO ~milL "'CL'~*.AI-71%. 
:1? I :stlcl:'f1'.A?71f.:1$l2), 1121cl:I<.A~.A$l 
Ill IJ'i;0)7?-t!.A~*~:Ytlt~I\.AA.v-:1 
(~'\'•:J'Y .::t.JL"E 1)1'\-:J~-~)"f!iV.J~ 0 

[0075] 

1995-1-24 

conservation , when renewing each control program control 
program ofMPa which you want to renew from SVP27 
directly, or canrenew control program of this said MPa from 
other MPa. 

(0069] 

Figure I 0 is figure which shows function allocation of 
software constitution which isshown with Figure 9 which is 
based on flow of data . 

(0070] 

address form and data form from upper position it converts 
CHP 91, to the lower position address form and data form, 
writes to cache memory . 

As for 10 I as for segment , I 02 as for block , 103 it is a stripe 
whichdisplays data amount which is written to magnetic disk 
per machine on array disk 5. 

DMP 92 from on cache memory data converts reading , lower 
position address to thequantity of line of array disk NO, line 
NO, FBA, block in stripe unit, to the array disk writes data 
with DSP 93. 

(0071] 

In addition, DMP 92 has managed also configuration 
information of array disk 5. 

[0072) 

Like above, when it modifies upper position interface in SCSI 
and fiber channel etcby function allocation doing each control 
program, only CHP 91, in addition when itmodifies (number 
oflines /number of rows , RAID (Redundantarray 
Inexpensivedisk ) system etc of disk ) being correspondence 
possible with modification only ofDMP 92, in combination 
with array disk configuration to modification ofconnection of 
host adapter I, disk adapter 2, as by fact that each control 
program is rewritten,(sukeerabiriti] is actualized, You have 
lightened also load of software development . 

[0073] 

Figure II is way of thinking of double conversion of common 
bus 4 and figurewhich explains degeneracy operation. 

[0074) 

As for Ill bus master which can acquire use right of common 
bus 4 (host adapter I or disk adapter 2 which installs MPa 
10 ),112 is bus slave (cache memory package) which receives 
access request from bus master Ill. 

[0075] 
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F I \.7. 26 I;J:iiN;E!JfFtldi~""CI;j: 64 t:: ·;~l-1 \.7.(20 
OMB/S)2 ~$!t~Fnlltlfl:::lti.Jfl:~1t 400MB/S ~~ 
ilL. "('i:J~J, :§.l\.7.~$!ti;J:1 ~IJ'f..f'f:r.•;i?Jtl;j: 
~H J... 7? 1--c:I$W~~tl:l "iiJfitr~a?~. 

I$W~~!tlfi;J:1\A. x.A$1 Ill let~ 13aiiil!~~ 
(;:)..LJ, J.H) I ~*!f~il?"CI\.7..7-t..--:1~7? 
"1!.7. 't .Q.!:::~I:::, ;:O)ItlfO)aiiiJ!tiU&I;J:~lf ~.::r: 
IJ t8 ..t.O)i'J!I 1J71:::D:u~n.Q. 

[0076] 

if::t:::::~.::r:::.n\A.(1;l(J.)':,/A.'T .L..fk!Jtillfl\i~(' \.7.1Ji! 
·;~t-~)I;J:fii~$l~ 3 mit:L. -r<t:J~J. il~illfl:ltlf 
(;j: 3 --~- aiiil!!ll.I.Ji"f:ltlfl;j: 2 $l-~(~$:~) 
7nt~t~Uf.l"t .Q;:.!:::r:::J::~Jfli*Htt~itli6?-ct. ,.g. 

[0077] 

181 12 (;j:~ji~~Ui.l:::i:Jit.Q~ .iltit:.!:::*ffiil!~~ 
~mL.t::@-c:a&.Q. 

[0078] 

121 f;j: 2 ;f--Ht:~:ttt::'f"";:j'.JI.-I~.A""C:a&LJ, * 
.7.1-7$i':1$ZJI:::f;J:'f"":1'-JL-71i':1$129fJ<2.::r:~ 
.::J..-)1,, M..t.Ui.ffl(])'f""~·)I.-I~.AtJ< 4 1\.A~~ 
L. "Ci:JLJ.I$W~~Itlff;J:3'E~'f"";;t.JL-7$1.:1$Z 
(CHP), 3'E~'T""~·Jl,d.A~~ffl L. "Ctllail!~fii 
r:::.A.Q. 

[0079] 

1221ci:-T-<.7.?71i':1$12 .!::J"t..-1'-T-<.A? 5 O)fHI 
0)-(:'..;$17:r.-.A~i!i].Q SCSI I ~.A ""C:, I ftO)ilt 
Sil.-f-<.7.?~1:::1-fL. "(jjiJO)-'T-<.A?7$i':1$Z 2 fJ' 
i;t7?i!A."iiJfm~J::?I::: 2 IHI:L. "(i:JLJ. Eal~ 
.AI:::I!li§!fJ<~~L.t::ia~l;j:x~ SCSI I~A.~{l 
fflL. "Cf@ii!~~I:::.A.Q. 

if::t::, 7L-1'-'f-<.A?x.A$Zlttltill~ft? DMP92 t 
2 mii:L. "Ci:JLJ .I$W~~Mj:lcl:x~ DMP92 ~{l 
mL. -cf@il!~~r:::.A.Q. 

[0080] 

~:fii;.(=£:1J t8, -"t--\"·;1':/.::J..JIL.::r:IJ 20 t 2 mit:L. -r 
;t:JLJ, ~:fif ;.(=£:1J I:::I$WfJ<~~L.t::ta~ f;J:J.l.Q 
t?-1JO){lfflL. "Ciil§iJB~EI:::A. ~J, -"t--\'1·;~':/ .::1. 

;.t=£:1J I :::I$W fJ<~ ~ L. t::ta~ f;J:7 1' J-.-{:,;-'f-<;:.; 
'i -T-$1( -"t-""·;~~ .::J..,'I(=£:1) ...t.I:::J.l? "Cl. '.Q-T
$1)!:-T-<.7. ?I:::-TA.'T-~L.I$i§!~~;.t.::r: 1JflUUi. 
~Mil. 'f::~-=E 1J ""C:$1§il!iiE~ft?. 

[0081] 

71.--1'-T-<.7.? 5 .tO)S1~-T-<.A?I:::I$WfJ<~~ 
L.~ta~~.Ei~ilt~-T-<.7-?~~YML.~~ 
O)fiaSi\ -T-< .7.?1:::{11.HlL.~fJ<i;~.tftl:l L.:tta-~ 

1995-1-24 

Fbus 26 usually with operating state 64 bit bus (200 MB /S ) 2 
system operatingsimultaneously, has actualized 400MB /S, 
each bus system damage is the inspectable with parity check 
or timeout. 

At time of damage as for bus master Ill using I system 
which remainsentering each degeneracy state , as access it 
does bus slave, as for degeneracy data at time of this it is 
registered to management area on joint ownership memory 18. 

[0076] 

In addition system control signal (bus reset etc) inside 
common bus to 3 heavy has converted the signal line , usual 
operation time at time of 3 line agreements and degeneracy 
operation raises reliability by adopting 2 line agreement (large 
number decision) system . 

[0077] 

As for Figure 12 it is a figure which shows multiplexing and 
degeneracy driving in device each site . 

[0078] 

To 2 port with channel pass which is converted, channel 
adapter 29 channel pass for2 module , anti- upper position 4 
pass has mounted 121 in host adapter I, at timeof damage 
replacement channel adapter (CHP ), using replacement 
channel pass , enters into degeneracy driving. 

[0079] 

With SCSI pass which administers interface between disk 
adapter 2 and the array disc 5, vis-a-vis magnetic disk group 
of one row even from another disk adapter 2 accessible way 
to double we convert 122, when damage occurs inthis pass , 
using replacement SCSI pass , we enter into degeneracy 
driving. 

In addition, to double we convert also DMP 92 which controls 
array disk master , at time of damage using replacement DMP 
92, we enter into degeneracy driving. 

[0080] 

To double we convert also joint ownership memory 18, cache 
memory 20, when damage occurs in joint ownership 
memory, another which remains using, when damage occurs 
in cache memory entering degeneracy driving, [desuteeji] 
wedesignate [raitopendingudeeta] (data which remains on 
cache memory ) as disk and we drive degeneracy with 
memory which excludes damage memory section rank. 

[0081] 

Case damage occurs in magnetic disk on array disk 5, while 
separating the this said magnetic disk and rejuvenation 
designating as magnetic disk of preparatory it does the 
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h!liJtF!:fi?. 

[0082] 

~ 13 ~~~ttr(})miffli~O> ~ DHt.C:$J'ilJ~iitiia:~ 
Lt.:~ 1: 5.1.@. 

[0083] 

iftiffl'liiJJJ$11{$$ 58 ~~~t;r~.li:.Lt.: AC :A.trr: 
2 .il!:it.L -r, ~~~.~mA--<·.:r'T/?"mimi 55 JJz.V: 
7v-<T'1'A-?fflA--<·.:~.:r::.,?"mimi 57 r::.."fn.f 
nm*BL "(I, '.@t.:l:t.l, II$!H~~~I~t?ft1J(]) 
iftiffl'tltllJ$11{$$ 58 't:~lllJ!tiii::.A..@. 

[0084] 

131 l~.t irl*A.I--f.J,i;(})miffli ON/OFF (])JI~$1J 
ta~~~ift'immimiftillt$ml 58. ii!iiA--<·.:~.:r::.,?"mimi~ 
(}) 'fft)!iji(§) li!!:$11 {$ 't.@ l[Jmi $1Jf$ (§)It!(~ '"'F r PC 
IJc(, '?>-r:5.>.@. 

[0085] 

~~~.~mA--<·.:~.:r:..-?"mimi 55lct:n::~iitiimC:L 
"C!IZ,§Ull:J:LJ 2 (§)!i!~<~lltL'iltimi::J-t:..-1\A.!: 
ir'L -ri~~~.~ 5t JJz.tJ,\·.:~.:r•J 52r::m~'t.@~c 
(;:J:LJ. !!3A.-(•;~"f:..-?"mimi 55 f.Jf> 2 (§)§al!:II$L 
"( t lib tF iiJ tm 't: 5.1.@ 0 

[0086] 

Faltli::§IJ!f!i!LO>itt~71'A.?~I::m~'t.@l::7 
v-f"f1'A-?fflA--<·.:~.:r:..-?"'ilimi 57 t, :n:~iiti 
me:L -r 2 (§)!i!~<~~Lmimi:::~.:r:..-''"!:itL 
-rm*B't .@~cr::J:LJ, !!3A--<·.:~7'/?"mimi 57 tJ< 
2 [§]llfi.t6{11$L "Ctlibfl:iiJfre"t:N.,LJ, ~i;(::jilijA.-( 
·.:~.:r:..-?"mimi 55, 57 a: 2 m.it."t .@J:LJt~filli:tJ 
•~r::t.t.t If .@~ctJ<-r:~ .@. 

[0087] 

*t.:f$'lil~r::t>L ,-r,~. 2 m.it.~nt.:,\·:~.:r•J 5 
2 tJ'i;'ift;mi:::~-t:..-,\A.!:itL "C~JI.~~(})-~ 
JL=E:')"'C:5.l.@~"V·.:J'Y:.t.JL!£:1);&{.F PCI13ll::m*8 
~n. ~tnO>,,·.:~.:::r•Jn<atlltL -rtlibtFiiJtm-r: 
5.1.@. 

[0088] 

~ t4 JJz.tJ~ t5 rct7t..-1'71'A-?I::~m"t.@st 
~ .:r -1" ?lltii.Q!i*(})actlU1¥11JliJ 1::7 t..-1' 71' 
A.?!:~~L~c~(})'YA-7-kttfm!:~~L~ 
181 't: 5.1 Q 0 

[0089] 

1995-1-24 

reading writing operation . 

[0082] 

Figure 13 is multiplexing of power supply system of device 
and figure whichshows degeneracy driving. 

[0083] 

As for commercial power supply controller 58 each to double 
converting with AC inputwhich becomes independent, 
because it has supplied to switching power supply 55 for logic 
rack and switching power supply 57 for array disk 
respectively, at timeof damage already it enters into 
degeneracy driving with commercial power supply controller 
58 ofone side. 

[0084] 

131 is remote control of power supply ON/OFF from upper 
position host and power supply control circuit (Below "PCI " 
with you call ) whichcontrols commercial power supply 
controller 58, both switching power supply or other power 
supply circuit . 

[0085] 

switching power supply 55 for logic rack twice road mounts 
more than necessarynumber as one for redundant driving and 
through power supply common bus , this switching power 
supply 55 twice road breaking down in logic rack by 
supplying 51 and the battery 52, it is a workable . 

[0086] 

It supplies to magnetic disk group ofline unit in same way 
asone for redundant driving twice road mainly to mount also 
the switching power supply 57 for array disk, through power 
supply common bus , this switching power supply 57 twice 
roadbreaking down by supplying, with workable ' finish * * it 
candesignate thing as inexpensive configuration furthermore 
both switching power supply 55, 57 are converted theta 
double with in comparison. 

[0087] 

In addition to double through power supply common bus from 
battery 52 which isconverted, in time of electricity outage , it 
is supplied by cache memory and PC! 131 which are a 
volatilization memory inside logic rack, battery of oneside 
breaks down and it is a workable . 

[0088] 

Figure 14 and Figure 15 when configuration doing array disk 
classified by recording capacity of magnetic disk device unit 
which is used for array disk , is figure which compares system 
performance . 

[0089) 
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~ 14~~h~h~~~m•~~~~~~~~ 
mL~~-~-~7v~-T~~~~~~L~~ 
~~mn!Ga:7r-L ~jf.)~J.J;ftfi 141 tJ< 3GB C1.>m• 
-T~~~~tl(3.5 ~:.rrtf~-T~~~~~m).l":R 
I= 142 tJ< 4.0GB ~m•~~~~~ilr(5 ~~'Ttf 
~T~~~~~m).Jlil= 143 tJ< 8.4GB ~m•-T 
-{~~ttm(6.4 ~~T-tf~-T~~~~~m>~~ 
mLn,~. 

7v~mJiJ1:1<1:. -r~~~~ti 141 n< 14 t.t~-T
'J.-T-1~~~ 2 ~~~~·J-r~~-1~~. -T~~~~ 
tl142 n< 14 ~~~-'J.-T-1~~c 4 ~~~~·J-r 
-1-T-1~~. -T~~~~tl143 tJ< 14~~-T-'J.~ 
.f~~C. 2 ~~~ ~ 1J-T~-T~~~1:tf4JiJ1:Lt::~-@i1: 
~~. 

[0090] 

~ 15l<l:~m·~~~~~il[ 141. 142. 1431::-:::> 
L '~~fif.P~~J~ I/Oilti'fl§M'Titf!l!!!:c!Jl.t$:JJ;t~ 
~M~OO~~~L~il~.7v~~~~~~~-T 
.L..C.L ~~t-7:.rtf~~3~tifill~[Q]..t~1t~t:: 
N:>l:.lt. ,J,~:Il('l'tf>~m•~~~~~~Ra:~ 
mL ~7v~tf4JiJ1:~:*:~<-t ~;.:c.n<B:tttfill~ 
sl~l±l1t~;.:ctJ'i;. *~B~I::~~I;t 3.5 ~~'T 
mm-r~~~~11t t41 ~f*ff.IL ~7v~-T~~~ 
~~7.L..a:~~L ~L'~• 

tit?~. ~L:.t2ti~:li:~m•~~~~~t~~. ~ 
*~J:?I:::*:H~m•-T~~~~ti I il'1:tf4Jil(;"t 
~~c.. ~llt:il'~'l'~m•~~~~~ilr~7v 
~"t:mJiJ1:-t~~c"t:lt. ~:B:<D'J'H~m•~~~ 
~tt~~~ ~!l!!!:mL 't::7v~ .. JiJ1:~t<D~1.itJ<, 
.t$;j7~~~'J.~kf&~1:~~·1:fi~1:~ 
~. 

[0091] 

l~LJ:.~f!JIL ~'i!!t::~?--7;1 Ji,f.i.7-:!f'T~'T 
"\'a:~mL ~~~"t*'i!!~~fi-=E~JIAMn!GilJ~ISI 
16-il19I:.LcV:>"t. 

[0092] 

~ 16 1;1:, ::J.:C:~J'\~ 4 ..t0)~~~~7'J'7''J. 2 
~~ttl!lf.&;L, J!l:.:!f"\''.:1~ .:~.if.-t-, <·.:~?" 
-~ 22 a:~~L. fl*"t?--;1 Jt, 23 ~1tL ~:!f"\' 
·:~~ .::~.~=-·.:~t- 24t:.tt*-l't-t ~;.:c1::J::~J. :!f"\'·.:~~ 
.:J.t:•;.~t-$~ iliii cV:>~ iiliitifill:*:~ ll::!f"\'·;1~ .:J..}l-=E: 
~N~~T~~~7v~a:~mL~M~tf4JiJ1:181 
1:~~. 

[0093] 

iJ:.t::-T~~~7'J'7''J. 2 f~~LfJL'"t*. *~t-7 
'f"'j 'J. I c:!f"\'·;1~ .:~.}l.:C:IJ 0)~ 1:tf4Jil(;Lt::fl-@i 
<ilttJ~!i!Uli!l"'~mnt>l<l:. a2tiP~i*n<m•-r~ 
~ ~/J'i;-*1Jf*)l-=E:IJ l::ftt.>~J, J!f::f.1ii]iT--'J. 

1995-1-24 

Figure 14 using different magnetic disk device respectively, 
has shown configuration when itactualizes array disk of same 
capacity, section tum 141 magnetic disk device ot3 GB (3.5 
You use disk of inch diameter), section tum 142 magnetic 
disk device of 4.0 GB (You use disk of 5 inch diameter), 
section tum 143 has used magnetic disk device (6.4 You use 
disk of inch diameter ) of 8.4 GB . 

array configuration is, when disk drive 141 2 parity disk , disk 
drive 142 of 14 data disk 14 data disk and 4 parity disk, disk 
drive 143 configuration it does with 14 data disk and 2 parity 
disk . 

[0090] 

Figure 15 every concerning each magnetic disk device 141, 
142, 143 has shown 1/0 command issue numberof cases per 
second and relationship of even response time , in order 
transaction performance as array disk system to improve, 
using magnetic disk device of small capacity (small 
diameter ),most it pulls out performance that it enlarges array 
configuration , "' from thing, Regarding to this invention , 
adopting 3.5 inch magnetic disk device 141, it actualizes array 
disk system . 

Therefore, conventional way configuration it does magnetic 
disk device of same recording capacity , when with large 
scale magnetic disk device I , configuration it does with array 
of the small shape magnetic disk device of plural table that 
with, those of array configuration which large number uses 
small shape magnetic disk device of the latter, is more 
profitable in point which canshorten even access thyme . 

[0091) 

Above using scaleable architecture which is explained, it 
shows device model configuration example which itcan 
actualize in Figure 16 -Figure 19. 

[0092] 

When actualizing high performance large capacity cache 
memory attaching small shape disk array which cache hit 
ratio raises by fact that Figure 16 decreases mount quantity of 
disk adapter 2 on the common bus 4, furthermore mounts 
cache port package 22, through connecting cable 23, connects 
to cache unit 24, it is a configuration diagram . 

[0093] 

In addition without mounting disk adapter 2, when 
configuration it. does withonly host adapter 1 and cache 
memory, (configuration inside dashed line of in the diagram) 
storage media furthermore actualizes high speed data transfer 
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E~~~~~~~~¥~~-T~.A?~~~~ 
~-r~. 

[0094] 

~ 17f;J:'T~.A?79":1? 2 ~fi::;A;;: .. filU:::L, 4'-"" 
•;J'Y.:J..I \•;.~7-.Y 3 ~~~L)Z.f;i4'-""·;.~:, .:J..;f--
1'- 22 ~~~Lflt.i't7-:1Jt,.. 23 ~'fl'L "'C4'-""·;.~:, 
.:l.~=.·;.~t-~flf,;'t"j" ~;:~(;:J:LJ, ~itfmj;;~:li: 

~""~:,.:J..~~~~j;;B.!f~.A?7~~~~~L 
t=~~ff4~@"t:~~. 

[0095] 

~ 18l;i*.At-79":1? I ~~ 1:. ftl:.~:,t?-7:r.
.A~ SCSI/77~ i\--T"";!I.Jt,..~~~/11-7:r. 
-.AI:.~~ -c. -T~.A?r?"-:1112 O)~~l!t~~ 
.;L, 51!1:. F I \.A 26 ~t:: ·;.~t-Wi~¥S:ti:.$!1Jij\Lt:: 
2 ~*!f-r:m~-r~;:~t:.J:LJ, t---:1/rtHj!;~? 
-7'·;.~H:.L.t.::Mt~J.t:.ilfiO)~itfm7;t-Jt,..t-t
~7/t-(~~ftit)-if-,\:,.A7".L..~~~Lt.::~ 
~ .. ~~"(*~~. 

[0096] 

(g) 19t;t(g] 18 O)ff4~~:7tl:. 2 :iH~. ~~lUi!HB:~ 
~LI:tt-rt:.. :R::t:,::,-:1 )t,..t~m~~~~;:~,=J: 
?"'C~fil!it~;t-:t::,ifitAIRJ ItO) -if-I \:,.A.:;- .L.. 
~~~Lt::~O)ff4~(g]~~~. 

t~;t:>. mllfl, 4D+lP l;i, -T-11-T~.A? 4 *X~I'\ 
IJT~T~A? I *X~M\1§'-r:~~. 

[0097] 

l;I.J:.~~M§'WfJI:.;t:>L '"'C, ::::~~::,,\..A 4 l:.l:.. J! 
I:.*'T~.A?7'i':1?(*'T~.A?fflfl*ftiilliJI~ 
.Y.:J..-Jt,..)~'fl'L "'C7't-T~ .A?~fl:~fl~L. 61t 
~ "T-:1$1lfllll~lft(Ht~ T "f .A ?fl*ft~Jli!~.Y .:1. 

-Jt,..)a-~L "'CSt~7"--:1~fl:a-ft*1tL. ~~L' 
l;t¥l#f:Uct.\Utllfflf;'t~Jli!~.Y .:1- Jt,..~'fl'L 
-c¥~~ict!~fl:a-fl*ft-t~::..tt.J<-r:~~. 

*-t::, :::J~/1\.A 4 J:.I:.~IJO)~it;O)*.At-7'J':1 
11a-~L"'C7-?.A7"-:,3::_,~fl~-t~;:.!:::t, 
"(*~~. 

;:~J:?I:, ::::J~/1\.AJ:.I:., fi!'-l ~Jf~itO)ic 
tfUti.ll:~-r ~icti~~r'i'-:J?a:tt*ft-t ~::. 
~tJ<-c:~~. 

[0098] 

[§!l!l'l~~!.t!:l 

J.:J.J:.~L<rutl!f!Lt::J::?I:, *~IY'II:J:nl;t, 1:. 
~~lil:~-r~~/?7:r.-.Aa: .. ~-t~*ll!t 
~J:.ift{llqfl*ft~lll!~lft.!:::. ii:!m~ta:.!:::. liiracaa 
m~i.lt=~-r~~::,?7:r.-.Aa:m~-r~*ll!t 
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possible high perfonnance semiconductor disk drive from 
magnetic disk in place of semiconductor memory . 

(0094) 

When actualizing high perfonnance large capacity cache 
memory attaching large scale disk array by fact that Figure 17 
designates disk adapter 2 as maximum configuration , mounts· 
cache package 3 and or mounts the cache port 22 and through 
connecting cable 23, connects cache unit , it is a configuration 
diagram. 

[0095] 

When actualizing high perfonnance [foorutotoreranto ] (high 
reliability) server system of non stop driving where the 
Figure 18 changing anti- upper position interface of host 
adapter I into SCSI /tiber channel or other interface , 
decreasesmount quantity of disk adapter 2, designates open 
market as target furthennore by configuration doing with 2 
system which reduce bit width of Fbus 26 in half, it is a 
configuration diagram . 

[0096] 

As for Figure 19 when on basis of configuration of Figure 18 
withoutconsidering double conversion and live wire • 
removal, mostactualizing server system for inexpensive open 
market by fact that simple configuration istaken, it is a 
configuration diagram . 

Furthennore, in the diagram , 40+ l P data disk 4 and is gist of 
parity disk one layer . 

[0097] 

In Working Example above, on common bus 4, furthennore 
through optical disk adapter (Connected logic module for 
optical disk ),optical disk device can be connected, through 
magnetic tape controller (magnetic disk connected logic 
module ), magnetic tape device can beconnected, or through 
semiconductor storage device connected logic module , 
semiconductor storage device can beconnected. 

In addition, through host adapter of another fonn on common 
bus 4, it canalso connect workstation . 

this way, on common bus, storage media adapter for storage 
device of various fonn can be connected. 

[0098] 

[Effects of the Invention ) 

As above explained in detail, according to this invention , in 
storage system which possesses cache memory device (upper 
side connected logic device of plural and cache memory 
device which is sharedto storage device side connected logic 
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J!f.J<~~. 

[0100] 

J!r::. Rtl~mtr;t, ~l!l:a:>IJ'H~tct!~trtit:.o. 
h~t>ttt:7L.t1'H~c~tl.. ;:t~.r::J::LJ~*O) 
7i::lt~T1' A ?~trt I t:ti fflL 't:ta:>I::Jt-""C7 
?-t!A~1' .L..i,iiUi~~~cL '?~J!f.J<~~. 

[0101] 

a:t:, *~·;I~ .:::~.;('EIJ~lft(;j:, ::::J'E/1 \AI::iOC 
fl.Q)(LJio;flti;tl,~~~·;:l~ ..J..;('EIJ'E:;.i .:::1.-Jl-(* 
~·;:I~..J..;t.:C•J 1 <·;:~7-:':.i)c, t~astma:>~~·;:~~ 
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::.·~H;J:, ::::J.:C/1 \A(::WiflmtJ.R 13 i£1::11JlLJ1-;flt 

1995-1-24 

device of plural ) which remembers storage device side 
connected logic device of plural which configuration does 
upper side connected logic device of plural which 
configuration does interface for upper position device and 
interface .for storage device and aforementioned storage 
device and data which istransferred between device of these at 
one time, Because in order to be connected mutually, by 
common bus which isshared to these device configuration it 
did storage device side connected logic device , and cache 
memory device of upper position equipment side connected 
logic device, plural of aforementioned plural, as for upper 
side connected logic device and storage device side connected 
logic device and addition or modification of cache memory , 
Simply, it can add these device etc on common bus and or it 
justmodifies to be necessary, can achieve up grade easily with 
additionand can acquire scaleable system configuration . 

In addition, modulization being done, • removal (attachment 
and detachment ) you install these upper side connected logic 
device , storage device side connected logic device and cache 
memory device ,unrestrictedly in [puratta ] where common 
bus is arranged, because itrequired, there is an effect that also 
addition job of required number quantity of these device is 
simple. 

[0099] 

In addition, upper side connected logic device , storage device 
side connected logic device , cache memory device , and the 
common bus which connects between these to be done 
doubling , dividing into2 system , because wiring it is done, 
when these device damage occurs on one hand even, 
degeneracy driving is possible making use of the device of 
other. 

In case of this, because upper side connected logic device, 
storage device side connected logic device , and cache 
memory device in each case possess connector section of live 
wire •removal correspondence, doing preservation inspection 
without stopping system ,there is an effect that it is possible to 
exchange breakdown part , to add part for addition. 

[0100] 

Furthermore, there is an effect that storage device makes array 
shapewhich combines small shape storage device of plural , 
can shorten access thyme incomparison with those which 
because ofthis use conventional large scale disk drive I . 

[0101] 

In addition, as for cache memory device, cache memory 
module which is directly installedin common bus (cache 
memory package ) with, configuration to be done with cache 
unit foraddition, as for cache unit for addition, through cache 
port package for theaddition which, • removal is installed 
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directly unrestrictedly in the common bus necessary number it 
is connected, because it groans, also theeffect that is acquired 
it can increase and decrease simply. 

[0102] 

With above, storage system of high reliability can be 
acquired. 

[Brief Explanation ofthe Drawing (s)] 

[Figure I ] 

It is a conceptual diagram which shows gist of Working 
Example of this invention . 

[Figure 2] 

It is a detailed constitution figure of storage system of one 
Working Example of this invention. 

[Figure 3} 

It is a figure which shows flow and data form of data 
whichparallels to configuration diagram of Figure 2. 

[Figure 4] 

It is a device external view of one Working Example of this 
invention. 

[Figure 5] 

It is a mounting system figure of control unit section in device 
of one Working Example of this invention . 

[Figure 6 J 
It is a mounting system figure of array disc unit section in 
device of one Working Example ofthis invention. 

[Figure 7] 

It is a connection system figure of logic rack section in device 
of the one Working Example of this invention. 

[Figure 8] 

It is a mounting system figure of logic rack section in device 
of the one Working Example ofthis invention . 

[Figure 9] 

It is a software constitution figure which is applied to 
Working Example of this invention . 

[Figure 101 

It is a figure which shows function allocation of flow and 
software of the data with Working Example of this invention . 

[Figure II 1 
It is a figure which shows double conversion and degeneracy . ... - -. ~- ~ . . - . ... .. 
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operation of common bus with Working Example of this 
invention. 

[Figure 12] 

It is a figure which shows double conversion and degeneracy 
driving of device each site with Working Example of this 
invention. 

[Figure 13] 

It is a multiplexing of power supply system of device and a 
figure which shows degeneracy driving with Working 
Example of this invention. 

[Figure 14 1 
It is a figure which shows disk configuration of magnetic disk 
device unit which is used for array disk . 

[Figure 15 1 
It is a recording capacity of magnetic disk device and a figure 
which shows system performance of the array disk. 

[Figure 16 1 
It is a configuration diagram of high performance large 
capacity cache memory attaching small shape disk array . 

(Figure 17] 

It is a configuration diagram of high performance large 
capacity cache memory attaching large scale disk array . 

[Figure 18] 

It is a configuration diagram of high performance 
[foorutotorerantosaabashisutemu ]. 

[Figure 19] 

It is a configuration diagram oflow cost server system . 

[Figure 20] 

It is a conceptual constitution diagram of conventional storage 
system. 

[Figure I ] 
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HITACHI Lm 

NINOMIYA TATSUYA 
MASUZAKI HIDEFUMI 
KUROSAWA HIROVUKI 
TAKAHASHI NAOYA 
INOUE YASUO 
IWASAKI HIDEHIKO 
HOSHINO MASAYUKI 
ISONO SOICHI 

maintenance inspecllon and component 
replacement can be done without stopping the 
system. 

PURPOSE: To easily extend and vary the scale of the -COPYRIGHT: (C)1995,JPO 
storage system of a large- siZed computer and to 
maintain the system by degeneration and hot-fine 
insertion and extraction. 

CONSTITUTION: Plural host adapters (host-side 
interface) 1 connected to a host CPU, plural disk 
adapters (storage device side Interface) 2 connected 
to an array disk 5, and cache memories 3 for 
temporary storage that are shared by those adapters 

are fitted onto common buses 4 that are shaved by 
those adapters and cache memories in a free 

Insertion and extraction state. For an extension of 
the scale, adapters 1 and 2 and cache memories 3 

Which are as many as required are only added. The 
adapters 1 and 2, cache memories, and common 
buses are duplexed to enable degenerative 
operation In the case of a fault, and the joint 
parts between the adapters and cache memories, 

and common buses are so constituted that hat-line 
insertion and extraction are enabled and 

-1-
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t±~~tJN~tt:>ho~~mOJ:f-1' ::~!/""'*- ~~~-:;7-

Y~ftr.,-cmt~e~hoJ::? tct#tiltttc:::c t ~Mc9 o 
iitJ>J<ll 1 - 1 0) ~, l -r·nn) 1 uattOJeam!/ 7. :;- .L... 

nc::f-1' 7!/.:~.~'f:·J 2 0 30Jr.IJ. =f-1' ·:;!/::;z.~"€;1} 2 
03c~'f1A?7!1~~202-1-202-nOJ 

m!. ~;f;A~7!1~~201-l---20I-ncWII~ 
.:e: •J 2 o e OJrdJ . .ttu:~wm~ .:e: •J 2 o a t~.:r 1 A? 
7!17'11'2 o 1-2-..2 o 1- nOJffiH;t. -fh~h}Jh 
O);J;.,~7~/207-1---207-n&U:208 1 

"'-2 0 8- n~J:-:>"Ctli't~h-c~~.o. !ttc:::. Ctlf?O) 
$A~7!1~9&U'f1A?7!t~~O)mm&U:~~~ 

frt.c ?~~m~ot, ~ < s v P. ~rn-tt-r> <b~~ OJ 

40 $A ~7!1~1l&U:71A?7!17'~~-fh~h-li1JfJ'* 
~ftG-ctltfe~ hL'~lo. 

[0004] 
[~IIJ.InSIW~vJ:? c 9oUJ L~ct.t*f1iUj't'l;t, L 
ti~!!'l,cM9o$A ~7!1~~ <MLI.iLtl~~lm'€:9.:~. 

-Jv) t. iiatf.g,cM-9-0r 1 A?7~7·~ <~..cw. 
~f<t>tlbi~!m'f:Y""'-JV) c. 41>·:~!/::;z..~'f:') (::f'!' 
':J~""'~.:e:rJ.:cY~-~> cOJ~~~*-:;~7~:.,-'t'ffl 

*lt~n"Ct,l.Otc:::6"), ltmimfiX:niHUtt~t.J:.ot~~- *A 
~ 7 !17' ~. ::f "I' 7 ~ ::;z. ~ 'f: I}. 'f 1 A? 7 !I~~, T 

SO 1A?~Ift~. ~~ciJL'O)tf1:5Ntt~Z.G<~~bi9>oA 
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3 

?"-77Jl.- (iJi.:~.IHitU:fliitJ\!1HE) t.t~A?"t.tftJVZf.ISf!Jt:> 

h~~?k. ~k. ~Art.~•mft~~ct~~~~ 

i!f~~!lij:aJK~il!:i!U~ ( 2 'f:!j(J)? t:; 1 TS~W !I:.G fl!l(J) 1 
tstcJtL'ili~T ~t.,e c) -t->ffi~t'li~IZ (~A 7" t.~!l'h 
~Gk~t-ca~{>@~(J)eae~t'liG~~~~c>~ 

ilJ~c T ~ C t f.llfJ:K 'hifi!fi!~ tn::fd 6 "f. C(J)tc.l'h. 
l!(ti!fM!lij:(J)$J'o3C:~-t->~ A 7" t.(J)ilifJ11liJ7'o ~7t.~ ~ 
v- 1=7., 7'T~c ~~l;t, ~ATk~-flij:W!I:.GMJ;t. 

l,t.,et1hl!fJ: ~ fJ:~~aJ(J)p,,/ljf.IS.j)? fc.. 
[ 0 0 0 5 l fth "C. :<$}~1l})(J)EJIY-JI;t, J:.lliH.tt~HxUj(J) 

r .. ,fl8.~~1W~G. :J.:t::..-,q:n~~t~fflT ~ c cK~ 
~. ~A?"t.tft~(ma>KJ;t.G"C*A~7~::t~. E 
·~lll71t'7' ~aJ(J)~~fi!.:C~ :1-Jl-{>::f"' ., ~ :1 ;oi-l: 
11 &Uiictf.l!¥1*~ffU!tT ~ C c L' AT -7 ::t Jl.-t.,e ~AT 
t.~~~-r~c ttJs-c~~~? tc~~ t~~ . .g~fl!-l: 
~.::>.-Jv. ~ami!¥1*&1J:J-l:::..-riA(J)•:m:ftK~ ~. ~ 

D~c~H.:c~ :1-Jv&aiia~.l!¥f*(J)ffi*i~~J;t. 

c~ilJ~cG. ~W!I:.L'.~T~Cc~L'~~~-~A 

T t.~!.m~T ~ C c K.i)~. 
[0006) 
[~ll!H!l~T ~tc.l'JJ(J).'f-~l J:.llc§IY-J~~~"t ~tc. 

l'h. :;$:~11})1;1:. J:.(ii~~KMT~1::..-117 .x.-A~m~VZ 

-r ~nitf{(J)J:.titfH!Jttt:n~fl!~~c. llaw~mfc. mllaiia 
tf.~lfttcMT~ 1 ::..-~7 .x. -A~tft/VZ~~nttf{O)l!ct.£~ 

tr~fH!Jtlti~fl!~lftc. mat\ltf{(J)J:.{ftfllrJtttill!ftlfl!~tR& 

U"II•Jiianttf{(J)l!aif.~!IffllrJttM~fl!~!lltm-c~m c; h ~ :r 

(3) ~\¥1m.IfZ. 7 2 0 9 9 4 
4 

roo 1 1 J miiaiiam~lfttc"?t,~-c'h. raJtitc=.!tHtc; 
htc.mii!H~ii~~ c ct.~s-c~ ~. 
r o o 1 2 J ntriia~am~:rm:. ~~(J),J\miiawi'!ilftHfi 

11-g.t>-tttc. 7 v 1~cf!~lftl!tft~T ~ C c f.ISL'~ ~. 
[0013]iitrE::f1>.,~.::>.;o~.:t~~~~. ::f+.,~~ 

;o~.:c 1l:;fi:f*~J;¥t:;, iitrii2.:J.:t::..-,~Atcrnitl~IJMt1?h 

~::f+~~:1;o~.:c~.:c~s-~c.::f1'.,~a;oi.:C~~ 

M"?~~ffl(J)::f+.,~a~~.,~c~WG-r:fdiJ.iWE 

::f 1> ., ~a~~., H;t:. iitriic:J.:C::..-'~AtcrnifltlliW:eit± 

10 tcllXIJMt1~h~~~fflOJ::f• ·:.- ~,:~..r,- ~ri·:~ ?"-~ 

~~l,"CflM3h~~?tctftdT~Cc~L'~~. 

co o 1 4 J ntriial:Urfl!IJtlM~fl!~~&a'iitriiciiaw~~ 
lfi!Jtlkt.l~l!l!~lftl;l:, ~h~h. =.!IHI:3htc.?1 ?o 7' 
o~.,~~WG. ~?~?o::to~.,~tc~IJr-11(1) 

ti: •. H'· .X. ., ? Hi'fJ:? ~ '5 tCfldT ~ c c tJSL'~ ~-
[ o o 1 5 J ~:fd. :J.:C/,~AJ:.tcl;t. J:.llaJ:.{ftl!!rJfltft 

iWJJm.:c~ .:1. -Jv ct;tJJrJ(J)m~(J)J:.fiifHIJ ~ ::..- ~ 7 x-A 

"'('.>. J:.iicga•~~fl!!Jm~Jm.:c ~ ""- )1,. c t;tJJrJ(J)m~(J) 
~af!~mff!!rJ1 ::..- 1;t7 :r. -A~I!.~f.fl!~tc.IJ ftilltGtc.IJ "9 

2o ~c c 'b-e~~. 
[0016) 
(f'Fffll J:.lictftd'c~-?< f'J:ffl~~ljijT~. 
[ 0 0 1 7] :;fi:~DJ.ItCJ:h,!. J:.(ii~~tCMT ~ 1/ ~ 

7 x-A ~trtd-t ~t\l~(J)J:.{iifl!!Jttttt~m~lftc. li~tf. 

~IRe. iWliclicWR!RtcMT~1::..-~7:x.-A~tld~ 

~~l!((J)~cf!'~DJmk9tlllfl!~mt c. c h? (J)~Iftrrl'l -c 
-~~-!lij:lia•~ ~::f"'., ~:>..;t.:C 1J~mtc~WT~~c a~h~"f'- ~~-!lij:!a•~ ~::f + ·:~ ~ .:1. ;o~.:c ~~~~. 

•~ AT A tc:fd~t ~-c. ntr~an!l!((I)J:.{iill!rJmtiiWim!~~R. <~tf{(J)J:.{iifl!IJtlt~t~m~~R&antlf1(J)iic•~~RfHIH~H.l 

iW~a~lf(O)gf!tf.~~fH!JmH.l~m!l!RIR. &IJWJga::f"'., ~ iWIJI~mltc~W~h~::f"'., ~ .:1 ;o~.:c 1J~IR) c ~ffT 
.:1 ;o~.:c 1J ~mftt. c hf:>(J)l!R:!f~~m ~ n~ :J.:c ::..-r•A 3o ~~cf!~ AT t.tc:fdt..~-r. Wiiicnflf1(J)J:.f.ii~mffH!Jfi~~ 

tc~ ~ mlitctit.M h~~? 'ctafi.X-r ~. m~l!l. ntlf1(J)iia•fH!Jm~~m~•. &a::t- + ., ~"" ;o1 

r o o o 1 J iWiict\l~(J)J:.tiifH!Jm~~m~m. mliant~ 
(J)/iiata~mfOOJfi~iWIJm~mf. &aiWiic::f"' '".)~"";oi-l: 1J 
~~~;~:. t..~"9h'b.:c~""-Jv-ctrtfi.Xv. 'iitrl!a.:cY.:>.-Jt
t;t. ~h~h. Wi/iic:J.:C/r\.A~MvfilitiEI(f~~Mt-t 
t:>h~~ '5 Kti~T ~. 
( 0 0 0 8) Wilic:J.:C::..-'~AI;I:, 7'7., ';tJ:.tcli!iilt~ 

h. WiiiaJ:.{ftfH!Jm~~m~!l. miiant~(J)llct!liR~RfH!Jfi 

~~fl!~!l. &Oooiit!::f"" ., ~ .:1. .;t .:t •J ~IR~t-#d~ ~ 

.:c 1) ~mfl;l:. Chf:>(J)Utc~Wc;h~:::I.:C/J~;Atc~ 

IJHI1Hctltn~ h~~ ?tctrtdGfc.(I)L'. J:.tiifH!Hl~~ 
m!~l!t c :a•~~OOJtlti~fi!~M c ::f + ., ~ .:1 ;o~.:c 1J (f) 
ftiilt! fd;l:~J! 1;1:. .!1! tc C h? ~ :I -l: :;_.,I~ A J:. tc iftJJIIl, 
ttd;I:!Q:J!G-rfi'< tc~t-c ~ <. ttiilt'c~ ~ 7., 7 ~ ~.
- rtJS~~tc:ij!d't'~ A?"-7 ::fJvfJ:~ATkfld'Hi 
~c ttJs-c~~. 

r o o 1 8 1 t tc.. c nt:>(J)J:.tiifH!Jfit~til(ljJm~~. gam 
.:C~:>.-Jv(J).g'd;l:. iitriii!7"7., 9'c:Mt,~*EI(ftc~ 40 ~~!IDJmtiil(ljfi!~I!.&U:::f+ '~"";oi.:C 1J~~~;t . .:CY 
mt?h~~? 'Ctftli.lG't~. :>.-JVft3 h"C. :J.:C/J~A(J)if[!~~htc77 ':J ';t'C~ 

r o o o 9 J WiiiaJ:tiifH!Jmt~til(ljfl!~!l. 'iitriiaiia•~mfl!ll w: <t.tm> E!(ftc~ IJ f:t~t ~~? tc v tc.(J)-r:. c ht:> (f) 
tl*ltiWIJm~!l. 'iitriia:f"' ., ~ .:>. .;t -l: •J u. &Umlla:::~ ~llt(J)&·!J!t..c~:II(J)If~l'l'~'h ftii.!I!L'.i)~ • 
.:c::..-r~.A~:t. t,~"9h'h1>t.c< c'b=.!IHtc;h-c:fdiJ. Wi (O o 1 g J ttc.. J:.Urlfi!Jmt:niWifi!~~R. iictf.l!R~fH!Jtt 

iicJ:.fiifll!ltl~m!~l!"l. iitriicl!2.~/ilfl!tJfitft~m!U. *lt~m!~mf. ::f"' ·;~ ~ ,:~.;oi.:C 1J~Ill. &ach?(J)Im~ 
iitrllc::f1> 7~:1;oi.:C 1Jg, &UiiiJl!c:J-l:::,.-riA(J)-n m~T~:J.:C/,~AI;t. =.:m:tt~h. 2~t1t~:$H1"Cifi! 

"~ IJtlmil!illfitJSilJ~CtJ: ~~ '5 'C:tft~T ~. ~~ h"C~~ ~(f) "'C. C hf:>O)~Ift(J)-ntC!ll;i~f.ll~~ l, 
roo 1 o J mlia=mftantc.J:.Urlfi!Jm~~ml!Riii. iic tc.c ~-c'h. tl!!n(J)~Ift~mt..~-cmil!.i!l!~tJsilJ~-c.i'J 

tf.~lllfilrJm~Jml!Riil. ::f +., ~ .:1. ;o~.:c 1J l!R~f;J:, 1t1"f ~. t.c:fd. llaW:~~!lij:Kfliiil!:i!l!~f1\i£~mTfflfGI:t. ~ 

h'bffi~tllift(f.ISL'~ ~~? tct:f/VZT ~. 50 W;o~.:c 1HClG~Jb£ h~. 
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c o o 2 o l c. 0)~%. J::f.iLflliJ~*ftil1illl~lrl. ifct:&:~lrl 

ooJm•m~ml. &u:4.,. ::.r:/:;~.;ol-t:•J~ml,;t. l,)"f"n 
'br~Mi!f.Pfti~J;t.O)::J .:f'. 71l&B~Af.iii'iG -n).OO)"t'. :/A 
r L..~fil'li::T .0 c. t.t.J. < 1*"-T.~~~lrt.J.? t:i!&~$o0a0) 
3(~Hrt.J. ?fc.IJ. f(t~fflO)$J'a~~1JDGtc:: IJ T .0 c. t. 
7)fiiJ~1." N.I.O. 
coo 2 1 J i;i!!&B<b=.]!HI:<! n. ~n~J: IJ1!1twmm 
il!i~lfl~~JJlT .0. 

(4) ~i¥f',Jj3j! 7 - 2 0 9 9 4 
6 

coo 2 2 J !fat:&:~mn;r:. Uf~O),J\m~attu~l!l~mh% 
b;:tta t..- -<me.<! n. c. n~cJ: tJ ~*O)*m-r -1 A 7 10 

~lrll iH:ffll.)tc. <bO)~tt«-c7 7-l:! A 11'..( k~~$1." 

~o. 

[0029] *.tc.. J:(it~lfl7'Jl60)7"'-1l'~ht:I:IG-dlt<% 

~M G "CI;t:. 4.,. ., ::..- :;1. .>i-t: 1} ,.; .., .;- -::; 3 J:K 7"-11' 

~~&9o~'i5-~7t..-17"1A75~6~~ht:l:l~1'. 

41' '.1 :/.:...>i-t: I}J\., 7-:Y3J:0)7"'-1l~J:{ii:~lf[K 

a-t.o. -n-4.,. ..,::,.-:;~.;ot'f:: 1J''·;..?--Y3J:Kr-

1l7'Ji~&G t.J:l>~%11. 7 v ..( 7"' 1 A 7 5 7'.1>~7" 1 A 7 
7~711'2 ~J; 1J ::J'f::/I~A4 ~~~{.,"C-lfi4 1' ·;, V 

.:>..>i'f:: IJ '' "17-Y 3 tcif~~£htd;tf5lf.3Hc;t-A ~ 7 
1t7'1ll H~m G -c J:lll.~llt"'*i~T o. 
[0030] ::J'f::/I~A4J:O);f;A~7~71ll. T1 

A 7 71f 7'11' 2 , 4 1' ·;,. V .:>. ;ol '£: '} I' ·;, 7- ::; 3 ~ 1,71;1: 

~O)~Me~~ff~,c~.:t.oct.tJs-c~o. *A ~71t7' 
1r1 O);R~~~~xnft~J:ti:m~''A~tJs~ttt- . ..1: 
fiL*A~K~9or-1lti~Dh~Brooc.t.~-c• 
o. :;: .(A 7 71t7 1r 2 O)~~~~~;tnltiiatf.!!¥f*K 
~T .OtlM''A~7'Ji~ftt-. lictf-!1.\H*~c:Xt-t .07"'-11'0) 
t!8~h/~hl:f:1GO)~fm1J~~ro~c. c7'Ji"t'8.0. 
£. tc.. IDJIJif~Ciietf-~~0)~ <bit1JDT .0 Ct. 7'JS"t'8 .0. 4 

[ 0 0 2 3 l 4 1' ::.r ::..- :;1. ;ot-t:'} ~lif[l;l:, ::1 -c ::_.,,'(A~ii 
m~•Httt6no4.,. .,::,.-:;~.;ot-t:•J-t:Y.:>.-J~t (41' "l 
::..- :;1. .>i-t:'}}\ ::.r 7-::;) t.' fttjN:ffl0)4.,. ';I::..- :;1. :;J..:;. ::.r 

~t.-c$d<!h. ~~ffl0)41'::.r:/.:>.:J..::.::.r~~. ::1-"C 
:,oc;;~;,cmrmtlliftiEJE:'c~ IJ fttt6h.OitiN:ffl0)4-~' ::.r 

::..- :;1. lf.- ~ '' ::.r 7-::;~ftGt:&:·HmMe<! n.OJ:? 'c 
t.J.? n•.OO)"t', ftlJ!tHcf:\l~T .0 c. t. 7'Ji1."~ .0. 
co o 2 4 J ~1\t~J: IJ. ~faffim:O)~ctr.v A -r kH!J 

.0C. c7'JS1."~.0. 
[0 0 2 5] 
[;RM!if911] J;rF~c. ;;$:~11}}0)~~{91l~@jjj0)@ l 7'.1>6~ 
1 s ~J: fJ mll}}-t .o. 
[0026l@l~:<$:~11J}O)~*@~~T.@1~J: 

IJ • ~~{91JO)fa~H~II}}T .0. 
roo 2 1 J 1 ~;r:. MJ:{i'!c P u <*A~> m~rn~m 

-c::;""'- J~t-cN.~.o* A ~ 71t:i 1l&B. 2 ~;r:. ~liatt.lt¥«.: 

m~m~m-c::;:;~.-J~t-cN>.or1A771f7.1l&B. 3 

.,. .., :/.:1 ;ot'f:: IJ '' ..,.;--::; 30)~U~~;thltr-1l 
20 0)-~m*Rt.SWf"t'ci} o4.,..., v 3. ....t.:r: •JO)~JB:tJS~ft 

{.,' !af!IC.tf*O)it!~:m~:xtT Q 4 .,. ., ::..- :;1. ;ol '£:I} O)~:li!: 

O)~•~•~.oc.c.~~~oO)"t'. ~J:ut~m~;77 

"CA-t o r-1ltJS4 t- ., v :;1. .>i .:r:: IJ J:'c~a-r olit$ 
<J-1r r 4.,. , ::..-""' t:: ., ~ $J c.~.-• '5 > ~•ro.o~A 7 
-7 7 Jltt,J.~Iflfftd~~"t'~ o. 
r o o 3 1 J @ 211. ~ 1 O)fa*~O)i!.fmt.~.m•~~m 
Gk<bO)~it>o.~2~. ~10)Uf~80);f;A~7~7 

1l&u•~aO)r1A77~71l0)'5~. ~n~n1a 

tiJt ~~ G . fl!H;t~ ~ ~llflil& G t: l • .0 • 
l;t:. Pfi-t:::;.:..-Jitflll"t'~<!n.o-r-11'~-Difiictt-t.o Jo 

4t- ·:~:/.:...>i'C 1)1'i..,7-Y (4t- 7:/.:...>i-t:•J-t:::;:;~. 

-M. 4~:1:*A~71f7.1l'l. r.fA771t71l2. 

[0032] ;f>A~71t'71l'ltC.:tdi.>"C, 611;-f;Af-..( 
::., 11'-7 x 1 AO);'{;fa{\THfi~fa{\TK~~-r ora~t~ 
ffil. 711J:utr-?7>t-7·:~ ~~7t..-1r1A75ffl 

7>t-7"J Hc~T.O?:.t-7'.1 ~~~&B~N.I.O. 8 
~;t::1 .:r::::., ,, A 4 t.O)r-11' O)m51:~iil or -1l*i~:lifH® 
&B"t'. ~&BK,,.;-.., ~~!l!!itO)r- 1l~m*R-t .Oiiate 

'' 7 7 y ~~illl G -c 1.-' o. 9 l;t:ffiMi!f.PUi:Xt£tiiJfmt.vN~ 
I)Mil!l-IIJJJf~''A F 7 ..( 1'( Wr r BTL J t.1.1?) -c 
.1}o. 

4.,. .., ::..- :;1. ....t-t: •J '' ::.r .;--::; 3 O)flll0)7"'-1l'G:Ji1Jfj!p~ 
iil.O ::~-c::., )'(A. 511. tttKi'c 7 t..- 1 tttci!i!!lifl.-tdatf. 
~~"t'N>o~7"'1A7m<~rr7v17"'1A7Jt. 
1,)., ) "t' .1} .0. ;f;.A ~ 71t7 1l 1 (;1:, J:{i'! ..(::., 11'7 ;r.
AfP.iJO)r-1l.m:ict&U7 F vA.m:ict~iiata~«.:-< ::.,11'7 
x-AfflO)r-1lm:ict&U:7Ft..-Am:ict~~~To~~ 

t.. C.h6~lliilm!l'lflll!9 .o.:::!IHI::Uc. 7 ..( 7 o 7o-e ., 
~t.~f'iG-cl-•.0. r1A771f7.1l'21i. liatt~~"' 
r-1l~m~rt"otc.dJ0)7 t:t..-Aii'I~m\tmt.. ilamr-
1lf¥mimn&r-1lO)Um\tmt.. iatt!!¥~t~dttlm~ 
~-t.omtmc.. c.n~~~fj!p'lfm-t.o7-<7o7o-e 

..,~c.~f'iG-cl->.0. 

[ 0 0 2 8 J ~ 1 ~:loi.>"C. J:{i'!~~ (cpu) 7'Jl6~ 
~.n-c~k•~~hr-11'~. *A~71t71l1~6::~ 
-t:::.,J'(A 4 ~:fl" (.,"C-/Jt:4 1' ., ::..- :;1. .>i-t: 1) ,, ., 7-Y 3 

K·~~bC.t.KJ;fJJ:{i'!~·7m•~fil,>, ~0)·0) 

~~Oifflll"t'4 1' ·;, :/ .:>. .>i'£: 1) '' '.1 7-Y 3 7'.1>67" 1 A 7 
71f71l2~~~G-c7t..-17"'1A75~••~~ 

[ 0 0 3 3] *A ~7)l~0)7"'-1lti.*~*';t 1 00)7-{ 
40 707o-l!.,if (.l-,:.fr fMPJ cl->'5) ~C~f@7'Jlh, ;t

A~ 7 ~7.11'1 ~0)7"'-1l'G:Iiflm!J~;t~M P 1 0 O)'}fi)Il 

r"t'ffnn.o. 
[0034lMP10~MP~O)~WR~~~t:l:li".Ot.J: 

caraWim:~liYlr¥-t.Otc.roK2:!1[ft~n-c:toiJ. 1 1 0) 
'1-x .., h$"t'f51 t;lllb{'J:~9 o 2 :!![{[:;~ htc.M P 1 0 t. M 
P 1 o· ~~•~'1-.r. ..,7t.,n1o. 
[ 0 0 3 5 l 1 21:1:M P I 0 0)$1)m!J7'o ~ 7 L..~t3*R9 
o7- ~ 7"1~-( A"t', C.0)7- ~ 7"'1q A l 2~1;ttf~ 

fix iiJtmt.t~H!:7 7 ., ::..-""' ;ol .:r:: 1J ~f*ffl ~..- -c:to IJ. * 
50 tc.M p 1 0 f;J:£,~~J;t. t; -c I 3 0) o- h Jlt ;ol '£: 1} K:lifliffll 
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7o~7k~~c-L~~ffl9~Cc~~~. MPlO 
0).>~ .:c IJ 7 ?t .A~rdJO)ifliiift~~L ~:to~. 181tfl~ 

ll"C'I!H:I: htc.mi7t2 9 ns=r -v ;t-Jv7 ~i:i? .:cY ::>.-we 
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?4 ::r.?Ulllll01fliH':tL-£'t1.:£11L... -?<l:lriJI:i>6Miblllllt. At.& 

6SCS l1"1':;..*~11'J!!I't~n6. I O.llct!SCS l'l'.p;..*M:I;, T 

·0~-,.C:It~•<OS C S l.lliiJIIllllli't'Jt-;t ~(; l-'t:l'tltt'6. IIUl" .!:.iA 

,ilo.f:fi'•Ht~t.:. Elt7a·!!.,1' I I Cit, 1'~ ll?lllllllfit1E>fl'f11HIH!09! 

av..:J!,<O~lllt-ftl•. lltl.x..,:..mt:'l'li+L... at:. Sltlt::-.lt.i".t.l 

I 8~M<1.lDMAftf:tqll"t6o 

r!<.lt.~:ta-t:z4t111 

a-n~~<mx~ll8t.t.E?0~•~11~t-~1"a.f~b~.~ .. ?;t 

coP. :I'~H7:.-H:aot1"6111110NC.:h ~?-?<t-l!'X~. lk.rJ. 

<t-,"'1'117a~7.t.0!1!ff~l.l~ • .::r..::..,?::r..!::ONCI;t. .1\l<t:;..:t-.::r.;~. 

• •J IJ -;;( 4l:ONC"''-t':.t. IJ •J-;;(1 r!:~GJi!IJ.I\.tl.'t'I•60'C', <t-,· 
I 0 01:1;, "''.>:.a-~-!.1. a.,:l'.,*-9 ... f'-1'-.X..lt.•+-•>t~'ll:;.. 

'l''r-1-. lt- r • vo) :-9, llUJII- ~ • ,...,,~-(l:.!!ct!Olt<DI.>a. iii 
~..:II<ONC'fi'-I!XIIiolll!Bti.:!T-5;:1:10<111111. ·~k.t.,. ~. FTP. SMT 

P. SNMP.&U~ARP(I:.!!<O<t;../2*.,~"-?"1'~~?·7-~~;.. 

1"r!:.t:IJ-it8'.1 I P~ :.-9-*" ~ • "t-l!'x&:ltll!!n6. 8:111.:. .,.,, :; ~ 

:or. "1-7 r!:lill.ll;o..::. ~? 11'-f: ;..t;t. IIIIZ8'JI:ft!IIIT'6o 

-7-

ot-:or.t':tc-t:.,"''ll81i.I!Jc0"/7~'.1s7•-e?,.-ll<lf:IUH"6. 

TCPe·J'r., rJ Elllllllll7'a I- ::oil< CTCP) It, NFS.Gt~l•("" 

..,._,..,..,..,~,.t. 1'-,<'lfll,.o!l'').l.lt, llll!t. .. ll.:o.7-. till~ 

4!- r'tiVIII'f6ftT:1•J 'T-~ • ;,Q)-:1\C;<Il.,.o?".,~'t',,."C, <e.::.f •J 

:.-7C:'l' ... -.::.:-7co"'';,o97~-:or.t:~:or.T-.t.911-....llftT6 • .:nr;<llll 

tl!:lt. 11:;1. ~I I B~lttoel-l::ll.l\i'.t.::r::-'1-lh .t.'!ol•l;t. !IXf'.t.'IHle' 

<ll?-,,.,~-~~-=-~.;"bt\6, 

ot-:or.r?'u~.,<tl J6t.t,.a00EM<t~~~-Jc-t:.,4J'R-~. -ef'~ 

8E/120't'IJ'!o. :.nt.l.~~D-.,8820v1',a:1a~.,<tt4~~ 

,<1' ~<OE!Iof!-l'~b;z.N't'l•6. SPARC...,-::r.tl)::fg-tr.,<tfll:!ctllil 

~-t .. ~ .. <tb.~~tl!:'t'~6. 
"!'-•< I 0 0 II)"- 1'.,. .. TQ)t:lllilt.lllct!QC:II'f'l!f:~·l:ll'IIIT ~" 

$zi-?-?~IIIHI~•-r?,.7·7-~~?~~ 

111131;t. .t. ~ 1-?-~fliJHI I 0 a<Olii!SIItl)i"-91iUIU:I•(?b-0tllll 

IUI!ct-ljl"tllll!!lll't'~'!o. ;:t1.1;t. a 21!., ~v1' 'Ja7'at!.,+;; • 'I'-I'< 

;1.2 I 2"'11111(;1:2 OMHI8 $0 I 0'0'1'?~>:tc-tr.,'t2 I Of: • .(. 1:1•6. 
11:, 25&.orl.(.CPU-<e~214~.~1''c:ta-tr.,<t·~-9rl 

X2 I 2~fltoe(;'t:~•6, '?1' ?C.,.flloi:7"1' •1'-9,•12 1 2G:>ll.1!1:<0& I! 

.. 1-~ ll!l:~illll!t'<.,771 I 8d"t, 81!., Hltlt?-9,<.:.t21 8--tlll 
l-'t'P6. lltll!9'-l•<::o:2 I 81:~ I 2 8.f'C,(.( .... 11ftllfl.,.t>~'7V 

::fi~ROM CRPROM) 2 2 O, I 2,<1' •7'a~?v.,.Jt.ROM (PROM) 
2 2 2, ZIWIJ.,._ill&lll CMEP) 2 2 411<1l&ll..'t:~•6o EPROM220 

It, *"~?-?1111111.11111 Oa<07'.7':I::0-1'4!-'Irl... PROMit. ol<-1' 

~co2$C01'-<t* .. ~·~=-~::~~-:or.co-t-tl.~n~M,a't'~nt::1'-<t* 
., ~ • 7 ~~::r.f.tl:!Q)H:t'~~-~~ ;,,- • •<7 J 9€-f&llll-'1:~•6. 1'-"1' 

*" .71'\l:t.IHII;t. lllllll«<llll!:l!lllll.:. CPUJI'i!o~ 21 40~61':1' 
9? a -.:O.III!IIT:fa., ?--.ab;a.lt\6, MP P 2 2 41\t. -., •a-~ 6'8 G 0 

~~~~1:. 91't:-~~~a~Aifl~t.t~o&sa-~~f:ff 

"• It::... MFP224~ RS2824!-~226"'--i'l'97 ... -.X"t'61:11:1 
ct17l"l!mlletitd (UART) f:lf"t'6o .:t\Eo<ll.tl!:li*A ... I:t:t •• 't' 

t.t<. ~.;c::Dt...<Clii!JI~'"~" 
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v.(?.,1'att.,..,.• i'-?ii.X2 1 Ul00 1 81!.,. H: .. 12:1.irtci._,<.,. 

:7T2 3 0 f:lii"l: 1 e J!., 1-LANf'-t•<.xz 8 2"-Hl.."l:~•l.l. LAN$11 

181!11:'l'.,1'2 S (, IIIIA..I:t.. All 7 9 9 OLANCE-f-"t*" ~~i!!TS!!II:. 

T 1"1<-;,.,x I' • v.(?" • 7'1 <-( .Xtl:.. <t:..-"'..f Jl., tlJI.? <tii-:..'TQ, 

ttLANi'-9 1<.x 2 3 2 elil2 011' I ..f -"t:t..., 1- 1 2 2 al:.(;, 7:7 ~- .x 
i!!"l!:'t~•6, LAN$1llll!all2 3 Ul$11li1J!:1'-IIt. 5 I t-ta•<-f I-LAN 

J"&•J 2. 3 er:IHII'!tl... J'f: •J 2 3 8 &LANi'- ~''':>t 2 3 2"lli!IJ:Vn• 

6. Mt.11 6-S 21!., 1-:S'C..II.tlll':l:lll.. (FIFO) 1'772 4 Ol:t. Fll't)J< 

•J:I"d".,.1'~11!'1ttl... W.r:l!ti!JI1"-?.b< • .::tt~.LANi'-.t,<::~:z 3 2"-lll 

'*t..'n•-5, *t:., LANU)'f:') 'T''Ir;l, (DMA) 1111102 4 2 t,, 

LAN7'-I,<;i~.2 3 2"'llll!l..'ttil), 02 4 21t, LANJ'&•J 2 3 6 ~ 

PI POt-~1'2 4 0 .!:011!07'-?•<~, I-0U:I!If:l:lllll1"6, LAN •DIIA 

81*11:2 4 21~ • .,_,. :.-:t.ll-ofiat!ltE:-IU!Vn•6'1: 1- .,_.,MG 8 4 4 0 

DMAillll.ll't"l.> .. 'tbJ:h 

.111121:iii1"~112-<-"t*"' .. 12 2blt. 1!!131:>i\1"*" .. ?-?tlltiiSUll'J 

-I'll Oo01112LANi"-I•<.X252"-IIIitl..'tP-6, LANi'-l•<;r. 

2 5 21:1... lltJ;"111Jtt•<.,. ?T 2 50 f:lil't, v.(? g:fai:, "t • 7"- '''.X 

2120fttlk1 6l!y 1-"-llli!!Vt'aiJ, LAN7'-?•<;;l.2 3 21:,11..;.t161> 

0l:lll!llflllli2!1llllf:'lfl..'t1•6, Al*l'31:1:t. LANMIIDiUI2 S 4 l;t. 7'

.ti:H0LANJ'I:IJ 2 5 8Hlftl..1:. LANi'-:.t•<:U 5 2f:-t-"T* 

., 1-1 22 b ~..f :.-$1':7 .. -.xi!J"I!:'ttiiJ, lkt:.. LAN OMAMiiiiiA:tl262 

~ LANJ'f:~2581:dU~~FIF02600161!71-U0i'-I*

.. AI:011!0i'-100MA~f:~~6. 

"fl.(?r:J1'cH:~"t· 7'-91<;;11,2 12001 B t:!',. l-It. 1>_, _ _,11)1<~ 
r• FIFO 27 O"'l:oillti:Hl.., lilt:, VME/P 1 PO OMA*llllla 

112 7 20$lllllol!- l-"'l>ltlitl.'t'~•6, F I PO 2 7 0 1;1.., lllllt1:1l•JI't6 .1; 

'}1:, CPUJI'f:V 2141:, illl:l!-1'11 0, 112, I I 4, 116. II! 

f:.l:t.. I I 8 (1!!12) 0--:~i:l1.llll"eJ 7ir-,;Jf':i1Uif:~l:l!1Utl6, WE 

/F I PO DMA$1HIIItl;t.., 7'-?::> 1:!-l!l<l>.:;t":><D'J>? :.-1<" t:;;,:ll'.lltQ), 

..\U...1:. llL.ll 
WD"'-1' N/A 
l<lJ'f"•f- .. 1' N/A 

'''l 'l"•IE'I:- I' N/A 

6/IBt:!' .. ~CPtll:llf-~A (I) 

-r:.-1:7a.-;ll181:! .. ~ 

liltiiil!l- ~AT l'r...xo llO (0) 

!iUi!llf- ~AT I'LI.:oi: I Y1!ll (I) 

UiUHifil l..lff'..l:if Y1!ll (I) 

U-117 1- 11G (0) 

7'- ?ffitilllli!ldi.XII:t.. /Jt(!)J: 11:1'e~ ,-.,.l.$ft6o 

J::z...t. ll! • !...lt 
U'IIJU!ll(- ~AU/I!;;f Y1!ll (I) 

etlii11Jtll!ll- ~ B!I:JlVIA: YI!S(I) ,._,..,. .. IHUIIJ 

'8 CPU1< 1J1";'ttlllilfftl 110 (0) 

.r.- ..... , •• J 7'(UiiJ"ta 110 (0) 

lj(- 1-B•<•J "'•UIIJ'tl! "" (0) 

u-.tt U'1AA YEll (I) 

l~C-~A V;tl,$' VIIS (I) 

F I F 0 2 4 0 I: a 8 0 l!irlll.t.:./iltcllfliJ, v.( l> a:fC>1t .,..,. 2 I 0 

tt.. ·- ~Af:lii:IIIZQ-f'.( :-?cT!IC>-f'.( :-!r1'6111!f:1ir1'6, V-( 

?CI7'"tl711'2 I Ol:t.. .-<!I .. I:J:!;J, 2"J'.(li'J\.01j(- ~A7?ir.Xf: 

Ul..'t,*321!7~?-l"f:*-I-A~~aha6.111-~AC7'-9H 

l:t.. i'-.tE;iiiiiDLI!\1;;'11,909 ((!JiilfU!*-~A!IfJIVQ) 1:;7 (>If-~ 

AV;;t.J'-) f:llill!fl'-:>lof.1".::l:I:J:!), ::f':dl!flt.,. 

PI F02 7 O<I)~II!Htl.)!lll;ll;t.., .l:ll!0F I PO 2 4 01:2 I O<O!I'JI:: 

llll:'t"l>-6. 

*" ~?-?111111Ut I I 0 al:t.. fr-. ::r?;.. I'F I PO I 9 O.flr1"6. 

-8-

1! • ~ 5-502525 ( 8) 
~~f'•:-*ll-f:~·l.'t'til),illl:l!-1'0~l:FIP0240, 280, 

lf:.li2 7 OoDI•'f'~l:ll:lllll, lltl', F I PO 2 4 0 l: 2 6 0 1:0111lll:l1""''t' 

Cl>7'-.tSf:ll!J~6. 

S21!.,~7'-9,<;~t.274~ PIF0240, 280llC/2700i:tl-t' 

n0a 2 1!,. 1-tl.);t!- ~ e--.Ul.'ti!ll.l • .:t\tlt0Ei!tl<fthtl67'- ,,,.x 

't"l>6o' ,_,,,.X 2 7 ••t. 12:1.i~~ll:nst'J> ,,. z 7 a f:&l!lt.'t, 

a-11&3 21!,. ''';i\2 7 S l:illlt.. /Jtl:,· .,.,'1"2 7 81t. 1Ui'ii'H'1''7 
:77 2 8 0 ~lililll..'t:, VME,~:>t I 2 0 .!::iillfff>, 

ll!r-, a-tJn.i"-.t•<.x 2 1 e lt. l&llt!lt.llllll.li.l;;t? 2 ur:ltal..'t$:1 

IJ, l.lll;>.l 2 8 21:tVMEd;;t, I 2 O-f':ill..'tllllc:71'LI.Xlltli!"TIIl~l.>6o 

r.. ll.:r.,. 2 a 2 c:t. ;::1:: !I;~; r t.0fllllltll!t% I:~IIJir:$!111 il t\f>, 

a-b!".'f'-9',<;1.2 7 61;1:, i!t:.. ll!1fltilf!t•<,.?'T21 4f':&'t. v.(? 

e~::fgv.,"tr-l'~.lt2 I 2"'ftat.'t'~•.t., $.., 1-?-l'~lll!lillll I 0 a 

tl<.:r.ll-:1'1::-1-"'t"flli!J"f~l:. VME,<.:r.12 O~tl>llllt1:7rLI.Xmtilflll 

'l'.t.6, illl:fl- F<l>-?l:t.. IX:Ii'IBII!t-< '1 :7'T 2 8 4 E-&'t'. cpu" '1:: IJ ~ 

.;,;l:tac:?-.9-ll;lllJ'f".f>.:l:tl<l:ll~!lS, LANJI'f:'l 2 3 81:2 6 8111:. 'll!ll 

,c;~; 1 2 0 (,ii!ll.,'(llliii:T l'll.:r.llli!I!JtVl~'• 

'"I r.f FIFO 2 4"0, 2 8 0, llC/2 7 0 1~ • .f:tl-t'h... fJ7!111M I C 

(AS I Cl ~.;,lll:.,'ttll), ~0lltll.!::.tfl:t.. tt•ar:Eailtl.'t'1•6, 

F I PO 2 4 01:2 8 Olt, ,c-1-,. H"-.tHI::Al."CIIIt!iltl... FIFO 

2 7 Ol;t.., :1 .,<:-!1Uc:511l..'t'lllitiltl't1•6, l'ttllai::At."C. PI PO 

2 4 o c2 s Olt, f'-n<.i!!lllitL~li.X.i'll:l~t!lt", 1-lltll::r:J:IJ • .,..,,., 

.l..l!!t\6, 

::1v;.. I'F I FO 2 9 0 It, a-l'JIYi"-?•<.X 2 7 S"'Ul..t.:J\.:1:1111-1-f: 

Wt.'ttiiJ, if:, VM£,<;~. I 2 o t-iiVt:UI:T l'v.:r.lllltilf~ .... -c. 
V.(l>a1'a<:.,<r'F-I•<.X21 2"111itl.t.:lfl:fltlf-Jo€-lN"~. WI1:

II'IIU1111:11'111" f. J: ~ r:. llfll:f.- l"<l>-?I'J\ """' ::.- I'll! t:ltUII3f:* , 1-? 

-li'IIJIII911110a"~l)l:ll"fti, ;1{-l'!t, 1?-l"(UI!yJo) Jy 

<:-?~lfllglll I 0 all:l:;~v:-I<F I F02 9 O"'iUUr:aa~tr.:. 

l:c:J:I), ::>:.-'O':.-I'Ei!6, ::>v:.-I'PIF0290t:t.. "FIP02t0!2 

~•"CI•I'll•"(tD(,v.(9CJ1'a<:,."t"'-RIII.., !Ia:, ?{l>a;fai: 7 <t 

2 1 Oli • .:;01 ,v-lllei!!'fi"P I P029 00h1'~.;Mr.tl), .::n 
f:MIIl'f"f>, ".,;-~r-J:>IJ<::~ ... :-r"t"l:ltu:t. ",tt-lll::r:t. 1 ,.tt-llb<llt 

lll.."l:l•f>VMET I'L-;;tiJ<i>6 CJJsr, llllltll-1"0-?1:.1!16 2 I 4.!:111111 

fJ:Mt'J'&')PiCI>'TI"f,.X), 11:1:. v-r?D:1a-tr7"t21 0~ PI FO 

270.!::VME/FIFO DMAt.ll=all2721:f:1'CI,-7t.l..'t, Jl7'1: 

-liHIIIIItD.;.CPUJ'f:•J 21 4.;,._1A't6, 

::>v!II'FIF02tOtt...at!litii-I-FlPO~i>61'J\ FIFO~ 

l!lt\'t1•6111r:f'- .i'Mlll- ....... u. .. _, 1::1"6,.., lt~li!Jab<. •<;t~, 

• .z..,-trlti"VME•<;~t. I 2 Ot:A!It'f"ilt:lbl:: • .(.tltt\1:1•~;: .!::R<. 

::~v::.-I'P I P02 9 Olt, 2 S 8)1.;h0t:lf.>CI>.X~-.XE''If1'6, 

*" 1-?-;lfdllll I 0 &07-... 1'?'1' .. T0Ui'lf't4Utl;t, LAN•< 
.X2 a 21:2 5 2bf?.(!1a::fgify11',.-.t,c.x21 2~0:.1111l:l.."C'1•6.:l: 

't"ll6, -'f-"t;t.,. ~"'iiHJSt\-t.::O>~IIIillltl,.,._,.,<-7-., H;t.., LAN 

'l'-9•«.x2 S 20LANJ<eV 2 3 er.:IHilltl (i>61•1:t. LANf'-$1'•« 

;1,2 5 202 5 81:), CPUJ'I!o•J 21 4i::I#;IIIII'J$t'lfll'o LANJ'I!:~ 

2 8 8, 2 58 1:-1'-'1'* y ~I 2 2 a, I 2 2 b cellii!Cili'-$1'Ei.ll:t, LAN 

~IIISIII2 8 4.!:: 2 6 4 t:.I:'J-ttl<l'ti.IIIIOI!Jtl. LANJ'f: 'I 23 8 IR~Ii 

2 58l:VMK•<ll120cDlii.IIM-I-1:0lii~.,.-9QI:t.. LAN 

DNAIIJilll$lll2 4 21:2 8 2, F I PO~ (Q l:U O, llOVME/Pil'tJ 

DMAti!IIIJfiUU 7 21:J:I)IIIIIOSt\6, :;.011<-M.l8'191-I'J\ 7'-91i!il0.,. 

.(;:(bf1"1!1~41t. SII.(.!U 4•C-'f ~J:?Il-~I•Mc:.!U;1'<1, .::0ta •• v 
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-< ~a:;:fat:,.'!t2 I 01:. OMA'E-U'¢1'1:, ~t\f:lllt1::1llJT<llo v-< 
1!a:fai:.,1J'21 or:. H~t.t.'t''l!l71tt:b~lt<!l.:::l:~l•'t'. 
~ !l*il!l~l:ltiiG4L.f.ll'o 

CPU ~'f: U 2 I 41:1:, v-4' Jl c7'a1!',.'.1' 2 I o ..... <D.11-. FIFO 2 7 0 

f:&"t'ilrll!f-i""'llo1>1\ltt.:-t.:D-o;ill)ll!o!!I\6J ,.1:-!J. /lCf. PIPO 

OMA~ .... LANMJ!!Raf:~T61t~~··~-t:fa,.?f:~~ 

•-<. 't'l•6, -:fa ~:lJidP.II0t.:ll:or.:. ~~l!t,<,. 7T 2 3 o 1:2 5 or.:~ I) 

UTI"t-::r.ltl!rr6.::1:r:,l:.,"t,', v-f'?a7'~>t'.,"'t21 Oli. f'-t,<'T 

.. ~ f:LAN J 'I:~ 2 3 6 c 2 5 8 r.:7 ?i:::r.T6. 11! .. -c. cPU J 'I! IJ 21~ 

!'IC7Jo-t1Aoilllltti:RAMI:t.. 'lfaM'Stltll!<llJ 'f: •J T ~t:::r.t-. *" ~ ?

?~~-~"'~L.r.v-<~o-:tou,..,.2IO~a•-r6.::c~lllll!~ • .::n 
r:. Bt 0llltllf.!lllil7.)7--tr?.,..,.I:IIJ!il'lffliif:ro~:t.-c.&:~.,. llll!ftfllitOll 

fio. ¥-t/:.7'-t•<'T., ~. ;!HII!<;I.~CPUtl-1"1 O!l!llt0v.(J~o"fa 

i:.,<J'flflli. J'li'! I 81:l!'t£t."Ci!l), MMU II ~l.."Cll:.:rr.~CPU:!l 

~I 0 l:ii~L.illtl\l:t:l'lr;>':l•, 

LAN1'-td"-2 3 21:2 5 21:1... ll31::&11t..t.:,<::r.c t.'t'lf.4!!1'1.'t'l•6 

b", -t-nr;<T.l•<;tl1. It!) 1:, Jlt-<1.liA.'¢ St\ft;<;r; 1: VC!II:IIIflll!6 0:: I: lot. 

U<!!t\6"1!1>J!r1, 

*" ~?-n!JI!R!RI!)III)! 
llt'l'of'l::. LAN~HliC!>-':> C9'1-<.rt2 3 4) iJ<, !Pla>•<'T., ~f:~0 

-<-'1",._,. r I 2 2 a~r;!J!IIT61:. &1/Qallt~ff.ct>•<'T• H:a.>Jo~l). 

.f:tlf:"'ltT6 LAN J.r& 1! 2 8 61:IIJIW6, lill:l::. LANfllllllllll2 3 41%, 

~~f:MPP224f:~t."Cv-<?a-:fo1:7'.1'210""Rt.,v.(~a:;:fo 
1:,.'1"2 I Olt, LANIJJII&IIU S 40fltDt-lJ;:r.Jif: ..... Clrlt1.fllllii•<,.; 

72 3 Of:.l:l.l), tibf:'ill!ll.t..t..•a~. •1£'Tt..t.:.H••7-, ~· ~,..., 

t.:.::: I:'E'IJ!l!Tl5, MFP 2 2 4 <eHMi.!.bUM!ii:J:.,"'tiU::t..t.:.ll2-< 

-~* .. ~122b<e*~~o~?Y~~E~~r~t.:~v-<9a-:fa~.,~ 
2 I 01;1:. ;:~lftl:'l'l:l... !ltii'L.f:,<7,. 1-of-QL.t.tl•, ~01t!l, ;:~J:' 

fl!ll.lll;l:, >t(-1}';.17• 7T';.IJI!I•;.tl:"-7l.l.o-llo!!t\6, 

;:«*JIVII!Rtl<. F I FOtM"-?HIOIIItlil<lll.lll!<ll:ll:!>l:, ;<-?*'~ 

J'l:~ 2 3 6~oi>•<•J1'~ PI POC!l>ll- ~A~WII106.1:11:7'c7'~ 

Tllo !1121::. v-<?a"fl2't!.,~21 01:1... VMB/P I PO DMAI!IIItll 

• 2 7 21:!/.Ai'".I.J'ii< IJ i I 8 l'i<l>fiU\:"1" l"t-;t.!:;r'-?l<'r .. ~1041:f:7' 
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RA<S:O> 

t 9 c· 4 0 2A ALUIIII:IIr+E-fllll1"6, 

AL UC!>tt.<t>:l!ftflli!.I:-:>L•"C:It I OT 

f'-j>·:f,.,fo • .IRI. 4 OC4 0 2M>I9 

CD1111f .A:bltltat<> .,"t'~6.: 1::c:ru:. 

88 <+•~-)..tJ).:I!lt!,Ht+••J-M 

sa : a 2 

t-AL Ui:WIIl.."'CI•6, 

(v:.t:x•-A'7'1'~::r.t!.,"5:0)~t1. 

.;01!, HU 4 I;!I:X9-<ti-?£-ALU 

~t~'A"*-<'~I'c~"tam.,t. • .:t'l.; 
1:'7 Htt~. AL U'<~<ti'J i''7Jiol:',. ~ 

I ti : I 0 f'lllltt' ~. 

RB<S:O> 31:26 (vi':X9-B1't'v;z.~.,~S:o):t\ 

SRC<t:O> 20:21 

SRC<I:O> 

0 

PR<2:o> 18:17 

PF<2:0> 

&CI'.>I:',. 1-IU 4 ~!:l:x.t-~E'ALU 

<t>'B"*-<'~I'c~"tamr6 • .:n.;; 
~~ ~lttt.r... ALU,<;z.0~i"?Ji,l!, ~ 

9 .: 4 t":!Htf" ~. 

- :1 0 t":illR"f: .1$, 

(ALU1<:X:I-:X~I:'7r I: 0) .:tL 

"'"'~"' rlt7"-· ·J-~fi:i!IIRL.. ALU 
,<:x"t'-1 *-:tJI.al'\6.1:tr:1"6, 

~ 
ALU 

f' ... 'Tn.>lf-~RAM 
IJ f''7 Jlo 

'1'1\!:U.. 
c,,,.,;z. .,~ frlllltl:'., t- 2 : o > =n.;; 

1:::'7 Jol;t,<ll-~lfl~&t1.67'.J?'/IIJI!JE-lll 

IR1"6. .,..,,. 
!I 
SGL_GLK 

•<:~.,.-?<>7 liQ:I•-?a 7 liCI)fiOl! 

SI!T_VB 

VMEil.I:O,<':I.,--<*-::1JI.h., H: 

.lltn'lo • 
CL_PERR 
, • .,,.-,•v .,.~ -;I;."J-.lt'f"<f •.ltfi:I''J 

1"-"f"6, 

SBT_DN 

·a.ft~<D'1"1'~*JI,C!)f'•=-*~~.'~;z. 

'f'of9:<tfi:-tt .. ~...-6. 

INC_ADR 

f'a 'Tilo>lf- ~RAMT I'~:XE:tHH"~. 

8:7 '1'1\!:UII 
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I OOIJIIJIC0--:>'tALU,<;r.l)..;,a-l''f" 

6 J:., !:UT 6. 

DESI<3:0>. § 

0 2 
WR_RAM 

f',. 'T 11-of.- ~RAM"-A L U,<.:r.o:Ji"- $1' 

('.!ti0il:11:6. 

0<16:0> -> RAM<I5:0> 

WR_BADD 

AL U,<.:r.ll-M'-$1'€-DRAM7l"t.-.:r.:IJ 

tJ;;p-..... a-I"T6. 

0<14:1> -> ~~~<8:0> 

WR_VADL 

AL U,<;r.lr.;f'- $1'E-VME'T I"L-.:t.t.- ~ 

:a:J'-0AT!It2,<-t ~ ..... a- ~'T6. 

D<U:2> ->VME addr<l5:2> 

OJ •>ENB_L-~.:r.J'-

0<15:2> ->VME ~<15:2> 

Dl ->ENB_ENH 

DO ·>ENB_BLK 

WR_VADH 

VMB'TI'L-;t.t.~.:r.J'-0e..l:.ilt2'<-t ~ 

of; a- 1'1"6. 

D < I S : 0 > - > VM E &ddr < 9 I : I 8 > 
WR_RADD 

f' .. 'T~of.-~RAM'T~L-.:r.:IJ?;;$1'-· 
a-1'1"6. 

0 <I 0 : 0 > ->ram addr< I 0 : 0 > 

WR_WCNT 

ALU_NEO -ALU*~~~~ 
XFR_OONE·UJ!7 

PAR_ERR -'<7.,-,<•J~~-.:t.,_ 

TIMOUT _,<;r.>t'(t.-~. ;,j'o( 

.C.'T?~ 

ANY - ERR -.:t..::.-.:t.-7-.Xf'..(j';r. 

14: I 0 '1'1\1::$0 
15 CH - ROY -:ll.?.:r.~.,.. ... ;;.A-L-7' 

~-

NEXT_A< 8: 0> 8:0 <*?.:r.J-7 I'L-.:r.t"., H: 0) 111111211 

o~~~-:JJ:~·~~~~.WHT6. 

i",.'TJt-4!-~RAM i"a7~4f-~RAMit, -l!tU:J:-.'t:DMA:o;;~ 

o-;;- 58 o l:v-t ?a:ta-~:.,._,.- 6 1 OC!)M"C', :ov::-1', ,c;; J-!11-. 

t.IJ:O.:r.f'-tJ'.:r.~il«<"•!!t\61li*"C'I:>6o RAMit.,.Zl..?-rtl- 1-"Cit I K>< 
82l:~"C'--S~ DMAof.-I-"C'~2Kxl8l:~'t:--an6. RAMO ••il>ht. J:t111!.r,.;z..r;~~ •1'noOrlt- "-c t.'liT118"t'll6. 

RAMI%. I 11::1.,. H!>71'L-.:r.A£o'T l'L-.:r.>'l?:.-1/1-l::a- l'~'t:, DMA 
::r :.< ~ o-;;- 5 8 0 I:J:OT I'L-.:r.llill!:3n6. f'-.9t.Uit1IIfiiL-:J.:l.?-l: 
a...;z,~~ T I'L-.:l>'l?:.<.?-ltlli:Oidt*'lt.r,.l:6f::.l6!:, 11,_3n6o 

RAMoO.l!!&h"· RAM71"t.-.:r.eo-r~l':.lli,1'-JI'4!~CI1:,.~
J'J'.;l,:'J.X.9-I:~:>- 1'-r.s.:: l:I::.J: .. 't:, r..:an6 • .:o.J:.,,l.ll!&hltl!ll 

o'f"~'t:o:to1:.,.,.-~-t'~~*n6. 

RAM~t:tJ?:- ~.,.., .. ?tr.-f :-.?-, •n.:r.r-t 11.:r.. u-<;~~:7 I'L-.:r.il 

ii.rJ-{'JJ-.?-:to,?f:ftt..•ollt"f'lt, RAM<D;7 .. -v.,. ~'t"llfoo 

u filj! 5-502525 (18) 
?- I':IJ? :-t-t;c- JlT'6. 

015 ->:tJ?;;~-(*-.,.~· 

0<1,:8>->:tJ?;;~<G:O> 

wa_co 
~~•;,*~L-~.:r.~-~c-1'1"~. 

0<7:4>->CO<S:O> 

WR_NXT 

*?~~~+;_,*~l,.~;r.jl'-f:C-1' 

-r6. 

0<8:9>->NEXT<S:O> 

WR_CUR 

:tJL-:-~~~;,*~II~L-~~.?-f:c-1' 

... ~. 
0<3:0>->CURR<S:O> 

10:14 'l'¥l:lltli!8 
I 5 JUMP 

llllll!lil!t!-1-'r :-~-c:A LUi"- ,,c;~.e 

llfU!~6. 

0<8:0>->CS_A<B:O> 

1'1!ST<3:0> 12:8 ('l":ll~:~;;1"-t!/a;;llf!!!,~3:0) 

..(:;?I) J :-I-C:it't6 ... '1' <J -AA~~ 

't:. ?'~ ~ .... ~,.,....,, .,<]'-l;t;~·'f"6 

I 80AA~!R-r6. 

IEST<!:O> ~;,¥j!.I•:-

O II -ll'l:flto 

a · -sc:a 
ALU_COUT-ALUC!)+~V-$~ 

ALU_EQ -ALU~~l:~~ 

ALIJ_OVR -ALU:t,•-7a-

:t7:7 ~ 1-~:#.:~d~i.?.!.::~:~:~::::~t.i!.~~::::~.:: ~ 
58 

5C 

eo 
84 

68 

ac 
7 0 

74 

1 8 

..(.::.~+Mil.( ;,p- 0 .................................................................... 

: ~~~~::~~~~~~~~~~~~~~: 
I :tJ~;,~~-t:-t-0 I ;t'J"..f.?Zl.D 

\ :~~~~~~~l~~i~~f~~~~~~: 
-······;;·;;·;:-,:::;;;;·;·;; ......................... . 
"'''''""'''''''''H'*''"''''"'..,'''"-"''*''""'''"'''"-'''''''' 

..(~!.1•~4f-t;;.?-n1'&-t:-C!)•I:ov:-l':fa,?f:~82~ .. ~<D 
•-c, 6. :11 " ;... ~ !11-t ;, Jl' -ct. tJ " ;, ~ ::r v ::- 1'-:f" -. ? f:ll'Tt.:lb!:I*A 
~;, ~ .,_.,_ 5 a oc:ii. .. -cii!MiJnfl 1 & 1!., ~Qlil"'l:'at6. b ":.- ~ :ov 

;,1"-;TCI,?rft-(;,,9-lt. 1'"+:.<*-11-'E'..f*-·~JI.1'611JI::, ... ..(,.CI~CI-1:1 
.. ~-6 1 oc:J: ... "COXO 0 0 OI:!»JJHI:l!IIVlltf\11'1to!>tz~-. >'IL-:.<1-:1 

c 7 :7>11-t ;,Jr-I:"CO lC 0 0 0 O(,IAI!I-r6l:, DMA:O ;,~ c-,-5 8 0 
Ct. ..(.::.~+A-4f.-(;,t-J:!l:tJI<;..~4(..(;,f-I:TIIl:l 8 1:"7 ~(,:::tl:!--r 

6o DMA :> :.-ra-,-5 I Ot/<'«7 J-1-:fo., :71DIIlt>t-<L--!>'•;, 
t':!l'!i7-r.r.l:, trt.-;,ro!f-t;;P-Itl!lo.,..,.,, • ..,.~..,,:ll!:filln~. ,. 

,J-1-:t<~ 7 '~"'r.r;~·ftc;cz. tll-t:-1-IH x o o o oc:t: .. 1-o!J 

nf> • 
.:r.i'..f ~~1<-t l-It. !llmllni':.U'I" .. :-:II.~>I''(L--!.1• ;;<D*I'T.:r.;>-t 

.? ;tf:liW"• Gf'F'O;ti"..( l.:l'~ l-~ll!1l$t\'t:~•f>. 

-18-
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c 

ft 

""'-·!, 
il!.i>t<'(l.--!;o;,:::J-1" 

•<;;t.:t~l--!;.;, j1-( J."T? ~ 

,<;;t.::t~v-!.' • ;,.x.')

f'- j1&MJt•J .,.~ -:t.7-

~,J-j1-~a7,">7~-~.~ 

VMETI'I-;>~.31; 2, ENH. BLK 

TERM 0 OP 0 BUP ADDR 

C+ {4Xn) TERM n OP n BUP ADDR n 

lll:1113J•J :.-?-01I(ill•J :.-?1~0'<' ~ -11-~a.,. ?C!lll-lU:, !ll!fi''t 

6~b!>l::iil't, f.t::., ::tu:,tl), ~·<--.:>~'''~-J1-?'o.,!I-E-lt1Al!tl:;t! 
fl., llfi'III<O>t~~.--~ • :.-0!.'-'1'":.-.xi-!1!.1&1"6 J: ~l:i!.Mi!!'f!.6, 1111IIIJ 

;fl.(;, J1-ltltl07 ~- ... 7 ~~.,.,.. 

A 8 I : A2, o, 0 

•<::7.,.-'Tl"v.X~IttTliio 181!'> ~0J;.b\, IMI<..( ~•<7,.-o:>t.:IOC:::... 

~IU't'l!!6, Q!.,"C, Alt!TI"t.-.xlt#'lt. I 8•<-t' ~-~t!>IIIDI!I:A6, ':1'<> 

?''7 v-c:tl!lt.!i'l" l'v.:r:ct'f:r .. " 1 2 s ,c-r H.lll!-1:!1!.,.: I:E:IIIIl: l.fltt 

f!.i<lf.t<;rl~'• ,<7.,.-TI'II;._It, &.,.-J1,<-.::tH01:571t, DMA::>;,~ 
r>-')-5 8 OI:J:->"CJ!Ii'l!lt\6, 

IA181A18IA17IAIBIA15IA14IA131AIZIA11 

IAIOIA8IABIA71ABIASIA41 
TERM-•<'f :1-11--:tr:z.,. 't!>P,<?.,.-7' 1'\..;;t.liiJ:CI:t~v-!.'o 

:-ltJ>-!1"JC.I!,.~I:J:!J, Ul!ft\6, DMA:::!:.>~c-'j-5801t..:: 

01:!7 ~1:11!4!!~ t-e. •<7.,.-T l'v;r;8J:CI>t~v-!.'o :.>1:::7 ,..,.,.l.ll! 
tt<ll, ~· .. ~:h. ,<,l'-J>-::1e>,.?<DU>t~v-!l•:.-t!<!!T1"6l::,? 

-1';11?:.-.11-ttli!lilil!!tl, 4.1.-tfal:lltt.<fl~•tt&. :t~v-!.'•:..-<IW'J 

-XNIJil&i!!t\6. ?- 1'1.1') :.-J>-fl'1fal::t./:6l::. ll.!T0111fi8JtJ :.-?41' 

.( !111-fl'lli:t!>•<' :I-.J1-I:T?-I<;;t.1"6f:IOI:. U&t\6, 

o a o o· o o o o T 
OP-:t"~l--!.lo :.-tao p ::>-l'"t"llll!:l!ltl6, o p :::1- I' IC-c" ~lilli:07 .. -...... ~~...,.6. 

a 0 0 0 CPS OPt OPI OPO 
op::l-1'1tlllTI.;"418t\lii { •p I FO' liP I FO S 4 4 litl'.!t& 6 4 

(!) ~<D--:>"t" t.il-12 hfll') • 

-19-

U. :lt!S-502525 (19) 
.:07t-v., >!%, ,.,~-11-':f'"'"'?tJ'4H,<1' ~!ltft."elllllrr'5.: 

~'Hll!l.~•6, 1!1-f :.-11-0 X 0 0 0 0 0 0 0 0 l:ta:mai 1J :.-?~l.'l 

~·::: l::E:~Sifll"t'.lr>6. 

7- I'll?:.- ~-?-1':17'):..- Ht. f.J<7.,-T l"v;;t...t!l.,~ltf.J<7., 

-T l'v;;t......, fl'l>t11:. VMET 1'1.-;;t.J:!)II!I':ItVME'T l'v.x....qbtl. 

o!4!11&•<-f~?-I<08E:!i<1". 86K7-I't1>7-I':II?!~Ht. ?-l<:tJ 

?:doi'tfo'C'tDIO!tl:;I."C, llll!tlt\6, ?-Jt;ll?:-~ltlli:0::7 .. -..,., ~E: 

It?. 
I D I 5 I D 1 4 I 0 1 3 I 0 I 2 I D 1 I I·D I 0 I 0 & I D 8 I D 1 I D 8 

ID51D4108102IDIIDOI 

7- Jl:IJ') :.- H:. A!it::lilt~tlt::•<7 .,.-7 1'1.-;;t.J:l;l ll!f:!dlli:::IH! 

l!tl.t:.,<7.,.-T I'I.-"-'"'C!lfOili:C!l~7'1t, OMA5 8 Ot::..I:IJJ!Ifilftllii. 7 

-l':tJ?:..- ~ll, &'<7.,-Y l'v~J:'.IIlt:.I%&1<7.,.-T l'v;>r;'"'C!lQ~ 

71fl:l:t. J!lii!!t11', 11£.,-c, ,c::~,.---.tll;;tit:l:t•<7,.-..ti)0Ht!>llil:i' 

-9ti:<00t.IIIIU::Itfl.;ll:~•. ?- 1';11?:,. 1-i:tVMB,<;;t."-il!f:li FIPO 

S 4 4 tt::IU 5 40__.,._,UI!!f!.t:'F-J10tl:f:oft1"6, 

ENH-.:01:!; rll<-1<., ~l!!t'l.<li c • ..t;;lllrz> f.MIII,Nl;I!III/IIEIIW PROT!ICOL 

UTILIZit.ll PSEUDOS'OO: KROWUS IIANDSHAI!!HG ANll llLOCI( lllllB DATA '!RNM1lR 7 

-:t•J ~-;- • ;,c:Jl!BJI:St\"C~•"C. VME•<:ot.Uiti:::Uatl.{t.:z:.;.-.-:.--:ot. 

l'-:ta 7 ?Q::fo """'~1"'5, 2 41:!., ~ii~ltl 61!., f.<ll'Tifl.-;1'. 

;;t..-<-;;t.i~-'l>ll!t.:IU 4 I!"'~ ll!f:CU B t;,. ~Q)'T l"v;>~.;r;,...-;r;J:I)Q)fiiil 

E:!llfl'V'C~·f>l::t. MMT l"v,.,tJ<a•<-< ri:IIJIII!tt~·•n•ct. ~>.r.~· 

C%, '1- I'll?:.- ~ll<flllrt'tl~•l::t • .x.:,-._-:,.;;t. 1'7'a f.:>Mtfiiiii!JI::'F 

~ ;;r..::<.--:1 /l.!!tl-11. 

BL.K--t., ~l!t\'t'~•61:, .:01!,. rlt. VME•<;r;Qif!::GVIIl!!f!.oli 

IUIIDVME;fa., ?'f:-1"7'c ~ ;JJI..dft"tlii. -;to., ?'f:-l'lt, I B 1::: 

, ""'~-,.,J:l;l;;tit.:l:tlel! .. ~"'~-·;>~. ..... i!ll'!llfTan"C~·.r.ctlt. a 
lflll'll~f'~ .x:t.-::rJC..atto, 

SUI' ADDR-1<::7.,.-1"flt-:ot.lt.llillli!0*-tv-Y•~tllt.:lb. MM 

~ lt""'< .... -!,1.:;-

0 1-ot-<1--~•=-

-tfg -> .l(?y-

'I{ a -> FIFO 
ifCI -> VME•<.:t. 

VME•<;r.->•<7 .,.-

VME•<:ot.->1' I FO 

VME,<;;t.->•<7 ,.-t~.I:CIP I PO 

1<7,.- ->VMEI<;;t. 

~<'? ,.- ->FIFO 

FIFO ->VME•<:ot. 

II FIFO ->1(.,.,.-
B PI PO ->VMB1<;;t.;8J:t11<7 .,-

c •• 
D •• 
E Gill 
F H 
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!I!!. 
~:t"-:ti<.I''VME:t"" IIB.,.o ~ :.JI, 

:.:r"-:t;t, I'VME.,.o-t?U.,.., ~::tJI.Ii, .,.;<.9-llti!'!!?,.-J!,I:, 

'1'- .!'Q,<::tt: .1: IJI!al\ll:lfll~t\fo :r. t.--.,.'1! !.I .a -JI.I:'I;'fr1"fo VMS 

1<1 ,.,.a..-:o<;;t"CC!>fltlll('lf.l!!!t..t.:VM£''.A::I :,uC'f':tll<.ilillli!llllifii!lil 

il~':t t"li,..f?7a ~::111-"Cil!>.f>, i"-9&,<::t.l:l.. 9'-9:;1. ~o-.,.'lllt 

7..(:t4ifJ;O'f'-9U .. Itl1;!1'111t'H :tf1\ttr, ":.> t"!.l.x.-1'11E-.fi''t6 

f:IOI:, .,.;J..!'-IU11-9::t. ~o-:1?.( :-..t"C, -lt0!lllilo:>7'-.9::t. ~a-

7'il'tt'ilil1".f>o 'll'Jr.9-lt~u:, i"-9Uttst:l'tlft'!l.(:t.J:."C, ;<.a,. 

-:f-t:!.I..-11-.I:IJ, i'-9U.aHllt0Hf:~....,. ;J.!--:flt, f'-

9Utt~~lt;.(;..o.J:.-c.-~o:>mliiC!>f'-9U#~illt~~ 

6.:: l:;l:.t .. -c, 1!:-l!i't.t>. 

";, tt;; :r.{? :to~ ::rn,.coJiKU&Iftl:i!'.ltt..tn•J: _,1::, fi:i!:T'-.!'It. 

Qt"(v-l-f• :ttl<•til>hfl'll!hiOhtrl:.t .. "C, t.:t.!-?C!>IIItl:rtt.."C · 

#l!lltlt\6, 

7'-9<S;'O';<.JI-a.~.::., ~tr.;,;o.t--:ti:U't.f>ti .... ;r..9-ltil4l 

't6i'-Pt:lli!lti!ll"t6, .,.;~.p-t:r-9;r. H>-7111tf:7'"t- ~ t.., Jr. 

~-<-:fl:l.. -t0i"-9:Uco-7GII!ti:Qt.."C, "?;;t9-I:J:.,"Cilii .. I41JI! 

t\t:f'-.!'E-1!1111"6. flliiJI:, .:t.l--1'tr.;"".:t.9-t:7'-9'tU"tl.fl •• 

:~.v-71:t.,.::tP-.:...::.., ~I:U"t-<t.,.-.!''l<illl"ilil't.f>, ;r.v-71ti" 

-.9H1tltlt3illtf-7''.1"- H •• 'll'.:U-It, :07'-9U1tll!lt31ti!

l:rt:;: V'C. ::t v-71:.1: ..,"CJIIItiiiU t\f:.,.- .9 '1:-1111., .f>, 

i'Cli!Q7'o ~ :1 J~lt, *ll'JII: 1:., "C:t'iii~"CilttH •ii<• ;"-.? UU'l

:#dll:lliilllitt.."t:. VMB,<::t''" II 7'~- :.<'<;r.f,llllf., :t.f;I:<D7'-.91!lili 

ii!IU'l-Silt:"t6, .::n.;f'- 9illl!l:lt, i'- .?:::t. ~ a-:1tlft$>J:ti:T-P 

Btt:t~ll'nt.lff:D.ttii'JI:~I)tl:tlt\f:":l l'!.!.x..( II f:I!JP6.:: C:l: .1: .. "C. 

Itt:, :fti"-98J:tl:;,;..o~a-II-?<1':-C!>ill"&:l>t-:t~ 1'?-1',<-~"t{> 

.:: 1:1:.1; .. -c:ilfllt~fl{>. 

7'-.9dC!>"-:t~'-:l:::t.I"RIIIIllllii<CI'Iil"ill"iiQ~-I'· l::'tl*)l: 

iliiiiii'IU:l."C4H11"+;t'i>t\'6, IIJ!Uiilt'I!-1'?'<~!-:JJI,Ilt, OSOIOil', "-" 

--:1.1: IJ0!Aitllfllliii:T<t- ~ l!!tl. ¥Tv- h!!t\6 .!:1•_,.:: i!::C::.I:nlt:, 

lllllll;l;lt"Cii6. il(ill!lill!'!!- )t-;t<J )-::IJt.<llJI!I'II!ltllctl~·lt, ... ~9-tJ<.. I'll 

0~ H>-7'1:iH"IIl"~il<~L--7'J:IJH&t\<llii:"C, llu::OS 0 $.£-T't 

- H.tll•.!:l•~.: l:l:..t<l\o U • .:c?'o ~:IJ~I:tllllllll:l>.tCFfl!llllltllti<S; 

lf"":><D"C • .iElil:l:~ ··IQII.!ltll" 1: V'Cl!-.3t\6o 

iliilQ.,.co ~:::>1~0:1<~~ ?Wti.lat..'t-1' ?11-&III!II<D4'-,coQI1DS 0 

*l:n l."Cctlt..flll!ll3t\<l\, v ... , -lif1''11'!iii'H•-Y €'.:1. ~-<-7'1:11111fil« 
1.... OS O(r~v-:11:!tl.."C7''t-l-1"6. :::t.l--:11:1t. -t-cDIIII7'-9tlll 

a-r6oso•cDT<t-t-coa.il!>6~~~&%an~&lllll~~~n6.~.., 

'(, X v-1'40~,. -M:l.. I•M6~t t,, i"'-$'/llii:•Jlfllttllftl.;,fl 
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."t'llo"), til- ~Bii3 21!,. ~"t'i>6~ RAM•<7 .,-~?CI.)8f!i!-C:~~tl. 

RAM Xs.tt:.'RAM Yl::li'l:ltl.. &•n<s 81<S 21:'., ~-e.;,&. =?CI) 

til- ~It•<? .,-0-fJ:_,t.:=?<!l'i'i!-1:'7' ?l!;:t; 1.., fiiiii!JI!f.i:ll~t:. 111110 

J!li!-i:!!lft1!'7'?-if.XT6o 'f ~:f()Cit? L/J\dCIJ 'f( -f' .. :f/: ~"C·JII:~t\ 

·IIIII& it (iPJ~If. S PI I 4aCI>F 11"0 5 HC!l-?) , II!-~ B"-DJ~'7' 

l''if::lfl'"'!::.Jr-ttl.. I(IJi"~-ltRAM X$1.tti'RAM YI.':UI:II• 
$tu;, 

.,_,.,.1Uf<CPU1 :..$-., .,.-l'\flr~. f:tl.IU 1:!, ~fl'll!t:lt I 61::",. 

~"t'~.e>. 181!.,1-<!>..:-J:1.'1i, llf-rAO~:..t:CPU1':...1::h-l'\<!> 

6i~~-.1t:.,J-l::~'t'~m*tl..'1',7'~<!>FIF0CI.)9-.1v~-"l-~ 

•ti.!l~ II! l:lt.: tl.l: !.ll!ll.>llo'.lotl<toi: ~t\61ltA'I:•III!Q ~ ttoctloi!o "t'l> <S, 

REQ. ACK,:..I'!.I.r.1'?1t~- ~A.tl.t.UJfl- ~8011'(1J'T.,.-Jrllil! 

r:~JJU:tl&, •l-7 ,.It, "'I.X$'-"1!-I'"e:l(- ~A«>ACK/ROYI!l7.llt'l' 

., ,.b<o#- I-A"t'7'-.11iiltiJft"t";,o.: .!;~,a-t., tr.- ~Att>R EQA:t.Ht 

"'"-"'ll'A1"6l::l•.,.:l::~~t."'Mt.'t'~·<~t~·.,o:.tt~>.;,rt • .,..,. 

;1!:tfl- ~A "t'?;:t;.1-ll!t.:lt.'lU•-,.l:lll.fi2iJttt'l)6, ;:t;ll-;1"1!- Jl"t'li.. 

~~~.~-~AII)REQA~~?;:t;.1-ll'f'-Jrlliilt~·"t'l)60:.l::T~ 

ltVn•'t', f'-J'~t<i.lll"t't&l::t, '1'.,7't:t!l- ~AIIlACK/RDY"t'lt 

1'1"6. 'l'•:fltolf- ~ 8CI.)RWQt;t.:"t:. :f'-.1'QIIl;IIS7'1i:;;\'ff~il!l.fl- ~ 

t;;t~"-;11"611l!itt.>tl.<r>. ;t'}"f-(- tYIIC Gtlttt. ;t>Ji"~-•••::llf4 

'f"61'-1108llt«>?-l"~llf- ~ Bt:l;.fiO:.I:;'fii\'tllll'J"'!', ''V '1'~ _,_, 

:fl::l.'t'MIIIUitlt:.,..,. ,.l:ltlll't<&t:.ii!II:MIU*tl.f>.-lll- ~ 8tt>?"-f'4' 

:.<It, l/.!TIOH~"t'il1Jilat1.t.:fl11-4loi!l', Flto 'l'.,:fr:J; .. -cCifli!!t\6. 

a. ?-Yiliiii~~-~A.t0~-~8~~8~ 

b. off-~ 8li!Rti~IJ<a;T;,O, 

'e. ~-~81ti~1'*-:1MI-ittl<a"e.t.!!. -tt.'C, 

c. .,.., "~''''l Tol _.,..,,.l:l..'t'U~I'I.'C~•tl~•fl', il:t::lt. 

.,.. .. "fl''''l ,.~ -n.;,- ""'>''· tJ-..,_••J .,...., - s~ ar~t~-c.t. 1. 
1) '1:7 ~ 

.:<Z>atltiU'.,?"P'!tD;tl.~;:t;f-t:t)i!,. ~~. ~~:.O>f:i!li1':.. ~
f':.-;:t;~!U:.t:;(. 

!11!fi!IIIJI 

~ 'l'.,.,.ld:lt. fiiJ.IlflP I PO.,..,:tl::t.."Citf'N"f>, PI POit. 

.:.?CI.)RAM-<7 ?--i'•llltt.rl:!:->tf:l'l!- t'"t'JII~•'CY t ... ~~- ~ :!!t\6, '!' 

-Jrfl'tii-~8<!>F I FO""i't.:ltF I FOJ:.l:l•<-;:t; ~"'!'AIII1l*t1.60:.I:;It. 

!1111! ~~·~tlH"t'IUll'w .:nit, >If-~ 8liiRGflttE-">:> 1: L.... =II-~ 
B Ad!lll:-1!'4<!1!:b'f"60:.I:;"t'Jifl'atlf>o f'-U!-tii-1-BJ:.·!Itii-~A~ 

lll'f'.fice. 9'-91tii!1'RAM xr:•ttlcltllift. :tl.ll'l• .. l:tl•r::~ot-. 

.,..-IU'fi:, >l(-~811<. RAM' Y"'<D.itlcltoi!l'alltl'f"6J:..,I:UI04M. 

l1>t1.6o -11, f'y;11t, RAM XctlP'n!Jf:ol(- ~A"--II:bt.1:, 1!1:.,..,;. 

RAM Yll<lm"t', RAM Xtl<1!4lllt11-lt. .,.-S'Ut:. :.ff- 1-BtiC, 

RAM XI:I'Jr:~-l't., >lf-~Afl'RAM Yt;tJ-;r:1'6.t.,l:. IIJlllll!l 

• .t.>1ot1.<11. 

off- ~A:'Itll-:1""- t' .:t~~U'::1.,.-J!.~""-I'"'!'I;?, 'J',::fll.:ctl~ 

ar:•Ji:., ~ *~'~.,;• .:«>•- r"t'tt, f' .,?'It, sc s 1 'T ,._,,_ s 4 a co 

-::>lll.t.,Q:V.:ll..1-fl', .,.-;9Q0t.:lf.>. :1(-1-A Roqoest£-f::'C6CO£

fll?. IlL... i"-Yfl'l!>tl.lt. Fifo '1',.7'1:t, lii-~A Ack/Rdr~ 

a. 
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U fi·:P:5-502525 (22) 
810ACK.f-lt?CI.)"t', ?,.,.ltoll- ~8"t'l:tv;:t;;9-"CI>6. fl,ti:. 
:1(-~A 0-7, P 

l!!-~AIZ81:!'., ~«>.,..-.1111-~"e.t.o. tr.-1-A Pit, t.t.. U$tl. 

t\~, .:CDdl- ~"t'lilt7 "'''IT( -"t'l){>, 

A Req. A Ack/Rdy 

.:tt.;0:::?0iri1:&. llf-~A<1.l":.-t<:~~.r.-t?-E-tlilll'f"<S~IIlt. r-:l'c: 
ilt'E>-I'"t'fl!ll!;l;t\6. 

11P .,..-10-1, uP7'-YP. uPAdd o-2. cs 
.:tttOIIJfl4tlt, '1-.,:f(ljll),.r:J'J'?v?"I'.II'.J;:t;I-CI>"f I'LI.XIItli/:E-1"6 

t.:~l:, "'117t:~?'t:~t-,'t-!:J:I)U<!!t\6, 7'-:9'11' Plfo '1'-tft.:l;t: 

'l's.77't.I.I.~.XS'-I; •• i¢;1;1Uil::~. :r, t''<'}i'(-it~uPi'-9 
Pit, ,..,.,,:r<I)I,St\, ~-t::>c,.ot' 7 <t-'''li'"~-li1'*-:111-~t\6, 

Clk 

::>o,::>A1llt1'.,:ff,n:.<?'tR!t'f"6illi!IUtlf>o I 0-20Mlhll> 

11:-<'.JI:.!J.t)tl.{>. 

Read En. Write En 

V1:1 c:1a'lr.,<t-'7':?ir.X .. , CSll<.llll::81i • .:t1.6CI>Hit?1 ::0 

a ,.a 1<., 't-'7'? -u .:li.0:1Jiti4!!1Ul!1' <1. f'- t Hit. wo~- 1'"!!11. .: 

tl,.;tt>tl'ltlt. rll- ~A ACKl::ilf<I:U&t\of'-Jr;:t; ~ <~-?"l::tl6, 

llt-~8 00-07, I0-17. 20-27. S0-87, OP-3P 

tlf- ~ 81U 21:",. ~¥-Yrll- ~"1.'.156, &-<1' H:-?ll):t", ((1<1J'1'~ 

-n<;;<S,IIf-~8 0Pitl!,.~00-0711>'<1JT(-. otf-~B I Pit 

t:.,~I0-17CO•<•)'f'o(-,rlf-~B 2PI~1:!'.,~20-27Q),<tJi"~ 

- • .Y.-~B 8Pitl:!o~80-37ro,<•J1-~-"t!.t..f>, 

Biii!R.. 8 Req, B Ael. '<')f'o(-Srnc. Blll1l1'.t.-:1k 

.:t\t;ll)tllfltlll- ~ B"t'7"-IO":..II!./.r.1' ?EfJJllll't6t:IOI:, 7"- I 
Q'l!- ~"'t'~JUt\6, tr.- ~ 8 Reqfi'.l:t:.'>ll- ~ B Ad<ltlili'1J'>tl- ~ B 

li!RI:'I-~611.6, !lf-~8 Ackllftlt, oll-~67'-171':.-i"t'f'-.1 

oii--~A WD .&-I" .,.,.:;:l'l:tWD""- f'. Jlilt.>:> .. :'ltJr-:;7"~ OJ' II. 

""-l'"t!ll!<l .t~ t:IIII5!UU\6o .:c'f- f"'el:t, ,.., :fltll<- ~AT;:t; v-;1 

..,_ ft!:Vt'U*Wllttl.lttl.;tn-. .:t\l:t. f'.,:;:l',;<lt.l)~-1'*-::tJ!.. 

t.t.<tt.ltlloh1'*-"Jio'"C, lii-~A AcVRdr~'too!:lll81:, It 

l!f1"6el•~.-"t!lt. '1'::; .. -Jt.~:~~~~-::t•-l'ei:UIIf: .. •l•&. ::co,.; 
_.,,,.,.,-tl<?.t.l'\Jr-:;i'.,'.JYJ~3 ace lA scs 1'~-•7''>&~·•* 
NCR 5 3C90 SCS ,.,.,::tl::o1':.-Jr::1"'-;z.liJ8flt:J:.,I:r: .. -c~•<S, 

tii-~A?.llt-'f-1' f',,.~"'l;:t;l-l:l.~lll$*1'\6•*• ¥-;9 

Q1iJMI:I:t. 1' ,7'1~1!!- ~A Ack/Rdy£-t.:'t'6, .:ctltl'ltlt, 9-1 

ll'E>laA'It. otl- ~A AcVRdr"t'ltl''t60MA:> :- H>-7-ctl 1) ?:>:..:ll. 

~A:Il..,ltl!-r<S.:l::-et'.l!~"t:~•6o DMA:o:; ~a-,-q:~,<-.:ll. rl!ftet.l: 

J;~f:, til- ~A Aeii/Rdyjl4tt.t. 8 llit.:ltl 61<1 ~ll'liiiiUt\6411:1!!' 

Jti!ln~. 

:11- tB'''i llk•tlSh"'-1' '''ll 11Jt..&i.!. .... '6- t'"t'l:t, ,.,.,.It, 

.r.- ~A.I:I)~- ~ £i"'C!l<''' IIJIIUCOt.:~ '''J1'~-'1',.::11.':IItlltl!!t1.6, 

.:cooe- r:-e. o!f- ~Blii!R8J:.rltr.- ~ B ~ :l'.>:.l'\ ~ii''7''V'- rl!!tv::llt~. 

.,.-.11:t. til- 1- B Atkflllt!O<§iUt1.6lr~ RAM X:ll!t::ltRAM Y 

.,.8lloll!t1.-&o fZJIDCO I I 81<1' ~::tr:1., ::O"t', ,.-Jrl:i.MI'Jtl.t.:RAM"
JIU::II:!'-I!It\6, >tt-~B"'!'IIIIll!lh.f>lltCOI2 8'<-1'Ht, f1J16<DI2 8•< 

1' ~ .!;IDIII:IIf!M.!IIil<col>tt<lo .:CI>MI~, ;<tJ T( -fl'.:<D'I' 7 ::fi~JIIIt'r 

6.t.,r:. :llltl',1'::fl;t.:I•I,"C&!Hlll!!t\l$, ''V1'o(-Sroc Gfllt!t, 128 

•<1' rl!l61111l,.o 7? 1:~1::. '''i IIJI-'l'., ;1--. '7'<t- Hlt\6o .:t\1:.1: !), 

'1'7::11tllli0RAM~?'?ir;:t;li!!Jtt~iiJ'fto!:tl!J, li.l 2 8 1 <4' ~<!>•<IJ 

,..., -<!lJI.~Alfn.'i!l.e>, 

l(f-~8,<5&.-A-~%~-r:-'l' .. z:l'?-t .:CDv-r!:t. tot.. it 

"''1':16<lithill>.t\61:, i:!7 ~en. '''}i"(-~1' .. , ::08tl6 • .:4lll 

••. ?-;9H::I:.-::1o~4" ...... -~· :.OI;!I;li.Jr-<1)1( 1}'1'4-HI!7 H:t. 

'1:,. ~i!ln't'~•~".tl" '"Ji"(-f',:ttt41- .. A"t' • .,.,.,li!'lltM.,.i.!.h'l!

r:-eco.t~r::•u'•-r ~~a;s... 11e1:. llf-~a•J::>:>:.;:t;l-.£-t.:"C6. -tt1.1: 
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.I:IJ, ;:0flltb'T't-~l!ltl. 'h•1'1t.. slf-1-B Ackati}E-'11:.::.1-t... 

~-~B0~0i"-lc~0·~~~RAM~0¥-tc~~~~~~~. 

,<•J T4 -svoc lt. u:tco, ,.01 2 a''"' rcA1::. PJIJ:"T't.,- ~ant.t 

•tt~.fttHdl~-. .:0,.;-J'~. f-.,:ftt., ~-rB-f'-t7..r.:.-ECIII"It1". 

~~t~ml!!!lfllltul7.)1!1;1lfl'if"'t't.t~·~.,. .. ., ?TI!> • .::<~.>ce. -u, ~ ll!t~-c~· 
l!>t::, rfl'i>tut.. , • .,.,A-,<•Ir4-.::.?-0::17,..fl'r.:.., 

or.-tB,<:Ii.-M*hil>h-1:-1'-7'-fiJlE .::<~>'1!-l'li, 1'-:I'B::I 

;..:7 4 "'"' ~.--~· :.-L.-!.I::r.P-0,<•1 f'4 -nt::., ~t--t:, ~"to!i.:ec::.t 
.. -c.-~:,. ren6. ;:.Q>flt: • .,..,.,.,t, !ll:i:>l!""'.r..::c'i!ll~·-c~: • .,. ... ., 

l'-1:-l"ti .,t.::(lialll:ltlf'I!TI!>: ~- rBII!1J-1 :t.-1'11-, If.- rB8Uo' 

.I:U,<•JT~-S111C <D~It. 7'-tfi'~-~Bf'-17"1';..<"'-'!!!Jatl. 'I! 

C!Q)1(;1l,.JI,I(Ij T4 _.,.,..., !'fi'Jifi'i!lhf.&l•, 

''"~'t::r.?,.:t il1lE-I''t'l1, ~-.rBI!lt::,.roo-o7a>ll-,<"1'~. 

t::., r 1 o -1 7fl'll=''"' r. ~:;:, r 2 o- 2 7fl<ll.:.,•..r ~- t~.I'.Ut::.,." 

3 0-3 711<&?-l"«<A~<..r ~~il!>6, .:t\t,,<-1' 1-<DJIVII:Ii. ''-~' ~"T 1" 
~<::r.t::., rii'MI!!nll.l:ic:::. :.:.•?4"''""-~•;..L.-ll.:t.l-l:,<..r r::r. 
.,.,1'1:!., rM&:il>tt.::.:c:.~:.,-c. Rll!i!ll\6, , ..... ra>et;.v,.t.~:r:Fa 

l!>;.v..<D1.iiJII:tCPU1':-t? .. -::r.fl'l 8 t;;'., ri:.AUt\"C~•<iiifl'.. B t:., 
~c:uan-c~•6b>l:l!i. P.f'F'C!lfll:t. !If- ~A •J ?:z.:;. r/A«~,.:-1' 

ll ~-I' II 'il!ll•, i"-IB~t~.r,c.,t~ilft!l!t'illtr'<.f 1-1211~1>6. 

fi:il::r.'l".f t::r.L.-?.:X.I-0illllt.C:R AM;<.'f.f !1;<.1:!., r•:•&i!.hf:!llft\... 
!llliii'JI:Ifilll<!l-tt<;.t\6, 

.tiJf:ltlli:illfl'JU;\..f::lfl~, "?-{ !'O:fd-I!.,'J"-It, (!01..-:J::r.l-f:!ll 

fN'6.1:!l'R.:::. iiiM- ~fl'ltt!:.~c:::t.t6t't', .. llll.tlltttltt:l!otl~•. ~ 
, t..~. ~-9~~:-~r:~-A.~?~~-0. ~-~As~uM-~sm~~* 

-:fA.'J"-~QI:!., ~tlliii1J'f!'~i:7 ~T6o '11'1'?co:fr;;-l!.,'.t-l:l:;lt:, 

~t\liotll"T~i.-~~!l::r.t-~~URAM~?-I!.:X.:I:-rr:~-A.II~::r.!l-~

l!>:i/,1!>, RAM Xil!f:lt.RAM Yfi'.'IIH1'-1Hitl.."CP6.:c(:lil 

&1'6o tt.:, ..,~ llo7'a-l!,.'t-1~6T l'll;r.~~;r.t-'i, I Sil 

, 111:2 OI:Ut... RAM4:?A.t: .. ~r.:'*l'l~. l"FL.-;r.(:JI-?-1'1:...,,. I

To. 1111:1::.. ..,.(!'a:fco-try't-tt.. '1'"71'1:&€-1\'7811'61:::~ 1'* 

-~~1'-lli:ill~., .. 'i-tr .. I-To. 

.:01f4~. Pito 'l'"t':flt.. RAMI:Itlll: I 2 81<~ ~0r-11)11!161::fl 

IIi I., lfll'iUV:Ifl.lt.. 1' 2 8,<~ ~'i'U"t6o .:tllio 1 2 8•<"1' H:Dt.6 

f>(l)lt, W'lln:I'SI'l~•ci.•,._.li. P 1 Po.,..,.,.,::. tf.III~IJilliiSt\f.l:lt 

tlltf& .;.t:~ .. 
.,..,:7'?v~A.~!I::r.?

¥-t@a~:-:71~•~<-~•~~!IX!-Cahih/•aihl 

"11 .:u-7 """' o. :co~< ~::r.!I-I:I:'J -tr., 1-G'It"t'? u 1'-&t\6. 
t:::.,~o wo~-1". 1'-te&fl'~~;r.t-:-1'4!1!1A.WO 

a act a A.,.., 1- =n.'i«lll Vt:~·ntt. "" I-T6. 
.f:1't'flltt\11, ~ICC 8 2 6 0 ':fg ~:IIVfi'U!t\ 

6. 
,tt)-9'1-.,.,':f. ::.0.,..,:ffl'4f-J.B;Ct)i'1-.fl 

lletr6COfl ol>, -tr '1 r1'6o 
•<•!f':(-·lP:..r,- f• •<V1'1-.,..,':tt.r<tlf- 1-B"'! 

''""""'<•J.,.4-.efiT61tlt.;.;.. 'II'• l-'f6. 
I G!!diP*UitllCPU1:.rt.,&-;r.., t.t... ~ 
., 1-St\6 .!:. v<1' 'a:fr;;-t:,'IJ"-f'-!11:!., H1s1«-
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u fi lf 5-502525 (28) 
CPU !avert !avert 4!- r B .r.- 1- B .r.- 1- B ~- 1- B 

liP A4dr I Addr 0 OQ~ IG-17 20-21 SG-37 

~ ~ df-1-A I!!- I-A >t!-~A ~-rA 

·~.f ~ 0 ,c..( 1- I ''"' "2 •<"'' 1- I 

"' II <11-~A >t.'-1-A :11-l-A If!- I-A 
1<-{ 1- I 

''"' 1- 0 
,,.,. .. 3 1(.;' ~ 2 

• • d!-1-A >f.-1-A 41-1-A III-I-A 
, .... 1-2 I(.;'" s /(~ .. 0 ,C.f 1- l 

• II oii-1-A ~-I-A 4!-1-A >t!-1-A 
,C.f J. 3 ;<.;' ~ 2 ''"' 1- I 

, .... 1- 0 

I 6 " • of.- I-A ul'rae I!(- I-A .Proc 
,c..r 1- o 1C-( }o 0 1<..( 1- I •<..( 1- I 

I 6 " • uf'roc .r.-r ul'roc ol!-1-
I(..( .. 0 If.( }o Q 1C-( • l , ....... l 

I 8 • • 4!-rA llPrnc oll-rA uf'roc 
, • .,. r 1 ,, .... r 1 ,(-( "0 ,,., .. 0 

I B .. • uf'roc; .r.-rA uProe o!l-1-11 

,c..r "l •<-1 r I 1(-{ "0 I(..( l- 0 

8 ~.rE-I'~ • ..,..(?a";l'a...,.,."t->1!- 1-.I:I)Fita 7'-tL.-11::<.9-

e~i.!.kt:!IJ, etMtt!lTI!>.:ci:J: .. "C. Ftto ti<T?-u:r.anocl!l. 

1<1' HU::IDJIU:IIt\!lh6:ill!la>Q"Cil>6fl'. >II- ~AC!ltf.,ljr:, ul'rllc 'I' 

-ttl- ~~~~!ll~•li>t\"C~·.r.. I 8 t::., ~'1!:-l'"l'lt.. J::a>,.-7J!;O<I:I"t'IU: 

6. 

!!!!!.!8 
'l'-t~fl'32?-)', !li:I1128,<1'J.~fl~"'*lt.. '?~?a':ta-1! 

.. <t-l:t. ~-!l~~t\<11.1:11':. f-.,':1ct>l'illl~<!l::r.t-e!llftlt..tllt 

t\r:tt.t.;.tt•·· 111- r A Adts.I:Cioi!-J.B Re<~l:tiilll. IIIR3MRAM 

a>.t:s 2 ?-I'>'J<fllll~&ot~. "T."t- 1-an.m-. .:no?>D.lfll:ltl:t. 7'-? 

l-A'f'-1 t;., r . .!:te'{l-!t\. I 8 t:., 1-llf- J.f1'111111\11'! 
~ftl!lM$h6.v1'!7r:i':ta-l!.,"t-~~6*~D.l1'' 

-~:::r.rt;UI:III- rA tJ '"":!(. ~:b'J:UA,.:.I'::-- .. -1' 

?e-tl!l!it.."tli:illbnt.:.tt'1'-tt:t 1 8 ~::., 1-&.:.l:!:lU 

<!lt\6, 

IE;!(-1-A,<-tt"Tfvxo, tii-~At<-<rTtiL.

~~t~ftr~C:.t:::., relitoS'It6t:~.::... -~r, r&n6. 
!!rEI!!- 1-AJC..( 1-T J't<lll!, If.- rA'<.( 1-T l"v 

.:t.0Mle:.!!7l-.£-lifl1t6f~~~:. "'" Hlt1.6. 
't~lll'tJ.'h:f, T*'-0ftrflil!., ~"'a>li!J::If 
't<SiiiO'J~. I 81:!'., )ofo..,.,:1"tJ.T.¥-<DIIi'.l:lf.fl-1' 

•-.,.n.'f6.1:1•::.. ""~ J.sn6. 
~.· .:cot:.,J.~ae•ai!.~c.sco~.-:~~~ 

-(:t)-tr.,I-T<S. ::.tilt:.,. I-tt. U2?av?'ll'.fl' 

h!l, t:r•ev-t:., H .. II-."C. il1tol::t.."Cllil!t\l!>, 
.::0t:::.,~-ae~~t1.t:a.~,,a.,?~1'?A.ct> 

111!11111. l!f!tllv!lx!I-111FIIOI!t\'CI:I:t:l:t!o1',1'~-. 

'f'-tet=:-1-a-n.v~::r.t-Cfth~(!t:il>hl 

..,,,.,,_.,. r:v.:x. 1 • .:a>t-!1~!-119 -tr.,. Hiii}&:.I:<S~ •J u.., J. t: 

yJ-...,••~~=~~.1: ... -c. ?u+-stl6. 
til- 1-Ad:l.( :lo-7A.9-!I!§I. Ill- I-A Req/ 

lldt":.- l'll .. .f !74:.f:ll-.,.1~1"6t.:~l::.. -u., 1-T.fo, 
tll-tBC!li*_.,.J~.f-1~ >11-l-8 R~ 

Adv•:.rl"ll.r.1'?'i..(*-~JI.T6t.:~l::. -1!7 I-To. 
111-tA~f>.Y.-tB• i:y l-i!Jt\6c, 'f'-IQI:t 

dC-1-A~iloti!-1-B"I'lSt\6. t.L,., ~-u., r<!Jt\6 
~- 7'-?E;!I:I:otl- l-86>.;:1!- .. ,. ...... ,&t\1, IJ' 

;~:.;r. r .,., ;..coatlll!<til!tt6t.:~r::.. ::.01:!'., "'" .1::.2 
11).;' *-:fn.i"-?li:illl:!., 1-0 llil:li li::IIUf&:ID!S 
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trt'ltfl~fl~ .. 

v~?a?'at: 7 "t-lfl)'f'4-~*-7il-, v-t?c 

?'at: 7 -r--r '.197 .. --'l-e,••J 1'~ -(,'1'.&., ?1"<!. 

~~'"· t:, ~T6. Fifo 9'-.l'~.o!J.:r.t-•tiAtlc 
t. l'llo 1'-9t..!J;r.9-e:t:.li'l' .. , !/"tl.Lo?;r.9 

-J::!lli~ibttee. tt.:lu a~::., ~'t't!- ~A •1 :7 .-.:. 

.:r. ~/lt:;:CIJHII811Jifrl~ ,.,1 '1'4 -1- .. ., :m.fl~tt 
6 • .,..,,.ft. t..~t... ,(I) 'i'4 _...,,.. ... Mll!tt..'t', 

IEI,.w<•Ji'~ -li'RANI:•ei.!.tt. v-r :7 a?'at., 

"t->( ,,., .. -.:r.-eli~-tl{)J: '51: t..'t'~•6, 

~-~A~vr .. --r•-7&. ~•,.~-•~-~A 

't'f'a.,!/attl6.!:1tl:t, i!., ~attl6, Fifo f'-11-

?.:r.t-1~ 1 81!., ~'1;-f"'t'T?i!.:r.rf>ct. ilit:.lt 

~-~A •J ?z..:r. ~/st.FOHII8llllfrl~ .,. .. ., 'an 
6, '1'771t. t..il•t... '<'li'f-E-'t~. M.SiVt". 
IEt..lv<tJ r-1 -ti'RAMI::•ai.!.tt'l. rll- ~A-i' ::-9 

., .. -.:r.'t'll<1.o-ll!tl6 .t '51: t..'t'l•6. 

lll- ~ 81''1 1'4 -*-7A-, ld'!- ~ Br-lf/<Wlltlfl 

1<-r ~~••J'l"4 -1-lt't'l:t, t:., ~;Ul6, f>L., i!, ~ 

~U'Ifl~•l:, RAI!oU::.Iti.!.lltlfl~•.!:t, 1<.( ~'"! f' 

f-IJ<P'IIIU'li:U8tl6, 1<.(~1"17'4-l;t. ~-~ 

BJ::~•tiQtt'l.llctl;t. 1-.r..,?lltVl~··· 11(-1-

B"III.r-i.!.ltll-6 eec:t.. ~·?lit-,.,. 'I anC>. 

•~•'•L.-r•-7•. le~ .. ~-~.,. .. .,,"tl.'-' 
?;r..9-"'-~•ticl.,.1E'-(*-7"'Tf>t:.IOI~ 1:., 1-8 

tl6, .:~ld1;t.l-l:t. Fifo 1'-fLo'.J;r.9-"'-CCJT' 

?t:.:r.~.tut- .... ?"t.t.t..V.:r..9-"'-CCJs•tiO~*# 
t.·, i:RAM7?t:;r.c::llllt.., I 81!7 ~,_ .. ,.?"tl.-1: 

11111"6. ;Ill~!? ~1:1:, .,. .. .,,..,..~..,,.:r.,-J:.,., 

RAM7:7t:.:r.=;,i-a-•v?.:r..9-Cii,.i.!.h/.8icl.h) 
t-!Jit-7 f'l-:Z. 3, ;C!Ho!J;r..9-lt•J-try HIIJI:,Uifr.. Vt:., I-I! 

., ~---·ltiAtJ::I::I:.t .. -c. ?V'I'-8116, 1'-9...-a=:.- ~a-kt-11:7-

.9-(()-< =1<-711-9'-lllililtr,. Ht.. .:COI-IJ.:r.P-I::e•i.!.qif:l...k.~ l:Y" 

f>11TI:, •11:7 ~l!lti"C~•Itltt\ltf,H:ofl~'o .f.,"l.'f.J:Itlll:l. •ti!> .... ltd 

l!!tl<lio, 

l::'.~a If.- ~A~c-r 1--r l't.ox o. .:co~., H:ta"Fflt(()l<~ 
~-rl"t..~l::'., r't'l.o<ll. :.nt;t.'1'-.9U=:t7~4' 
.. t--llol-11117-9-"I.'CO, .!lEI!., 1-c::.;t .. "Cfll!lh 

61 •tl>fl<lio&:EE-'<.f •"~::t t..'t', ~lllltl6o 

>II- !-A1<.( ~7ft..~ I o .:11>1!7 rlta.l:flt~C.( 

r71't..;r.l::'., ~'t"l.o.f>. :.nit.. 7"-1&=;,., .. -¥ 
.. t--ll•l>IIII:Z.I-'t'CO, lit«il!7 H:;,t..,'t'fll!lill 

~~·~flf>lll:li!t-•<.( •<At.."C, llliiUI'!>IIUl<lioo 

~-tA~~RAM Y. ~-~A~RAM Y~7' 

tr:Z.L.'t:~•I'LI:f. -tr., 1- !tl. RAM X"7?-tr;t.L.'t' 
I•N:l. •H:., r!llf>. 
~-rB~~RAM X, ~-~B~RAM Y~7' 

t:~l..T~•Ili'L. 1:7 ~ett. RAM X"7?t:::<.VC 

•·m. •J<t:, ~en6. 

c:.-?'1<-::tt, Cot... ,..,:;ro<, >t!-rA't!v;t..9-

ct..'t'¥-lf:PT6.t.,l::tt.lilitlt'l. :.~I!., rf>'tJ 

i:, renllc. 1 e 1:!', r<e- tt-ea~•·n. t!t=~U 

?-l''t'llililtEcilli7T6Cll:. t'., 71t>tl- I-A Act/ 
Rcrtifll!:1"6. ;:co!::', rtl<t:., r 1!11'16 c. rtf- r A 
AcVRdrl;t. I 81::', H•- I'"C. I &1<-r HIU!t:.l: 
8 ,_ f'41!1:i!il!$tl6, 

I! ·d s - 7 £.1111 

-24-

U fH'S-502525 (24) 
• .... ~<1.o-f:1"61irl~ •Hh ~atVlltl\tft:;;l'll'o 

~-1-AV~I-, ¥-IE~~.>II-1-A~v;t.?

'1!- f''t'DM 6 t:.lbs:, tr, r 1!1 tl6, 

¥-1Xr.(f;>;t-1J;r.t-(ll! .... l:?~h) 

""~I'Trl-.:>.Z. ;17.lii!17-.91;•J<t:, ~•tts::J:.o:.~. •Jtr., ~~:r., r 

.... &ibtJ:. ct:o~: .. t:. '•1 '1'-an.r. • 
RAM Xlf:.11RAM YC01'-.9. RAM X. 
RAM Yl~li;fl- rA1<~ r'T )lt.o:Z.t.o!.I:J.:I'-'t'l• 

tJ-~.r61! .. rtrtJ:-c.-11, t:., rat~<llo. 

v.(')a?'at.,"t->lf-l-1"1¥'1..::~:.5-, v-I? 

a?'at:.,'t-1(1) 1'1--t *-711.1!7 rtllt:., 1-i!!tt. 

ti-.>RAM7 'tr.:r.lflllt.::lt'f .. ., ?"tl. l-!l.:r.?-"-

181::'.,~~-l"'t'.ltilo .... U'I'I~ 1<~¥-1-.-.:.5-

~ v.f?a:1at.,<t--r:.-17.r.-xi::M.Ifll!ltl.O:.c. 

>!!., ran.r.. 
~-1-AI<~r:(-.X.,-, ~-rAI'I 1Jf'i-%.9-

tlltr7 H!tl.. tr-?, PI'J>Il6RAM7')1r;t.li', at:.'f" 

.;<. 7 ,..,../. i;\1;7,.9-"-CIJ.$ioltJS.Ifl::. I'll) 'f-1-.:J:.? 

-tllllf- rA-r '.1.9:7 ... -;~.c::tt!lll!ltl!l::. if., Hit\ 

6, 

Ill- ~81'12l-11"C~'1'"1-%.'i1-. 1(1)~4-'1''1:;1 

c VCUi!ltll'.:.'1'77il', 1<1J1"4 -ft'!;- f'l:fl<, 

tr-?, 1<•J .,.~·-sync i!lltil'K~ct. H!'lfcccMII!tll 

lltlflllll<lll:. "'" 1-anf>. «t.::. "1'-?it<tl- ~a" 
ll!oll>i,!,'&t\, QlllJQ)I(, 7-'t'llhilli!Jt\f:.T-~fl'

fl:l.,fl~\lll·f:tl•?'t'l,, tr 7 r<lltl6. 

I!7H-7 1!-~a~<.oo-3,<•1>'4-.>:.?-, tll-~B<t-i 

!l"t'RAM.I:!:IIIo!lll!ltlt:.7'-S'~Il,<•J f'4 --£:'11' 

t.o!1.ll.9-7t<t-.:r.4 • .::;cc!ll1;t.I-J;•J1l., rar!f1:.t6bo, ~-c:r .. ~I:' 
., r"e!lio!.(J.: 1:1:,1:.,'(', !I 11'1'-ilt\6, r-9Q:;.. ~a-JI.LI!I.ll: 

1-0-r*-711.7'-~Qt:r., rl;t. .::;lllt.o~.xt-I:.I!!ME:t...t?I:T 

<~oltrr:. •J-tr,. ~sn-c~·t.s:•tnlft.rl>fll•, -t?'t!tlltnl:t, •llicl.hl:t•a 

o!it\6, 

1!71-0-4 
1!., H 

1!.,1-B-7 

RAM X ?-1'7 f'l-;t 

RAM X 711-

'l'fll!lll 

RAM Y Yl't-.ll:l-11.li:S'-CRb9t/•l!!i .... ) 
11!1.:~~.,.-.,. !lt-;t.5o ::lll.,?;t.?-ct.•J-t,l-i!lftc:.k.6fr.. v-~r.,l-1::' 

, ....... &iAt.·.:cs:.~: .. -c. ?•J'I'-an6. 1'-tQ:'.Ira-kr.-ll.x 

?-0-< •-7~~<7'-?45\ilt:, HI .. ;co" 11;r. 1-c:•ti.!t.btct...t ~ c't 

6 Po::... •J tr., Hit\ -c~ •tllttllttl \1>tn •• -t., 'l:f.tltt\lt, •ti.!!>bl:ltf!l 

l!lt16. 
l!,ro-4 RAM Y ?-1'7l'll;r. 

t"> 1-5 RAM Y 711. 
1!., H-7 'l'fii!IB 

Fifo 1'- t WC?- CMiA.,./!Ip .... ) 
II?JtS'-71'l-7-1,1'-lllilill=:.o-rg-kLI?Jt.9-(().(*-~J~."''

,.qt!',. ret. :.lllt.o?.xf'-t:•ei.!.J!rot-t...l.,l:'t'6UI::. •Jt:., r•n 
"C~•tllttllttl.;,fl~ .. "'"'t!f.tltt\lt, ... iolthl:l:ll!lll!lt\6, 1'-.9-= 
'.lrc-Jt..l-!.l~l-cc~-rA.l:!:lrll-rBI!.,rlt • .:llll-ll;r..9-~t 
iloC.'IA.I:t., 1-il!tlfllttll:fft~f.th -E-., l,.f~ltt\1:!, RAM::.- rc-JI, 

It, ·~lll\<11 •• r-9t:.. RAMI::•tioltlttlfl''• -Dott.t:.1t6f:.IO 
1~ 41- ~A.l!lrll- ~ 81:1:. ;:ccv!J;tl-t-libi.!.(JPI~ 1Jt:, rl!lt\6 

::cfi'J!'et..~ .. 
1!., ro-ntPito 1'-91:'~6. v-r?a::rc·t:.,-1'-1:1:. .::;cct.o:J:Z..9 

-E:IIhi.!.trtr-tt.:lt::<Ovl1.:>..9-l:.tiolttlfr.t..'t', File 1:7:7 tr~E:T 

6. R.AM::.o-ra-J1,!1!.17-.9-I;t. t..~l>7?tr;t.tll>lf-rAE:IIJI•f:.it< 
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1111(, l!IIStVfJ • .,_~::1'11<1 81::'~ ~COCPU-< :t17.z.-~'l.'lll/lt$h6c, 

a.t:.!V<..f H:t41-~A 0-7f'-$1,-t':tf:JIII\. &41-~A'T?~;tl;t, 

111- ~A,<-< r'T l'v>tf:o2~ltlllt1'6. 

~~~-~Af"~~'~hll~;t9-Cb~ih/•s~~l 

v;l;t9-'TI'II;t.T • .:cov?;t9-r=•J-e, r!fft&::J:6il', 'Ha H: 

., ...... e;z,tt.: ci~J: .. "C. ? •J '1'-lltl6, 

~7 r o -11~.,. ... 7 ?<t.t.'F-9'1.'1Jo6. 'f' .. 1'r:t. of.- rA 'T?-tr>t«>!lt 

't:l:?l!t, I 81:!.,. rco!fo .. .,?<thf:olll!tri, .,_71'11<181::'.,. rCPU-< 

:.-9, ... ->tc:l\:l!llllilh'U\"n•tllt, fU:~'<-< rl:tllf-rA o-Tco'F

.li·H:t'l.'lll06, t.t-. r-lb<.:cov?~.ll-l:iltt. e&i!i.il:h61:. IJI. 
a:col'i81:.l:.aesn1'. I!&:<VP!8t:batl.6, ¥-9Eil:> :- 1-a-IVv 

?;t?-co.,. .. ,. '<t.~o-r•-:tM::, H:t. .:cor.-!l.:r.:!'-~:ae;.;t.-t;llbl: 

li, -e., 1-llt\"C~•flltt\tlflO:,'f, ltl.ooi.!otrl:llbl!lt, 'Hf7 1-lltL"CI•fltt 

t\ltt:.;tll'o 

PI FOt-.:ttD"fr:t'r"!il. 

-tll:1:1~. t 1 t of-.,:11:1, 1'-?Wtll<'lil"ti!c't6t:l6, i"-.tu:o :

, ~ _.."' r.--ll• :- r.-?>t9-l!IJ:t1:> :.- 1- r:t-1Hd.l:t.9-l:ee~tt::: t:c: 
J: .. "C, i1!f.::1/17.1li'-1' I ;tf:of" s 711'1"(>1:1bl:.. E'iCI>.Tit. _,_.IU 

.:r.r-rl.:r.v!.l.:r..t-f'tv..~tl:::l:r:J: .. -c. :to,...,J.llt\6, ill!f. 'F

:!'UIUttt. oll-rA/:41-rBco,.;, l'll.z.-(?f:o-<*-:fll-l:l,.'t:, Jlfj 

btl6o .:coli~. f'-IQCIItl:t.. fl!l«>l•fl'fHI?.f?a"fr:t-tf~<t-I:CO 

lfliiSt.t.t ve, !llffiJhi"<l!t"t'IHI, I• ( '?il-0'T7' 1J T;_ll• :.-'1.'12... 1!1-

rA":- I'll .. ..,''"' -<$-:1Jtollh-t'. F 1 1 o1'-tll?.ll9-.ot&IIJi!& 
I,., .!!lil!l.ootf.::ltH~tr:::/:I::J: .. "C, '?{,r:t":frH:r,.<t-tJ<t it ot

•t:1"fl-i11t:l:t!l!l:'f'60:: l:f1'10olf'l.'l!o6. 

f I I of-.,:;>"l:t~•ll•ll:i,<-1' ~#'):.> 1-IDIJfll:olf.,"CI•Il:ID'I.' • .:01"7 

1'Pi1Dl:C7.lv !.1~9 -f:oatt.: /:t:J: .. "C 1>, 1!07'-IU~T I,..t:~;;t1' 
;:: l;;tt;p]'l!l't't.6, '1'-9U~7l-t:~~~O'o<!)l.ttll!l:t11! .. "C;::01'" :1 

~tiiiiDiiilMI! .t:. .. "Ctl! IVlltt\ttl'l o; fl~ 'o 

ldtflne PCRT..J.'I'O.iAII-TCfito)((tlto->raa.accoss..c.ontrol)6 0108) , ............................... _ .................................. .. 
!li:IDll--!f-:.>it, 2-?o:l.-(;F If a7'-.9H~U<!I'1t't. F I t oi"

?f:olt!ef..."C~•6, 

collflr-4ata .::nr::t"=-"~ 4' ... 11-~ • :.-v?.lt.9_.._.8il!tn~i"-

1'1.'1Jolo. 

CDiral-481& .:t\lt1'-:!'H:::I :t 1- a-l&.l.dl,;t-l:•t~ttL61'
.9'1.'t>6, ¥-,Hill.. oil- 1-AI::llf.!. ~BID":- ri'>L-1 
?(r.llll•'t:, flllll'JI:Jimi!lt\6111-&, Jili1!1D7'-IH-(;t. 

-:;r.n.~, rt:.:([)l<,..,_,_"t'tt, raw.ottnttr..tol>'• 

"""'**-**"'******"*****"'**-""'*"'*''**"'''''***""'/ 
PIJI!I..Inltlate..daU.tMIIIIferCcollfil-4&11. control-4atal 

llllllillltd dlar COilfil-4ata. control-4&11 : 

I 

FIJ'O-)Canfll • =llt..d&U I Fll'O. REST: /ISet 

Cooflaurotldll value lleutl/ 

Pli'O->cootrol • c .. trol..d&tt l (-PIFO.PQRT.6NABLSSl: /tS.t 

OYII'TtiiiOS Oat elllbeiU/ 

Plf'O-)Cantro( • COIIIrol.data : 
ezllbluo/ 

/ts.t data trusler 

l 

'"**"""*'''"''""""'''**'J.&:f:t«tu•tmama....-utmt-..•«tt:•«• 
!li:ID..._-.,.:.>1*, f'-IHID.Tif.. PI I ol::8lfM~k'lMtl'<-r 

H.!lfl8'.1f::H'f'.r., -tnt:t. !DIIbl~ 111111- rf:-11o~.:r.-:;r~~or... lltr;::.. 
Ram Fuiii! .. ~~811~C.l-.Mal'll!f-l-f:o~-1*-?"llo'f'6, 
'""t.tt.,.•tt•••ttttttntatuufttrtt:tu:ttttft1rhtutmntttttntu/ 

FIFO.torce.ocld-tfllltb.tl'llllfer0 
( 

-25-

tUP¥5-502525 (26) 
!li:<DC1niA<-1':tlt, ''')T<(-F I FOfo.,":ffJ'I!CO.I:~I:1""".£.11 

t\6~~~ • .:n ... <D~&.-1':-t:t.lii:CO~~&?<:I!f-~A~J:U'?-1' 
r:t"::a-e.,<t-:1!- ~b<v.:r.T.t.?-1 '":tav,~-l:li&an-ci•'C. 1 6 

~ .. rlll:l<:*li"-1'€-Ml-"CI•t.b<. "-I''),.'TitP If 01'7:1-l-lU 2 

1::'7 rltlr-:l.::t..9-I:V'C'TI'll~llltT6o 

atTIICt PIFO-rers I 

unslped cllar C4Gfl&. at. 12. 113: 

unalped char eoat11. bl. IJ2. bS: 

UIISII!led char st&llll, Cl, t2. tS; · 

11111i1Md char ru..e.ema .control. dl, d2. d3: 

unsillled c:111.r ru..X.Mdr. el. e2. 13: 

urrsi111ed c:111.r ru.Y..addr, fl. f2. ts: 

un.st rned lana ctat&' 

unslllled tnt c:heUaun. hi: 

l: 
fdefint V!Pill((ttruot Plf'll.ret .. )PIPO..l!ASII.All!lRI!$!1) 

ldefine Plfll-RESET Ox80 

ldeflae PIPO..IS BITS 0181! 

ldeftne FIPIJ..cARIIY.IJW' Ox40 

ldoflne Pli'II..POR'!.A..!NABLE OlOt 

ldefloe PIFO..t'CS!f.8.81ASLS Ol02 

ldetlae Pll'O-I'QIIT.I!1'WII.8S Ot03 

tdeflno PIPO..PORt..A.1tl.S ~~ 

ldetlne PIFti.CI!!ItiCSUi-ltlAIIU! OXO:S 

ldellae PIPI!.IIATA.tR.RAII ~~ 
ldtllae Pll'O..f'llRCB.RAM..FULL Ox20 

ldetlne POIIT.J..TOJ'IJRT.S(flfo)((flfo-> contnllll OJ04) 

ldefine PORT ... U!\''1'1!-ADORI!SSct! fo)((ll ro->ram..ateen.,cGJIIrot)l 0103) 

tdoflae PORT.A.TO-l!AII-Y(fifo)((fllo->,.......eeu.untrol)l DllU) 

Pll'll->controla--f'IFO.PORT.Ii!I.!BLSS;/<Otsablo l'wta A I 8 t/ 

tfCPCa'I'.A-TO-POR1.8CP!FOill I 
ifO'IJRT.A.'I'O.iAII.YCPIPOll I 

Plflll->ram..Y.e.ddr • PIPO..f'lli!CE..RAY.fiiLI.:/t 

Set 11.111 Y full•/ 

l 
elh P!POI·>ru.X..addr • mc..FORce..aolll-oi'W.:/.S.t 

RAY X fulto/ 

FIPOI·>controll • PIPO..POI!f.B.f:',NABI.E: /t 

Re-l!nablo Oort Bt/ 

else I 
itCIWI..B.TO.JlAII.Y<PlFOl) ( 

S.t 11.111 y fullt/ 

l 

Pll'Ol->ru.Y-II<Wr • PIFO.JitJRC8..IIAII.PUI.I.:/t 

elao PIFOI·>nut..X..addt • Pll'lli.PQliCII..II.III:/tSet 

11.111 X tulU/ 

Pll'OI•>conlrot I• F!PQ.I'OII\'.A.I!NA8LII: /1 

Ro-llnablo Port A*/ 

I 

, ........................ _ ........................................... . 
!li:IDIIoo-fo:.-lt.. f'-l&.iUFT ... F I f o'l't:lt'?<!llll.,<-1 ~b<!ll .. t: 

b-e, Jlll..."CI••• ..................... " ..................................................... , 
lot PIPO..count..o4d-byteJ 0 

I 
iat .-r..ocld.bttn : 
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lltlllber..odd-brleloQ: 

lf(JIIPO->ttatus i Pll'O.DATA..IH..RAIO { 

lfO'ORT-A .'!I).Poi!I'-J!(PIFOl)) I 

namber..odd.bytea • 

f <PORT .A..BYTB...IIIIlRI!SS(Jtll'OI) l: 

4; 

else I 

lf<PORT..A .'11)-I!AII.Y<Pil'Oill 

number.edd.byte~ + • O'IPOJ·>I'I.III-Y.addrl• 

ttCPORT.B .TO.RAII..Y<PIPOI)) 

IIUIIlller.ocld..bytu t • O'lPOI->I'UI-Y..Iddrl .. ; 

elee lllllllber.odd.brtes t • <FIPOI·>ru..X.addr)*4: 

, ...................................................................... . 
~~k-~~~. ~~~0~~~c7c~y~-~~?7~-~~r~~T~~ 

t~ •-ca•~v?~~-eaa~-~~~.~~~~. c~~UY¥v 

~-t.9-~E-RAMI::atij,~, 11~1::-o"C~.< 7 !11"6, 

f'~Ht. Ut..t:ot.-!1~.9-«rrl'vXf:>&l!., ~~eTt:r,. ~'!.1!1'.::.?~ 
fl;, ~.:o:.;o-~- Yf:JI!-r, 
t:r .. ~o-~;,,~~~v-~•~v?~?-~ 
t:r .. ~,b~;,~o-kv?~J>-a~ 

1!.,~2-~T~I~v?~J>-a. 

l!,.~3•RAM7!J'~~=~~o-~v?~~-~ 

l!.,~4•RAM XYFv~v?~.9-a~ 

I.,_ tut llaal ute I clloeksu.M realoters 

14111 IS lhroUCIIoot Ru I !!lAO leU Qae/ 

for<tost.uta •·!: teat-<lat& 1•1: toat data ++) V•test 

for lsi O.•l 

PIRll·>eooflt • FIPO..III!SI!T I PIFO.JSJUTS: 

PIPIII•>eoof!r • PIPO.fOaT.A-'11).8: 

forCioC: I<IAII-DI!PTII: Itt) /"Write data to 1!.111•/ 
PIPIII·>dala • tut.dllta: 

FIPOH>control • O: 

tor<loC: I<RAII.DBP111: Itt) 

lf(li!FDI·>clata I • test.utalorror I•J: /tread l clleeb datU/ 

lfCFIFOI·>clleebum)error I• 0180: /teliet:bua should • Ot/ 

/tnrltl lUI fbi& elate IIIII addrOH Pltloro 

osn a 41fforcat Nllo111 for,..,,. bytes•/ 

test data• OXCOOIII203: /&ad4ret• pattern alartt/ 

PIPIIJ·>cimtlr • PIPOJIIISBT I PIFD-111-Blts I 

FIFD-UB!IY.fARP: 

PIPOI-><Ontrol • I'IFD-I'OI!T-A-1'0-B 
PIFD..cl!!tiiSUI.flNABLB: 

for(I"': I<RAII-DI!PTII; Itt) I 

PIFDI·>dllla • tut-data: /"Write addrus p&ttero•l 

test.da!A t • OIWU0404: 

tnt uta• 01000102011: /t&ddreos pattern otart•/ 

P!FDI·>eoatrol • PIPO.tlil!CXSIII.I!IIA8IJI: 

for(l-o: J<I!AII.Dl!PTII: Itt) I 

lf(PJPO->Itatusl • P!FOJlATA-IN.RAll) 

arrar I "0104: /tslloold be data to ru.t/ 

-26-

n 14 :iJis-so2s2s (26) 
t:r.,~S•RAM YYPv~v!)~~-a• 

t:r.,~Sm1'-.9L-!1~1-H 

~ .. ~7=~s"'~~"!)~~-~ .......................................... ., .............. _ ........... , 
lclelloo IIAI!Jli!PTII 64 /lnuobor of IQill words io Plto l!.lllt/ 

rq • tsPecte4- data[&! • [!h7F. Ol:PI'. 0100. OXIP.OJml. OJ311 I 

dllr PIPO.eprocencr.icterlact.testO 

unlisned loar test data: 

ct.&r• reaiater .add: 

lot 1: 

ct.&r J. error: 

PJPIII·>eaofll • PlFD-IIIlSET: /nu.ot the ehiPV 

erroroC: 

rerlller ..addr •(cl\&rt)PlFOI; 

1•1: 

/tflnt tell roriatert 0 thtu St/ 

for (loO: 1<6:1++) I 

trorlilter..addroCxJ'!I: /tartte test datat/ 

U(trOJhter..addrl•roi-••P6Cted.dllta(IJ)orror I•J: 

orealater..addr-0: t•rrlle Ol: to rDIIate.-.•1 

if(trerlater.addr)errar I•J: 
trerlrter..ad4roCxPP: /"Write tut clatt ealnt/ 

;rcererister..addrlorer-upecto4-cletalillerror I•J: 

PIFOI·>eoaflr • FIFD-ltESI!T: /trout the cblptt 

lf(tresirter..ad4rlorror I•J: /trertster shoold be Ot/ 

•reaister.ad4r tt; 

J«•l: 

/ora to oexl data rerlstere/ 

lfCPIPO->clata l • t .. t-d&ta)error I •l; /tre.c! I c:llocll addran 

patttrct/ 

teU.data + • Or04040404: 

lfCPIPOHeheet.,.. I oOX0102) error I oOXSO: /ttNI Choclt.,_, or 

alltlreu patio.,../ 

PIFOJ->cotlfii•PJFDJII!SBT I PIF0-111-BITS: /tillhiblt carry ll'&jlt/ 

PIFOJ·>cbaebum • Cxi'I!PB; 

lf(PIF01->cho<::k$tnl)orror loCx80: 

return(error): 

/"Write adds to cllockstD tl 

/tcllec:k~~~m slloold be Ot/ 
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