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and is optimized based on the memory needsofa specific program running on the reconfigurable

processor.

Asper claims 3 and 14, Paulraj teaches in paragraph 23 that a specific [cache]line size of

contiguousdatais not retrieved since the data line size is optimized based on the memory needs

of the program when executing on the reconfigurable processor. Refer also to paragraph 29.

Further, it is therefore inherent that the second memory havea charactersitic line size since

Paulraj teaches in §]22-23 that a best line size for the memory arrangementfor a particular

program is determined andutilzied when that program is run. For example, a line-size

characteristic would be ultized whentransferring data from the L2 cacheto the L1 cache.

Asper claim 4, Paulraj teachesthat a load/store unit is used to access the caches (L1-L3)

in order to Sitennin’ if cache data is present in the cache hierarchy (paragraph 6). Since the

functional unit 102 (figure 6) is responsible for accessing the programmable memory unit 104,

the Examineris therefore considering the load/store unit logic of the programmable memory unit

that is responsible for for accessing the L1 and L2 caches(first and second memorytypes)to be

a memory controller. It can be seen that the memory controller, as defined by the Examiner,

controls the transfer of data between the memory (assuming second memory L2) and the data

prefetch unit, since the memory controller (load/store unit logic) is responsible for retrieving the

data from the cache if a hit occurs (paragraph4).

Asper claim 5, as taught in paragraph 1, an external memory (element18, figure 1) is

generaly coupled to a microprocessor and holdsdata to be used by the saieioonivolléx during

program execution. The Examineris considering the processof writing data back to the external

memory from the FPGA memory 104 containing the caches (on-board memory), such as during
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a write-back scheme as knownintheart, to be performed by the data prefetch unit portion of the

functional logic as defined above by the Examiner. The data prefetch logic, as defined above,is

reaponsible for all of the transfer of data into, out of, and between the FPGA memory 104. |
Asper claim 6, the Examineris regarding a --register-- in its broadest reasonable sense

andit thus consideringit be to be a unit of logic. Therefore, the portion of the function logic that

is responsible for the movementofdata (as defined aboveto be the data prefetch unit) is being

considered by the Examineras containing a --register-- portion of the reconfigurable processor

since, for instance, the blocking factor and line size of the programmable memory 112 can

change,a --register-- or portion of the reconfigurable processor must be set in order to indicate

the curmetline size and blocking factor when a given application is being run on the

fecsntiwurable processor at a given point in time. Refer to paragraph 23.

Asper claim 7, the Examineris considering the process of --disassembling the data

prefetch unit-- as modifying the data prefetch unit logic of the fucntion logic 102 every time the

program being executed by the reconfigurable processor changes. It can be seen that the data

prefetch unit changes during these intervals since the cacheline size, blocking factor, and

associativity of the FPGA changes when optimalfor the nie program to be executed (referto

paragraph 23). Thusit can be seen thatthe data prefetch unit logic is --disassembled-- when

another program is executed by the reconfigurable processor of Paulraj.

Asper claim 8, as can be seen that the FPGA memory 112, that comprises the first and

second memories (L1 and L2) and whichis accessed by the data prefetch unit of the functional

unit 102 as discussed above,is a --processor memory-- (part of cpu 110). It can also be seen that: -

the --second memory-- (L2) is also a --processor memory-- since it is contained within
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eegurable processor 110. Therefore, since the data pretech unit can access the L2 cache as
discussed abovein the rejection ofclaim 1, the data prefetch unit can retrive data from the L2

portion of --processor memory--112. .

Asper claim 9, as shown in figure 1 and taught in paragraph 1 of Paulraj, the system 10

is actually a microprocessor, which contains a memory controller 14. The main difference

between thepriorart of figure 1 and the invention of Paulraj in figure 6 is that the memroy

hierarchy is configurable and accessed bya fucntional unit in lieu of a separate memory

controller logic (paragraph 9). Therefore, since the memory controller logic for accessing the

cachehierarchyis still contained within cpu 110 of figure 6, it can be seen that the Spt 110 is

actually a microprocessor. It follows that the --processor memory-- 112 is therefore a

--microprocessor memory--.

Asper claim 10, since the cpu 110 offigure 6 is a reconfigurable processer(able to

reconfigure its memoryheirarchy to match the needsof the application it is currently running),it

can be seen that the cpu memory 112 is a reconfigurable processor memory.

Asper claim 11, Paulraj depicts a reconfigurable hardware system in figure 6. Paulraj

further teaches in paragraph 26 that whenaparticular applicationis to be run by the

reconfigrable processor 110, a configuration vectoris retrieved to program the programmable

memory 112 (figure 6). As shownin figure 6, the step of accesing the configuration vectoris

executed outside of the reconfigurable processor 110. Therefore, the Examineris considering

the memory that contains the configuration vectors to be a--common memory-- and a data

prefetch unit (reconfiguration unit 106 executing on the reconfigurable processor 110) accessing

the common memory in order to determine how to program the memory 112 (paragraph 29).
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The data prefetch unit106 is --configured-- by an application to be excuted on the sysem 110

since whena new application is to be executed, the data prefetch unit is called upon (or |
configured) to access the configuration vectorfor the particular application. .

The reconfigurable processor of Paulraj has the ability to collect memory usagestatistics

for a particular application and based onthosestatistics, create a configuration vector as taught in

4123-24. This vector allows the programmable memory module 104 of Paulraj to be

‘reconfigured to the most optimal memory configuration for that specific software program (126).

As defined by the Applicant in 955 ofthe originally filed specification, a software programor

application is a collection of “algorithms”; therefore, the configuration vector for a particular
software program allows the system of Paulraj to instantiate a software program as hardware

since the configuration vector represents optimal configuration of the hardware (programmable

memory module 104 - element 112 offigure 6). |
Asper claim 12, the Examiner is considering a --memory controller-- to be the system

portion utilized when creating a new configuration vector for an application. Such a process
occurs in figure 5 and taught in paragraghs 23-25 of Paulraj. When a new configuration vectoris

created by analizing performance information that has been collected for the application. The

Examiner is thereby considering the --memory controller-- to be the element of the

reconfigurable hardware system thatis associated with storing the new configuration vector into

the common memoryso that the vector can be accessed later when the same application is run

again.

Asper claim 15, the Examiner is considering the reconfiguration module 106 of the -

reconfigurable processsor 110, as comprising two distinct elements: a --computational unit-- and
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a --data access unit--, The data access unit is the elementthat is responsible for accessing the

configuration vector as taught in paragraph 29 of Paulraj; or in other words, the Examineris

considering the --data access unit-- to be the same as the --memory controler-- defined in the

rejection of claim 12. The Examineris further considering the --computational unit-- of the

rconfiguration module 106 to be the elementthat sets up the programmable memory module 104

using the configuration vector that was accessed by the --data access unit-- (paragraph 29).

As per claim 16, as taught by Paulraj in paragraph 29, the --data access unit-- supplies the

configuration vector to the --computational unit-- in order to set up the programmable memory

104 as required by the application to be run a8 the reconfurable processor 110.
Asper claim 17, the Examiner is considering a --data prefetch unit-- to be the

reconfiguration unit 106 of reconfigurable processor 110 (figure 6). As taught in paragraph 26

and 29 of Paulraj, the --data prefetch unit-- accesses a memoryin order to determineif a

configuration vector is known for a given application, and if so, the vector is retrieved (from the

memory). If this --data-- (configuration vector) is not knownthen a simulation is performed with

the application in order to collect performance information. The Examineris considering the

elementthat executes and collects the performancedata as being a --computational unit-- and the

element of Paulraj that stores the configuration vector, once determined, to be a --data access

unit-- since it stores the vector into the --memory-- from whichit can be later retrieved (step 212

offigure 5).

All of the computational, data access, and data prefetch units are configured by a

program, as immediately discussed. As defined by the Exam iner, the “computational unit” of

Paulraj is being considered to be the elementof the system of Paulraj that executes and collects
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the performance data regarding howa specific applicationutilizes memory in order to determine

an optimal memory configuration as discusses in §27. Figure 5 of Paulraj shows a method for

creating a configuration vector by using the --computational unit-- in steps 204-206. The

Examineris considering the inherent programthat is being executed in order to perform the

steps of figure 5 to be the program that configures the computational unit. Therefore, it can be

seen that Paulraj suggests configuring the computational unit by a program. The program of

figure 5 configures the computational unit to collect data for a specific application’s memory

usage statistics in order to create a configuration vectorthat allows the system of Paulraj to

optimally reconfigure the programmable memory module 104. Thus the computational unit can

be configured to collect memory usagestatistics for a plurality of applications that are to be

executed by the reconfigurable processor 100 of Paulraj (423).

The same reasoning applies to the data access and data prefetch units. The program that

is executing the steps offigure 5 (i.e. running on the system of Paulraj that implements the

method) configures the data accessunitto retrieve/store a configuration vector (step 212) based

on if anew configuration vector had to be created and further configures the data prefetch unit to

search for a configuration vector and retrieve that vector if found (steps 200 and 212).

Asper claim 18, the --data-- (configuration vector) is transferred from the

--computational unit-- to the --data access unit-- when the configuration unit has createda_ .

configuration vector (step 208 of figure 5). The --data-- is written to the memory --from-- the

--data prefetch unit-- since the data prefetch unit (reconfiguration unit 106) is the elementthat

executed the beginning of the configuration vectorcreation process (step 200offigure 5). Refer
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to paragraph 26. Thus the Examineris considering the data as being written --from-- the data

prefetch unit.

Asper claim 19, as taught in paragraph 26,if the configuration vector is known,the

vectoris retrieved from the memory to the data prefetch unit (reconfiguration unit 106). The

data is read directly from the data prefetch unit when a request to create a configuration vectoris

made for a new application as shownin figure 6 since the data prefetch unit is responsible for

being the vector creation process. The data is directed from the data prefetch unit (reconfigure

logic) to be read from the memoryby the data access unit tothe computational unit whereitis

processed to produce a configuration vector.

Asperclaim 20, as stated above, the configuration vector(--data--) is created by the

computational unit via acquired simulation data. The configuration vectoris the resultant

product that is transferred from the memoryto the data prefect unit whenit is determined that the

configuration vector for the application is available (paragraph 26). Thus--all-- of the data that

is transferred is processed by the computational unit (albeit before the transfer occurs) since the

data prefetch unit required the entire configuration vectorin order to set up the programmable

memory 112.

As per claim 21, Paulraj shows in paragraph 26 that an explicit requestfor the

configuration vector for the current application results in the data (if it exists) selected for the

optimal configuration of the programmable memory 112 for that application.

. Asper claim 22, the Examineris not considering the data (configuration vector) to be the

size of a complete cache line since the data is used to create a cache hierarchy. In other words,

the caches (L1-L3) of the programmable memory112 are not programmed whenthe datais |
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transferred from the memory to the data prefetch unit; therefore, the data cannot be a complete
cacheline.

As per claim 23, since the Examinerdefined the portion of the reconfiguration unit that

accesses the configuration file (data) from the memory, the Examineris defining the logic that

controls the actual transfer of that data to the data prefetch unit (portion of the reconfiguration

unit that executes the fetch of theconfiguration vector and then programs the programmable

memory 112) to be a --memory controller--. Thus the data access unit determines whether a

configuration vector exists for an application and if so, the memory controller sends that data to
the data prefetch unit. |

Asper claim 24, Paulraj shows a reconfigurable processorin figure 6 that comprises a

computation unit 110 and a data access unit (elements 120 and 114, which comprise the

reconfiguration unit 106 of figure 4 - 428). In figure 6, the data access unit can be seen as being

oe to the computational unit. The data access unit retrieves data (configuration vector)
from a memoryinternal to the data accessunit (i.e. recontigursiion unit) and supplies the data to

the computation unit in the form of modifications to the cache FPGA module 112. Refer to 423.

| The Examineris considering the inherent program that is being executed in orderto

perform thesteps of figure 5 to be the program that configures the computationalunit.

Therefore,it oii -be seenthat Paulraj suggests configuring the computational unit by a program.

The program offigure 5 configures the computational unit to collect data for a specific

application’s memory usagestatistics in order to create a configuration vector that allows the

system of Paulraj to optimally reconfigure the programmable memory module 104. Thusthe
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computational unit can be configured to collect memory usagestatistics for a plurality of

applications that are to be executed by the reconfigurable processor 100 of Paulraj (23).

The data access unit (specifically the memory portion used to store configuration profiles
for the different application programs) is configured by the program thatis responsible for

running the methodoffigure 5 of Paulraj as discussed supra. When a newapplication is to be

run, [as a result] the program performsthe steps 204-206 to configure the reconfiguration unit to

collectstatistics regarding the memory usages (caches L1, L2, and L3) of the application and a

configuration vector is associated with the respective application and stored in the

reconfiguration unit. Refer to §/23-24. When an application is known, the program executing

the method offigure 5 [as a result] configures the data access unit (reconfiguration unit) to

retrieve the associated configuration vector and apply it to the FPGA memory ofthe

reconfigurable processor(429).

In other words, once the software program has been loaded into the computationalunit, a

variety of simulations are performed and memoryusagestatistics are gathered by the

computational unit in order to create a configuration vector as taughtin {]23-24. This vector

allows the programmable memory module 104 of Paulraj to be reconfigured to the most optimal

memory configuration for that specific software program (26). As discussed supra, a software

program or application is a collection of “algorithms”; therefore, the configuration vectorfor a

particular software program allowsthe system of Paulraj to instantiate a software program as

hardware since the configuration vector represents optimal configuration of the hardware

(programmable memory module 104 - element 112 offigure 6).
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Conclusion

Any inquiry concerning this communication or earlier communications from the

smantiince should be directed to Shane M. Thomas whosetelephone numberis (571) 272-4188.

The examiner can normally be reached on M-F 8:30 - 5:30.

If attempts to reach the examinerby telephone are unsuccessful, the examiner’s

supervisor, Matt M. Kim can be reached on (571) 272-4182. The fax phone numberfor the

organization wherethis application or proceedingis assigned is 571-273-8300

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished |

applicationsis available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on accessto the Private PAIR

system, contact the Electronic Business Center (EBC)at 866-217-9197(toll-free).

Ba— by (W_
Shane M. Thomas . HONG CHONG Kil

PRIMARY EXAMINER
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Reply to Office Action of Octaber 19, 2005

Amendments to the Claims:

This listing of claims will replace all prior versions andlistings of claims in the

 

application:

Listing of Claims:

1. (Previously Presented) A reconfigurable processorthatinstantiates

an algorithm as hardware comprising:

a first memory having a first characteristic memory bandwidth and/or

memory utilization; and

a data prefetch unit coupled to the first memory, wherein the data prefetch

unit retrieves data from a second memory of second characteristic memory

bandwidth and/or memory utilization and place the retrieved data in the first

memory and wherein at least the first memory and data prefetch unit are

configured by a program.

2s (Cancelled)

3. (Cancelled)

4, (Previously Presented) The reconfigurable processor of claim 1,

wherein the data prefetch unit is coupled to a memory controller that controls the

transfer of the data between the second memory andthe data prefetch unit.

5, (Previously Presented) The reconfigurable processor of claim 1,

wherein the data prefetch unit receives processed data from on-processor

memory and writes the processed data to an extemal off-processor memory.

WICS - 77287 v1 2
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6. (Original) The reconfigurable processor of claim 1, wherein the

data prefetch unit comprises at least one register from the reconfigurable

processor.

G (Original) The reconfigurable processor of claim 1, wherein the

data prefetch unit is disassembled when another program is executed on the

reconfigurable processor.

8, (Previously Presented) The reconfigurable processor of claim 1

wherein said second memory comprises a processor memory and said data

prefetch unit is operative to retrieve data from the processor memory.

9. (Original) The reconfigurable processor of claim 8 wherein said

processor memory is a microprocessor memory.

10. (Original) The reconfigurable processor of claim 8 wherein said

processor memory is a reconfigurable processor memory.

11. (Previously Presented) A reconfigurable hardware system,

comprising:

a common memory; and

one or more reconfigurable processors that can instantiate an algorithm

as hardware coupled to the common memory, wherein at least one of the

reconfigurable processors includes a data prefetch unit to read and write data

betweenthe data prefetch unit and the common memory, and wherein the data

prefetch unit is configured by a program executed on the system.

12. (Original) The reconfigurable hardware system of claim 11,

comprising a memory controller coupled to the common memory and the data

prefetch unit.

WOS » 77287 v1 3
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13. (Cancelled)

14. (Cancelled)

15. (Previously Presented) The reconfigurable hardware system of

claim 11, wherein the at least one of the reconfigurable processors also includes

a computational unit coupled to a data access unit.

16. (Original) The reconfigurable hardware system of claim 15,

wherein the computational unit ts supplied the data by the data accessunit.

17. (Previously Presented) A method oftransferring data comprising:

transferring data between a memory and a data prefetch unit in a

reconfigurable processor; and

transferring the data between a computational unit and a data access unit,

wherein the computational unit and the data access unit, and the data prefetch

unit are configured by a program.

18. (Original) The methed of claim 17, wherein the data is written to

the memory, said method comprising:

transferring the data from the computational unit to the data access unit;

and

writing the data to the memory from the data prefetch unit.

19. (Previously Presented) The method of claim 17, wherein the data

is read from the memory, said method comprising:

transferring the data from the memory to the data prefetch unit; and

reading the data directly from the data prefetch unit to the computational

unit through the data access unit.

WS - 77287 v1 4
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20. (Original) The method of claim 19, wherein all the data transferred

from the memory to the data prefetch unit is processed by the computational

unit.

21. (Original) The method of claim 19, wherein the data is selected by

the data prefetch unit based on an explicit request from the computationalunit.

22. (Original) The method of claim 17, wherein the data transferred

between the memory and the data prefetch unit is not a complete cacheline.

23. (Original) The method of claim 17, wherein a memory controller

coupled to the memory and the data prefetch unit, controls the transfer of the

data between the memory and the data prefetch unit.

24. (Cancelled)
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REMARKS/ARGUMENTS

Claims 1, 4-12, and 15-24 were presented for examination and are pending

in this application. In an Official Office Action dated October 19, 2005, claims 1, 4-

12, and 15-24 were rejected. Claim 24 is canceled without prejudice and no new

claims are presently added. Claims 1, 4-12, and 15-23 remain pending. The

Applicants thank the Examiner for his consideration and address the Examiner's

comments concerning the claims pending in this application below.

Rejection of the Claims under 35 U.S.C. §102(e)

Claims 1, 3, 4, 7-10, and 12-18 were rejected under 35 U.S.C. §102(e) as

being anticipated by U.S. Patent Application Publication No. 2003/0084244

("Paulraj”). Applicants respectfully traverse these rejectionsin light of the following

remarks.

MPEP §2131provides:

“A claim is anticipated only if each and every elementassetforth in

the claim is found, either expressly or inherently described, in a

single prior art reference.” Verdegall Bros. v. Union Oil Co. of

Califomia, 814 F.2d 628, 631, 2 U.S.P.Q.2d 1051, 1053 (Fed.

Cir.1987). “The identical invention must be shown in as complete

detail as contained in the claim.” Richardson v. Suzuki Motor Co.,

868 F.2d 1226, 1236, 9 U_S.P.Q.2d 1913, 1920 (Fed. Cir. 1989).

Paulraj fails to disclose each and every limitation recited in the claims, The

Examiner reasons that Paulraj discloses a system having a program that

reconfigures computational units, data access units, and pre-fetch units. The

Applicants disagree.

The Examiner's logic in making the above assertion Is faulty. Assume for

argument sake (as does the Examiner) that the computational unit is the element of

the Paulraj system that executes and collects performance data regarding an

WOS - T7287 v1 6
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application to determine an optimal memory configuration. The program operating

on the Paulra] system depicted in Figure 5 of Paulraj “configures” the collection

process so as to ascertain information about a specific application. In this sense

the Examiner uses the term configure to state that the program executed by the

Paulraj system modifies, directs, and/or controls the collection means (the

computationalunit) to properly assess the target application so that the memory

can be optimally configured.

The Examiner then extends this argument to the data access units and pre-

fetch units. While such an extension is perhaps conceivable today given the

presentinvention,it is not, nonetheless, disclosed by Paulraj. Nor Is it reasonable

to conclude that such an extension would be apparent to one skilled in the art at the

time of the Applicants’ invention.

As the Examinerpoints out, Paulraj discloses creating a “configuration vector

containing data relating to the optimal configuration to the necessary instruction for

programming the programmable memory module.” Paulraj [0024}. Paulraj also

discloses a reconfiguration module that uses the vectorto configure the

programmable memory module. Once the Paulraj system collects information

about the target application and creates the configuration vector for optimal

memory module configuration, “the configuration vectoris then retrieved (step 212),

used to program the FPGA module (step 214), and the application is executed with

the optimal memory configuration for that application (step 216).” Paulraj [0026].

The “program” that the Examiner considers to configure the computational

unit does not, according to Paulraj, “configure” the data access unit northe pre-

fetch unit. The Examiner restates that he considers the reconfiguration unit of

Paulraj to be a data pre-fetch unit. The Examiner also correctly states that Pautlraj

discloses that the reconfiguration unit retrieves the configuration vector and sets up

a programmable memory module. It is conceivable to argue that the "program” of

Figure 5 of Paulraj configures the configuration vector to configure the

WS - T7267 vi 7
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programmable memory module but once the vector is configured Paulraj discloses

that the vectoris simply retrieved and used by the reconfiguration unit to program

the FPGA module. No configuration by the “program”of the reconfiguration module

is even implied let alone disclosed. The Examiner expands Paulraj beyond the four

corners of the document and whatis literally presented so as to craft an argument

for anticipation. Such a creation is not contemplated nor allowable under 35 U.S.C.

§ 102(e). As the rules governing anticipation are clear, the Applicants submit that

Paulraj does not disclose a pre-fetch unit and a memory unit that is configured by a

program asis recited in claim 1.

For at least the same aforementioned reasons,claims 11 and 17 are not

anticipated by Paulraj. As Claims 4-10, 12, 15, 16, and 18-23 depend from claims

1,11, or 17 and carry with them the limitations recited in those independent claims,

claims 4-10, 12, 15, 16, and 18-23 are also not anticipated by Paulraj, The

Applicants respectfully request withdrawalof the rejections and reconsideration of

the claims.

In view ofall of the above, the claims are now believed to be allowable and

the case in condition for allowance which action is respectfully requested. Should

the Examinerbeof the opinion that a telephone conference would expedite the

prosecution of this case, the Examineris requested to contact Applicants' attorney

at the telephone numberlisted below.

No fee Is believed duefor this submittal. However, any fee deficiency

associated with this submittal may be charged to Deposit Account No. 50-1123.

Fastey Ss 20
 

  a,

MichaekC, Martensen, No. 46,901
Hogan & Hartson Lp
One Tabor Center

1200 17th Street, Suite 1500
Denver, Colorado 80202
(719) 448-5910 Tel
(303) 899-7333 Fax
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DETAILED ACTION

This Office action is responsive to the responsefiled 1/5/2006. Claims 1,4-12, and 15-23

remain pending; claims 2,3,13,14, and 24 have been canceled.

Response to Arguments

Applicant's argumentsfiled 1/5/2006 have been fully considered but they are not

persuasive for the reasonsstated herein.

Applicant does not argue the rejections of claims 1-10 and appears to be arguing the

rejection of claim 17 (page 7, 2, of the response):

“The Examinerthen extends this argumentto the data access units and prefetch units”

Examinernotes that only one --data access unit-- and one --prefetch unit-- are claimed.

“While such an extension is perhaps conceivable today given the presentinvention,it is

not, nonetheless, disclosed by Paulraj. Noris it reasonable to conclude that such an extension

would be apparentto oneskilled in the art at the time of Applicant’s invention,”

The Examinerrespectfully traverses and states that the Applicant has mischaracterized

the prior rejection made by the Examiner with regard to claim 17. The following is a more

detailed explanation of the Examiner’s previousinterpretation of the claimsthat clearly shows

that each limitation of Applicant’s clam 17 is anticipated by Paulraj or necessarily inherent,

based onthe teachings of Paulraj taken by one havingordinaryskill in the art.

While the Examinerdoesstate on page5, lines 4-8, of the prior Office action (filed

10/19/2005) that the same program that “modifies, directs, and/or controls the collection means
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(i.e. the computation unit) to properly assess the target application so that the memory can be

optimally configured” is extended to the data access unit and the data prefetch unit, the Examiner

was merely stating that different portions of the --program-- (entire figure 5 that is running on

the system of Paulraj in order to perform the cache optimization when a new application is

started) are responsible for --configuring-- the computational unit, the data access unit, and the

data prefetch unit, so as to perform their unique proceduresin order to optimize the

reconfigurable cache.

The Examineris considering the entirety of figure 5 of Paulraj to be an “access program.”

In other words, because Applicant doesnot specifically claim any limitations on specifics ofthe

“program”[that does the configuring], the Examineris broadly interpreting the term “program”

to simply be a “collection of processes working together to accomplish a commontask” - which

is coherent with the IEEE definition ofa “program”(refer to cited JEEE 100, page 874). Further,

as it well knownin the art, for a computer system to implement a method, computerinstructions

(either low-level or high-level) must be executed in order to perform the execution ofthe steps of

the method. The --program--, as related to Paulraj figure 5, is being considered by the Examiner

to be the steps required to implementa cache configured exclusively for a specific application,

such as will be shownbelow.

Thefirst portion (which is being considered by the Examiner to be performed by the

--prefetch unit--) of the program offigure 5 of Paulraj (steps START through 200) determines

(1) whether the operation of the program offigure 5 should run (i.e. when a new applicationis to

be run that requires cache optimization - an inherentstep since it can be argued that only if a new

application is to be executed by the system of Paulraj will the operation of the program offigure
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5 be executed. Refer to 21 of Paulraj whichstates that a wide range ofapplications can be

used”and that the “cache architecture ... reconfigure itself for optimal performance”; therefore,

in order to be reconfigured,a first configuration must be presentand if a changeto that

configuration is to occur, it is necessarily inherent that a new application is to be runto trigger

the reconfiguration. Secondly,the first portion (prefetch unit) of the program offigure 5 of

Paulraj (steps START through 200) determines (2) whether a vector is knownfor a given

application that is to be executed on the system of Paulraj. It can be seen and argued herein,that

in order to determine whetheror not a given vector is knownfor a specific application,the first

portion must perform a lookupor access of the memory comprising the vectors; therefore,it is

necessarily inherent that the program configure the data prefetch unit to access and index the

vector memory inorderto ascertain whetheror not the program should perform the stepsof

collecting and analyzing application data (steps 202-210 of figure 5). Without the program’s

configuration, the data prefetch unit would not know whichapplication to search for when

indexing the memory for the corresponding application vector. In other words,the. program

portionthat is to perform the lookup of the vector must configure the data prefetch unit

accordingly by sending the unique application identification and instructing the data prefetch unit

to perform the search of the vector memory,

Further, if the memory vector is known (right path of step 200) the data prefetch unit is

configured by the program as showninfigure 5, to retrieve the vector by accessing and reading

the vector memoryand subsequently, relaying the vector so the program can configure the FPGA

to the vector’s cache specification. Yet further, it can be seen in figure 5, that the data prefetch
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unit is configuredto not read from the vector memory if a determination is made that the

application does not have a corresponding vector entry (left path of step 200).

Simply put, the data prefetch unit must be configured to (1) be able to access the vector

memory when a new application is to be executed and (2) to respond with either a vector or a

“vector not found”indication so that the program may either program the FPGA module (step

214) or begin the process of collecting performance data (step 204), respectively.

Similarly, the --data access unit-- (the unit that takes the vector data and accesses the

vector memoryto store the vector in an available location within the memory) is configured by

the program offigure 5 to receive the vector created by the computationalunit (in step 208) and

then store the vector (step 210). It can be seen that the data access unit requires configuration,

since if a vector is not created, a store by the data access unit would not have been required.

Only when a new vectoris created is the data access unit configured to execute a storage/write

routine.

Finally, the “program”that is being executed by the --computational unit-- of Paulraj

(steps 202-208) is shownas being only a portion of the program offigure 5 (i.e. the program that

performs the configurations based on the decision block 200). The program ofPaulraj

configures the prefetch unit to check the vector data for a particulat application to be executed

andretrieve the vectorif available. If not available, the program configures the computational

unit to collect and analyze application data and configures the data access unit to store the vector

in the memory.

As argued herein, the prior art of Paulraj anticipates the claims as presented by the

Applicant and interpreted by the Examiner. The Examinerdoesnot“extend Paulraj beyond the
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four corners of the document”since each limitation, as argued by the Applicant in the response

filed 1/5/2006, is shownas being metin relation to figure 5 of Paulraj. Each of the

computational unit, data access unit, and the prefetch unit (as defined by the Examinerin relation

to Paulraj) are configured by the program of thesteps of figure 5 in order to correctly implement

the cache reconfiguration system of Paulraj. Without program configuration,

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section madein this Office action:

A person shall be entitled to a patent unless —

(e) the invention was describedin (1) an application for patent, published under section 122(b), by anotherfiled
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for
patent by anotherfiled in the United States before the invention by the applicant for patent, except that an
international application filed under the treaty defined in section 351(a) shall have the effects for purposesofthis
subsection of an application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

Claims 1,4-12, and 15-23, are rejected under 35 U.S.C. 102(e) as being anticipated by

Paulraj (U.S. Patent Application Publication No. 2003/0084244).

As per claim 1, Paulraj shows a reconfigurable processorin figure 6 anda first memory

(L1) havinga first characteristc memory utilization and a second memory (L2) having a second

characteristic memoryutilization. It is well known in the art that L1 caches have a higher

utilziation rate than a lower-level cache such as L2. Paulraj teaches in §1 that upon a command

from a processor, a search for the requested data is begines with the highest level cache (L1) and

[if a miss occurs] continues next to the next level cache (L2). Thusit is inherent that the memory

utilziation characteriste of the L1 cache of the reconfigurable processor 110 in figure 6 is greater
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than the memoryutilziation characteristic of the L2 cache (and likewise for the L3 cache) as the

L2 cache would only be utilzied when a miss to the LI cache occurred. In other words,the

reconfigurable processor always utilizes the LI cache for a memoryaccessand the only utilzies

the L2 cache for requested data whenthe datais not in the L] cache. Therefore, the cache

utilziation characteristics ofthe --first memory-- and the --second memory-- are different.

Paulraj further teaches a functional unit 102 that executes applications using the

memories L] and L2 (paragraph 9). As is knownin the art, a cache memorycontroller is often

used to access and move data between a memoryhierarchy. The Examineris considering a data

prefetch unit to be the logic assocatied with the moving, and only the moving, of data between

the first and second memories (L1 and L2) since Paulraj shows a connection betweenthelevels

of cache in figure 6. This logic as well as the first and second memory types (L1 and L2)are

configued by a program — refer to paragraphs 23-24. The data prefetch unit as defined by the

Examiner must be configued as well by the program when moving data since the cachelinesize

and blocking factor can change, so different amounts of data can be exchangedfor the same

access whendifferent programsrun.

The reconfigurable processor of Paulraj has the ability to collect memory usagestatistics

for a particular application and based onthosestatistics, create a configuration vector as taughtin

423-24. This vector allows the programmable memory module 104 of Paulraj to be

reconfigured to the most optimal memory configuration for that specific software program (426).

As defined by the Applicant in 955 of the originally filed specification, a software program or

application is a collection of “algorithms”; therefore, the configuration vector for a particular

software program allows the system of Paulraj to instantiate a software program as hardware

180



181

Application/Control Number: 10/869,200 Page 8
Art Unit: 2186

since the configuration vector represents optimal configuration of the hardware (programmable

memory module 104 - element 112 of figure 6).

Asper claim 4, Paulraj teaches that a load/store unit is used to access the caches (L1-L3)

in order to determine if cache data is present in the cache hierarchy (paragraph 6). Since the

functional unit 102 (figure 6) is responsible for accessing the programmable memoryunit 104,

the Examineris therefore considering the load/store unit logic of the programmable memoryunit

that is responsible for for accessing the L1 and L2 caches(first and second memorytypes) to be

amemory controller. It can be seen that the memory controller, as defined by the Examiner,

controls the transfer of data between the memory (assuming second memory L2) and the data

prefetch unit, since the memory controller (load/store unit logic) is responsible for retrieving the

data from the cache if a hit occurs (paragraph 4).

Asperclaim 5, as taught in paragraph 1, an external memory (element18, figure 1) is

generaly coupled to a microprocessor and holds data to be used by the microcontroller during

program execution. The Examineris considering the process of writing data back to the external

memory from the FPGA memory 104 containing the caches (on-board memory), such as during

a write-back scheme as knownin the art, to be performed by the data prefetch unit portion of the

functional logic as defined above by the Examiner. The data prefetch logic, as defined above,is

responsible forall of the transfer ofdata into, out of, and between the FPGA memory 104.

As perclaim 6, the Examineris regarding a --register-- in its broadest reasonable sense

and it thus considering it be to be a unit of logic. Therefore, the portion ofthe function logic that

is responsible for the movementof data (as defined aboveto bethe data prefetch unit) is being

considered by the Examineras containing a --register-- portion of the reconfigurable processor
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since, for instance, the blocking factor andline size of the programmable memory 112 can

change,a --register-- or portion of the reconfigurable processor mustbeset in orderto indicate

the currnetline size and blocking factor when a given application is being run on the

reconfigurable processor at a given pointin time. Refer to paragraph 23.

Asper claim 7, the Examineris considering the processof --disassembling the data

prefetch unit-- as modifying the data prefetch unitlogic of the fucntion logic 102 every time the

program being executed by the reconfigurable processor changes. It can be seen thatthe data

prefetch unit changes during theseintervals since the cache line size, blocking factor, and

associativity of the FPGA changes whenoptimalfor the next program to be executed (refer to

paragraph 23). Thusit can be seen thatthe data prefetch unit logic is --disassembled-- when

another program is executed by the reconfigurable processor of Paulraj.

Asper claim 8, as can be seen that the FRGA memory 112, that comprisesthe first and

second memories (L1 and L2) and which is accessed by the data prefetch unit of the functional

unit 102 as discussed above, is a --processor memory-- (part of cpu 110). It can also be seen that

the --second memory-- (L2) is also a --processor memory-- sinceit is contained within

reconfigurable processor 110. Therefore, since the data pretech unit can access the L2 cache as

discussed aboveinthe rejection of claim 1, the data prefetch unit can retrive data from the L2

portion of --processor memory--1 12.

Asper claim 9, as shownin figure | and taught in paragraph1 of Paulraj, the system 10

is actually a microprocessor, which contains a memory controller 14. The main difference

betweentheprior art of figure 1 and the invention of Paulraj in figure 6 is that the memroy

hierarchy is configurable and accessed by a fucntional unit in lieu of a separate memory
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controller logic (paragraph 9). Therefore, since the memory controller logic for accessing the

cache hierarchyis still contained within cpu 110 of figure 6, it can be seen that the cpu 110 is

actually a microprocessor. It follows that the --processor memory-- 112 is therefore a

--microprocessor memory--.

Asper claim 10, since the cpu 110 offigure 6 is a reconfigurable processer (able to

reconfigure its memory heirarchy to match the needs of the applicationit is currently running),it

can be seen that the cpu memory 112 is a reconfigurable processor memory.

As per claim 11, Paulraj depicts a reconfigurable hardware system infigure 6. Paulraj

further teaches in paragraph 26 that when a particular applicationis to be run by the

reconfigrable processor 110, a configuration vectoris retrieved to program the programmable

memory 112 (figure 6). As showninfigure 6, the step of accesing the configuration vectoris

executed outside of the reconfigurable processor 110. Therefore, the Examineris considering

the memory that contains the configuration vectors to be a--common memory-- and a data

prefetch unit (reconfiguration unit 106 executing on the reconfigurable processor 110) accessing

the common memoryin order to determine how to program the memory 112 (paragraph 29).

The data prefetch unit 106 is --configured-- by an application to be excuted on the sysem 110

since when a newapplication is to be executed, the data prefetch unit is called upon (or

configured) to access the configuration vector for the particular application.

The reconfigurable processor of Paulraj has the ability to collect memory usagestatistics

for a particular application and based on thosestatistics, create a configuration vector as taught in

(123-24. This vector allows the programmable memory module 104 of Paulraj to be

reconfigured to the most optimal memory configuration for that specific software program (26).
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As defined by the Applicant in 55 of the originally filed specification, a software program or

applicationis a collection of “algorithms”; therefore, the configuration vectorfor a particular

software program allows the system of Paulraj to instantiate a software program as hardware

since the configuration vector represents optimal configuration of the hardware (programmable

memory module 104 - element 112 offigure 6).

Asper claim 12, the Examineris considering a --memory controller-- to be the system

portion utilized when creating a new configuration vector for an application. Such a process

occursin figure 5 and taught in paragraghs 23-25 of Paulraj. When a new configuration vectoris

created by analizing performance informationthat has been collected for the application. The

Examineris thereby considering the --memory controller-- to be the element of the

reconfigurable hardware system thatis associated with storing the new configuration vector into

the common memoryso that the vector can be accessed later when the sameapplication is run

again.

As per claim 15, the Examineris considering the reconfiguration module 106 of the

reconfigurable processsor 110, as comprising twodistinct elements: a --computational unit-- and

a --data access unit--. The data access unit is the element that is responsible for accessing the

configuration vector as taught in paragraph 29 of Paulraj; or in other words, the Examineris

considering the --data access unit-- to be the same as the --memorycontroler-- defined in the

rejection of claim 12. The Examineris further considering the --computational unit-- of the

reconfiguration module 106 to be the elementthat sets up the programmable memory module 104

using the configuration vector that was accessed bythe --data access unit-- (paragraph 29).
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Asper claim 16, as taught by Paulraj in paragraph 29, the --data access unit-- supplies the

configuration vector to the --computational unit-- in order to set up the programmable memory

104 as required by the application to be run on the reconfurable processor110.

As per claim 17, the Examineris considering a --data prefetch unit-- to be the

reconfiguration unit 106 of reconfigurable processor 110 (figure 6). As taught in paragraph 26

and 29 of Paulraj, the --data prefetch unit-- accesses a memoryin order to determineif a

configuration vector is known for a given application, andif so, the vector is retrieved (from the

memory). If this --data-- (configuration vector) is not known then a simulation is performed with

the application in order to collect performance information. The Examineris considering the

elementthat executes and collects the performance data as being a --computational unit-- and the

element of Paulraj that stores the configuration vector, once determined, to be a --data access

unit-- since it stores the vector into the --memory-- from whichit can be later retrieved (step 212

offigure 5).

All of the computational, data access, and data prefetch units are configured by a

program, as immediately discussed. As defined by the Examiner, the “computational unit”of

Paulraj is being considered to be the element of the system of Paulraj that executes and collects

the performance data regarding how a specific application utilizes memory in order to determine

an optimal memory configuration as discusses in 27. Figure 5 of Paulraj shows a method for

creating a configuration vector by using the --computational unit-- in steps 204-206. The

Examineris considering the inherent program that is being executed in order to perform the

steps of figure 5 to be the program that configures the computational unit. Therefore, it can be

seen that Paulraj suggests configuring the computational unit by a program. The program of
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figure 5 configures the computational unit to collect data for a specific application’s memory

usage statistics in orderto create a configuration vectorthat allows the systemof Paulraj to

optimally reconfigure the programmable memory module 104. Thus the computational unit can

be configured to collect memory usagestatistics for a plurality of applications that are to be

executed by the reconfigurable processor 100 of Paulraj (423).

The same reasoningapplies to the data access and data prefetch units. The program that

is executing the steps offigure 5 (i.e. running on the system of Paulraj that implements the

method) configures the data access unit to retrieve/store a configuration vector (step 212) based

on if a new configuration vector had to be created and further configures the data prefetch unit to

search for a configuration vector andretrieve that vector if found (steps 200 and 212).

In order to preventrepetition, a full discussion of the rejection of claim 17 is found above

in response to the Applicant’s arguments filed in the response.

Asper claim 18, the --data-- (configuration vector) is transferred fromthe

--computational unit-- to the --data access unit-- when the configuration unit has created a

configuration vector (step 208 of figure 5). The --data-- is written to the memory --from-- the

--data prefetch unit-- since the data prefetch unit (reconfiguration unit 106) is the element that

executed the beginning of the configuration vector creation process (step 200 of figure 5). Refer

to paragraph 26. Thus the Examineris considering the data as being written --from-- the data

prefetch unit.

Asper claim 19, as taught in paragraph 26, if the configuration vector is known, the

vectoris retrieved from the memory to the data prefetch unit (reconfiguration unit 106). The

data is read directly from the data prefetch unit when a requestto create a configuration vectoris
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madefor a new application as shownin figure 6 since the data prefetch unit is responsible for

being the vector creation process. The data is directed from the data prefetch unit (reconfigure

logic) to be read from the memorybythe data access unit to the computational unit whereit is

processed to produce a configuration vector.

Asper claim 20, as stated above, the configuration vector (--data--) is created by the

computational unit via acquired simulation data. The configuration vector is the resultant

productthat is transferred from the memory to the data prefect unit whenit is determined that the

configuration vector for the application is available (paragraph 26). Thus--all-- of the data that

is transferred is processed by the computational unit (albeit before the transfer occurs) since the

data prefetch unit required the entire configuration vector in order to set up the programmable

memory 112.

Asper claim 21, Paulraj shows in paragraph 26 that an explicit request for the

configuration vector for the current application results i the data (if it exists) selected for the

optimal configuration of the programmable memory 112 for that application.

Asper claim 22, the Examineris not considering the data (configuration vector) to be the

size of a complete cacheline since the data is used to create a cache hierarchy. In other words,

the caches (L1-L3) of the programmable memory 112 are not programmed whenthedata is

transferred from the memoryto the data prefetch unit; therefore, the data cannot be a complete

cacheline.

Asper claim 23, since the Examiner defined the portion of the reconfiguration unit that

accessesthe configuration file (data) from the memory, the Examineris defining the logic that

controls the actual transfer of that data to the data prefetch unit (portion of the reconfiguration
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unit that executes the fetch of the configuration vector and then programs the programmable

memory 112) to be a--memory controller--. Thus the data access unit determines whether a

configuration vector exists for an application and if so, the memory controller sends that data to

the data prefetch unit.

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).

A shortenedstatutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the eventa first reply is filed within TWO

MONTHSofthe mailing date ofthis final action and the advisory action is not mailed until after

the end of the THREE-MONTHshortenedstatutory period, then the shortened statutory period

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,

however, will the statutory period for reply expire later than SIX MONTHSfrom the mailing

date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Shane M. Thomas whose telephone numberis (571) 272-4188.

The examiner can normally be reached on M-F 8:30 - 5:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Matt M. Kim can be reached on (571) 272-4182. The fax phone numberfor the

organization where this application or proceedingis assigned is 571-273-8300
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Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

maybe obtained from either Private PAIR or Public PAIR. Status information for unpublished

applicationsis available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

In
Shane M, Thomas
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Continuation Sheet (PTOL-413) Application No. 10/869,200

Continuation of Substance of Interview including description of the general nature of what was agreedtoif an
agreement wasreached, or any other comments: Representative for Applicant, Mr. Martensen, initiated the interview
in order to discuss the claims'rejections andforclarification regarding how the Paulraj reference teachesthe claim
limitations as interpreted by the Examiner. The Examiner explained howthe entirety offigure 5 of Paulraj was being
considered by the Examinerto be a --program--, as defined by the IEEE definition of a --program--, and how figure 5
was being used to teach the claim limitations of claim 17. Rep. Martensen agreed that the claims could be reworded in
order to more clearly convey the subject matter which Applicant consideredhis invention and to draft such limitations in
a forth-coming amendment.

TTHEW KIM

-TPERVISORY PATENT EXAMINER
TECHNOLOGY CENTER 2100
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Caliga, and Jeffrey Hammes

Filed: June 16, 2004

Attorney Docket No. SRC028

For: SYSTEM AND METHOD OF

ENHANCING EFFICIENCY AND

RECONFIGURABLE HARDWARE

Application of: Daniel Poznanovic, David E.

UTILIZATION OF MEMORY BANDWIDTHIN

Confirmation No.: 5929

Art Unit: 2186

Examiner: THOMAS, Shane M.

Customer No.: 25235 
  

AMENDMENT AND RESPONSE PURSUANTTO FINAL OFFICE ACTION
DATED MARCH23, 2006 

MAIL STOP AF

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In responseto the final office communication mailed March 23, 2006,

please amend the above-identified application as follows:

Amendments to the Claimsare reflected in thelisting of claims which

begins on page2 ofthis paper.

Remarks/Arguments begin on page6 ofthis paper.
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Amendments to the Claims:

Thislisting of claims will replace all prior versions andlistings of claimsin the

application:

Listing of Claims:

1. (Currently Amended) A reconfigurable processor that instantiates

an algorithm as hardware comprising:

a first memory having a first characteristic memory bandwidth and/or

memory utilization; and

a data prefetch unit coupledto the first memory, wherein the data prefetch

unit retrieves only computational data required by the algorithm from a second

memory of second characteristic memory bandwidth and/or memory utilization

and places the retrieved computational data in the first memory_wherein the data

prefetch unit operates independent of and in parallel with logic blocks using the

computational data, and wherein at least the first memory and data prefetch unit

are configured by-a-pregram_to conform to needs of the algorithm, and the data

prefetch unit is configured to match format and location of data in the second
memo

2. (Cancelled)

3. (Cancelled)

4. (Currently Amended) The reconfigurable processor of claim 1,

wherein the data prefetch unit is coupled to a memory controller that controls the

transfer of the data between the second memory and the data prefetch unit_and

transmits only portions of data desired by the data prefetch unit and discards

other portions of data prior to transmission of the data to the data prefetch unit.

WCS - 80404/0033 - 80526 v1
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5, (Previously Presented) The reconfigurable processorof claim 1,

wherein the data prefetch unit receives processed data from on-processor

memory and writes the processed data to an externaloff-processor memory.

6. (Original) The reconfigurable processor of claim 1, wherein the

data prefetch unit comprises at least one register from the reconfigurable

processor.

ti (Original) The reconfigurable processor of claim 1, wherein the

data prefetch unit is disassembled when another program is executed on the

reconfigurable processor.

8. (Previously Presented) The reconfigurable processor of claim 1

wherein said second memory comprises a processor memory and said data

prefetch unit is operative to retrieve data from the processor memory.

9. (Original) The reconfigurable processor of claim 8 wherein said

processor memory is a microprocessor memory.

10. (Original) The reconfigurable processor of claim 8 wherein said

processor memory is a reconfigurable processor memory.

11. (Currently Amended) A reconfigurable hardware system,

comprising:

a common memory; and

one or more reconfigurable processors that can instantiate an algorithm

as hardware coupled to the common memory, wherein at least one of the

reconfigurable processors includes a data prefetch unit to read and write only

data required for computations by the algorithm between the data prefetch unit

and the common memory_wherein the data prefetch unit operates independent

WWCS - 804040033 - 80526 v1 3
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of and in parallel with logic blocks using the computational data., and wherein the

data prefetch unit is configured by-a-pregram-executed-onthe-system to conform

to needs of the algorithm and match format and location of data in the common

memo

12. (Currently Amended) The reconfigurable hardware system of claim

11, comprising a memory controller coupled to the common memory and the

data prefetch unit that transmits to the prefetch unit only data desired by the data

prefetch unit as required by the algorithm.

13. (Cancelled)

14. (Cancelled)

15. (Previously Presented) The reconfigurable hardware system of

claim 11, wherein the at least one of the reconfigurable processors also includes

a computational unit coupled to a data access unit.

16. (Original) The reconfigurable hardware system of claim 15,

wherein the computational unit is supplied the data by the data accessunit.

17.|(Currently Amended) A methodoftransferring data comprising:

transferring data between a memory and a data prefetch unit in a

reconfigurable processor; and

transferring the data between a computational unit and a data accessunit,

wherein the computational unit and the data access unit, and the data prefetch

unit are configured—by—a—pregram_to conform to needs of an algorithm

implemented _on the computational unit and transfer only data_necessary for

computations by the computational unit, and wherein the prefetch unit operates

independentof andin parallel with the computationalunit.

MCS - 80404/0033 - 80526 v1
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18. (Original) The method of claim 17, wherein the data is written to

the memory, said method comprising:

transferring the data from the computational unit to the data access unit;

and

writing the data to the memory from the data prefetch unit.

19. (Currently Amended) The method of claim 17, wherein the data is

read from the memory, said method comprising:

transferring only the data desired by the data prefetch unit as required by

the computational unit from the memory to the data prefetch unit; and

reading the data directly from the data prefetch unit to the computational

unit through the data access unit.

20. (Original) The method of claim 19, wherein all the data transferred

from the memory to the data prefetch unit is processed by the computational

unit.

21. (Original) The method of claim 19, wherein the data is selected by

the data prefetch unit based on an explicit request from the computationalunit.

22. (Original) The method of claim 17, wherein the data transferred

between the memory and the data prefetch unit is not a complete cacheline.

23. (Original) The method of claim 17, wherein a memory controller

coupled to the memory and the data prefetch unit, controls the transfer of the

data between the memory and the data prefetch unit.

24. (Cancelled)

WCS- 80404/0033 - 80526 v1 5
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REMARKS/ARGUMENTS

Claims 1, 4-12 and 15-23 were presented for examination and are

pending in this application. In an Official Final Office Action dated March

23, 2006, claims 1, 4-12 and 15-23 were rejected. The Applicants thank the

Examinerfor his consideration and address the Examiner's comments

concerning the claims pending in this application below.

Rejection of the Claims under 35 U.S.C. §102(e)

Claims 1, 4-12 and 15-23 were rejected under 35 U.S.C. §102(e) as

being anticipated by U.S. Patent Application Publication No. 2003/0084244

(“Paulraj”). In light of the aforementioned amendments, the Applicants

traverse these rejections and request reconsideration. Independent claims

1, 11 and 17 have been amendedto further describe the nature of the data

retrieved by the prefetch unit. Support for the amendments can be found in

the specification beginning generally at paragraph [0055] and continuing to

paragraph [0064]. Paulraj discloses a system for cache optimization that

configures a computational unit for a particular application. The Applicants’

invention claims a system having a prefetch unit that retrieves

computational data needed to complete the algorithm instantiated on the

reconfigurable processor during processing. The retrieval of this data is

done suchthat only data necessary for computations by the computational

unit is accomplished in a manner so that the prefetch unit operates

independentof and in parallel with the computational unit.

In view of all of the above, the claims are now believed to be

allowable and the case in condition for allowance which action is

respectfully requested. Should the Examiner be of the opinion that a

telephone conference would expedite the prosecution of this case, the

WES - 80404/0033 - 80526 v1 6
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Examiner is requested to contact Applicants’ attorney at the telephone

number listed below.

No fee is believed due for this submittal. However, any fee

deficiency associated with this submittal may be charged to Deposit

Account No. 50-1123.

WCS- 80404/0033 - 60526 v1
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Michaef C. Martensen, No. 46,901
Hogag & Hartson Lp
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1200 17th Street, Suite 1500
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(37 CFR 4.16(h))

Application Size Fee (37 CFR 1.16(s))AMENDMENT8
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())

ADD'L FEE

* ifthe entry in column 1 is fess than the entry in column 2, write “0” in column 3.
*« If the “Highest Number Previously Paid For" IN THIS SPACEis less than 20, enter "20".

*** if the "Highest Number Previously Paid For IN THIS SPACEis less than 3, enter “3”.
The "Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate bo:

SMALL ENTITY

 
SMALL ENTITY

 

|

Ooa heTIEoOA

OR

Z
#f column 1.

$ a valid OMB control number.

OTHER THAN
SMALL ENTITY

RATE FEE

i

OTHER THAN
SMALL ENTITY

RATE(3) AQDI-
ONAL

FEE (5

TOTAL
ADD'L FEE

ADD'L FEE*

 
This collection of information is required by 37 CFR 1,16. The information is required to abtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments
on the amountoftime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S, Department of Commerce, P.O, Box 1450, Alexandria, VA 22343-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THiS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the farm, call 1-800-PTO-9199 and select option 2.
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if
UNITED STATES PATENT AND TRADEMARK OFFICE 

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 1450

Alexandria, Virginia 22313-1450www,usplo.gov

APPLICATION NO. FIRST NAMED INVENTOR CONFIRMATION NO.

10/869,200 06/16/2004 Daniel Poznanovic SRC028 5929

 
25235 7590 05/24/2006 EXAMINER

HOGAN & HARTSON LLP THOMAS, SHANE M

ONE TABOR CENTER, SUITE 1500
1200 SEVENTEENTH ST

DENVER, CO 80202 2186

DATE MAILED: 05/24/2006

Please find below and/orattached an Office communication concerningthis application or proceeding.

PTOQ-90C (Rev. 10/03)
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 Application No. Applicant(s)

10/869, 200 POZNANOVIC ETAL.

Examiner Art Unit

Shane M. Thomas : 2186

--The MAILING DATEof this communication appears on the cover sheet with the correspondenceaddress--

THE REPLY FILED 16 May 2006 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. &] The reply wasfiled aftera final rejection, but prior to or on the samedayasfiling a Notice of Appeal. To avoid abandonmentof
this application, applicant musttimely file one of the following replies: (1) an amendment,affidavit, or other evidence, which
places the application in condition for allowance; (2) a Notice of Appeal (with appealfee) in compliance with 37 CFR 41.31; or (3)
a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply mustbefiled within one ofthe following
time periods:

a) BX) The period for reply expires 3months from the mailing date of the final rejection.
b) O The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whicheveris later. In

no event, however,will the statutory period for reply expire later than SIX MONTHSfrom the mailing date of the final rejection.
Examiner Note:If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WASFILED WITHIN
TWO MONTHSOF THE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee
have been filed is the date for purposes of determining the period of extension and the corresponding amountof the fee. The appropriate extension fee
under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed,
may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

2. [The Notice of Appeal wasfiled on . A brief in compliance with 37 CFR 41.37 mustbefiled within two monthsofthe date of
filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since
a Notice of Appeal has beenfiled, any reply mustbefiled within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. IX] The proposed amendment(s)filed after a final rejection, but prior to the dateoffiling a brief, will not be entered because
(a) BX] They raise new issues that would require further consideration and/or search (see NOTEbelow);
(b)[[] They raise the issue of new matter (see NOTE below);
(c) (] They are not deemedto place the application in better form for appeal by materially reducing or simplifying the issuesfor

appeal; and/or
_(d)(_] They present additional claims without canceling a corresponding numberoffinally rejected claims.

NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).
4.([] The amendmentsare not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. (J Applicant's reply has overcomethe following rejection(s):
6.0 Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the

non-allowable claim(s).
7. [4] For purposes of appeal, the proposed amendment(s): a) J will not be entered, or b) [1] will be entered and an explanation of

how the new or amended claims would be rejected is provided below or appended.
The status of the claim(s)is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to:
Claim(s) rejected: 1,4-72 and 15-25.
Claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE

8. () Theaffidavit or other evidencefiled after a final action, but before or on the dateoffiling a Notice of Appealwill not be entered
because applicantfailed to provide a showing of good and sufficient reasons whythe affidavit or other evidence is necessary and
wasnot earlier presented. See 37 CFR 1.116(e).

9. ( Theaffidavit or other evidencefiled after the date offiling a Notice of Appeal, but prior to the date offiling a brief, will not be
entered becausethe affidavit or other evidencefailed to overcomeall rejections under appeal and/or appellantfails to provide a
showing a good and sufficient reasons whyit is necessary and wasnot earlier presented. See 37 CFR 41.33(d)(1).

10. C2 Theaffidavit or other evidence is entered. An explanation of the status of the claimsafter entry is below or attached,
REQUEST FOR RECONSIDERATION/OTHER

11.0) The request for reconsideration has been considered but does NOTplace the application in condition for allowance because:

  
 
 
 
 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  
  
  
  
  
 

 

 

 Advisory Action
Before the Filing of an Appeal Brief   

 
 

  
 

 12.0 Note the attached Information Disclosure Statements). (PTO/SB/08 or PTO-1449) Paper No(s).
13. Other:

U.S, Patent and Trademark Office

PTOL-303 (Rev. 7-05) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 05182006
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Continuation Sheet (PTO-303) Application No. 10/869,200

Continuation of 3. NOTE: Independent claims 1,11, and 17, all contain new limitations that were not previously considered by the
Examiner; thus, a further search and additional consideration is required..
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De Nor pyrene,

a[|l g/os. Client Matter No. 80404,0033.001
EFS-Web

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Serial No. 10/869,200 Confirmation No.: 5929

Application of: Daniel Poznanovic, David E. Art Unit: 2186
aliga, and Jeffrey HCaliga, and Jeffrey Hammes Examiner: THOMAS,Shane M.

Filed: June 16, 2004

Customer No.: 25235
Attorney Docket No. SRC028

For: SYSTEM AND METHODOF

ENHANCING EFFICIENCY AND
UTILIZATION OF MEMORY BANDWIDTHIN

RECONFIGURABLE HARDWARE

 
AMENDMENT AND RESPONSE PURSUANTTO FINAL OFFICE ACTION

DATED MARCH23, 2006 

MAIL STOP AF
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In responseto the final office communication mailed March 23, 2006,

please amend the above-identified application as follows:

Amendments to the Claimsare reflectedin thelisting of claims which

begins on page 2 ofthis paper.

Remarks/Arguments begin on page6 ofthis paper.

WCS - 8404/0039 - 80526 v1
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PTO/SBIS0 (04-05)
Approved for use through 07/31/2006. OMB 0651-0031

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid. OMB control number.

REQUEST 10/869,200 
 
 

  
 

 
 

 

 FOR Filing Date June 16, 2004
CONTINUED EXAMINATION(RCE) First Named Inventor Daniel Poznanovic etal.

TRANSMITTAL   
  
 

Address to:
Mail Stop RCE
Commissionerfor Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Group Art Unit 2186
Examiner Name THOMAS, Shane M.

Attorney Docket Number SRC028

This is a Request for Continued Examination (RCE) under 37 C.F.R. 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply lo anyulility or plant application fled prior to June 8, 1995, or fo any design application
See instruction Sheet for RCEs (not fo be submitted to the USPTO) an page 2

1, Note: If the RCE is proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they werefiled unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of
such amendment(s).

a. [J Previously submitted. If a final Office Action is outstanding, any amendmentsfiled after the final Office Action may
be considered as a submission even if this box is not checked.

i. [J Consider the arguments in the Appeal Brief or Reply Brief previouslyfiled on

   
  
 

 
  

  
  
  
  

  
  
   

  
  
 
 

ii. (J Other

b. [J Enclosed

i. [LJ Amendment/Reply iii. [J Information Disclosure Statement (IDS)

ii. () Affidavit(s)/Declaration(s) iv. (J Other  
 2. {Miscellaneous

a. [J Suspensionof action on the above-identified application is requested under 37 C.F.R. 1.103(c) for a period of
months. (Period of suspension shall not exceed 3 months; Fee under 37 C.F.R. 1.17(i) required)

 

  b. [J Other

%. The RCEfee under 37 C.F.R. 1.17(e) is required by 37 C.F.R. 1.114 when the RCEisfiled.

a. [) The Director is hereby authorized to charge the following fees, any underpaymentof fees, or credit any
overpayments, to Deposit Account No. 50-1123.

i. EQ RCE fee required under 37 C.F.R 1.17(e)

ii. (J Extensionof time fee (37 C.F.R 1.136 and 1.17)

 

  
  
  
 iii. [J Other: Charge any additional fees or credit any overpayments forthis filing

b. [J Checkin the amount of $ enclosed

c. [J Paymentbycredit card (Form PTO-2038 enclosed)

 
  
 
  WARNING:Information on this form may become public. Credit card information should not be included on

this form, Provide credit card information and authorization on PTO-2038.

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Name(Print/Type)

 

 

Signature

| hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage in an envelope addressed to: Mail
Stop RCE, Commissioner For Patents, P.O. Box 1450, Alexandria, VA 22313-1450 or facsimile transmitted to the U.S. Patent and Trademark Office on
the date shown below

Name (PrntType) | Julie Lange

Signature 
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Electronic Patent Application Fee Transmittal 

Application Number: 10869200

Title of Invention: System and method of enhancing efficiency and utilization of memory
bandwidth in reconfigurable hardware 

Filer: Michael Christian Martensen

Attorney Docket Number: SRC028 

Filed as Large Entity 

Utility Filing Fees

Basic Filing: 

Pages:

Claims:

Miscellaneous-Filing: 

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-lssuance:
 

 
Extension-of-Time:
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Sub-Total in

Description Fee Code Quantity Amount USD($)

Miscellaneous: 
Total in USD ($) 790 
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Electronic Acknowledgement Receipt

EFSID: 1079525

System and method of enhancing efficiency and utilization of memory
Title of Invention: bandwidth in reconfigurable hardware 

Customer Number: 25235

Filer: Michael Christian Martensen 

Filer Authorized By: 

Attorney Docket Number: SRC028

Receipt Date: 15-JUN-2006

Application Type: Utility

 

 

International Application Number:

Paymentinformation: 

Submitted with Payment yes 

Payment was successfully received in RAM $790 

 
RAM confirmation Number 626

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

 Deposit Account  

 

File Listing:
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Document Multi

 

  
‘dumber DocumentDescription File Name File Size(Bytes) Part Pages

1 Request for Continued Examination DOC182.PDF 28871 nt 1
(RCE)

Warnings:

Information:

2 Fee Worksheet (PTO-875) fee-info.pdf 8207 2

Warnings:

Information:

Total Files Size (in bytes) 37078 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
lf a new application is being filed and the application includes the necessary componentsfora filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptanceof the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.
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PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.
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A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.
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(USPTO) with your ISSUE FEE and PUBLICATIONFEE(if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur dueto the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communicationsprior to issuance to
Mail Stop ISSUE FEEunless advised to the contrary.
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Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885
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2. For printing on the patent front page, list
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or agents OR,alternatively,
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() "Fee Address"indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached, Use of a Customer
Numberis required.

3, ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the documenthas been filed for
recordation as set forth in 37 CFR 3.11. Completion ofthis form is NOTa substitute forfiling an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

 
Please check the appropriate assignee category or categories (will not be printed on the patent) : C1) individual Corporation or other private group entity O) Government 
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this form and/or suggestions for reducing this burden, should be sentto t ief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Bor ae Aes 1 a,Sapasasha ae, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450,lexandria, Virginia -1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB0651-0033 U.S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: eerwip FOR PATENTS
Alexandria, Virginia 22313-1450WWW.LUSpIO.g0¥

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO,

 
10/869,200 06/16/2004 Daniel Poznanovic SRC028 5929

35580 ornsn0ne

HOGAN & HARTSON LLP THOMAS,SHANE M
ONE TABOR CENTER, SUITE1500

1200 SEVENTEENTH ST 2186
DENVER,CO 80202 DATEMAILED:07/26/2006

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustmentwill be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEBsite (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.
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Application No. Applicant(s)

. ss 10/869,200 POZNANOVIC ETAL.
Notice ofAllowability Examiner Art Unit

Shane M. Thomas 2186 a
-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDinthis application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS.This application is subject to withdrawalfrom issueatthe initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IX) This communication is responsive to RCE /Amendmentfiled 6/15/2006.

2. {X] The allowed claim(s) is/are 1,4-12,15-23 (renumbered 1-19).

3. (J Acknowledgmentis madeofa claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)O All b)()Some* c)[) None ofthe:

1. [] Certified copies of the priority documents have beenreceived.

2. CJ Certified copies of the priority documents have been received in Application No.

3. [] Copies ofthe certified copies of the priority documents have beenreceived in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

' * Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE”of this communication tofile a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. (] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. (J CORRECTED DRAWINGS( as“replacement sheets”) must be submitted.
(a) D2 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) DO hereto or 2)(1] to Paper No./Mail Date.

(b) [1] including changes required by the attached Examiner's Amendment / Commentorin the Office action of
Paper No./Mail Date.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. ( DEPOSIT OFand/or INFORMATIONaboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. J Notice of References Cited (PTO-892) 5. C0 Notice of Informal Patent Application (PTO-152)

2. CF Notice of Draftperson's Patent Drawing Review (PTO-948) 6. CF Interview Summary (PTO-413),
Paper No./Mail Date.

3. CF Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. CJ Examiner's Amendment/Comment
Paper No./Mail Date

4. (1 Examiner's Comment Regarding Requirement for Deposit 8. &] Examiner's Statement of Reasons for Allowance
of Biological Material

9. CF Other :

 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20060724
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Application/Control Number: 10/869,200 Page 2
Art Unit: 2186

REASONS FOR ALLOWANCE

Claims 1,4-12, and 15-23 are allowable overthe prior art of record.

The following is an examiner’s statement of reasons for allowance:

As per independentclaims 1,11, and 17, the prior art of record does not teach or suggest,

either alone or in combination, the every limitation of each claim. Specifically the prior art of

record does not teach in combination a reconfigurable processor with a data prefetch unit only

fetching computational data required by an algorithm in addition to a first memory and the

prefetch unit being configurable to conform to the requirements (needs)ofa particular algorithm

where the data prefetch unit is configured to match format and location ofthe in the second

memory (claim 1). Further regarding claims 11 and 17, the prior art of record does not teach the

prefetch unit operating independentandin parallel with the logic blocksthat are using

computational data with the data prefetch unit only transferring data necessary for computations.

Further regarding claim 17, the prior art of record does not specifically teach a computation unit,

prefetch unit, and data accessunit all being configurable in order to conform to the needs of an

algorithm implemented on the computationalunit.

Gibsonet al. (U.S. Patent No. 6,507,898) teaches a reconfigurable cache controller but

doesnot teach each limitation of the independent claims of Applicant.

Howardet al. (U.S. Patent Application Publication No. 2005/0044327) teaches a

reconfigurable processor that may be reconfigured based on the algorithm being run (452 and

990).
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Application/Control Number: 10/869,200 Page 3
Art Unit: 2186

Any comments considered necessary by applicant must be submitted nolater than the

paymentofthe issue fee and, to avoid processing delays, should preferably accompanythe issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to Shane M. Thomas whosetelephone numberis (571) 272-4188.

The examiner can normally be reached on M-F 8:30 - 5:30.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Matt M. Kim can be reached on (571) 272-4182. The fax phone numberfor the

organization where this application or proceedingis assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may beobtained from either Private PAIR or Public PAIR. Status information for unpublished

applicationsis available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC)at 866-217-9197 (toll-free). If you would

like assistance from a USPTO CustomerService Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

fon
Shane M. Thomas —_ 

MATTHEW
SUPERVISORY PATENT EXAMINER

TECHNOLOGY CENTER 2100
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Application/Control No. Applicant(s)/Patent Under
Reexamination

10/869,200 POZNANOVIC ET AL.
Notice of References Cited

Examiner Art Unit

Shane M. Thomas 2186 oe
U.S. PATENT DOCUMENTS

Document Number Date

alCode-Number-Kind Code MM-YYYY Classification
reoheme aeons ria?

 

Document Number

Country Code-Number-Kind Code - Csssiication 
NON-PATENT DOCUMENTS

Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

 
“A copy ofthis reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20060724
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Reexamination

10/869,200 POZNANOVIC ETAL.
Examiner Art Unit

Shane M. Thomas 2186
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Application Number 10869200
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)
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Art Unit | 2186
 

 

Examiner Name | Thomas, Shane M.
Attorney Docket Number | SRC028
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Application Number 10869200 

Filing Date 2004-06-16 
INFORMATION DISCLOSURE First Named Inventor | Daniel Poznanevicetal. 
STATEMENT BY APPLICANT —— EC 
( Not for submission under 37 CFR 1.99)

Examiner Name | Thomas, Shane M. 
Attorney Docket Number | SRC028 

 

 

lf you wish to add additional Foreign Patent Documentcitation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Include nameof the author (in CAPITAL LETTERS},title of the article (when appropriate),title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

Examiner) Cite

publisher, city and/or country where published. 
 

If you wish to add additional non-patentliterature documentcitation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature Date Considered   
“EXAMINER:Initial if reference considered, whetheror not citation is in conformance with MPEP 609. Drawline through a
citation if not in conformance and not considered. Include copyof this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enteroffice that issued the document, by the two-letter code (WIPO
Standard ST.3). ? For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicant is to place a check mark here if
English languagetranslation is attached.
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Application Number 10869200

Filing Date 2004-06-16

 

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

First Named Inventor|Daniel Poznanovic etal.

Art Unit | 2186
 

 

Examiner Name Thomas, Shane M.

Attorney Docket Number | SRC028
 

 

 

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

[_] from a foreign patent office in a counterpart foreign application not more than three months prior to thefiling of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[-] anyindividual designated in 37 CFR 1.56(c) more than three months prior to thefiling of the information disclosure
statement. See 37 CFR 1.97(e)}(2).

[/] See attached certification statement.

[_] Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

Vv] None
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d)} for the
form of the signature.

Name/Print Registration Number 29664

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Timewill vary depending upon the individual case. Any comments on the amountoftime you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

The information provided by youin this form will be subject to the following routine uses:

hi The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C, 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Departmentof Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use,in the course of presenting evidence to a
cour, magistrate, or administrative tribunal, including disclosures to opposing counselin the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Memberof Congress submitting a
request involving an individual, to whom the record pertains, whenthe individual has requested assistance from the
Memberwith respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

2: A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposesof
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

fe A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA aspart of that agency's responsibility to
recommend improvements in records managementpractices and programs, underauthority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of recordsfor this
purpose, and any other relevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations aboutindividuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be
disclosed, subjectto the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled in an application
which became abandonedorin which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomes awareof a violation or potential violation of law or regulation.

 

EFS Web 1.0.1
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EFS-Web

Attorney Docket No. SRC028
Client/Matter No. 80404.0033.001

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE
 —

Serial No. 10/869,200 Art Unit: 2186

| Application of: Daniel Poznanovic, David E. Caliga,
and Jeffrey Hammes

Filed: June 16, 2004 Customer No.: 25235

Examiner: THOMAS, Shane M.

Attorney Docket No. SRC028

For: SYSTEM AND METHOD OF ENHANCING

EFFICIENCY AND UTILIZATION OF MEMORY
BANDWIDTH IN RECONFIGURABLE HARDWARE

Confirmation No.: 5929 |   
INFORMATION DISCLOSURE STATEMENT

UNDER37 C.F.R.§1.97

MAIL STOP ISSUE FEE

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Pursuant to 37 C.F.R. § 1.97(i), please place the attached Form PTO/SB/08Aofthe
listed patents and non-patent publications in the above-referencedfile. In submitting these
references, no representation is made or implied that the references are or are not material
to the examination of this application.

A Notice of Allowance was mailed in this case on July 26, 2006. The Issue Feeis
due October 26, 2006, but has not yet been paid.

This Information Disclosure Statementis filed with no request for consideration of
these references. Accordingly, no fee is believed due. However, any fee associated
herewith may be charged to Deposit Account No. 50-1123.

 
Date William J. Kubida, Reg. No. 29,664

HOGAN & HARTSON LLP

One Tabor Center

1200 17th Street, Suite 1500
Denver, Colorado 80202

(719) 448-5909 Tel
(303) 899-7333 Fax

WCS - 080404/000033 - 84974 v1
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Electronic Acknowledgement Receipt

EFSID: 1241254

SYSTEM AND METHOD OF ENHANCING EFFICIENCY AND
Title of Invention: UTILIZATION OF MEMORY BANDWIDTH IN RECONFIGURABLE

HARDWARE 
Customer Number: 25235

Filer: William J. Kubida/Julie Lange 

Filer Authorized By: William J. Kubida 

Attorney Docket Number: SRC028

Receipt Date: 06-OCT-2006

 

 Application Type: Utility

International Application Number:

Paymentinformation: 

 
Submitted with Payment no 
File Listing:

Document eas . . 
Information Disclosure Statement

(IDS) Filed
SRC028!|DSform.padf 720846 no 4
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Warnings: 

Information: 

 

 

 

2 Transmittal letter DOCG200.PDF 10564 no 1

Warnings:

Information:

TotalFiles Size (in bytes)] 731410  This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence ofreceipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shownon this AcknowledgementReceiptwill establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submissionto enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptanceof the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicablefee(s), to: Mail Mail Stop ISSUE FEE
Commissionerfor Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should beused for transmitting the ISSUE FEE and PUBLICATION FEE(if require A 1 through 5 should be completed where
appeapeete: All further correspondence including the Patent, advance orders and notification of maintenance fees willbemailed to the current coneinaere address asindicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"formaintenance fee notifications.

RRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change ofaddress Note: A certificate of mailing can only be used for domestic mailings of theas ae , eee ) Fee(s) Transmittal. This certificate cant be used for any other acvommrany lig
pee Each additional paper, such as an assignment or formal drawing, mustaveits own certificate of mailing or transmission.

   

~ ae manne Certificate of Mailing or iremauinalon EES“Web
HOGAN & HARTSON LLP hereb certifythatthisFee s)Transmittal ig beingdepositedwith the United
ONE TABOR CENTER, SUITE 1500 addressed to the Mail Stop ISSUEFEEaddress above. or beingfacsinite1200 SEVENTEENTH ST transmitted to the USPTO (71) 273-2885, on the date indicated below.
DENVER, CO 80202 Julie Lapee eae

  
[ulieTapgepon

TeDOeGo 
 

 
 

  
Ne

APPLICATION NO. FIRST NAMED INVENTOR ATTORNEY DOCKETNO.|CONFIRMATION NO.  

10/869,200 06/16/2004 Daniel Poznanovic SRC028 5929
TITLE OF INVENTION: SYSTEM AND METHOD OF ENHANCING EFFICIENCY AND UTILIZATION OF MEMORY BANDWIDTH IN
RECONFIGURABLE HARDWARE

APPLN. TYPE ISSUEFEEDUE|PUBLICATION FEE DUE | PREV. PAID ISSUE FEE|TOTAL FEE(S) DUE

NO $300 $0nonprovisional $1400 $1700 10/26/2006

THOMAS, SHANE M 2186 711-137000
    

 
 
 

2. Forprinting on the patent front page,list
(1) the names of up to 3 registered patent attorneys
or agents OR,alternatively,
(2) the nameof a single firm (having as a member a
registered attorney or agent) and the namesof up to
2 registered patent attorneys or agents, If no name is ogan & Hartson LLPfisted, no Ene will be printed. =qogen:&RartsonLEE

 L. Chi
CFR

] Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached,

( "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached, Use of a Customer
Numberis required,

nies of correspondence addressor indication of "Fee Address" (37 .o.1.363). William J. Kubida

Michael C. Martensen_

    

3. ASSIGNEE NAME AND RESIDENCE DATATO BE PRINTED ON THE PATENT(print or type}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has beenfiled for
recordationas set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

SRC Computers, Inc. Colorado Springs, Colorado

Please check the appropriate assignee category or categories (will not be printed on the patent) : Cl individual &) Corporation or other private group entity L) Government 

4a, The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously naid icone fee shown above)
(Hi issue Fee (1) A checkis enclosed.
(3 Publication Fee (No small entity discount permitted) oO Paymentby credit card. Form PTO-2038 is attached.
LI Ad Order - # of Copies K) The Directoris hereby authorized to charge requ 5), any deficiency, or credit anSASS ETE aS overpayment, to Deposit Account Nowber apgOlAK 

5, Changein Entity Status (from status indicated above)
Oa. Applicant claims SMALL ENT tatus, See 37 CFR 1.27. Clb. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27()(2).fee

Equired) will ngi-be accepted from anyoneother than the applicant; a registered attorney or agent; or the assignee or other party inNOTE:The Issue Fee and Publicatioy!l
interest as shown by the boards Eafe eq tates Patentand Trademark Office.

Authorized Signatur DateitLAAs. 2006
(aA Registration No. 2 S$ 669Typed or printed name iyLLifAA

This collection of information is required byae CFR 1.311. The information is required to obtain orretain a benefit by the public whichisto file (and by the USPTOto erres)an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, ani
submitting the completed application form to the USPTO. Time will vay de eras uponthe individual case. Any comments on the amountoftime you require to completethis form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, DO.
Box ry Alexandra,Me inspeak 50. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450,Alexandria, Virginia - 5
Under the Paperwork Reduction Act of 1995, no personsare required to respond to a collection of information unlessit displays a valid OMB control number.
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Electronic Patent Application Fee Transmittal 

Application Number:

Filing Date:

Title of Invention:

First Named Inventor/Applicant Name:

Filer:

Attorney Docket Number:

10869200

16-Jun-2004

SYSTEM AND METHOD OF ENHANCING EFFICIENCY AND
UTILIZATION OF MEMORY BANDWIDTH IN RECONFIGURABLE
HARDWARE 
William J. Kubida/Julie Lange

SRCO028 

Filed as Large Entity 

Utility Filing Fees

Description

Basic Filing:

[rvem[oem |
 

Pages:

Claims:

Miscellaneous-Filing: 

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-lssuance:
 

 
Utility Appl issue fee

Publ. Fee- early, voluntary, or normal

1501 1 1400 1400

1504 1 300 300
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Sub-Total in

Description Fee Code|Quantity} Amount USD($)

Extension-of-Time:  
Miscellaneous:
  

Total in USD($) 1700 
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Electronic AcknowledgementReceipt

EFS ID: 1260781
 

Application Number:

International Application Number:

Confirmation Number:

Title of Invention:

First Named Inventor/Applicant Name:

Customer Number:

10869200

5929

 

SYSTEM AND METHOD OF ENHANCING EFFICIENCY AND
UTILIZATION OF MEMORY BANDWIDTH IN RECONFIGURABLE
HARDWARE 
Daniel Poznanovic

25235
 

Filer: William J. Kubida/Julie Lange 

Filer Authorized By:

Attorney Docket Number:

William J. Kubida

SRC028
 

Receipt Date:

Filing Date:

Time Stamp:

Application Type:

Paymentinformation:

18-OCT-2006

16-JUN-2004

17:29:10

Utility

 
 

 

 

 

 
Submitted with Payment yes

Payment was successfully received in RAM $1700

RAMconfirmation Number 475

Deposit Account 501123 

The Director of the USPTOis hereby authorized to charge indicated fees and credit any overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17 

File Listing:
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Document Multi Pages
 

  
‘dumber DocumentDescription File Name File Size(Bytes) Part /.zip| (if appl.)

1 Issue Fee Payment Recorded DOC270.PDF 163656 no 1

Warnings:

Information:

2 Fee Worksheet (PTO-875) fee-info.pdf 8362

Warnings:

Information:

Total Files Size (in bytes) 172018

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
lf a new application is being filed and the application includes the necessary componentsfora filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this AcknowledgementReceiptwill establish thefiling date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptanceof the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.
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UNITED STATES PATENT AND TRADEMARK OFFICE ce
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

oo Box 1450exandtis,Vigna 72313- 1450AeAUB PLO,

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
 

10/869,200 06/16/2004 Daniel Poznanovic SRC028 5929

HOGAN & HARTSON LLP THOMAS, SHANE M

ONE TABORCENTER, SUITE 1500
1200 SEVENTEENTH ST :

DENVER, CO 80202 2186

DATE MAILED: 10/19/2006

Please find below and/or attached an Office communication conceming this application or proceeding.

PTO-90C (Rev. 10/03)
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 Applicant(s) 
 

 

 
 Supplemental 0/869,200

Notice of Allowability examiExaminer  POZNANOVIC ET AL.
Art Unit
 
 

 
 
 

 

 

Shane M. Thomas 2186 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDinthis application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

  
 
 

 
 

 
 
 

 
 
 

 
 

 

t This communication is responsive to /DS filed 10/6/2006, after Notice of Allowance .

2. &] The allowedclaim(s) is/are 1,4-12 and 15-23 (renumbered 1-19).

3. [J] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)O] All b)() Some* c)CJNone ofthe:

1. [] Certified copies of the priority documents have beenreceived.

2. C Certified copiesof the priority documents have been received in Application No.

3. [1] Copiesof the certified copies of the priority documents have beenreceivedin this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies notreceived:_

 

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communicationto file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application. :
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. (] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declarationis deficient.

5, (] CORRECTED DRAWINGS(as “replacement sheets”) must be submitted.
(a) CZ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948)attached

1) CJ hereto or 2)(] to Paper No./Mail Date.

(b) CZ including changes required by the attached Examiner's Amendment / Commentorin the Office action of
Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawingsin the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION aboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

 
 

Attachment(s)
1. C Notice of References Cited (PTO-892) 5. CJ Notice of Informal Patent Application

2. CJ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. CJ Interview Summary (PTO-413),
Paper No./Mail Date .

3.LJInformation Disclosure Statements (PTO/SB/08), 7. CJ Examiner's Amendment/Comment
Paper No./Mail Date 10/06/2006

4.0 Examiner's Comment Regarding Requirementfor Deposit 8. (] Examiner's Statement of Reasons for Allowance
of Biological Material

9.1 Other_

Se

PIERRE BATAILLE

PRIMARY EXAMINER wls 2/ ts 
U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20061011
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PTO/SB/O8a (08-03 )
Approved for use through 07/31/2008. OMB 0851-0031

U.S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

Notforgubmissionunderarernaes [atumtCd
( Not for submission under 37 CFR 1.99)  
 

U.S.PATENTS

. ‘ . Pages,Columns,Lines where
Examine Cite Patent Number Issue Date aie Of Paleniee oF Applicant Relevant Passages or RelevantInitial No of cited Document ;

Figures Appear

fr— _—
ooa _
4 i ]

S 6594736 2003-06-15 Parks
lf you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS|Remove}

  
 

  

  
  
 

 
 

  
 

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

 
Examiner) Cite
Initial*

Kind|Publication Nameof Patentee or Applicant
Code’) Date of cited Document  Publication Number

  
  

lf you wish to add additional U.S. Published Application citation information please click the Add button

FOREIGN PATENT DOCUMENTS

Pages,Columns,Lines
where Relevant

Passagesor Relevant
Figures Appear

Nameof Patentee or ©

Applicantof cited
Document

Examiner] Cite|Foreign Document i Publication
Initial* Date

  
EFS Web 1.0.1
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INFORMATION DISCLOSURE Daniel Poznanovicetal.
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)
Examiner Name Thomas, Shane M.

Attorney Docket Number SRC028

If you wish to add additional Foreign Patent Documentcitation information please click the Add button|Add|

NON-PATENT LITERATURE DOCUMENTS Remove}

Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine,journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

 
   
   

    

 
 

Examiner] Cite
Initials*
 

 lf you wish to add additional non-patentliterature documentcitation information please click the Add button

EXAMINER SIGNATURE

 “EXAMINER:Initialif reference—whetheror not citation is in conformance with MPEP 609. Drawline through a
citation if not in conformance and not considered. Include copy ofthis form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. @ Enteroffice that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents,the indication of the yearof the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. * Applicantis to place a check mark here if
English language translation is attached.

  
  

EFS Web1.0.1
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450WWWUsplo.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKETNO. CONFIRMATION NO.

 
 

10/869,200 12/12/2006 7149867 SRCO28 5929

25235 7590 11/22/2006

HOGAN & HARTSON LLP

ONE TABOR CENTER, SUITE 1500
1200 SEVENTEENTH ST

DENVER, CO80202

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment onthe front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEBsite (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

APPLICANT(s)(Please see PAIR WEBsite http://pair.uspto.gov for additional applicants):

Daniel Poznanovic, Colorado Springs, CO;
David E. Caliga, Colorado Springs, CO;
Jeffrey Hammes, Colorado Springs, CO;

IR103 (Rev. 11/05)
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PTOVSB/44 (04-05)
Approved for use through 04/30/2007. OMB 0651-0033Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless tt displays a valid OMB control number
{Also Form PTO-1050}

UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

Page __1__of__1

PATENT NO: 7,149,867

APPLICATION NO.: 10/869,200

ISSUE DATE: Dec. 12, 2006

INVENTOR(S): Daniel Poznanovic, David E. Caliga, and Jeffrey Hammes

It is certified that an error appears or errors appearin the above-identified patent and that said

Letters Patent is hereby corrected as shown below:

Column 12, line 43, insert “first” after “coupled to the”

Column 12, line 57, insert “second”after “between the”

Column 13, line 6, “a” should be --the--

Column 14, line 4, the second occurrence of “the” should be --a--   
 

Mailing Address of Sender:
William J. Kubida

Hogan & Hartson (ip
One Tabor Center

1200 17"Street, Suite 1500
Denver, CO 80202

Send to: Attention Certificate of Corrections Branch, Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450

NANCE = G60404/000035 = 88994 y)
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Electronic AcknowledgementReceipt

EFS ID: 4601087 

Application Number: 10869200 
International Application Number:

Confirmation Number: 5929

SYSTEM AND METHOD OF ENHANCING EFFICIENCY AND
Title of Invention: UTILIZATION OF MEMORY BANDWIDTH IN RECONFIGURABLE

HARDWARE 
Customer Number: 25235 

Filer: William J. Kubida/Julie Lange 

Filer Authorized By: William J. Kubida

Attorney Docket Number: SRC028 

Receipt Date: 16-MAR-2007

Application Type: Utility

 
Paymentinformation: 

Submitted with Payment   

 
File Listing:

Document ie ; Multi PagesNumber DocumentDescription|FileName File Size(Bytes) (if appl.)
1 DOCO001.PDF 24153 yes 3
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Multipart Description/PDFfiles in .zip description 

 

 

 
 

 
DocumentDescription Start End

Miscellaneous Incoming Letter 1 2

Requestfor Certificate of Correction 3 3

Warnings:

Information:

Total Files Size (in bytes); 24153.  This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course andthe date
shown on this AcknowledgementReceiptwill establish thefiling date of the application.

National f an International Application under S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
componentsfor an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Numberandofthe International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown onthis Acknowledgement
Receiptwill establish the internationalfiling date of the application.
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Attorney Docket No.: SRC028
Client/Matter No: 80404.0033.001

EFS-Web

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Nameof Patentee:

Daniel Poznanovic, David E. Caliga, and Jeffrey Hammes

Patent No.: 7,149,867

Issued: Dec. 12, 2006

Title: SYSTEM AND METHOD OF ENHANCING EFFICIENCY AND

UTILIZATION OF MEMORY BANDWIDTHIN

RECONFIGURABLE HARDWARE 

ATTENTION: Certificate of Corrections Branch

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CERTIFICATE OF CORRECTION OF PATENT FOR

PTO Mistake (37 C.F.R. 1.322(a))

DEARSIR:

An error appears in this patent. The error is a formatting mistake by the PTO.

The error occurred in good faith. Correction thereof does not involve such changesin

the patent as would constitute new matter or would require reexamination.

Attached hereto in duplicate is form PTO-1050, with at least one copy being

suitable for printing.

A\ACS - 960404/000039 68994 vi
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Please send the certificate to:

William J. Kubida

Hogan & Hartson LLP
One Tabor Center

1200 17th Street, Suite 1500

Denver, CO 80202

Although nofee is believed due, any fee deficiency associated with this

transmittal may be charged to Deposit Account 50-1123.

Respectfully submitted,

  
Date: ) BY

William J. Kubida, Reg. No. 29,664
Hogan & Hartson LLP
One Tabor Center

1200 17" Street, Suite 1500
Denver, Colorado 80202
(719) 448-5909 Tel
(303) 899-7333 Fax
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UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,149,867 B2 Page 1 of 1
APPLICATION NO.: 10/869200

DATED : December 12, 2006

INVENTOR(S) : Daniel Poznanovic, David E. Caliga and Jeffrey Hammes

It is certified that error appears in the above-identified patent and that said Letters Patentis
hereby corrected as shown below:

Column 12, line 43, insert --first-- after “coupled to the”

Column 12, line 57, insert --second-- after “between the”

Column 13, line 6, “a” should be --the--

Column 14,line 4, the second occurrence of “the” should be --a--.

Signed and Sealed this

Twenty-fourth Day ofApril, 2007

eee
JON W. DUDAS

Director ofthe United States Patent and Trademark Office
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PATENT

EFS-Web

Attorney Docket No. SRC028
Client/Matter No. 80404.0033.001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
 

Serial No. 10/869,200

Application of: Daniel Poznanovic, David E. Caliga,
and Jeffrey Hammes

Filed: June 16, 2004

Attorney Docket No. SRC028

For: SYSTEM AND METHOD OF ENHANCING

EFFICIENCY AND UTILIZATION OF MEMORY

BANDWIDTH IN RECONFIGURABLE HARDWARE

  
Art Unit: 2186

Confirmation No.: 5929

Examiner: THOMAS, Shane M.

CustomerNo.: 25235

 

INFORMATION DISCLOSURE STATEMENT

UNDER37 C.F.R. § 1.97

MAIL STOP AMENDMENT

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Pursuant to 37 C.F.R. § 1.97(i), please place the attached Form 1449 and the

enclosed copyofthe listed non-patent reference in the above-referencedfile. In submitting

these references, no representation is made or implied that the references are or are not

material.

This Information Disclosure Statementis filed with no request for consideration of

this reference. Accordingly, no fee is believed due. However, any fee associated herewith

may be charged to Deposit Account No. 50-1223.

ate  
One Tabor Center

1200 17th Street, Suite 1500
Denver, Colorado 80202
(719) 448-5909 Tel
(303) 899-7333 Fax

WS - 080404/000033 - 165215 v1
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‘ PTO/SB/08a (08-08)
Doc code IDS ' 5 ‘ r Approved for use through 08/31/2008. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

Application Number 10869200 

Filing Date

INFORMATION DISCLOSURE Daniel Poznanovicetal.
 

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)
Art Unit

Examiner Name Thomas, Shane M. 
 
 

U.S.PATENTS 

 
 
 

 

 

   
Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

 

    Name of Patentee or Applicant
of cited Document

  
  

Examiner) Cite
Initial*

  Patent Number Issue Date

 

 
 

  

 

   
Abstract, fig. 1; col. 2, line 31 - 59;

1999-08-24 col. 3, line 6 - 18; col. 4, line 10 - 24. 5941981 Tran Thang M.

  
 
 

If you wish to add additional U.S. Patent citation information pleaseclick the Add button.

U.S.PATENT APPLICATION PUBLICATIONS
  
 
 

 
 

 
 

  
 
 

Pages,Columns, Lines where
Relevant Passagesor Relevant
Figures Appear

 
 
 

 Nameof Patentee or ApplicantExaminer] Cite Publication Number Kind|Publication
of cited DocumentInitial* Code’) Date

   
If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS
 
  

 

 

  

 

 
 

Pages,Columns,Lines
where Relevant

Passages or Relevant
Figures Appear

   
 

Nameof Patentee or

Applicantof cited
Document

Examiner
Initial*

Cite|Foreign Document|Country Kind|Publication 5
Number? Code? j Code‘) Date ’ 

   
 

   

lf you wish to add additional Foreign Patent Documentcitation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

| E ? : Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the itemxaminer} Cite k ; : : 5 ; :
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Sir:
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A Certification of Small Entity Status, signed by Applicant, is attached.
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2 North Cascade Avénue, Suite 1300

Colorado Springs, Colorado 80903
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SMALL ENTITY STATUS

The Patent Office allows "Small Entities" to pay lower Patent Office fees. However,
improperly claiming small entity status can invalidate your patent. Section A below will help
you determine if you or your business qualify as a small entity. Section B includesa certification
for small entity status. If after reviewing the following materials you determine that you qualify
for small entity status, please complete the certification and return it to us. If we do not receive
the signed certification from you, we will not claim small entity status for the application
identified below, and you will not qualify for the lower Patent Office fees. If you do complete
the certification, we may ask you to confirm your small entity status at various points during the
prosecution of the application andthe life of the issued patent.

A. Definition of Small Entity
LL Wott

A small entity means any "person," "small business concern," "nonprofit organization," or
a combination of these, that holds the rights in the invention and (a) has not assigned or licensed
the rights to another who is not a small entity, and (b) is not obligated to assign or license the
rights to another whois not a small entity.

 

(1) Person. An inventoror other individuals who hold therights in an invention.

(2) Nonprofit organization. A nonprofit organization ts either:

(i) A university or institution of higher education in any country;

(ii)|An organization described in section 501(c)(3), and exempt from taxation
under section 501 (a) of the Internal Revenue Code;

(iii) Any nonprofit scientific or educational organization qualified under a
state's nonprofit organization statute; or

(iv) Any nonprofit organization located in a foreign country, that would
otherwise qualify as a "nonprofit organization" if it were located in the
U.S.A.

(3) Small business concern. Any business concern whose number of employees,
(part-time and full-time), includingaffiliates, does not exceed 500 persons.

B. Certification

Applicant or Patentee: SRC Computers, LLC

Assignee: _SRC Computers, LLC

Application No(s). _SEE EXHIBIT A
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SRC Computers, LLC

STATEMENT CONCERNING SMALL ENTITY STATUS

Thereby certify that the owner of the application/patentidentified above qualifies for small entity
status because the ownerhasnotassignedorlicensed the rights in the invention to another whois
not a small entity, and is not obligated to assign or license the rights in the invention to another
who is not a small entity, and because:

The owner is a small business concern:

Business Name_SRC Computers, LLC
 

Signor's Name_Jon Huppenthal Signature

Title _President and CEO Date A

Business Address _4240 N. Nevada Avenue, Colorado Springs,CO 80907
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This AcknowledgementReceipt evidencesreceipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfor a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course andthe date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

National Stageof an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO asaReceiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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PTO/AIA/814 (02-15)
Approved for use through 01/31/2018. OMB 0651-0035

US. Patent and Masctiaes Office; U.S. DEPARTMENT OF COMMERCEi Linformatio

PATENT - POWER OF ATTORNEY
Issue Date 12-12-2006

OR
First Named Inventor Daniel Poznanovic

REVOCATION OF POWER OF ATTORNEY SYSTEM AND METHOD OF ENHANCING
WITH A NEW POWEROF ATTORNEY EFFICIENCY AND UTILIZATION OF

AND MEMORY BANDWIDTHINRECONFIGURABLE HARDWARE

CHANGE OF CORRESPONDENCE ADDRESS [aroneyooaeenea|
| hereby revokeall previous powersof attorney given in the above-identified patent.

 

rj A Powerof Attorney is submitted herewith.
OF | hereby appoint Practitioner(s) associated with the Customer Numberidentified in the box at right as my/our

attorney(s) or agent(s) with respect to the patent identified above, and to transact all business in the United 23452
States Patent and Trademark Office connected therewith:

OR

| hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect to the patent identified above, and to transact
all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number
 

 

Please recognize or change the correspondence address for the above-identified patentto:

The address associated with the above-identified Customer Number.
OR

["] the address associated with the Customer Number identified in the boxat right:OR
Firm or
Individual Name

Country
Telephone
lam the:

Applicant.
OR

4 Patent owner.Statement under 37 CFR 3.73(c) (Form PTG/AIA/96) submitted herewith orfiled on
SIGNATUREof Applicant or Patent Owner

Signature ‘Todd Rooke! [Date|March3,2016
Tadd Rooke Telephone|Cid

Title and Company|CEO, SRC Labs, LLC

 

NOTE: Signaturesofall the applicants or patent owners of the entire interest or their representative(s) are required. If more than one signature
is required, submit multiple forms, check the box below, and identify the total numberof forms submitted in the blank below.

Atotalof | forms are submitted.

 
This collection of informationis required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
{and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
estimated to take 3 minutes to complete,including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending
uponthe individual case. Any comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to
the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which mayresult in termination
of proceedings or abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency's responsibility to recommend improvements in records managementpractices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSAregulations governing inspection of records for this purpose, and anyotherrelevant(/.e., GSA or
Commerce)directive. Such disclosure shall not be used to make determinations aboutindividuals.
A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subjectto the limitations of 37 CFR 1.14, as a routine
use, to the public if the record wasfiled in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application opento public inspection or an issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER37 CER3.73(c)

Applicant/Patent Owner: SRC Labs, LLC
Application No./Patent No.: 7,149,867 Filed/Issue Date: 1271 2-2006
Titled: SYSTEM AND METHOD OF ENHANCINGEFFICIENCY AND UTILIZATION OF MEMORY BANDWIDTH IN RECONFIGURABLE HARDWARE

SRC Labs, LLC _a Limited Liability Company

  

 

 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patentidentified above,it is (choose one of options 1, 2, 3 or 4 below):

1. The assignee of the entire right, title, and interest.

2. [] An assigneeof less than the entire right, title, and interest (check applicable box):
| The extent (by percentage)of its ownershipinterestis %. Additional Statement(s) by the owners

holding the balance of the interest must be submitted to account for 100% of the ownershipinterest.

CO There are unspecified percentages of ownership. The otherparties, including inventors, who together owntheentire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balanceof the interest must be submitted to accountfor the entire
right,title, and interest.

a. CJ The assignee of an undividedinterest in the entirety (a complete assignmentfrom oneofthe joint inventors was made).
The other parties, including inventors, who together own the entireright,title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire
right, title, and interest.

4, C] The recipient, via a court proceedingorthelike (e.g., bankruptcy, probate), of an undividedinterestin the entirety (a
complete transfer of ownership interest was made). Thecertified document(s) showing the transferis attached.

The interestidentified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. [v] An assignmentfrom the inventor(s) of the patent application/patentidentified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 997820 , Frame 0147 . or for which a copy
thereof is attached.

B. Fi A chainoftitle from the inventor(s), of the patent application/patentidentified above, to the current assignee asfollows:
1. From: To:

The document wasrecordedin the United States Patent and Trademark Office at

Reel , Frame , of for which a copy thereofis attached.

2. From: To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copythereofis attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
Process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S, Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 
Ifyou need assistance in completing theform, call 1-SO0-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

STATEMENT UNDER37 CER 3.73(c)

To:

The document was recordedin the United States Patent and TrademarkOfficeat

Reel , Frame . or for which a copythereof is attached.

To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copythereofis attached.

To:

The document was recordedin the United States Patent and Trademark Officeat

Reel , Frame , or for which a copythereofis attached.

To:

The document was recordedin the United States Patent and Trademark Office at

Reel , Frame . or for which a copy thereofis attached.

LC] Additional documents in the chain oftitle are listed on a supplemental sheet(s).

[] As required by 37 CFR 3.73(c)(1)(i), the documentary evidenceof the chainoftitle from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy(i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3. to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.

/Todd R. Fronek/ March 3, 2016
Signature Date

Todd R. Fronek 48516
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonmentof the application or expiration of the patent.

The information provided by youin this form will be subject to the following routine uses:

1; The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Departmentof Justice to determine whetherdisclosure of these recordsis
required by the Freedom of Information Act.
A record from this system of records maybe disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counselin the
course of settlement negotiations.
A record in this system of records maybe disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, whenthe individual has
requested assistance from the Memberwith respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Applicationfiled under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use,to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records maybe disclosed, as a routine use, to another federal agency for
purposesof National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services,or his/her designee, during an inspection of records conducted by GSAaspart of that agency's
responsibility to recommend improvements in records managementpractices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordancewith the GSA
regulations governing inspection of recordsfor this purpose, and any otherrelevant(/.e., GSA or
Commerce)directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subjectto the limitations of 37 CFR 1.14, as a routine use,to the
public if the record wasfiled in an application which became abandonedorin which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.
A record from this system of records maybe disclosed, as a routine use, to a Federal, State, or local law
enforcementagency,if the USPTO becomesawareofaviolation or potentialviolation of law or regulation.
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Electronic AcknowledgementReceipt

EFS ID: 25097226 

Application Number: 10869200

SYSTEM AND METHOD OF ENHANCING EFFICIENCY AND UTILIZATION OF
Title of Invention: MEMORY BANDWIDTH IN RECONFIGURABLE HARDWARE

Filer: Todd Ryan Fronek/Kathryn Becker 

Filer Authorized By: Todd Ryan Fronek

Attorney Docket Number: SRC028 

Receipt Date: 03-MAR-2016

Filing Date: 16-JUN-2004

Application Type: Utility under 35 USC 111(a)

Paymentinformation:

Submitted with Payment

File Listing:

 
 

Document wi ae ; File Size(Bytes)/
Ninnbec DocumentDescription File Name Message Digest|Part /.zip| (if appl.)
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: 5 i 106717
Assignee showing of ownership per 37

CFR 3.73 867_373c.pdf FétecbOS1c47Bala laffb41b4t$71a74ece
Bc

Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course andthe date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.

 

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptanceof the application asa
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.

 
286



287

Unirep Stares PATENT AND TRADEMARK OFFICE UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address;COMMISSIONER FOR PATENTSPO. Box 1450

Alexandra, Viggnia 22313-1450WWW.lsptogov
 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

10/869,200 06/16/2004 Daniel Poznanovic

CONFIRMATION NO.5929

23452 POA ACCEPTANCE LETTER

8900NormanCenterDrive Od44404.
Suite 1000

Minneapolis, MN 55437
Date Mailed: 03/08/2016

NOTICE OF ACCEPTANCE OF POWEROF ATTORNEY

This is in response to the Powerof Attorneyfiled 03/03/2016.

The Powerof Attorneyin this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents ofthis notice and the

requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit,at
(571) 272-4000 or (571) 272-4200or 1-888-786-0101.

/rmturner myles/

page 1 of 1
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UnrreD Stares ParENT AND TRADEMARK OFFIGE UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: 0eetINER FOR PATENTS
Alexandr,Vieni 22313-1450

 
  APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TITLE

10/869,200 06/16/2004 Daniel Poznanovic

CONFIRMATION NO.5929

25235 POWEROF ATTORNEYNOTICE

HOGAN LOVELLS US LLP - Colorado Springs

TWO NOATH CASCADE AVENUE HUANHAHN
SUITE 1300

COLORADO SPRINGS, CO 80903
Date Mailed: 03/08/2016

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 03/03/2016.

* The Powerof Attorney to you in this application has been revoked by the applicant. Future correspondence
will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/rmturner myles/
 

page 1 of 1

288



289

Trials@uspto.gov Paper No. 22
Tel: 571-272-7822 Entered: May 10, 2019

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

AMAZON WEBSERVICES, INC., AMAZON.COM,INC., and
VADATA,INC.,

Petitioner,

Vv.

SAINT REGIS MOHAWK TRIBE,
Patent Owner.

Case IPR2019-00103

Patent 7,149,867 B2

Before KALYAN K. DESHPANDE,JUSTIN T. ARBES,
and CHRISTA P. ZADO,Administrative Patent Judges.

ZADO,Administrative Patent Judge.

DECISION

Denying Jnter Partes Review
35 U.S.C. § 314
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IPR2019-00130

Patent 7,149,867 B2

I. INTRODUCTION

A. Overview

Amazon WebServices, Inc., Amazon.com,Inc., and VADATA,Inc.

(collectively, “Petitioner”)' filed a petition requesting inter partes review of

claims 1, 3-9, and 11-19 (the “challenged claims”) of U.S. Patent No.

7,149,867 B2 (Ex. 1001, “the ’867 patent”). Paper 1 (“Pet.”). Saint Regis

MohawkTribe (“Patent Owner”)? filed a Preliminary Response. Paper 20

(“Prelim. Resp.”).

35 U.S.C. § 314 provides that an interpartes review must not be

instituted “unless .. . the information presented in the petition . . . shows that

there is a reasonable likelihood that the petitioner would prevail with respect

to at least 1 of the claims challengedin thepetition.” 35 U.S.C. § 314(a).

Uponconsidering the evidence and arguments presented, we determine the

Petition does not demonstrate a reasonable likelihood that Petitioner would

prevail with respect to at least one of the challenged claims.

Accordingly, we do notinstitute an inter partes review.

B. Related Proceeding

The parties advise that the ’867 patent has been subjectto, or relates

to, the following district court proceeding: SRC Labs and Saint Regis

MohawkTribe v. Amazon Web Services, Inc., Amazon.com, Inc., and

VADATA, Inc., No. 2:18-cv-00317 (W.D. Wash.). Pet. 2; Paper 17, 1.

' Petitioner identifies only itself as real parties-in-interest to the Petition.
Pet. 1-2.

* Patent Owneridentifies only itself as a real party-in-interest to this
proceeding. Paper 17, 1.
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IPR2019-00130

Patent 7,149,867 B2

C. The '867 Patent

The ’867 patent,titled “System and Method of Enhancing Efficiency

and Utilization ofMemory Bandwidth in Reconfigurable Hardware,”

generally relates to “implementing explicit memory hierarchies in

reconfigurable processors that makeefficient use of off-board, on-board,

on-chip storage and available algorithm locality.” Ex. 1001, 1:18-21.

The ’867 patent explains that microprocessors “enjoyed annual

performance gains averaging about 50% per year,” wherein most ofthe

gains wereattributable to higher clock processor speeds, more memory

bandwidth, and increasing utilization of instruction level parallelism (“ILP”)

at execution time. Jd. at 1:26-30. However, as microprocessor speeds

increased, challenges arose to designing memoryhierarchies that could keep

up. Jd. at 1:31-33. The ’867 patent identifies two measures of the gap

between microprocessor and memory hierarchy speeds—bandwidth

efficiency and bandwidth utilization. Jd. at 1:35-37. Because potential

performance gains from using a faster microprocessor were reduced or

negated by corresponding dropsin bandwidth efficiency and bandwidth

utilization, significant effort had been spent, according to the ’867 patent, on

development of memory hierarchies that could maintain high bandwidth

efficiency and utilization. Jd. at 1:45—50.

The ’867 explains that one approach to bridging the gap was the

utilization of cache memories. /d. at 1:51-53. In designing cache

memories, a numberofconsiderations had to be taken into account. Jd. at

59-60. For example, for programsthat exhibit a high degree ofspatial

locality (i.e., it is likely that other data within the same cacheline will be

needed), wide cachelines are efficient. /d. at 1:64—2:4. However, for

programsthat have low levels of spatial locality, narrow cachelines are

3

291



292

IPR2019-00130

Patent 7,149,867 B2

moreefficient. /d. at 2:4-7. The ’867 patent provides additional examples

of considerations in cache design. /d. at 2:14-3:40. The ’867 patent states

that the various considerations and tradeoffs made cache design challenging

for a multipurpose computer that executes a wide variety of programs. Jd. at

3:30-32. Cache designerstried to derive the program behaviorof the

“average” program, and optimize the cachefor the “average” program. Jd.

at 3:32-36. As a result, the cache was sub-optimal for most programs,

because most programsthat actually run on the microprocessorare not

“average.” Id. at 3:36-39,

Because ofthe above-discussed issues, there was a growing need,

according to the ’867 patent, to develop improved memoryhierarchies that

limited overhead of a memory hierarchy without also reducing bandwidth

efficiency andutilization. Jd. at 3:57-60. To address the need, the °867

patent describes a system including a memoryhierarchy and a

reconfigurable processorthat includes a data prefetch unit. Jd. at 4:4-10,

5:60-62, 6:9-13, 7:34-48. “Unlike conventional static hardware platforms,”

the memory hierarchy is reconfigurable so that computational demands and

memory bandwidth can be matched. Jd. at 7:17-22. The ’867 patent

explains:

An important feature of the present invention is that many
types of data prefetch units can be defined so that the
prefetch hardware can be configured to conform to the
needs of the algorithms currently implemented by the
computational logic. The specific characteristics of the
prefetch can be matched with the needs of the
computational logic and the format and location of data in
the memoryhierarchy.

Id. at 7:49-55. The ’867 patent provides an example of configuring the data

prefetch unit depending on the needs of the computational logic. For
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IPR2019-00130

Patent 7,149,867 B2

example, Figures 9A and 9B show an external memory organized into a 128

byte (16 word) block structure that is optimized for stride 1 access of

a cache. /d. at 7:56-59. However, the data prefetch unit can be configured

to extract only 8 bytes of data in the memory block, discarding the

remaining 120 bytes if only the 8 bytes are needed. Jd. at 8:3—11. In another

example relating to a computational intensive matrix multiplication problem,

the °867 patent explains that

On a conventional microprocessor with static execution
resources, these loops [representing matrix multiplication]
would be arranged to give stride-one data access where
possible and also blockortile these uses to facilitate data
cache hits on the B and A matrices, which are read many
times. With the configurable memory hierarchy of the
present invention, matrix B may bestored in on-board
BRAM memory 307 and rows of matrix A in registers.

Id. at 10:33-40.

D. Asserted Grounds of Unpatentability

Petitioner challenges claims 1, 3-9, and 11-19 of the ’867 patent on

the following grounds. Pet. 3.

Lange? § 103(a) 1 1-19
Zhong‘ § 103(a 1 9

3 Holger Lange & Andreas Koch, “Memory Access Schemes for
Configurable Processors,” Field-Programmable Logic and Applications:
The Roadmap to Reconfigurable Computing, 10th International Conference,
FPL 2000, Villach, Austria, 615-25 (Aug. 27-30, 2000) (Ex. 1003)
(“Lange”).

* Peixin Zhong & Margaret Martonosi, “Using Reconfigurable Hardware to
Customize Memory Hierarchies,” High-Speed Computing, Digital Signal
Processing, and Filtering Using Reconfigurable Logic, SPIE—The
International Society for Optical Engineering, Boston, MA, 237-248 (Nov.

  
 
 go9, 1

4,6,73  
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Petitioner relies on the declaration of Brad L. Hutchings, Ph.D., to

support the Petition. Ex. 1002 (“Hutchings Declaration”).

E. Challenged Claims

Of the challenged claims, claims 1, 9, and 13 are independent.

Claim 1, reproduced below,is illustrative.

1. A reconfigurable processor that instantiates an
algorithm as hardware, comprising:

a first memory having a first characteristic memory
bandwidth and/or memoryutilization; and

a data prefetch unit coupled to the memory, wherein the
data prefetch unit retrieves only computational data
required by the algorithm from a second memory of
second characteristic memory bandwidth and/or memory
utilization and places the retrieved computational data in
the first memory wherein the data prefetch unit operates
independentofand in parallel with logic blocks using the
computational data, and wherein at least the first memory
and data prefetch unit are configured to conform to needs
of the algorithm, and the data prefetch unit is configured
to match format and location of data in the second

memory.

II. DISCUSSION

A. Level ofOrdinary Skill

Petitioner asserts that a person of ordinary skill in the art in the field

of the ’867 patent in the relevant time frame would have had a bachelor’s

degree in electrical engineering, computer engineering,or a relatedfield,

with two to three years of experience working with reconfigurable systems.

Pet. 3 (citing Ex. 1002 § 24). Petitioner asserts that “[w]ith more education,

20-21, 1996) (Ex. 1004) (“Zhong”).
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such as additional graduate degrees or study, less experience is needed to

attain the ordinary level ofskill.” Jd.

The Preliminary Response provides no assessmentofthe level of

ordinary skill in theart.

For purposes ofthis decision and based onthe record before us, we

adopt Petitioner’s assessmentof the level of ordinary skill in theart.

B. Claim Construction

In an inter partes review involving a petition filed before .

November13, 2018, claim terms in an unexpired patent are given their

broadest reasonable construction in light of the specification of the patent.

37 C.F.R. § 42.100(b) (2016). Consistent with this standard, we assign

claim terms their ordinary and customary meaning, as would be understood

by one of ordinary skill in the art at the time of the invention, in the context

of the entire patent disclosure. See In re Translogic Tech., Inc., 504 F.3d

1249, 1257 (Fed. Cir. 2007). Only those termsthat are in controversy need

‘be construed, and only to the extent necessary to resolve the controversy.

See Nidec Motor Corp. v. Zhongshan Broad Ocean Motor Co., 868 F.3d

1013, 1017 (Fed. Cir. 2017) (citing Vivid Techs., Inc. v. Am. Sci. & Eng’g,

Inc., 200 F.3d 795, 803 (Fed. Cir. 1999)). We determine that the term “data

prefetch unit” requires construction.

Each of the challenged independent claimsrecites a “data prefetch

unit.” Claim | recites

a data prefetch unit coupled to the memory, wherein the
data prefetch unit retrieves only computational data
required by the algorithm from a second memory of
second characteristic memory bandwidth and/or memory
utilization and places the retrieved computational data in
the first memory wherein the data prefetch unit operates
independentof andin parallel with logic blocks using the

7
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computational data, and wherein at least the first memory
and data prefetch unit are configured to conform to needs
of the algorithm, and the data prefetch unit is configured
to match format andlocation ofdata in the second memory

Ex. 1001, 12:43-54.

Claim 9 recites one or more reconfigurable processors,

wherein at least one of the reconfigurable processors
includes a data prefetch unit to read and write only data
required for computations by the algorithm between the
data prefetch unit and the common memory wherein the
data prefetch unit operates independentofand in parallel
with logic blocks using the computational data, and
wherein the data prefetch unit is configured to conform to
needs of the algorithm and match format and location of
data in the common memory.

Id. at 13:17-26.

Claim 13 recites “transferring data between a memory and a data

prefetch unit in a reconfigurable processor,” id. at 14:2—3, and furtherrecites

that the data prefetch unitis

configured to conform to needs of an algorithm
implemented on the computational unit and transfer only
data necessary for computations by the computational
unit, and wherein the prefetch unit operates independent
of andin parallel with the computationalunit.

Id. at 14:6-11.

Petitioner proposes to construe the term “data prefetch unit”as

“a functional unit that retrieves computational data needed to complete the

algorithm instantiated on the reconfigurable processor during processing.”

Pet. 6-8. Petitioner states that this construction was proposed by Patent

Ownerin the related district court proceeding, and asserts that for purposes

of the Petition, Patent Owner’s construction should be used. Jd. Petitioner

does not explain whythis construction is correct, or provide any arguments
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or evidence to support this claim construction. See generally id.; Prelim.

Resp. 17.

Patent Ownerrespondsthat Petitioner’s proposed constructionis

incorrect. Prelim. Resp. 16-17. Patent Owner arguesthat the ’867 patent
expressly defines the term “data prefetch unit,” and therefore the term

should be construed in accordance with the express definition provided in

the patent. Jd. Patent Ownerasserts that the ’867 patent provides a heading

labeled “Definitions” in the Detailed Description, and underthis heading,

defines “data prefetch unit.” Jd. at 16. Patent Ownerargues, therefore, that

“the patentee has clearly set forth a definition of the disputed term with

reasonableclarity, deliberateness, and precision.” Jd. at 17.

Whenthe specification of a patent provides a special definition for a

claim term, evenifit differs from the term’s ordinary meaning, then the

inventor’s lexicography governs. Jn re Morris, 127 F.3d 1048, 1054 (Fed.

Cir. 1997) (applying “the broadest reasonable meaning of the wordsin their

ordinary usage as they would be understood by one ofordinary skill in the

art, taking into account whatever enlightenment by way ofdefinitions or

otherwise that may be afforded by the written description contained in the

applicant’s specification”); see also Thorner v. Sony Computer Entm’t Am.

LLC, 669 F.3d 1362, 1365 (Fed. Cir. 2012) (“To act as its own

lexicographer, a patentee must ‘clearly set forth a definition of the disputed
233

claim term,’” and “‘clearly express an intent’ to redefine the term.”).

Weare persuadedthat the ’867 patent clearly sets forth a definition

for the term “data prefetch unit.” The ’867 patent provides an express

definition for “data prefetch unit” under the heading “Definitions,” thereby

indicating the patentee intended to accord a special definition to the term.

Ex. 1001, 5:18, 5:40-43. The definition provides “Data prefetch Unit—is a

9
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functional unit that moves data between members of a memoryhierarchy.
The movement maybeas simple as a copy, or as complex as an indirect

indexedstrided copyinto a unit stride memory,” wherein a memory

hierarchy“is a collection of memories.” Jd. at 5:39-43.

Petitioner’s argumentthat its construction is the same as that proposed

by Patent Ownerin district court is not persuasive. Pet. 6-8. Petitioner does

not cite any intrinsic or extrinsic evidence to support its proposed

construction, much less explain why its construction is correct. See

generally id. Petitioner has not explained, nor do we discern, a reason to

deviate from the express definition for “data prefetch unit” provided in the

°867 patent.

Therefore, on the record before us, we construe “data prefetch unit”in

accordance with the definition set forth in the ’867 patent, namely as “a

functional unit that moves data between members of a memoryhierarchy.

The movement maybe as simple as a copy, or as complex as an indirect

indexed strided copyinto a unite stride memory,” wherein a “memory

hierarchy”is “a collection of memories.” Ex. 1001, 5:39-43.

C. Lange (Ex. 1003)

Lange,titled “Memory Access Schemes for Configurable Processors,”

generally describes a scalable, device-independent memoryinterface that

supports both irregular access (via configurable caches) and regular access

(via pre-fetching stream buffers). Ex. 1003, 615. Langestates that “[b]y

hiding specifics behind a consistent abstract interface, it is suitable as a

target environmentfor automatic hardware compilation.” Jd. Lange

explains that reconfigurable compute elements can achieve considerable

performance gains over standard central processing units (“CPUs”). Jd.

According to Lange, these reconfigurable elements often are combined with

10
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a conventional processor, which provides control and I/O servicesthat are

more efficiently implemented with fixed logic. Jd. In combined systems,

design tools address hardware and software issues separately. Id.

According to Lange, whereas the level of support for software is suitable,

the same level of support is not provided for hardware. /d. Langestates that

it therefore presents a “hardware target” for hardware compilersthat is

analogous to a software target for conventional computers. Jd. The

hardware target is a Memory Architecture for Reconfigurable Computers

(“MARC”). Jd. Figure 4 of Lange, reproduced below, shows an overview

of the MARCarchitecture.

Back-Ends Front-Ends

ModDRAM

ModSRAM

ModSRAM

ModBus  
 

RC Array

Figure 4. MARCarchitecture

Id. at 618. Figure 4 shows a MARCcore with a caching port interfaced with

front-end ports (CachePorts and StreamPorts) that interface with User Logic,

and a streaming port interfaced with back-end ports interfaced with dynamic

random access memory (DRAM)andnstatic random access memories

(SRAMs). /d. The MARCcorealso interfaces, through a Back-Endport,

Il
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with a businterface unit (““BIU”) to an I/O bus. Jd. The MARCcore

includes a First-In First-Out (“FIFO”) buffer and Random Access Memory

(“RAM”).

D. Zhong (Ex. 1004)

Zhong,titled “User Reconfigurable Hardware to Customize Memory

Hierarchies,” generally describes implementing mechanismslike victim

caches and prefetch buffers in reconfigurable hardware to improve

application memory behavior. Ex. 1004, 237. Zhongstates that

microprocessor speeds have increased much morequickly than memory

speeds. Jd. As a result, there is a processor-memory performance gap such

that manysignificant applications suffer from substantial memory

bottlenecks, according to Zhong. /d. Zhong explains that typically cache

memories are used to bridge the performance gap, but that cache memory

still fails to provide high performance for certain applications. Jd. To

. address issues with cache performance, Zhongstates that prefetching

techniques and useofvictim caches (e.g., memory for storing data recently

evicted from cache) may hide somelatencies, but that these techniquesresult
in waste of transistor space on CPU chips. /d.; see also id. at 239

(describing victim caches). Zhong proposesto address these issues by using

programmablelogic, such as field-programmable gate arrays (FPGAs), that

can be reconfigured seid customized for different functions during different
sessions. /d. at 237. Part of Figure 1 of Zhong is reproduced below.

300



301

IPR2019-00130

Patent 7,149,867 B2

 
Id. at 239. The portion of Figure 1 reproduced aboveillustrates a computer

architecture that includes configurable logic C1 on the same chip as a

conventional Processor. Jd. Applying one possible chip boundary, the chip

is shownas including a Processor, Cl, and an L1 cache, whereas the L2

cache and additional configurable processor C2 are off-chip. Jd. Thefigure

also showsan alternative chip boundary, in which the chip also includes the

L2 cache and C2. Jd. In both alternatives, the L2 cache is connected to

Memory and I/O Bus. Jd.

Zhongalso discloses a prefetch buffer “to initiate main memory

accesses in advance,so that the data will be closer to the processor when

referenced.” Jd. at 240-241. The prefetch buffer comprises several

independentslots, each of which holds several cachelines of data and works

like a FIFO buffer. /d. at 241.

13
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E. Principles ofLaw

Section 103(a) forbids issuance of a patent when “the differences

between the subject matter sought to be patented andthe priorart are such

that the subject matter as a whole would have been obviousat the time the

invention was madeto a person having ordinaryskill in the art to which said

subject matter pertains.” In Graham v. John Deere Co., 383 U.S. 1 (1966),

the Court set out a framework for applying the statutory language of § 103:

under § 103, the scope and content of the prior art are to be determined;

differences betweenthe prior art and the claimsat issue are to be

ascertained; and the level of ordinary skill in the pertinent art resolved.

The Supreme Court has made clear that we apply “an expansive and

flexible approach”to the question of obviousness. KSR Int’l Co. v. Teleflex,

Inc., 550 U.S. 398, 415 (2007). Whether a patent claiming the combination

ofprior art elements would have been obvious is determined by whetherthe

improvementis more than the predictable use ofprior art elements according

to their established functions. KSR Int’! Co., 550 U.S. at 417. Reachingthis

conclusion, however, requires more than a mere showingthat the priorart

includes separate references covering each separate limitation in a claim

under examination. Unigene Labs., Inc. v. Apotex, Inc., 655 F.3d 1352,

1360 (Fed. Cir. 2011). Rather, obviousness requires the additional showing

that a person of ordinary skill at the time of the invention would have

selected and combined those prior art elements in the normal course of

research and developmentto yield the claimed invention. Jd.

F. Patentability

As wediscussed above, supra Sec. II.B, each of the challenged

independentclaimsrecites a “data prefetch unit.” Petitioner’s arguments,

however, are based on a construction that we do not adopt. Petitioner does

14
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not provide any arguments underthe construction set forth above. For the

reasons discussed below,Petitioner has not demonstrated a reasonable

likelihood that Petitioner would prevail with respect to at least one of the

challenged claims.

1. Asserted Obviousness over Lange

Petitioner asserts that, for purposes ofthe Petition, “the broadest

reasonable interpretation of ‘a data prefetch unit’ is ‘a functional unit that

retrieves computational data needed to complete the algorithm instantiated

on the reconfigurable processor during processing.’” Pet. 17. However, as

wediscussed above, weinterpret “data prefetch unit,” in accordance with the

definition set forth expressly in the 867 patent, as “a functional unit that

moves data between members of a memory hierarchy. The movement may

be as simple as a copy, or as complex as an indirect indexed strided copy

into a unit stride memory.” Supra Sec. II.B; see also Ex. 1001, 5:40-43. In

addition, in accordance with the °867 patent’s express disclosure, we

interpret a “memory hierarchy” as “a collection of memories.” Supra Sec,

II.B; Ex. 1001, 5:39.

Patent Ownerarguesthat the Petition is based on an erroneous claim

construction. Prelim. Resp. 22. Patent Owner arguesthat “[t]he Board is

not required to ‘play archeologist with the record’ or endeavorto discover a

challenge that might have been asserted had the Petitioner identified the

correct claim construction.” /d. at 22 (citing United Microelectronics Corp.

v. Lone Star Silicon Innovations LLC, Case IPR2017-01513, slip op. at 9

(PTAB May 22, 2018) (Paper 10)). We agree.

Applying its proposed construction of“data prefetch unit,” Petitioner

argues that Lange’s MARCcorewithits front-end port interfaces

incorporates data prefetch units. Pet. 17. Petitioner argues that the MARC

15
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core, when used with the front-end ports, performs the function of

prefetching the computational data needed to complete the algorithm

instantiated in Lange’s user logic. Jd. at 17-18.

ThePetition, however, does not specify with particularity how Lange

teaches a memory hierarchy, and moving data between membersof a

memory hierarchy, as required underourinterpretation of the term “data

prefetch unit.” Our rules require that a petition specify with particularity

whereeach elementof a claim is foundin thepriorart, and include a

detailed explanation of the relevance ofthe prior art to the claim.

37 C.F.R. § 42.104(b)(4) (“[t]he petition must specify where each element of

the claim is found in the prior art patents or printed publicationsrelied

upon’’); id. § 42.22(a)(2) (“[e]ach petition . .. must include . . . a detailed

explanation of the significance of the evidence including material facts”); id.

§ 42.104(b)(5) (the petition must“identify . . . the relevance of the evidence

to the challenge raised, including identifying specific portions of the

evidence that support the challenge”). As the Federal Circuit has explained,

“Ti]n an IPR, the petitioner has the burden from the onset to show with

particularity why the patentit challenges is unpatentable.” HarmonicInc. v.

Avid Tech., Inc., 815 F.3d 1356, 1363 (Fed. Cir. 2016).

In its eoritentions regarding independentclaims 1, 9, and 13,
Petitioner does not identify a memory hierarchy in Lange, muchlessassert

that Lange teaches moving data between membersofahierarchy. With

regard to claim 1, Petitioner asserts that Langediscloses a first memory (i.e.,

either the FIFO memoryin the MARC core or BlockSelectRAM in the

FPGA)and a second memory(i.e., SRAM and/or DRAM accessed bythe

MARCcore back-endports), as recited in the claim, but Petitioner does not

specify that these memories comprise a memory hierarchy or explain why

16
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that would be the case. Pet. 15-17 (asserting a first memory); id. at 21-22

(asserting second memory); see generally id. at 15—22 (failing to specify a

memoryhierarchy). With regard to claim 9, Petitioner identifies a memory,

asserting that Lange discloses a “common memory”(i.e., DRAM in

Figure 5), as recited in the claim, but Petitioner does not specify a memory

hierarchy comprising a collection of memories. /d. at 33-34. With regard to

claim 13, Petitioner asserts that Lange discloses a “memory”(i.e., the second

memory of claim 1), as recited in claim 13, but Petitioner does not specify a

memory hierarchy comprising a collection of memories. Jd. at 37-39.

Similarly, the Petition does not address whether Lange teaches

moving data between members of a memory hierarchy. See generally id. at

13-26, 33-34, 37-39.

By failing to address whether Lange teaches a memoryhierarchy, and

movement of data between membersofthe memory hierarchy, Petitioner has

placed the burden on the Board to ascertain how thepriorart allegedly reads

on the challenged claims—atask that we do not undertake. The burdenis on

Petitioner, not the Board, to specify with particularity how Lange teaches a

memory hierarchy, and moving data between members of a memory

hierarchy.

For the reasons stated above, on this record, we are not persuadedthat

Petitioner has demonstrated a reasonable likelihood thatit will prevail in

showing unpatentability of claims 1, 3-9, and 11-19 as obvious over Lange.

2. Asserted Obviousness over Zhong

As wediscussed above, weinterpret “data prefetch unit,”in

accordance with the definition set forth expressly in the °867 patent, as “a

functional unit that moves data between members of a memory hierarchy.

The movement may beas simple as a copy, or as complex as an indirect

17
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indexed strided copy into a unit stride memory,” wherein a “memory

hierarchy”is “a collection of memories.” Supra Sec. II.B; see also

Ex. 1001, 5:39-43. The Petition, however, applies a different claim

construction. Pet. 48. As we discussed above with regard to Lange, supra

Sec. IL.F, Patent Owner argues that the Petition is based on an erroneous

claim construction. Prelim. Resp. 22. We agree with Patent Owner.

The Petition does not specify with particularity how Zhong teaches a

memory hierarchy, and moving data between members of a memory

hierarchy, as required under ourinterpretation of the term “data prefetch

unit.” As we discussed above,our rules require that a petition specify with

particularity where each element of a claim is found in thepriorart, and

include a detailed explanation of the relevance ofthe prior art to the claim.

37 C.F.R. §§ 42.104(b)(4), 42.22(a)(2), 42.104(b)(S); see also Harmonic,

815 F.3d at 1363 (explaining that “[i]n an IPR, the petitioner has the burden

from the onset to show with particularity why the patentit challenges is

unpatentable”).

Applying its proposed construction of “data prefetch unit,” Petitioner

relies on Zhong’s disclosure of a prefetch generator depicted in Figure 4 of

Zhong and Zhong’s “prefetching engine” for disclosure of a “data prefetch

unit.” Pet. 48. However, Petitioner does not identify a memory hierarchy in

Zhong, muchlessassert that Zhong teaches moving data between members

of ahierarchy. With regard to claim 1, Petitioner asserts that Zhong

discloses a first memory (i.e., prefetch buffers) and a second memory(i.e.,

main memoryor L2 cache), as recited in the claim, but Petitioner does not

specify that these memories comprise a memory hierarchy or explain why

that would be the case. Pet. 47 (asserting a first memory); id, at 52

(asserting second memory); see generally id. at 46—53 (failing to specify a

18
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memory hierarchy). With regard to claim 9, Petitioner identifies a memory,

asserting that Zhong discloses a “common memory”(i.e., main memory in

ZhongFigure 1), as recited in the claim, but Petitioner does not specify a

memoryhierarchy comprising a collection of memories. /d. at 60.

Similarly, the Petition does not address whether Zhong teaches

moving data between members of a memory hierarchy. See generally id. at

44-56, 59-61. .

Byfailing to address whether Zhong teaches a memory hierarchy, and

movementof data between members of the memoryhierarchy, Petitioner has

placed the burden on the Board to ascertain how thepriorart allegedly reads

on the challenged claims—a task that we do not undertake. The burden is on

Petitioner, not the Board, to specify with particularity how Zhongteaches a

memory hierarchy, and moving data between members of a memory

hierarchy.

For the reasons stated above, on this record, we are not persuaded that

Petitioner has demonstrated a reasonable likelihoodthatit will prevail in
showing unpatentability of claims 1, 4, 6, 7, and 9 as obvious over Zhong.

G. Additional Arguments by Patent Owner

Patent Ownerargues that we should exercise our discretion to deny

the Petition under 35 U.S.C. § 314(a). Prelim. Resp. 5-12. Patent Owner

also argues that we should denythe Petition for failure to satisfy the

requirement of 37 C.F.R. § 42.104(b)(3) that the petition set forth how the

challenged claimsare to be construed. Jd. at 18-21. Because we denythe

Petition on other grounds, we need not, and do not, address Patent Owner’s

arguments regarding § 314(a) and § 42.104(b)(3).
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III. CONCLUSION

For the foregoing reasons, we determine that Petitioner has not

demonstrated a reasonable likelihoodit will prevail in showing

unpatentability of at least one claim of the ’867 patent. Because Petitioner

has notsatisfied the threshold for institution as to at least one claim, we do

notinstitute inter partes review.

IV. ORDER

Accordingly,it is

ORDEREDthatthe Petition is denied and notrial is instituted.

20
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Patent Assignment Agreement

THIS PATENT ASSIGNMENT AGREEMENTis entered into on May 10, 2019 by and
between Saint Regis MohawkTribe, a federally recognized American Indian Tribe
(Assignor) and DirectStream LLC,a Delaware limitedliability company (Assignee).

WHEREAS,Assignoris the sole and exclusive owner of the U.S. Patents and pending
patent applications identified in Schedule A (the “Patents”); and

WHEREAS,Assignee desires to acquireall rights, title and interest in and to the Patents;

NOW, THEREFORE, theparties agree as follows:

1. Assignment. Be it known that for good and valuable consideration, the receipt and
sufficiency ofwhich is hereby acknowledged, Assignor herebyirrevocably conveys,
transfers, and assigns to Assignee, and Assignee hereby accepts, all of Assignor’s
right, title, and interest in and to the following

(a) the patents and patent applicationsset forth in Schedule A
hereto andall issuances, divisions, continuations,
continuations-in-part, reissues, extensions, reexaminations,
and renewals thereof(the “Patents”);

(b) all rights of any kind whatsoever of Assignor accruing
under anyofthe foregoing provided by applicable law of
anyjurisdiction, by international treaties and conventions,
and otherwise throughoutthe world;

(c) any andall royalties, fees, income, payments, and other
proceeds now orhereafter due or payable with respectto
any andall of the foregoing,past, present and future; and

(d—" any andall claims and causes of action with respect to any
of the foregoing, whether accruing before, on, orafter the
date hereof, includingall rights to and claims for damages,
restitution, and injunctive and other legal and equitable
relief for past, present, and future infringement,
misappropriation, violation, misuse, breach, or default,
with the right but no obligation to sue for such legal and
equitable relief and to collect, or otherwise recover, any
such damages.

2. Covenants. Assignor covenants and agrees and warrants thatit has a full and
unencumberedtitle to the invention hereby assigned, and further covenants and
agrees thatit hasthe right to grant suchrights to said Patents andthatit will, at any
time upon request withoutcost or further compensation, execute and deliver any and
all papers or instrumentsthat, in the opinion of the Assignee, may be necessary or

1
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4.

desirable to secure said Assignee the full enjoymentofthe rights and properties
herein conveyed or intended to be conveyed by this instrument.

Recordation and Further Actions, Assignor hereby authorizes the Commissioner for
Patents in the United States Patent and Trademark Office to record andregisterthis
Patent Assignment upon request by Assignee. Following the date hereof, Assignor
shall take such steps and actions, and provide such cooperation and assistance to
Assignee andits successors, assigns, and legal representatives, including the
execution and delivery of any affidavits, declarations, oaths, exhibits, assignments,
powersofattorney, or other documents, as may be necessary to effect, evidence, or
perfect the assignmentofthe Assigned Patents to Assignee, or any assignee or
successorthereto.

Counterparts, This Patent Assignment Agreement may be executed in counterparts,
each ofwhich shall be deemed an original, but all ofwhich together shall be deemed
one and the same agreement. A signed copyofthis Patent Assignment Agreement
delivered by facsimile, e-mail, or other meansofelectronic transmission shall be
deemed to have the samelegal effect as delivery of an original signed copyofthis
Patent Assignment Agreement.

Successors and Assigns. This Patent Assignmentshall be binding upon andshall
inure to the benefit ofthe parties hereto and their respective successors and assigns.

. Governing Law. This Patent Assignment and any claim, controversy, dispute, or
cause of action (whether in contract, tort, or otherwise) based upon, arising outof, or
relating to this Patent Assignment Agreementandthe transactions contemplated
hereby shall be governed by, and construed in accordance with, the laws of the
United States and the State ofNew York, without giving effect to any choice or
conflict of law provision or rule (whetherofthe State ofNew York or any other
jurisdiction).
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IN WITNESS WHEREOF,Assignor has duly executed and delivered this Patent
Assignmentas of the date first above written.

SAINT REGIS MOHAWK TRIBE

 
Date: 2hSspeccmeeenmmesseneyee

fo.Me fos
Date:

By: 
AGREED TO AND ACCEPTED:

DirectStream, LILC

woee oege ;
Signature:__2eeerere aceEine|

sainiFreemgn, Chairman ofDirectStream,LLC
Dateson.“ssmeerfF
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Schedule A

Patent
Jurisdiction Title No./Serial Issned/Filing

No Date

 

 System and method for dynamicpriority conflict
resolution in a multi-processor computer system

US. having shared memory resources Issued 6,026,459 2/15/2000

US. processors in the memory subsystem 6,076,152 6/13/2000

Multiprocessor computer architecture
incorporating a plurality of memory algorithm

U.S. processors in the memory subsystem 6,247,110 6/12/2001

Split directory-based cache coherency technique
USS. for a multi-processor computer system Issued 6,295,598 9/25/2001

Multiprocessor with each processor element
accessing operands in loaded input buffer and

U.S. forwarding results to FIFO output buffer 6,339,819 1/15/2002

System and method for accelerating website
access and processing utilizing a computer system
incorporating reconfigurable processors operating

U.S. under a single operating system image Issued 6,434,687 8/13/2002

System and method for semaphore and atomic
U.S. operation managementin a multiprocessor Issued 6,594,736 7/15/2003

USS. Bandwidth enhancementfor uncached devices Issued 6,836,823 12/28/2004

U.S._|Efficiency of reconfigurable hardware 6,941,539|9/6/2005

Multiprocessor computer architecture
incorporating a plurality of memory algorithm

S. rocessors in the memory subsystem Issued 6,961,841 11/1/2005

System and methodfor partitioning control-
_US. dataflow graph representations _ Issued 6,964,029 11/8/2005

Process for converting programsin high-level
programming languages to a unified executable for

U.S. hybrid computing platforms Issued 6,983,456 1/3/2006

System and method for providing an arbitrated
U.S. memory bus in a hybrid computing system Issued 6,996,656 2/7/2006

Computer system architecture and memory
controller for close-coupling within a hybrid
processing system utilizing an adaptive processor

U.S. interface port Issued 7,003,593 2/21/2006

System and method for explicit communication of
messages between processes running on different

U.S. nodes in a clustered multiprocessor system Issued 7,124,211 10/17/2006

US. Map compiler pipelined loop structure Issued| 7,134,120 11/7/2006

 Multiprocessor computerarchitecture
incorporating a plurality of memory algorithm
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AAAAAAAAYAANNANg

System;andmethodofenhancingefficiency.and
utilization of memory bandwidth in reconfigurable
hardware
Interface for integrating reconfigurable processors
intoa general purpose computing system
Debugging and performance profiling using

control-dataflew graph representations with

 
 
 

 
 

 
  

  

  

 

 
 
 
 

 
 

mat|nue i ron|
A.

;3
12/26/2006 

 
 

Issued 2 7,155,208|18/26/2006_
Interface for integrating reconfigurable processorsintoageneralpurposecomputingsystem tssoed|7307976.|1232007
Switch/network adapter port coupling a i t :
reconfigurable processing clement to one or more :
microprocessors for use with interleaved memory
controllers Issued|_7,197,575_ ATLANT
Multi-adaptive processing systems and techniques
for enhancing parallelism and performance of
computational functions issued j__225,32 BE28£2007||

|7,237,091.am
 

  
  
 

   

Multiprocessor computer architecture
incorporating a plurality of memory algorithm

| processorsin thememorysubsystem
System and method for converting control flow
graph representations to control-dataflow graph

| Tepresentations
Switch/network adapter port for clustered
computers employing a chain of multi-adaptive
processors in a dual in-line memory module
format

    

 
  
   
 

 
 

sinnedpmsos pm eeCnNANA

 
 

 
 

Reconfigurable processor element aeboth
“Switch/nernetwork adapter|port<for clustered
computers employing a chain ofmulti-adaptive
processors in a dual in-line memory module

Switch/network adapter port incorporating shared
memary resources selectively accessible by a direct
execution logic element and one or more dense
logic. devices ssc
Switch/network adapterportortcoupling.a
reconfigurable processing clement to one or more
microprocessors for use with interleaved memory
sontrollers

 
 

 
  
  
  
  
 
 

  na|sam
;

 
 2424,582_|_ 9/9/2008

 

  

;

Mult-adaptive processing systems and techniques
for enhancingparallelism and performance of

“oll
aaibigh1— min ~~]

  

 
  
  

  

 fg eseeetAASGAAi

Switch/network adapter port incorporating shared
memory resources selectively accessible by a direct
execution logic clement and one or more dense
logic devices in a fully buffered dual in-line

3/16/2030SANNA aieyerescereyinanSvennannennenseretrrnenenteeerienate Aaaneinverhinaviiens\WNnaeNAS

7,620,800,1171772009

t
5
i3
;

317



318

Process for converting programs in high-level
programming languages to a unified executable for
hybrid computing platforms Issued 7,703085 4/20/2010
Dynamicpriority conflict resolution in a multi-
processor computer system having shared
resources Issued 7,890,686 2/15/2011
Elimination of stream consumerloop overshoot

Issued 8,589, 11/19/2013effects _
System and method for computational unification
of heterogeneous implicit and explicit processing
elements Issued 8,713,518 4/29/2014

System and method for computational unification
of heterogeneous implicit and explicit processing
elements Issued 8,930,892 1/6/2015

System and method for retaining DRAM data

Issued 3/27/2014

  
when reprogramming reconfigurable devices with
DRAM memory controllers

System and method for retaining dram data when
reprogramming reconfigurable devices with
DRAM memory controllers incorporating a data
maintenance block colocated with a memory

Issued 9,530,483

 
module or subsystem 530, 12/27/2016

System and method for retaining DRAM data
when reprogramming reconfigurable devices with
DRAM memory controllers incorporating a data
maintenance block colocated with a memory
module or subsystem Issued 9,727,269 8/8/2017

Mobileelectronic devices utilizing reconfigurable
processing techniques to enable higher speed
applications with lowered power consumption 13/365,090 2/2/2012

System and method for thermally coupling .
memory devices to a memory controller in a
computer memory board g| 14/284,616|3/22/2014
Multi-processor computer architecture
incorporating distributed multi-ported common
memory modules Pending

 
13/903,720 5/28/2013
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Appl. of: Daniel Poznanovicetal. Atty. Docket: —39193.10021US02

Serial No.: 10/869,200 Patent No.: 7,149,867

Filing Date: June 16, 2004 Issue Date: December12, 2006

For: SYSTEM AND METHOD OF ENHANCINGEFFICIENCY AND UTILIZATION

OF MEMORY BANDWIDTH IN RECONFIGURABLE HARDWARE
 

REQUEST FOR CERTIFICATE OF CORRECTION OF OFFICE MISTAKE
(37 CFR 1.322)

Commissionerfor Patents

Office of Data Management
Attention: Certificates of Correction Branch

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Pursuant to 37 CFR 1.322, Applicant requests a Certificate of Correction in the above

referenced patent. Attached hereto is Form PTO/SB/44, with at least one copy being suitable for

printing. Upon approval, please send the certificate to the undersigned attorney of record.

REMARKS

Nofee is believed due as the identified error occurred during the process of printing the

patent; however, the Commissioneris authorized to charge any additional fees necessitated by

this correspondence to Deposit Account No. 12-0449.

Respectfully submitted,

Date: 12 March 2020 /Todd R. Fronek/

Todd R. Fronek

Registration No. 48516
Customer No. 23452

Phone No.: 952-896-3295

Email: tfronek@larkinhoffman.com

 

4824-1587-7303, v. 1
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PTO/SB/44 (09-07)
Approved for use through 01/31/2020. OMB 0651-0033U.S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.
‘Also Form PTO-1050

UNITED STATES PATENT AND TRADEMARKOFFICE

CERTIFICATE OF CORRECTION

PATENTNO. : 7,149,867 B2

APPLICATION NO.: 10/869,200

ISSUE DATE : December 12, 2006

INVENTOR(S) : Daniel Poznanovicetal.

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In the Claims

Claim 11, Column 13, Line 32, after "least" and before "of" insert ---one---.

Claim 11, Column 13, Line 33, after "to" and before "data" change "the"to ---a---. 
MAILING ADDRESS OF SENDER (Please do not use Customer Numberbelow):
Larkin Hoffman
c/o Todd R. Fronek
8300 Norman CenterDrive, Suite 1000
Minneapolis, MN 55437

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public whichis to file
(and by the USPTO to process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SENDTO:Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic AcknowledgementReceipt

EFS ID: 38844025 

Application Number: 10869200

SYSTEM AND METHOD OF ENHANCING EFFICIENCY AND UTILIZATION OF
Title of Invention: MEMORY BANDWIDTH IN RECONFIGURABLE HARDWARE

Filer: Todd Ryan Fronek/Sarah Duklet 

Filer Authorized By: Todd Ryan Fronek

Attorney Docket Number:

Receipt Date: 12-MAR-2020

Filing Date: 16-JUN-2004

Application Type: Utility under 35 USC 111(a)

Paymentinformation:

Submitted with Payment

File Listing:

  
 

Document File Size(Bytes)/
Number Message Digest|Part/.zip| (if appl.)

DocumentDescription File Name

127666 
Requestfor Certificate of Correction Request_COC.pdf FddOIch37ac991 9b2IOeO5IOTID}

260090
 

Warnings: 
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Information:

Requestfor Certificate of Correction 23 aSfacaTedesb7ac44F4 bd939M Jes 1643 
Information:

TotalFiles Size (in bytes) 192290 

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar toa
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new applicationis being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish the filing date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptanceofthe application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andofthe International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,149,867 B2 Page 1 of 1
APPLICATION NO. : 10/869200

DATED : December 12, 2006

INVENTOR(S) : Daniel Poznanovicet al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Claim 11, Column 13, Line 32, after “least” and before “of” insert --one--.

Claim 11, Column 13, Line 33, after “to” and before “data” change “the”to ---a---.

Signed and Sealed this
Seventh Day ofApril, 2020

Pohes gronmm
Andrei Iancu

Directorofthe United States Patent and Trademark Office
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