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4 12747 (multip$4 or plural$4 or several or many) US-PGPUB; OR ON 2018/09/12 
near3 (memory adj (bank or partition or 
section)) 

USPAT; 
USOCR; 

16:49 

FPRS; 
EPO; JPO; 
DERWENT; 

  I BM TDB   I BM TDB   

S55 30053 (multip$4 or plural$4 or several or many) US-PGPUB; OR ON 2018/09/12 
near3 (memory adj (bank or partition or USPAT; 16:50 
section or module)) USOCR; 

FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

S56 65 (multip$4 or plural$4 or several or many) US-PGPUB; OR ON 2018/09/12 
near3 (memory adj (bank or partition or USPAT; 16:51 
section or module)) with ((graphic$4 adj USOCR; 
processing adj unit) or GPU) FPRS; 

EPO; PO; 
DERWENT; 
I BM TDB  

S57 12 ("20020064314" 1 "20020168100" 1 US-PGPUB; OR ON 2018/09/20 
"20030026588" 1 "20090080695" I USPAT 12:54 

r  
"20090116688" 1 "20110279682" I 
"20130126703" 1 "20130131985" I 
"20150224648" 1 "5063603" 1 "6018696" 

I "8583286").PN. 

S58 47 ("20020046271" 1 "20020050518" 1 US-PGPUB; OR ON 2018/09/20 
"20030078754" "20040015334" USPAT 12:54 
"20050166042" "20060184273" 
"20070052713" "20070198222" 
"20070279429" "20080033897" 
"20080066065" "20080258880" 
"20090089030" "20100048242" 
"20110004341" "20110173015" 
"20120072215" "20120089552" 
"20120197596" "20120316786" 
"20140019392" "20140032461" 
"20140052679" "20140089232" 
"20150127149" "20150134232" 
"20160075017" "20160082597" 
"20160096270" "20160198000" 
"20170024877" "20170076194" 
"20170193298" "5136687" 1 "5172253" 

I "5388206" 1 "6336051" 1 "6647508" I 
"7765029" 1 "7861060" 1 "7873650" I 
"8392346" 1 "8510244" 1 "8648867" I 
"9031692" 1 "9177248" I 
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IS59 

  1,„„„„„„___11,2„,"_)1„,N„,:„„„„„„„„„„„„„„„„„„„„„„„„„„„,  
6 

1,„„„„„„___11,2„,"_)1„,N„,:„„„„„„„„„„„„„„„„„„„„„„„„„„„,  
6 (S57 or S58) and swap$4 

I 

US-PGPUB; 
USPAT  

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

[„„,  

OR 

[  

ON 2018/09/20 
12:54  

S60 1479 (general adj purpose adj computing) 
near2 (graphics adj processing adj unit) 

OR ON 2018/09/20 
13:47 

S61 1055 S60 and simulation US-PGPUB; OR ON 2018/09/20 
USPAT; 13:48 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

S62 48 S61 and (neuron or neural) US-PGPUB; OR ON 2018/09/20 
USPAT; 13:49 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

S63 6 S61 and ((parallel or simultaneous$4 or US-PGPUB; OR ON 2018/09/20 
concurrent$4) near3 (transfer$4)) USPAT; 13:56 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM —TDB 

56453 S61 and ((parallel or simultaneous$4 or US-PGPUB; OR ON 2018/09/20 
concurrent$4) near3 (memory)) USPAT; 13:57 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 

  I BM TDB   I BM TDB   

S65 14 S61 and ((parallel or simultaneous$4 or US-PGPUB; OR ON 2018/09/20 
concurrent$4) near3 (input)) USPAT; 13:59 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

S66 14 S61 and ((parallel or simultaneous$4 or US-PGPUB; OR ON 12018/09/20 
concurrent$4) near3 (input$4)) USPAT; 1 ,14:00 

1 USOCR; ; 
1 FPRS; 
i EPO; JPO; i 
i DERWENT; i 
i I BM TDB  

S67 19 S61 and ((parallel or simultaneous$4 or US-PGPUB; OR ON ; 2018/09/20 
concurrent$4) near3 (output$4)) USPAT; , 14:00 

USOCR; ; 
FPRS; 
EPO; JPO; 
DERWENT; 
i I BM— TDB , 

IS68 1364 S60 and (parallel or simultaneous$4 or US-PGPUB; OR ON 2018/09/20 
1 
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; 
concurrent$4) 

1 

, 
11 

USPAT; 
USOCR; 
FPRS; 
EPO.' JPO. ' 
DERWENT; 
BM TDB 

; 14:01 

S71 2 S68 and "2006".ay. US-PGPUB; OR ON 2018/09/20 
USPAT; 14:05 
USOCR; 
FPRS; 
EPO; JPO; 

; DERWENT; 
I BM TDB  

S72 1015 S68 and accelerator US-PGPUB; OR ON 2018/09/20 
USPAT; 14:11 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

S73 88 S68 and (accelerator with memory) US-PGPUB; OR ON 2018/09/20 
USPAT; 14:11 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM_TDB  

S74 13 S68 and (dependent$4 with thread$4) US-PGPUB; OR ON 2018/09/20 
USPAT; 14:16 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

S75 207 (accelerator adj memory) and (graphics US-PGPUB; OR ON 2018/09/20 
adj processing adj unit) USPAT; 16:07 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

S76 41750 (graphics adj processing adj unit) with US-PGPUB; OR ON 2018/09/20 
memory USPAT; 16:29 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM —TDB 

S77 422 (graphics adj processing adj unit) with US-PGPUB; OR ON 2018/09/20 
memory with transfer$4 USPAT; 16:30 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 

  I BM TDB   I BM TDB   

S78 37 (graphics adj processing adj unit) with US-PGPUB; OR ON 2018/09/20 
memory with transfer$4 with (parallel or 
simultaneous$4 or concurrent$4) 

USPAT; 
USOCR; 

16:30 

FPRS; 
EPO; JPO; 
DERWENT; 
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US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM_TDB  

S79 82 (graphics adj processing adj unit) with 
swap$4 

OR ON 2018/09/21 
09:26 

S80 397 (GPU) with swap$4 US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM —TDB 

OR ON 2018/09/21 
09:42 

S81 6 (GPU) with swap$4 with pointer OR ON 2018/09/21 
09:42 

S82 0 (GPGPU) with swap$4 with pointer OR ON 2018/09/21 
09:47 

S83 22 (GPGPU) and (swap$4 with pointer) US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 

I BM TDB 

OR ON 2018/09/21 
09:47 

S84 3490 (GPGPU) and (during) US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

US-PGPUB; 
USPAT; 
USOCR; 
1FPRS; 

; EPO; JPO; 
; DERWENT; 
I BM —TDB 

1US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 

  I BM TDB   

OR ON 2018/09/21 
09:49 

S85 

6 

1070 (GPGPU) and (during adj (perform$4 or 
operat$4 or process$4)) 

OR ON 12018/09/21 
109:50 
1 

135 

  I BM TDB   

(GPGPU) and ((during adj (perform$4 or 
operat$4 or process$4)) with memory) 

OR ON ; 
, 
; 

2018/09/21 
09:51 

S87 1 ("9189828").URPN. USPAT OR ON ; 2018/09/21 
09:52 

8 24 ("20020046271" 1 "20030078754" 1 US-PGPUB; OR ON 12018/09/21 
1 
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  "8648867" I "9189828").PN. 

"20040015334" 
"20070052713" 
"20070279429" 
"20080117220" 
"20090089030" 
"20110173015" 
"20140192073" 
"20160198000" 
I "6647508" I "7861060" 

  "8648867" I "9189828").PN. 

"20050166042" 
"20070198222" 
"20080033897" 
"20080258880" 
"20100048242" 
"20120316786" 
"20160082597" 
"5388206" I "6336051" 

I "7873650" I 

USPAT; 
USOCR 

USPAT 

09:52 

S89 3 ("2008/0117220"). URPN. OR ON 2018/09/21 
09:56 

S90 314 (video near3 memory) same (GPU or 
(graphics adj processing adj unit)) same 
(transfer$4 near3 data) 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; PO; 
DERWENT; 
I BM —TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 

  I BM TDB   

OR ON 2018/09/21 
10:20 

S91 

S92 

55 (video near3 memory) same (GPU or 
(graphics adj processing adj unit)) same 
(transfer$4 near3 data) same (main adj 
memory) 

OR ON 2018/09/21 
10:21 

2404 

  I BM TDB   

(GPU or (graphics adj processing adj 
unit)) with transfer$4 with (memory or 
buffer or cache) 

OR ON 2018/09/21 
11:03 

S93 264 (GPU or (graphics adj processing adj 
unit)) with transfer$4 with (memory or 
buffer or cache) with (parallel or 
simultaneous$4 or concurrent$4) 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; PO; 
DERWENT; 
I BM_TDB  

US-PGPUB; 
USPAT; 
USOCR; 
1FPRS; 
EPO., PO. , 
DERWENT; 
I BM TDB  

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM—  TDB 

OR ON 2018/09/21 
11:04 

S94 

S95 

3723 GPU and ((parallel or simultaneous$4 or 
concurrent$4 or overlap$4) near3 
(read$4 or writ$4)) 

OR ON 12018/09/25 
116:25 

1 

287 GPU with ((parallel or simultaneous$4 or 
concurrent$4 or overlap$4) near3 
(read$4 or writ$4)) 

OR ON ; ; 
; 

2018/09/25 
16:25 

S96 1 ("7219085").PN. US-PGPUB; 
1USPAT; 

 1USOCR  

OR OFF 

  ; 

12018/09/26 
113:18 

  ; 

S97 2 (("7477256") or ("8212831")).PN. US-PGPUB; 
1USPAT; 
1USOCR 

OR OFF ; 
; 

2018/09/26 
14:06 

, , , , , 
, , , 
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S98 1 ("7219085").PN. US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

OR OFF 2018/09/28 
08:33 

S99 0 S98 and simul$6 OR ON 2018/09/28 
08:33 

S100 

— 

0 

— — 

S98 and pointer 

--------------------

OR ON 2018/09/28 
08:51 

S101 1 S98 and swap$4 US-PGPUB; OR ON 2018/09/28 
USPAT; 08:51 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

S102 34 (GPU or (graphical adj processing adj US-PGPUB; OR ON 2018/10/01 
unit)) same (numerical adj simulation) USPAT; 12:19 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

S103 1 (numerical adj simulation) and (swap$4 US-PGPUB; OR ON 2018/10/02 
with intermediate) USPAT; 14:00 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM —TDB 

S104 2 ((GPU or (graphical adj processing adj US-PGPUB; OR ON 2018/10/02 
unit)) same (simulation)) and (swap$4 
with intermediate) 

USPAT; 
USOCR; 

14:01 

FPRS; 
EPO; JPO; 
DERWENT; 

  I BM TDB   I BM TDB   

S105 153 (simulation) and (swap$4 with US-PGPUB; OR ON 2018/10/02 
intermediate) USPAT; 14:03 

USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

S106 348 (simulation) and (swap$4 with pointer) US-PGPUB; OR ON 2018/10/02 
USPAT; 14:03 
USOCR; 
FPRS; 
; EPO; JPO; 

; DERWENT; 
I BM TDB  

S107 41 (US-20170102950-$ or US- ; US-PGPUB; OR ON 2018/10/03 
20070124363-$ or US-20030152288-$ or USPAT; , 15:07 
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US-20080238917-$ or US-20080001957-
$ or US-20040207618-$ or US-
20020190994-$ or US-20070052713-$ ori 
US-20060106591-$ or US-20110035737-
$ or US-20090222572-$ or US-
20090027402-$ or US-20090027383-$ orl 
US-20080181081-$ or US-20060233525-
$ or US-20060114254-$ or US-
20010052123-$ or US-20070165035-$ ori 
US-20010010034-$).did. or (US-
7119810-$ or US-7746350-$ or US-
9349201-$ or US-8194085-$ or US-
7737984-$ or US-7068278-$ or US-
75221 67-$ or US-6999603-$ or US-
7526634-$ or US-7525547-$ or US-
6367122-$ or US-6146277-$ or US-
7219085-$ or US-7477256-$ or US-
6952827-$ or US-5977977-$ or US-
5099447-$).did. or (WO-9316438-$ or 
WO-0227658-$).did. or (US 
20050125369-$ or US-20050128206-
$).did. 

S108 10 S107 and (stor$4 near3 disk) and 
(parallel$4 or simultaneous$4 or 
concurrent$4) 

FPRS; 
DERWENT 

US-PGPUB; 
USPAT; 
FPRS; 
DERWENT 

OR ON 2018/10/03 
15:08 

S109 0 (sav$4 adj "to" adj disk) 

S110 

S111 

17260 (sav$4 near2 disk) 

126 S110 with simulation 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 

OR ON 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 

2018/10/04 
15:07 

OR ON 2018/10/04 
15:07 

OR ON 2018/10/04 
15:08 

S112 2 S111 and GPU US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
IBM TDB 

OR ON 2018/10/04 
15:08 

S113 1 ("7219085") . PN. 

S114 1 S113 and logical 

US-PGPUB; 
USPAT; 
USOCR 

OR OFF 2018/10/05 
12:10 

US-PGPUB; OR 
USPAT; 
USOCR; 
FPRS; 

ON 2018/10/05 
12:10 

EPO; JPO; 
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[DERWENT. I BM TDB 

1 
; 

S115 43 (US-20170102950-$ or US- US-PGPUB; OR ON 2018/10/05 
20070124363-$ or US-20030152288-$ or USPAT; 12:11 
US-20080238917-$ or US-20080001957- FPRS; 

$ or US-20040207618-$ or US- DERWENT 
20020190994-$ or US-20070052713-$ or 
US-20060106591-$ or US-20110035737-
$ or US-20090222572-$ or US-
20090027402-$ or US-20090027383-$ or 
US-20080181081-$ or US-20060233525-
$ or US-20060114254-$ or US-
2001 0052123-$ or US-20070165035-$ or 
US-20010010034-$ or US-20060129506-
$).did. or (US-7119810-$ or US-
7746350-$ or US-9349201-$ or US-
8194085-$ or US-7737984-$ or US-
7068278-$ or US-7522167-$ or US-
6999603-$ or US-7526634-$ or US-
7525547-$ or US-6367122-$ or US-
6146277-$ or US-7219085-$ or US-
7477256-$ or US- 6952827-$ or US-
5977977-$ or US-5099447-$ or US-
5987443-$).did. or (WO-9316438-$ or 
WO-0227658-$).did. or (US-
20050125369-$ or US-20050128206-
$).did. 

S116 14 S115 and logical US-PGPUB; OR ON 12018/10/05 
I USPAT; 112:11 

; 
1USOCR; 1 
1FPRS; 
EPO; JPO; 
1DERWENT; i 
11 BM TDB  

S117 18 S115 and shared 1US-PGPUB; OR ON 12018/10/05 ; 
i USPAT; 112:14 , 
1USOCR; i ; 
1FPRS; 
EPO; JPO; 
DERWENT; 

11 BM— TDB 

S118 1 ("20010010034").PN. US-PGPUB; OR OFF 12018/10/09 
USPAT; 1 14:39 
USOCR ; 

S119 0 S118 and display$4 US-PGPUB; OR ON 2018/10/09 
USPAT; 14:39 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

S120 20725 display$4 near3 simulation US-PGPUB; OR ON 12018/10/09 
I USPAT; 1 

; 
14:40 

1USOCR; 1 
1FPRS; 
EPO; JPO; 
1DERWENT; i 
11 BM TDB  

S121 934 video near3 display$4 near3 simulation US-PGPUB; OR ON 12018/10/09 ; 
USPAT; 114:40 , 
USOCR; ; 
FPRS; 
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EPO; JPO; 
DERWENT; 
I BM TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM —TDB 

S122 0 S121 and UML OR ON 2018/10/09 
14:41 

S123 38 S121 and GPU OR ON 2018/10/09 
14:41 

S124 2546 neur$4 near3 simulation US-PGPUB; OR ON 2018/10/09 
USPAT; 14:43 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB 

S125 1269 S124 and display$4 US-PGPUB; OR ON 2018/10/09 
USPAT; 14:43 
USOCR; 
FPRS; 
EPO; JPO; 
DERWENT; 
I BM TDB  

S126 153 S124 and (display$4 near3 result) US-PGPUB; OR ON 2018/10/09 
USPAT; 14:44 
USOCR; 
1FPRS; 

; EPO; JPO; 
; DERWENT; 
I BM TDB 

10/9/2018 4:13:41 PM 
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enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS Web 2.1.18 
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Doc..Code:.RE1$..DECL 
Document Description: Reissue Declaration Filed in Accordance With MPEP 1414 

PTO/AlAi95 05-14 
Approyed for use through 08/31i201.3.. OMB M51-CU33 

U.S. Patent and Traderx Of503; U.S. DEPARTMENT OF COMMERCE 
Un the Paperwork Reduction Act of i95, no persons are re red to respond to a colle.^„bon ofinforma'4on Lmiese tapjys a valid OMB control number.  

Docket Number (Optonel) 

NRLA-001US03 REISSUE APPLICATION DECLARATION BY THE INVENTOR 

4::heraby declare that: 
.Each inventor's residence and:rnailind address are stated below next .to their name. : . 
believe am the original invent& or an original joint inventor of the subject matter which is described and claimed 

in patent number  g:leel.wel  granted  Novt:sczi:xz•! ,  and for which a 
reissue patent is sought on the invention. titled Groonic Processor Based Ao,:teteratcr %sten sod Method  

the specification of which 

1-1  is attached heret0, 
was filed on  111912017  as vissue application number 151808,201 

The above-identified application was inaszie or authorized to be made by me. 

hereby acknowledge that any willful false statement made in the declaration is punishable under 18 U.C, 1601 by fine 
or imprisonment of not more than five (5) years, or both. 

believe the original patent to be wholly or partly inoperative or invalid, for the reasons described 
below. (Cneck all boxes that apply.) 

0 by reason of a defective specification or drawing. 

by reason of the patentee claiming more or less than he had the right to claim in the patent. 

by reason of other errors. 

At least:One error upon which reissue is bases! is deacribed below, if the reistue is a broadening 
reissue, a claim that the application seeks to broaden must be identified: 

Reissue is requested because of antecedent basis errors in issued claim 1 of U$9189,828. 
Specifically, claim 1 lacks antecedent basis for "the plurality of computations: which is being 
amended to recite the sequence of computations" to correct this error. Reissue is also 
requested because Applicant erred by claiming less than it had a right to claim in US 
. 9,189,828. Claim 21, for example, corrects this error because it does not recite "a central 
processing unit' as in claim 1. And claim 79, for example, corrects Applicant's error by 
claiming the "user interaction stream" that appears in the  embodiment of FIG_ 3 of US 
9,189,828 and has not been claimed to date. 

rage of 21 
This collection of informaboq is required by 37 CFR 1.175. The Information is requited to obtain or retain a benefit by the public which is to file einld by the tispin 
to prooese) an application. Confidentiality is governed by 35 U S 22 end 37 CFR 1.11 and 1.14. This collection is estimated to take 3u mitlutes to completes 
includirip pothating, ptv:parina, and $ubmilljbe the oompleted septioation form toettSPTO Time vAl very depending upon the individual case My comments on 
the amount of time you require to complete the tom and/or suggestions for reducing this butben, sbottiti be sent to the Chisf intonation. Officer, U.S. Potent and 
Trader:Ism Offim, U.S. Demilment of Commerce, P.O., BOX 1450, Atexandria, VA 2231344.5e. 00 NOT SEND FEES Oa COMPLETED FORMS TO THIS . . 
ADDRESS, SEND TO: COttorolosioner for Patents, P.O. Box 1450, Alexandria, VA 22313-145o. 

jity06:044TitrOsio...0160 inMpieti$7.4 th• ftr* Olt 1,?80.0.‘P7079.199.-.0nel.select.optk 2. 
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PT OlAINOS 'M-
gt:003 r2013.. 0Mg 451-00 :13T A 

U.S.:Patmill and TratiePreYedrk:Offiel'•u.S.. DEPART:MEW OF COMMERCE 
,. 4 ,or dt:.e Omit h 

, 
Unclet the Oaperworit Reduction Act of 19.2.S, no. persora areinuired to r e oncl to a.Wiection o f t•Ifernuitioti unless t dtsWaya a valtd ottla .-...ioiltiai SIUMber.  

I 

(REISSUE:APPLICATION DECLARATION BY THE INVENTOR, page: 2). 

Note: To appoint a power of attorney, use form PTO/Ai/01. 

Correabbhderibe Addres$: Direct all communications aeoutthe application to' 

El The address. associated With Customer NuMber 

OR 
Firm. or 
Inddual Name 

Address 

City 

Country 

149890 

Docket Number (Optional) 

NRLA-001US03 

•state Zip 

WARNING: 
Petitioner /applicant is cautioned to .avoid submng personal information in documents filed irt a patent appiication that m ay 
.contilbute to identity theft Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support .a petition ...or an application. If this type of personal information is included in dotumenis submitted to, , 
the USPTO, petitionerslapplicants should consider redacting such personal information from tne documents before SUDMitting 
them to the USPTO. Petitioner/applicant is adVised ti" at the record of a patent application is available to the public after 
pubiication of the application (unless a non-publication request in corriptiance with 37 CFA 1.2 I .'i(a) is made in the application) 
of issuance of a  patent Furthermore, the record from an  abandoned application may .aisc be available to the pubito if the 
appiication is referenced in a published application or an issued patent (see 37 CFR 1,14), Checks and credit card 
authorization forms PTO-2038 submitted for payment purposes are not retained in the app cation file and therefore ans rtOt 

PulablY available. 

Legal name of sole or first inventor (E.g.., Given Name (firs arid middle (if any) and Family Na e or Surname) 

Heather Marie Ames 

InventOr's Signature 
• •. • . 

• ..Rosioanee: citv 
Milton MA 

Date (Optional) 

Country 

US 

Mailing Address 

13 IV1Yers Lane 

City. 

Milton 
State 

MA 
Zip 

02186 
Country 

US 

Mditional jotnt kwentora are named on the appieeneai arteet(a) PTOAW10 attached h retn. 

(Page 2 of 2) 
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Privacy Act Statement 

The Privacy Act of 1974 (Pi. 93-679) 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 36 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 o r 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 
•a moment of the application or expiration ef the patent 

The information provided by you . in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 552) and the Privacy Act (5 U.S.0 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. 

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

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

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

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

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

7; A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
pan of that agency's responsibility to recommend improvements in records management 
practices and programs., under authority of 44 U.S.C. 2994 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
PurPose, and anY other relevant (ile, 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, subject to the limitations •of 37 
CFR 1,14, as .a rOUtIna use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
'referenced by either a published application, an application open to public inspection or an 
issued patent, 

9. A record from this system of records may be disclosed, as a routine use, to eFederal, State, 
or !Deal law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Doe Code: RES DECL 

Document Description: Reissue Declaration Filed In Accordance With IVIPEP 1414 PTO/AIMS <05-12) 
Apptialied for use trough aftf31013,. OMB 01351-0033 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF comivispoE 
Under tha Paperwork Reduction Ad of 1995,. no persons eta required to respond to a collention of information unless lt displays a valid OMB cent rut surriben 

REISSUE APPLICATION DECLARATION BY THE INVENTOR 
Docket Number (Optional) 

NRLA-001US03 

l hereby declare that: 
Each inventor's residence and mailing address are stated below next to their name. 
believe am the original inventor or an original joint inventor of the subject matter which is described and cl:aimed .. 

in patent number  515°028  granted  "''''''the' 17,2°11  and for which a 
reissue patent is sought on the invention titled a'aP-00P003"araa8g41A-"'-e45rAlof Sralefrl znd-MstflOd  

specification of which 

s attached hereto. 

E' f was filed on  11/8/201 7  as reissue application number 15/808,201  

The above-identified application was made or authorized to be made by me. 

hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 hyfine 
or imprisonment of not more than five (5) years, or both 

4:believe the original patent to be.wholly or partly inooerativ 
below. (Check all boxes that apply.) 

r invalid, for the masons described 

by reason of a defective specification or drawing. 

Z. I:1 meson of the patentee claiming more or iess than he had the right to claim e patent. 

E. by reason of other errors. 

At least one error upon which reissue is based is described below. If the reissue is a broadening 
reissue; a claim that the application seeks to broaden MLISt. be identified: 

Reissue is requested because of antecedent basis errors in issued claim 1 of US 9,189,828. 
Specifically, claim 1 lacks antecedent basis for "the plurality of computations," which is being 
amended to recite "the sequence of computations' to correct this error. Reissue is also 
requested because Applicant erred by claiming less than it had a right to claim in US 
9,189,828. Claim 21, for example, corrects this error because it does not recite "a central 
processing unit" as in claim 1. And claim 79, for example, corrects Applicant's error by 
claiming the "user interaction stream" that appears in the embodiment of FIG. 3 of US 
9,189,828 and has not been claimed to data. 

[Page 1.0Z} 
This collection of 4rIformatiar,t reduirad a7 CFR1•175,..Thte infon'natonfan=4.32- ired to obtain or Wai' n a p' energ by the puctto whi'o ja to fite fend by the if.spTo 
to procese) an appfication, Confidemiaiity Is governed by 35 U.S.C. 122 and 37 CFR 111 end 1 14 -nth: ssiiectbr, esdmated to take so minutes to complete, 
including gathenng, preparing, and submitting toe completed applitation font: to the OSP TO: Tone wIt yen/ dapendrne upon the individual case. Anycomments on 
the.amount of trite you require tO complete this.frirrriarattor suggestions for :educing thts Ourden: should:0e sent thee chief information Officer, U.S. Patent and 
Trademark Office. U.S Department of Commerce, P.O. Sox 1450, Alexandria. VA 22313-145n. 00 NOT SE-.1,10 FEES OR COMPLETED FORMS TO THIS 
APDRESS: SEND TO: CommIssioner for Patents, P.O. Box 1450, Alexandria, VA 22313-14S0. 

if you need assistance ire coenA7letireg the brae, aa111-800470-9199 and select option 2. 
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Under ale Pape Reduction Ade - n nefeons_sere reqfr 

PT:VSVG5(94.7,14 
.APp.rcsted t00.00 ,01,eptOwS1.401:3 W1,i)01,3 

U,$.::PateCt:artd:TraileMOtk:00i4e;:U.S. DEPARTMENT OF COMMERCE 
00iwittp alliktiot(dIftroitiatioo:60*.s.s jt::00**zi  

(REISSUE APPLICATION DECLARATION BY THE INVENTOR, page 2) 

Note: To appoint a power of attorney, use form PTO4Aliki81. 

Correspondence Address: Direct all communications about the application to: 

The address associated:with Customer Number 

OR 

Docket Number (Optional) 

NRLA-001U803• 

149890 

fl Firm or 
individual Name  

Address 

City. State Zip 

Country 

Telephone: Emal 

WARNING: 
POtitiprwlappppant.is cautioned to avoid submitting personal information.:M.dopurnents Ofedbin a patent amlication that may 
contribute to identity theft Personal. information such as social seci.,frity: numbere, bank' account numbers, or credit card 
numbers (other than a check or credit bard authorization form PTO-2038 sUbmitted for payment purposes) is never required b: 

USPTO to support a petition or an application. If this type of personal information is indlUded in documents subn-iitted 
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant is advise that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request in compliance with 37 CFR 1,213(a) is made in the application) 
or issuance of a patent. Furthermore, the record from an abandoned application may also.: be available to the public if the . 
application is referenced in a published application or an issued :patent (see 37 CFR 1.14), Checks and credit card 
authorization forms PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not 
pubUcly available 

Legal narne of sole or first inventor (E4,,, GIVen Name (first and middie (if any) BM Family Name et.Surnerne) 

Anatoli Qorchetchn 

Inventor's Signature 

Residence: 

Newton 
State 

MA 

Date (Optional) 

us 
PsiqPiTY, 

Mang Address 

15 jeffer$Ott,8t.... 

City 

Newton 
State 
MA 

zip 

02458 

: • : : : 
Additippaildiett iiviiatiksra are owned :on nin: aupplementat.sheeqo attacCed Moat°. 

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. Aocordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collettion of this information is 35 U.S.C. 2(b)(2); (2) fUrnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. if you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be:able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent, 

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

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.0 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. 

2, A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a ceurt, magistrate, or administrative tribunal, inoluding disclosures to 
:opposing counsel in the course of settlement negotiations. 
A record in this system of records may be disclosed, as a utine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member With respect.to the subjearnatter of:the 
record. 

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

5; A record related to an International Application flied under the Patent Cooperation Treaty in 
this sYstem of records may be disclosed, as a routine use, to theintemational *Bureau of the 
World intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records maybe disclosed, as a routine use, to another federal 
agency for:purposes of National Security review. (35  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.hisiher deeignee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U S.C. 2904 and 2905. Such disclosure shall 
be made in accordance with:the GSA regulations governing inspection pt:recerde for this 
01.111:30Se, and any other relevant (i.e., GSA or Commerce) directive. Sue.ledisdOtOre shall not 
be used to make determinations about individuals_ 

8. A record from this system of records may be disclosed, as a.routine use., wth.p., public ::after 
:either publication of the application pursuant to 35 U 122(b) or issuante dal:ate/4 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitationSof 37 
CFR 1.14, as a routine use, to the public if the record' vvas tiled in an application which. 
:became abandoned or in which the proceedings were terminated and which apprication:is. 
referenced by either a published application,. an application open to public inspection or an 
issued patent, 

9:- •A record. froarthisststeRt 0rgoords.M4Y:be. disclosed, as a routinAuseOto:AFederai, State 
or loo-s1.14W enforcement 'agency, if the'USPTO becomes aware of a Violation or potential 
violation of law or regulation. 
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DoaCode:REIS.DECL 

Document Description: Reissue. Declaration Filed  In Accordance With MPEP 1414. 
PTOWN06 (O12 

Approved to use through M31/2013. OMB tleS1-0033 
S. patent and Trauernark Office; U.S. DEPARTMENT OF COMMERCE 

Linder the Pa roric Reduction Act d 10 pesosai to a coUeotort of informatoo unless it dispia vaiid OMB COrdrd s =ben 

Docket Nitribet (Optional) 

REISSUE APPLICATION DECLARATION BY THE INVENTOR NRLA-001US03 

I hereby declare that:. 

Each inventors residence  and Milling address are stated below next to their narrie 
believe am the original inventor Qt en'anglneljointinventer,:of the subjett.raatter.Which is described and clairned 

atirktfOr: whith:: a iMpatent number  k189. q  VA:Fit+A.4404 17'2M  

•reialue patent is:soUghtOnithe•inVeritiotititied .0.'.*6iC.0i*P540w• 68a.iaiseatPt:3**11.0:PP*)21  

the spa  cation of which 

is attached hereto. 

was filed on  11/9/2017  
as reissue aPPiiCatiOti number 15/808,201  

The abo dentified application was made or authorized to be made by me. 

hereby acknowledge that any willful false statement made in this declaration is punishable under 18 11.S.C.s.. 1001 by fine 
or imprisonment of not more than five (5) years, or both. 

believe the original patent to be wholly or partly inoperative or invalid, for the ceascns. described 

below. (Check all boxes that apply.) 

0 by reason of a defective specification or drawing. 

reasOn:of the patentee: claiming:.mona O( less ihaidt:#10:ri6httc, claim Ft #1e. patent. 

by reason of other emirs. 

At least one error upon which reissue is based is described below. If the reissue is a broadening 

reissue, dalm that the application seeks to broaden most be identified: 

Reissue is requested because of antecedent basis errors in issued claim 1 of US 9,189,828. 
Specifically, claim 1 lacks antecedent basis for The plurality of computations," which is being 
amended to. recite "the sequence of computations' to correct this error. Reissue is also 
requested because Applicant erred by claiming less than it had a right to claim in US 
9,189,828, Claim 21, for example, corrects this error because it does not recite 4a central' 
processing unit" as in claim 1. And claim 79, for example, corrects Applicant's error by 
claiming the "user interaction stream" that appears in the embodiment of FIG. 3 of US 
9,189,828 and has not been claimed to date. 

[page 1021 
Thai topetton of IntOrMation it tequiredity'f.47, CFR 1,;175: The information iS rered to ebtain or retain a #21eneM by the public whioh it to file lend h./#*6'0E4:70. 
to rjroress, asookatinn. Canfidentiality.'is,governed by se. U S.0 122 eatt:I:CFA. 1 11 and 1 14 This collar:ion it estimated to take se ?I:4MM to Caritigati; 
Including gatheRng, preptiing std alb-netting the completed application feint te the LISR7-1. Time wifi' vary depending upon the dMau case. Antfoomrraints on 
the amount:1X time you require trecornplete this form anOlor seggeStions for reducing this burden. shouit be sent tote Chief information Micet.1.3.S. Patent and 
Trademark Office. ti.S. Department of Commerce,: P .0,4o* 14d0. Aiexteafria, VA 221..3-1456. CO NOT SEND F.ES QR. cp-ivisi,gr.rair:fpRivie To THIS. 

SEND TO: Conttni$Mtioatepr Patents, PO. BM( 1450, :411Prandda VA 2431;4460, 

if ypi.r. need a,ssistonce in completing #e loan, coli,•1,8904770,91.99 and spied option 2. 
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(REISSUE APPLICATION DECLARATION BY THE INVENTOR, page 2) 

Note: To appoint a power of attorney, uSe form PTO/AIA/81. 

Correspondence Address: Dirisct ell t,)ornmunioattens about the aPPlication 

The address associated with Customer Number: 

oft 
Firm or 

— Individual Name 

prOiAtA/05 
Approved for tise through 0813 tiaei3._ CMS O16(33 

U.S. Patigli and Tracternark Ofistoe; US. DEPARTMENT OF COMMERCE 
Under the Paperwork Redetn.Act.ô taa5, no g.eq,-.4ons ere requssed to -respond to al coaection of Information unless a dteptays a valid OMB oantrat Ourntter  

1: Docket Number (Optional) 

INRUk-001US03 

149890 

Address 

City State 

Country 

•Telephone Email 

WARNING: 
...Retitionerlappiicant is.oautioned. to .avoid submitting personal inforrnefion:fadowments filed in patent:application. that. may . 
contribute to identitY theft: Personal inforMation Such as social Secunty numbers, bank account numbers, Cr credit card 
ni:iitibere(otheir then athetk Or credit card authorization form PTO-2038 submitted. for payMent purposes) is riever required by 
. the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to 
the USPTO, petitioners/applicants should consider redacAng such persoisial trifoffiiation from the documentsbefore suomitting 
them to the USPTO. Petiiloneriappiicant.isadylied that the record of a patent app!ication is available to the public after 
publication of the application. (unless a rion-publicatiOn: request in compliance:With 37 CFR 1213(a) is made In: the applicaldon) 
or issuance of a patent. Furthermore, the record from...an abandoned application may also be available to the public if the 
aPPlication is referenced in a published application or an issued patent (sr,ie 37 CFR 1,14). Checks and credit cod 
authorization form PTO-2038 :submittedlor payment purposea, are not retained in the application file and therefore are not 
publicly availabie, 

Legal name of sole or first in 

Massimi iano Ver 

inventor' 

Reside: City 

Milton 

ntor t.g„ Given Name (first and middle (if any) and Family Name pr $00iiime) 

tate 

MA 

Date (Optonal) 

z !V  
Country 

...19.1ailirtgiAddee.§.... • • • 

City 

Milton 
etetto; 
MA: 

Zip 

02186 
Count 

US 

Addditataf jOint inventots are named on the supplentardat'shiet(s) PldlAtAita attached hereto., 

[Page 2 of 2i 
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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 aeptication 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 
net furnish the requested infamtation, the U.S. Patent and Trademark Office may not be ;able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent 

The information provided by you in this  km will be subject to the following routine uses. 

The information on this form will be treated confidentially to the extantaikeved under the 
Freedom of Information Ad (5 U.S.C, 552) and the Privacy Ad (5.U.S.0 552a). Records from 
this system of  records may be disclosed to the Department of Justice todetermine 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 come of settlement negotiatione, 

3. A record in this system of records may be disclosed, as a routine use, to :a member of 
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REMARKS 

In response to the Office Action dated November 20, 2018, in the above-identified 

application, Applicant respectfully requests reconsideration. All of the issues raised in the Office 

Action have been carefully considered and are addressed in this response. The application as 

now presented is believed to be in allowable condition. 

For brevity, Applicant is presenting remarks with respect to the rejections of the 

independent claims and certain representative dependent claims. This brevity should not be taken 

as a waiver of any issue with respect to any claim or acquiescence to a rejection. 

1 Status of the Claims and Summary of Amendments 

Upon entry of this response, claims 1-141 will be pending in this application, of which 

claims 1, 12, 21, 42, 56, 62, 68, 79, 90, 95, 101, 108, 112, 117, 128, and 137 are independent 

claims. 

Claim 1 is being amended to read "the at least one graphics processing unit" instead of 

"the at least one graphic processing unit." Support for this change appears elsewhere in claim 1. 

Claim 11 is being amended to read "the central processing unit" instead of "the central 

processor unit." Antecedent basis and support for "the central processing unit" appears in 

independent claim 1. 

Claim 12 is being amended to provide proper antecedent basis for "the input data" and 

"the output data" in claims 12-14 and 16-19. 

Claim 21 is being amended to recite "computations in the sequence of computations 

represent[] respective layers of neurons in an artificial neural network." Support for these 

amendments appears at least in column 5, lines 22-26 and 61-63 and column 9, lines 3-7 of U.S. 

Patent No. 9,189,828 ("the '828 patent"). 

Claim 55 is being amended to correct an informality ("from from" is being changed to 

"from"). 

Claim 56 is being amended to include claim 61. 

Claim 61 is being canceled. 

Claim 62 is being amended to include claim 67. 

Claim 67 is being canceled. 
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Claim 68 is being amended to recite that the inputs are "inputs to the artificial neural 

network." Support for this amendment appears at least in column 8, lines 6-22 of the '828 

patent. 

Claim 79 is being amended to recite "a first memory partition" and "a second memory 

partition" instead of "at least one memory" and to recite "inputs to the artificial neural network." 

Support for these amendments appears at least in FIG. 2, which shows a texture memory bank 

250 with four partitions, and in column 8, lines 6-22 of the '828 patent. 

Claim 88, which depends from claim 78, is being amended to conform to claim 78 as 

amended. 

Claim 90 is being amended to provide proper antecedent basis for -the output data' in 

claims 90 and 94. 

Claim 95 is being amended to provide proper antecedent basis for "the input data" and 

"the output data" in claims 95 and 98-100. 

Claim 101 is being amended to recite "a numerical simulation representing an artificial 

neural network," "a first computational cycle representing a first layer of neurons in the artificial 

neural network," "a second computational cycle representing a second layer of neurons in the 

artificial neural network," "first output data representing at least one output of the first layer of 

neurons," and "second output data representing at least one output of the second layer of 

neurons." Support for these amendments appears at least in the following sections of the '828 

patent: column 1, lines 38-41; column 5, lines 22-26; column 5, lines 61-63; and column 9, 

lines 3-7. 

Claim 108 is being amended in a fashion similar to claim 101. 

Claim 112 is also being amended in a fashion similar to claim 101. 

Claim 115, which depends from claim 112, is being amended to read "the controller" 

instead of "the accelerator controller" and to conform to claim 112 as amended. Antecedent basis 

for "the controller" appears in claim 112. 

Claim 116, which depends from claim 112, is being amended to claim 112 as amended. 

Claim 117 is being amended to read "the at least one processing unit" instead of "the at 

least one graphic processing unit." Support for this change appears elsewhere in claim 117. 

Claim 127 is being amended to read "the central processing unit" instead of "the central 

processor unit." Antecedent basis and support for "the central processing unit" appears in 

independent claim 117. 
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Claim 128 is being amended to provide proper antecedent basis for "the input data" and 

"the output data" in claims 128-130 and 132-135. 

Claims 137-141 are being added. Support for these claims appears at least in column 8, 

lines 6 — 12; column 9, lines 8-13; and column 12, lines 54-67 of the '828 patent. These new 

claims are patentable over the prior art of record at least because they require "a first processing 

unit to receive input data in real time from a sensor" and "a controller ... to store a second 

portion of the input data in the memory while the second processing unit generates the first 

output data." And they are not subject to recapture because they are materially narrower than the 

issued claims, at least for reciting "a first processing unit to receive input data in real time from a 

sensor." 

2 Summary of Interview with Examiner 

Applicant's representatives Christopher Max Colice and Andrew Baluch thank Examiner 

Wood and his conferees for granting and conducting an interview on February 8, 2019. During 

the interview, the participants discussed Applicant's technology, the prior art, and the recapture 

rejections. Examiner Wood also explained that several references listed in the Information 

Disclosure Statement were not considered because no copies could be located in the file. 

In particular, the participants discussed Applicant's technology, claim 1, and the GPU-

based training phase in columns 11 and 12 and FIG. 5 of U.S. Patent No. 7,219,085 B2 to Buck. 

Applicant's representatives explained that, in Applicant's technology, the sequence of 

computations could represent an artificial neural network and each computation could represent 

a layer of neurons. When implementing an artificial neural network, the controller of claim 1 

would "transfer the at least a portion of the input data into the accelerator memory ... during 

performance of the sequence of computations [the artificial neural network] by the at least one 

graphics processing unit." In contrast, the cited section of Buck only discloses transferring data 

into GPU memory before the GPU performs any computations. 

Examiner Wood then explained that each computation in claim 1 could be interpreted to 

represent an entire pass through Buck's training phase, in which case the sequence of 

computations would be many passes through Buck's training phase. Thus, a sequence of training 

or testing phases could involve transferring data to the GPU memory many times. But, as 

explained below, closer examination of Buck's columns 11 and 12 and FIG. 5 reveals that, even 

under this interpretation, Buck's training phase still doesn't include transferring data into the 
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GPU memory while the GPU is performing any computations. Instead, the transfer and 

computations occur in an alternating fashion as explained in Sections 9.1-9.3 starting on page 40 

below. 

3 Prior and Concurrent Proceedings 

To Applicant's knowledge, there are no prior or concurrent judicial proceedings 

involving U.S. Patent No. 9,189,828. 

4 Information Disclosure Statement 

Applicant is enclosing an information disclosure statement listing the documents that 

were lined through in the Form 1449 attached to the Office Action. Copies of these documents 

are also enclosed per 37 C.F.R. § 1.98. 

5 Rejections Under 35 U.S.C. § 112 

Claims 1-20, 90-100 115, and 117-136 were rejected as indefinite for lack of 

antecedent basis. Applicant respectfully submits that the amendments above provide proper 

antecedent basis so these rejections should be withdrawn. 

6 Objection to Reissue Declaration 

In page 3 of the Office Action, the reissue declaration was objected as defective because 

it failed to indicate the antecedent basis errors of claim 1 or how claim 21 is broadened. 

Applicant is enclosing revised reissue declaration to address this objection. 

Applicant thanks Examiner Wood for his very helpful suggestions in revising the reissue 

declaration. 

7 Rejections under 35 U.S.C. § 251 — Reissue Declaration 

Claims 1-136 were rejected because the error statement in the reissue declaration was 

allegedly insufficient. Applicant submits that the revised reissue declaration overcomes this 

rej ecti on 

8 Rejections under 35 U.S.C. § 251 — Recapture 

Applicant respectfully requests withdrawal of the recapture rejections of claims 21-117 

for at least the following reasons. As explained below, recapture does not apply to the rejected 
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claims for one or more of the following reasons: the rejected claims are materially narrower in 

certain respects than the claims issued in U.S. Patent No. 9,189,828 ("the '828 patent"), the 

rejected claims do not omit surrendered subject matter, or the rejected claims are directed to 

overlooked aspects. 

8.1 Claim 21 

Claim 21 has been rejected for recapture with respect to claim 1. Applying the three-step 

recapture test shows that recapture doesn't apply to claim 21 because (1) it includes the 

limitation ("the controller") added to define claim 1 over the art and (2) it is materially narrower 

than claim 1 in certain respects. 

First, amended claim 21 is broader than claim 1 because it doesn't include all the 

elements of claim 1. For instance, amended claim 21 doesn't recite the "central processing unit," 

"main memory," or "accelerator" of claim 1. 

Second, the broader aspects of claim 21 do not relate to subject matter surrendered during 

prosecution of claim 1. Per MPEP § 1412.02(11)(B)(1)(A), subject matter is surrendered when it 

is relied on to make the claims allowable over the prior art: 

If an original patent claim limitation now being omitted or broadened in the 
present reissue application was originally relied upon by applicant in the original 
application to make the claims allowable over the art, the omitted limitation 
relates to subject matter previously surrendered by applicant. 

In this case, Applicant relied upon the "controller" to make claim 1 allowable over the prior art. 

Specifically, Applicant amended claim 1 to recite "a controller ... to transfer at least a portion of 

the output data from the accelerator memory to [a] main memory during performance of [a] 

sequence of computations by [a] graphic processing unit" and argued that this limitation made 

claim 1 allowable over the art.' (The "controller" in claim 21 is essentially the same as the 

"controller" in claim 1.) There is no recapture because claim 21 includes the entirety of the 

limitation ("the controller") added to define claim 1 over the art.2 

1 Amendment and Response filed March 10, 2015 in U.S. Application No. 14/147,015, page 6 ("Applicants 
respectfully submit that neither Chung nor Evans discloses or suggests "a controller ... to transfer at least a portion 
of the output data from the accelerator memory to [a] main memory during performance of [a] sequence of 
computations by [a] graphic processing unit" as recited in claim 1 as amended."). 
2 MPEP § 1412.02(III)(A)(2) ("If the reissue claims are narrower in scope than the claims canceled from the original 
application by inclusion of the entirety of the limitation added to define the original application claims over the art, 
there will be no recapture, even if the reissue claims are broader than the canceled claims in some other aspect (i.e., 
an aspect not related to the surrender made in the original application)."). 
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Third, even if the broader aspects of claim 21 could be considered to relate to surrendered 

subject matter, amended claim 21 is materially narrower than claim 1 in aspects related to the 

limitations that made claim 1 allowable over the prior art. Per MPEP § 1412.02(4 "if the 

reissue claims were materially narrowed in aspects related to the surrendered subject matter, 

there is no recapture...." More specifically, claim 21 recites "a graphics processing unit (GPU) 

to perform a sequence of computations on input data so as to generate output data, the sequence 

of computations representing an artificial neural network, computations in the sequence of 

computations representing respective layers of neurons in an artificial neural network." This is a 

modified version of the surrender-generating limitation of claim 1. The modification—limiting 

the "sequence of computations" to represent "an artificial neural network," with computations 

representing respective layers of neurons—makes claim 21 narrower than claim 1 in a 

meaningful way. That's because an artificial neural network is a particular type of the sequence 

of computations claimed broadly in claim 1: 

The elements of computation (computational elements) are characterized by a 
single output variable. Such computational elements often include one or more 
equations. Computational elements are same or similar within a large population 
and are computed in parallel. An example of such a population is a layer of 
neurons in an artificial neural network (ANN), where all neurons are described 
by the same equation.3 

Because this materially narrower limitation is related to the limitations that made claim 1 

allowable over the prior art, claim 21 avoids recapture. 

8.2 Claim 42 

Recapture does not apply to amended claim 42 with respect to claim 12 because amended 

claim 42 is directed to a "separate species or embodiment" than claim 12.4 Claim 42 is directed 

to a separate species or embodiment because, as pointed out in page 6 of the Office Action, it 

includes hardly any of the language of claim 12. In fact, claims 12 and 42 are so dissimilar that 

they cannot be compared word-for-word. 

3 '828 patent, 5:20-25. 
4 See MPEP 1412.01(11) ("Claims to separate inventions/embodiments/species that were disclosed but never covered 
by the claims in the original application prosecution are claims to overlooked aspects. In other words, the reissue 
claims are drawn to a separate invention or separate species or embodiment that was not covered by a claim (e.g., a 
generic claim) at any point during the prosecution of the original application.... Recapture analysis would not need 
to be continued for claims drawn to overlooked aspects."). 
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If anything, amended claim 42 is probably more properly tested for recapture with 

respect to claim 1 because claim 42 recites limitations more similar to those in claim 1 than 

claim 12. Nevertheless, applying the three-step recapture test with respect to claim 1 shows that 

recapture doesn't apply to claim 42 with respect to claim 1 because (1) the broader aspects of 

claim 42 don't relate to surrendered subject matter and (2) claim 42 is materially narrower than 

claim 1 in aspects that relate to the limitations that made claim 1 allowable over the art: 

Claim 1 Claim 42 

1. A computer system, comprising: 42. A method of performing a sequence of 

computations representing an artificial neural 

network, the method comprising: 

a central processing unit to receive input data; receiving, at a central processing unit (CPU), 

first input data acquired from an external 

system; 

main memory, operably coupled to the central 

processing unit via a bus, to store the input 

data received by the central processing unit; 

an accelerator, operably coupled to the central 

processing unit and the [first] main memory 

via the bus, to receive at least a portion of the 

input data from the main memory, the 

accelerator comprising: 

at least one graphics processing unit to 

perform a sequence of computations on the at 

least a portion of the input data so as to 

generate output data, intermediate 

computations in the sequence of computations 

yielding intermediate results; and 

performing, by a graphics processing unit 

(GPU), a first computation in the sequence of 

computations on the first input data to 

generate first output data, computations in the 

sequence of computations representing 

respective layers of neurons in the artificial 

neural network, an output of a computation in 

the sequence of computations representing an 

output of a neuron in the artificial neural 

network; 

accelerator memory, operably coupled to the 

at least one graphics processing unit, to store 

the results of the sequence of computations; 

and 

storing, in a memory operably coupled to the 

GPU, the first input data and the first output 

data; and 

a controller, operably coupled to the at least 

one graphics processing unit and the 

accelerator memory, to transfer the at least a 

portion of the input data into the accelerator 

transferring second input data into the 

memory during performance of the sequence 

of computations by the GPU. 
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memory and to transfer at least a portion of 

the output data from the accelerator memory 

to the main memory during performance of 

the sequence of computations by the at least 

one graphics processing unit. 

First, amended claim 42 is broader than claim 1 because it doesn't recite the main 

memory or accelerator of claim 1. 

Second, the broader aspects of amended claim 42 do not relate to subject matter 

surrendered during prosecution of claim 1. As explained above with respect to claim 21, claim 1 

was allowed because it was amended to recite "a controller ... to transfer at least a portion of the 

output data from the accelerator memory to [a] main memory during performance of [a] 

sequence of computations by [a] graphic processing unit."' Analogous method limitations appear 

in claim 42. 

Third, amended claim 42 is materially narrower than claim 1 in an aspect related to the 

limitations that made claim 1 allowable over the art: it requires the sequence of computations 

occurring during the transfer to "represent[] respective layers of neurons in the artificial neural 

network" and "an output of a computation in the sequence of computations representing an 

output of a neuron in the artificial neural network." As explained above with respect to claim 21, 

these limitations restrict amended claim 42 to specific types of computations rather than the 

more generic computations recited in claim 1. 

8.3 Claim 56 

Like claim 21, claim 56 has been rejected for recapture with respect to claim 1. Claim 21 

is broader than claim 1 because it doesn't include the "central processing unit," "main memory," 

or "accelerator" of claim 1. But like claim 21, claim 56 avoids recapture at step 2 because claim 

56 recites the "controller" of claim 1, which was the only subject matter surrendered during 

prosecution of claim 1. And like claim 21, claim 56 further avoids recapture at step 3 because 

claim 56 is materially narrower than claim 1 in that it recites "a graphics processing unit (GPU) 

to perform a sequence of computations on input data so as to generate output data, a computation 

5 Amendment and Response filed March 10, 2015 in U.S. Application No. 14/147,015, page 6 ("Applicants 
respectfully submit that neither Chung nor Evans discloses or suggests "a controller ... to transfer at least a portion 
of the output data from the accelerator memory to [a] main memory during performance of [a] sequence of 
computations by [a] graphic processing unit" as recited in claim 1 as amended."). 
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in the sequence of computations comprising a plurality of computational elements, the plurality 

of computational elements representing a layer of neurons in an artificial neural network, an 

output of the computation in the sequence of computations representing an output of a neuron in 

the artificial neural network." 

8.4 Claim 62 

Like claim 42, claim 62 has been rejected for recapture with respect to claim 12, but is 

more properly compared to claim 1. Claim 62 is broader in some respects than claim 1 but 

avoids recapture at step 3 of the recapture test because claim 62 is materially narrower than 

claim 1 in a manner related to the allowable limitations of claim 1. In particular, claim 62 recites 

"performing, with a graphics processing unit (GPU), a sequence of computations on the input 

data to generate output data, a computation in the sequence of computations comprising a 

plurality of computational elements, the plurality of computational elements representing a layer 

of neurons in an artificial neural network, an output of the computation in the sequence of 

computations representing an output of a neuron in the artificial neural network." This 

limitation makes claim 62 materially narrower than claim 1. 

8.5 Claims 68 and 79 

Recapture does not apply to claims 68 and 79 with respect to the '828 patent because 

claims 68 and 79 are directed to a "separate species or embodiment" than the claims of the '828 

patent.' 

Claims 1 and 12 of the '828 patent are directed to the embodiments of FIGS. 1 and 2, 

which illustrate a computer system including the GPU accelerator and an architecture for the 

GPU accelerator, respectively. Claims 68 and 79, on the other hand, are directed to the 

embodiment of FIG. 3, which shows top-level control of the GPU accelerator system. Claims 68 

and 79 recite "a user interaction stream" and "a computational stream," neither of which appear 

in the claims of the '828 patent, FIGS. 1 or 2, or the descriptions of FIGS. 1 and 2. 

6 See MPEP 1412.01(11) ("Claims to separate inventions/embodiments/species that were disclosed but never covered 
by the claims in the original application prosecution are claims to overlooked aspects. In other words, the reissue 
claims are drawn to a separate invention or separate species or embodiment that was not covered by a claim (e.g., a 
generic claim) at any point during the prosecution of the original application.... Recapture analysis would not need 
to be continued for claims drawn to overlooked aspects."). 
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Although the embodiment of FIGS. 1 and 2 are related to the embodiment of FIG. 3, 

these embodiments are distinct inventions. According to MPEP § 802.01, 

[R]elated inventions are distinct if the inventions as claimed are not connected in 
at least one of design, operation, or effect (e.g., can be made by, or used in, a 
materially different process) and wherein at least one invention is PATENTABLE 
(novel and nonobvious) OVER THE OTHER (though they may each be 
unpatentable over the prior art). 

In this case, although FIGS. 1, 2, and 3 relate to a GPU accelerator, FIGS. 1 and 2 illustrate the 

architecture of a computer system that includes a GPU accelerator and the GPU accelerator 

itself, respectively. Conversely, FIG. 3 shows top-level control of the GPU accelerator system. 

Although this top-level control can be used with the hardware in FIGS. 1 and 2, it can be used 

with other hardware as well. In addition, this top-level control involves execution streams and 

the interaction between execution streams in the CPU and GPU in order to control computation 

and process numerical techniques. These features make the embodiment of FIG. 3 patentably 

distinct over the embodiments of FIGS. 1 and 2. 

Assuming arguendo recapture did apply to claims 68 and 79, it would apply with respect 

to claim 9 of the U.S. Patent No. 8,468,867 ("the '867 patent"), which is the parent of the '828 

patent, because claims 68 and 79 are more similar to claim 9 of the '867 patent than to any other 

issued claim in the '828 patent or the '867 patent. All of these claims recite a computational 

stream, for example, and are supported by FIGS. 3 and 4 and the accompanying description. 

Claim 9 of the '867 patent recites: 

9. An accelerator system for a computer system performing a numerical 
simulation, the accelerator system comprising: 

at least one graphics processing unit to generate output data by performing 
at least one computation during a first computational cycle of the numerical 
simulation; 

an accelerator memory, operably coupled to the at least one graphics 
processing unit, to store data used to perform the at least one computation; and 

an accelerator controller, operably coupled to the accelerator memory and 
the at least one graphics processing unit, to execute: 

(i) a computational stream controlling performance of the at least 
one computation by the at least one graphics processing unit; 

(ii) an output stream controlling transfer of the output data from 
the at least one graphics processing unit to the accelerator memory during 
the first computational cycle; and 

(iii) an input stream controlling transfer of input data to the 
accelerator memory for use by the at least one graphics processing unit 
during a second computational cycle of the numerical simulation. 
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Nevertheless, applying the three-step recapture test shows that recapture doesn't apply to 

claims 68 and 79 with respect to claim 9 either: 

First, claims 68 and 79 are broader than claim 9 because they don't include all the 

elements of claim 9 (for instance, neither claim 68 nor 79 recite "an output stream" or "an input 

stream" as in claim 9). 

Second, the broader aspects of claims 68 and 79 do relate to subject matter surrendered 

during prosecution of claim 9, namely, the accelerator controller and the computational, output, 

and input streams.' 

But third, recapture does not apply at step 3 because claims 68 and 79 are materially 

narrower than claim 9 in at least three respects: they each recite (1) "computations representing 

an artificial neural network"; (2) "a user interaction stream" that controls "transfer of inputs to 

the artificial neural network to the first memory partition and the second memory partition"; and 

(3) "a computational stream" that controls "data exchange between the user interaction stream 

and the computational stream during execution of the computations representing the artificial 

neural network." An artificial neural network is more specific than the computational cycles that 

contributed to the patentability of claim 9 over the art. Likewise, the first and second memory 

partitions in claims 68 and 79 are more specific than the accelerator memory in added portions of 

claim 9. And the functions of the user interaction and computational streams in claims 68 and 79 

are more specific than the functions of the computational, input, and output streams of claim 9. 

All of these more specific features make claims 68 and 79 materially narrower than claim 9 of 

the '867 patent. 

8.6 Claim 90 

Claim 90 was rejected for recapture with respect to claim 1. However, claim 90 is more 

properly compared to claim 12 (italics show the additional limitations in claim 90): 

Claim 12 Claim 90 

Amendment filed on July 31, 2013 in U.S. Application No. 11/860,254 at page 14 ("Applicants respectfully submit 
that Chung and Evans, alone or in combination, fail to disclose or suggest all of the elements recited in claim 10 
[issued claim 9 in the '867 patent]. More specifically, nowhere does Chung or Evans disclose or suggest an 
accelerator controller that executes a computational stream to control performance of a first computation, an output 
stream to transfer data at the end of the first computational cycle, and an input stream to control the transfer of input 
data into the accelerator memory. Therefore, no combination of Chung and Evans yields an accelerator system that 
includes the accelerator controller of claim 10 as amended."). 
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12. A method of performing a sequence of 

computations on a computer system 

comprising a central processing unit (CPU), a 

main memory operably coupled to the central 

processing unit via a bus, an accelerator 

operably coupled to the CPU and the main 

memory via the bus, the accelerator 

comprising a graphics processing unit (GPU) 

and an accelerator memory, the method 

comprising: 

90. A method of performing a sequence of 

computations with a processing unit, the 

method comprising: 

receiving input data; 

(A) performing, by the GPU, the sequence of 

computations on a first portion of input data 

so as to generate a first portion of output data, 

intermediate computations in the sequence of 

computations yielding intermediate results; 

performing, by the processing unit, the 

sequence of computations on a first portion of 

the input data so as to generate a first portion 

of output data, intermediate computations in 

the sequence of computations yielding 

intermediate results, the first portion of the 

output data representing an output of an 

artificial neural network; 

(B) in parallel with performing the sequence 

of computations by the GPU in (A), 

transferring a second portion of the input data 

from the main memory to the accelerator via 

the bus; and 

in parallel with performing the sequence of 

computations by the processing unit, 

transferring a second portion of the input data 

from a first memory partition to a second 

memory partition; and 

(C) in parallel with performing the sequence 

of computations by the GPU in (A), 

transferring a second portion of the output 

data from the accelerator memory to the main 

memory via the bus. 

in parallel with performing the sequence of 

computations by the processing unit, 

transferring a second portion of the output 

datafrom the second memory partition to the 

first memory partition. 

Although claim 90 has a shorter preamble than claim 12, it is narrower in every other 

respect. Per MPEP § 1412.02(11)(A), "[i]f the reissue claim is not broadened in any respect as 

compared to the patent claims, the analysis ends; there is no recapture." Therefore, recapture 

does not apply to claim 90 per the first step of the three-step recapture analysis. 

8. 7 Claim 95 

Claim 95 is an apparatus claim analogous to claim 90 and has been rejected for recapture 

with respect to claim 1. Like claim 90, claim 95 is best compared with claim 12, not claim 1, and 
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is narrower in just about every respect than claim 12. Therefore, recapture does not apply to 

claim 95. 

8.8 Claim 101 

Claim 101 was rejected for recapture with respect to claim 1. However, claim 101 is 

more properly compared to claim 16 of the '867 patent (italics show the additional limitations in 

claim 90): 

Claim 16, '867 patent Claim 101 

16. A method for performing a numerical 

simulation on input data in a computer system 

including a central processing unit and an 

accelerator, the method comprising: 

101. A method for performing a numerical 

simulation representing an artificial neural 

network over a plurality of computational 

cycles including at least a first computational 

cycle representing a first layer of neurons in 

the artificial neural network and a second 

computational cycle representing a second 

layer of neurons in the artificial neural 

network, the method comprising: 

receiving, by an accelerator, first input data 

from the central processing unit; 

transferring, by an accelerator controller, the 

first input data into a first partition, referenced 

by first pointer, of an accelerator memory 

before a first computational cycle of the 

numerical simulation; 

storing, in a first partition of a memory, first 

output data during the second computational 

cycle, the first output data generated during 

the first computational cycle and being 

referenced by a first pointer, the first output 

data representing at least one output of the 

first layer of neurons; 

performing, by at least one graphics 

processing unit during the first computational 

cycle, at least one calculation on the first 

portion of the input data as to generate first 

output data; 

performing, by a processing unit operably 

coupled to the memory, at least one 

calculation on the first output data during the 

second computational cycle, the at least one 

calculation yielding second output data, the 

second output data representing at least one 

output of the second layer of neurons; 

storing, by the accelerator controller, the first 

output data into a second partition, referenced 

by a second pointer, of the accelerator 

memory; and 

storing, in a second partition of the memory, 

the second output data, the second output data 

being referenced by a second pointer; and 

37 

NVIDIA Ex1002 Page 654 of 1081 



U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

swapping the first pointer with the second 

pointer at the end of the first computational 

cycle, such that the first output data becomes 

an input for a second computational cycle of 

the numerical simulation. 

swapping the first pointer and the second 

pointer at the conclusion of the second 

computational cycle such that the second 

output data becomes an input for a third 

computational cycle of the plurality of 

computational cycles. 

Recapture does not apply to claim 101 with respect to claim 16 of the '867 patent 

because claim 101 is materially narrower than claim 16 with respect to subject matter that 

Applicant used to distinguish claim 16 from the prior art.' 

Under the first step of the three-step recapture analysis, claim 101 is broader in some 

respects and narrower in other respects than claim 16. 

Under the second step, the broader aspects of claim 101 relate to subject matter than 

Applicant relied on to distinguish claim 16 from the prior art. This subject matter includes first 

input data in a first partition referenced with a first pointer, first output data in a second partition 

referenced by a second pointer, and swapping the first and second pointers.' 

Under the third step, however, claim 101 is materially narrower than claim 16 because it 

includes limitations that narrow the subject matter that Applicant used to distinguish claim 16 

from the prior art. These narrower limitations include "first output data representing at least one 

output of the first layer of neurons," "a first memory partition" and "a second memory partition" 

instead of "an accelerator memory," "second output data representing at least one output of the 

second layer of neurons," and "swapping the first pointer and the second pointer at the 

conclusion of the second computational cycle such that the second output data becomes an input 

for a third computational cycle of the plurality of computational cycles." Thus, recapture does 

not apply to claim 101. 

See MPEP § 1412.02(I) ("[I]f the reissue claims were materially narrowed in aspects related to the surrendered 
subject matter, there is no recapture......). 
9 Amendment filed on July 31, 2013 in U.S. Application No. 11/860,254 at page 13 ("Like claim 1 as amended, 
independent claim 17 [issued as claim 16] as amended recites an accelerator controller that transfers 'the first input 
data into a first partition, referenced by first pointer, of an accelerator memory before a first computational cycle of 
the numerical simulation' and that loads first output data generated during the first computational cycle 'into a 
second partition, referenced by a second pointer, of the accelerator memory.' And Claim 17 as amended also recites 
'swapping the first pointer with the second pointer at the end of the first computational cycle, such that the first 
output data becomes an input for a second computational cycle of the numerical simulation.' Thus, like the subject 
matter of claim 1 as amended, the subject matter of claim 17 as amended is patentably distinct from Chung and 
Evans.") 
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8.9 Claim 108 

Claim 108 has been rejected for recapture with respect to claim 12. Applying the three-

step recapture test shows that recapture doesn't apply to amended claim 21 with respect to claim 

12 because the broader aspects of claim 108 don't relate to surrendered subject matter and 

because claim 108 is materially narrower than claim 12: 

First, amended claim 108 is broader than claim 12 because it doesn't include all the 

elements of claim 12. 

Second, the broader aspects of amended claim 108 do not relate to subject matter 

surrendered during prosecution of claim 12 because no subject matter was surrendered in claim 

12 during prosecution. This alone means that claim 108 is not subject to recapture at step 2. 

Third, even if the broader aspects of amended claim 108 do relate to surrendered subject 

matter, claim 108 is materially narrower than claim 12 because it includes several limitations that 

don't appear in claim 12. These limitations are related to the inventive aspects of claim 12 and 

include "a first computational cycle ... representing a first layer of neurons in the artificial neural 

network" and" a second computational cycle ... representing a second layer of neurons in the 

artificial neural network." Thus, the recapture test fails at step 3. 

8.10 Claim 112 

Claim 112 was rejected for recapture with respect to claim 1. However, claim 112 is 

more properly compared to claim 1 of the '867 patent because each of these claims recites a 

controller that swap pointers, among other things. Again, applying the three-step recapture 

analysis includes shows that recapture does not apply because claim 112 includes the limitation 

("the controller") added to define claim 1 of the '867 patent over the art and is materially 

narrower than claim 1 of the '867 patent. 

First, claim 112 is broader because it does not include all the limitations of claim 1 of the 

'867 patent. 

Second, the broader aspects of claim 112 relate to subject matter surrendered during 

prosecution of claim 1 of the '867 patent. Claim 1 was allowed over the prior art because it 

includes an accelerator controller.' 

1° Amendment filed on July 31, 2013 in U.S. Application No. 11/860,254 at pages 12 and 13 ("More specifically, 
nowhere in the reference does Evans disclose or suggest an accelerator controller, operably coupled to the 
accelerator memory and the central processing unit, to transfer the at least the portion of the input data into the 
accelerator memory before the first computational cycle, to transfer the first output data from the accelerator 
memory to the main memory during the second computational cycle, to direct the second output data into the second 
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Third, claim 112 is materially narrower than claim 1 because it specifies computing 

layers of neurons instead of more generic computational cycles and that "the first output data 

becomes an input for a second layer of neurons of the artificial neural network." These 

limitations are related to the limitations that made claim 1 allowable over the art and restrict 

claim 112 to specific applications instead of more general computation. Thus, claim 112 avoids 

recapture under step 3. 

9 Rejections under 35 U.S.C. § 102 over Buck 

Claims 1-136 have been rejected as anticipated by Buck. Applicant respectfully requests 

withdrawal of these rejections for at least the following reasons. 

9.1 U.S. Patent No. 7,219,085 B2 to Buck 

Buck discloses using a GPU to accelerate and optimize training and testing of a two-layer 

neural network. In Buck's system, a CPU transfers input data, programs, and parameters to the 

GPU before the GPU performs any calculations. These programs can instruct the GPU to train or 

test parameters for a neural network. The GPU executes the programs on the input data using the 

parameters, then transfers output data to the CPU. If desired, the testing can be repeated for new 

input data. 

Buck's FIG. 2 (reproduced below) illustrates a computer 110 that can be used to carry out 

this acceleration and optimization. This computer 110 includes CPU 120 coupled to a CPU 

memory 130. The CPU 120 is also coupled, via an accelerated bus 210, to a video interface 190, 

which includes a GPU 220, GPU memory 230, and machine learning GPU execution engine 200. 

This machine learning GPU execution engine 200 includes a training module 240 and a testing 

module 250. 

partition at the end of the second computational cycle, and to swap the first pointer and the second pointer at the 
conclusion of the second computational cycle such that the second output data becomes an input for a third 
computational cycle of the plurality of computational cycles as recited in independent clam 1.") 
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FIG, 2 
Buck's computer 110 performs machine learning in two phases: (1) a training phase, 

carried out by the training module 240, in which the parameters of the algorithm are adjusted 

using training data; and (2) a testing phase, carried out by the testing module 250, in which 

machine learning parameters can be computed as a function of input data and training 

parameters.' One example of this machine learning is training a two-layer neural network using 

backpropagation, where the machine learning parameters are weights for the layers in the neural 

network. 12 

Buck's FIG. 5 (reproduced below) illustrates the training phase.' In the first step of the 

training phase, the CPU loads shaders programs (P), trainable parameters (W), and learning 

parameters (L) into the GPU memory (arrow 505 in FIG. 5). 14 For a neural network, the learning 

parameters are weights for the layers in the neural network.' The shaders programs are used for 

'Buck, 9:27- 33. 

12 Buck, 21:35-23:32; see also id. at 11:42—LIS and 12:43-46. 
13 Buck, 4:58-60 and 10:36-12:39. 
14 Buck, 10:36-50. 
15 Buck, 10:45-47 ("In a preferred implementation, the learning parameters (L) are the weights of each of the neural 
network layers and the threshold of each unit."). 
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updating the weights and propagating the weights forward and backward through the layers in 

the neural network.' 

CPU 
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PARAMETER (L), AND 
INITIAL TRAINABLE 
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FIG. 5 
Next, the CPU loads batches of training data (X) into the GPU memory (arrow 525 in FIG. 

5). 17 For training a neural network, the input data is a training set, such as the MNIST set of 

images of handwritten digits, 18 and only needs to be loaded once, before training begins, because 

16 Buck, 10:48-50. 

17 Buck, 10:51-11:11. 

18 Buck, 21:54-64. 
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it doesn't change during training. The CPU doesn't load anything into the GPU or GPU memory 

when the GPU is carrying out the training. 

"Once the training data (X') has been loaded on the GPU, the CPU instructs the GPU to 

run the various shaders needed to process the machine learning technique (box 540 [in FIG. 

5]). 19 For a neural network, this means simulating every layer of neurons in the neural 

network.' At the end of the training phase, the GPU sends the training parameters back to the 

CPU (arrow 585 in FIG. 5). 21 "Training typically takes a long time, but it can be done once and 

for all."22 

Buck is silent on transferring data from the CPU to the GPU while the GPU is executing 

the shaders. 

In the testing phase, shown in Buck's FIG. 6 (reproduced below), the CPU loads shader 

programs (P), trainable parameters (W), and input data (X') onto the GPU memory (arrows 605 

and 625 in FIG. 5). 23 Once the programs, parameters, and data have been loaded into the GPU 

memory, the CPU instructs the GPU to use the shader programs.' The GPU uses the shader 

programs along with the trained function to compute the output.' The GPU transfers results (Y) 

of testing back to the CPU at the end of testing (arrow 665 in FIG. 6). 26 If there is more data to 

test, the testing phase repeats.' 

Buck is silent on transferring data from the CPU to the GPU while the GPU is executing 

the shader programs in training phase. 

'Buck, 11:29-31. 
20 See Buck, 21:35-23:32. 
21 Buck, 12:24-26. 
22 Buck, 8:63-65. 
23 Buck, 12:40-63. 
24 Buck, 13:4-6. 
25 Buck, 13:6-13. 
' Buck, 13:13-17. 
27 Buck, 13:19-22. 
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Buck also gives a working example of using GPU to update the weights of a two-layer 

neural network using backpropagation.' In this example, each pass through the training phase 

comprises computing the outputs of both layers of the neural network (forward propagation), 

computing the error at the output of the second layer, updating the weights for the second layer, 

28 Buck, 21:35-23:32. 
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backpropagating the error from the second layer to the first layer, and updating the weights of the 

first layer. 29 At the end of each pass, the GPU can copy the updated weights to CPU.' 

Again, Buck is silent on transferring data to the GPU while the GPU is training the neural 

network. 

9.2 Claim 1 

Claim 1 as amended recites "a controller ... to transfer the at least a portion of the input 

data into the accelerator memory ... during performance of the sequence of computations by the 

at least one graphics processing unit." As noted above, Buck is silent on transferring data to a 

GPU or GPU memory while the GPU is performing a sequence of computations (executing 

shaders programs). Although Buck discloses transferring shaders programs, learning parameters, 

trainable parameters, and input data from the CPU to the GPU memory in both training and 

testing phases, all of these transfers occur before the GPU begins executing the shaders 

programs. Thus, they cannot be used to provide the controller of claim 1 as amended. 

This holds true under the mapping of Buck to claim 1 proposed during the interview by 

Examiner Wood. In this mapping, each pass through the training or testing phase counts as a 

"computation" in a "sequence" of multiple passes through the training or testing phase. Thus, a 

sequence of training or testing phases could involve transferring data to the GPU many times. 

But even when the GPU repeats the training or testing phase, it does not execute the shaders 

programs while the CPU is transferring data to the GPU. Thus, even under this mapping, Buck 

still doesn't disclose "a controller ... to transfer the at least a portion of the input data into the 

accelerator memory ... during performance of the sequence of computations by the at least one 

graphics processing unit" as in claim 1. 

9.3 Claim 3 

Claim 3 recites that "the central processing unit is configured to receive the input data at a 

first rate; and the at least one graphics processing unit is configured to perform the sequence of 

computations at a second rate different than the first rate." It was rejected over three sections of 

Buck: 

29 Buck, 22:1-23 :9. 
30 Buck, 23:7-9 ("8. copy (matrix or vector) from CPU memory to GPU memory, or vice-versa (this is directly 
supported by DirectX, and mentioned only for completeness)."). 
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(1) column 2, lines 55-67, which states just that "the GPU is typically more powerful than 

the CPU"; 

(2) column 9, lines 10-14, which states that "[a] GPU implementation increases the 

machine learning processing speed, both for training and testing, by up to an order of 

magnitude over CPU-only implementations"; and 

(3) column 14, lines 40-44, which states "the training and use of these algorithms run an 

order of magnitude faster on a GPU than on a CPU." 

None these sections say anything about the rate at which the CPU receives input data. In fact, 

Buck is silent on the rate at which the CPU receives input data. Thus, Buck does not disclose a 

CPU that "is configured to receive the input data at a first rate" and a GPU that "is configured to 

perform the sequence of computations at a second rate different than the first rate" as in claim 3. 

9.4 Claim 11 

Claim 11 recites "at least one of a video camera, a microphone, or a cell recording 

electrode, operably coupled to the central processing unit, to acquire the input data in real time." 

It was also rejected over three sections of Buck: 

(1) column 7, line 51 to column 8, line 2, which states merely "[o]ther input devices ... 

may include a microphone ... or the like"; 

(2) column 9, lines 33-36, which mentions "speech recognition"; and 

(3) column 23, lines 26-30, which says "there is no need to read back data from the 

graphics memory to the CPU unless the programmer wishes to monitor progress." 

None these sections say anything about acquiring input data in real time with a video camera, 

microphone or cell recording electrode. In fact, Buck is silent on acquiring input data in real 

time. Thus, Buck does not disclose the system of claim 11. 

9.5 Claim 12 

Buck does not disclose "in parallel with performing the sequence of computations by the 

GPU in (A), transferring a second portion of the input data from the main memory to the 

accelerator via the bus." In contrast, Buck discloses transferring input data to the GPU and 

performing computations by the GPU in a sequential or interleaved fashion: first, the CPU 

transfers the input data to the GPU memory; then, once the input data is loaded, the GPU 

executes the shaders programs. These two steps do not occur at the same time—they occur one 

46 

NVIDIA Ex1002 Page 663 of 1081 



U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

after the other. Thus, Buck does not disclose transferring input data in parallel with performance 

of the sequence of computations by the GPU. 

9.6 Claim 21 

Like claim 1, claim 21 recites "a controller ... to transfer the input data into the memory 

and to transfer at least a portion of the output data from the memory during performance of the 

sequence of computations by the GPU." And like claim 1, claim 21 is patentably distinct from 

Buck because Buck is silent on transferring input data into memory during performance of a 

sequence of computations by the GPU. 

9.7 Claim 42 

Claim 42 recites, among other things, "transferring second input data into the memory 

[operably coupled to the GPU] during performance of the sequence of computations by the 

GPU." As explained above, Buck is silent on transferring input data into GPU memory while the 

GPU is performing computations 

9.8 Claim 56 

Claim 56 recites "a controller ... to transfer at least a portion of the input data into the 

memory in parallel with performance of the sequence of computations by the GPU." As 

explained above, Buck is silent on transferring data to the GPU or GPU memory in parallel with 

performing computations on the GPU. Rather, Buck discloses transferring input data, learning 

parameters, trainable parameters, and shaders programs to the GPU in a sequential or 

interleaved fashion with the GPU's execution of the shaders programs. 

9.9 Claim 62 

Like claim 1, claim 62 recites "transferring the input data into the memory and at least a 

portion of the output data from the memory during performance of the sequence of computations 

by the GPU." And like claim 1, claim 62 is patentably distinct from Buck because Buck is silent 

on transferring input data into memory while the GPU is performing computations 

9.10 Claim 68 

Claim 68 as amended recites "a user interaction stream" that "control[s] transfer of inputs 

to the artificial neural network to the first memory partition and the second memory partition." 
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Buck fails to provide the user interaction stream of amended claim 68. Page 36 of the 

Office Action maps the first and second memory partitions to the CPU and GPU memories, 

respectively, and suggests that data transfer to the CPU and GPU memories provides the user 

interaction stream of claim 68.3' More specifically, the Office Action implies that the transfer of 

computation results from the GPU to CPU corresponds to the transfer of inputs to the first 

memory partition. But the data transferred from the GPU to CPU is not an input to an artificial 

neural network. Rather, it is the output of the training or testing phase. Thus, it cannot be used to 

provide the user interaction stream of claim 68. 

9.11 Claim 79 

Like amended claim 68, amended claim 79 recites "a user interaction stream" that 

"control[s] transfer of inputs to the artificial neural network to the first memory partition and the 

second memory partition." Amended claim 79 is therefore patentably distinct from Buck for at 

least the same reasons as amended claim 68. 

9.12 Claim 90 

Claim 90 recites, among other things, "in parallel with performing the sequence of 

computations by the processing unit, transferring a second portion of the input data from a first 

memory partition to a second memory partition." Claim 90 is therefore patentably distinct from 

Buck for at least the reasons given above with respect to claim 12. 

9.13 Claim 95 

Buck does not disclose or suggest "a first memory partition ... configured to transfer a 

second portion of the input data to the second memory partition in parallel with performance the 

sequence of computations by the processing unit" as in claim 95. 

31 At page 36, the Office Action cites two sections of Buck as providing the user interaction stream: column 9, lines 
35-36 ("The results of the computation are transferred from the machine learning GPU execution engine 200 to the 
CPU 120 for use in interactive use applications, such as speech recognition.") and column 10, lines 41-43 ("Data 
transfer from the CPU to the GPU is relatively expensive, so the CPU pre-loads as much as possible onto the GPU 
before entering a training loop."). 
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9.14 Claim 117 

Attorney Docket No. NRLA-001US03 

Buck does not disclose "a controller ... transfer the at least a portion of the input data into 

the accelerator memory ... during performance of the sequence of computations by the at least 

one graphic processing unit." 

9.15 Claim 128 

Buck does not teach "in parallel with performing the sequence of computations by the 

processing unit in (A), transferring a second portion of the input data from the main memory to 

the accelerator via the bus" as in claim 128. 

10 Rejections under 35 U.S.C. § 102 over Burton 

10.1 U.S. Pre-Grant Publication No. 2001/0010034 Al to Burton 

Burton discloses a method of simulating pipelined hardware, such as microprocessors. The 

hardware is simulated as circuit elements that read their inputs from a first data storage area and 

write their outputs to a second data storage area during a first clock cycle. 32 "At the end of each 

simulated common clock signal cycle, pointers to the two data storage areas are swapped such 

that the output values of the preceding cycle become the input values for the next stage in the 

following cycle." 33 Burton is silent on artificial neural networks. 

10.2 Claim 101 

Claim 101 is being amended to recite "a numerical simulation representing an artificial 

neural network," "a first computational cycle representing a first layer of neurons in the artificial 

neural network," "a second computational cycle representing a second layer of neurons in the 

artificial neural network," "first output data representing at least one output of the first layer of 

neurons," and "second output data representing at least one output of the second layer of 

neurons." Burton is silent on neural networks and therefore does not provide all the elements of 

claim 101 as amended. 

32 Burton, Abstract. 
" Burton, paragraph 50. 
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10.3 Claim 108 

Claim 108 is being amended to recite "a numerical simulation representing an artificial 

neural network," "a first computational cycle ... representing a first layer of neurons in the 

artificial neural network," and "a second computational cycle ... representing a second layer of 

neurons in the artificial neural network." Burton is silent on neural networks and therefore does 

not provide all the elements of claim 108 as amended. 

10.4 Claim 112 

Claim 112 is being amended to recite "[a] system for executing an artificial neural 

network" and a processing unit that "perform[s], during computation of the first layer of neurons, 

at least one calculation on the first input data so as to generate first output data, the first output 

data representing an output of at least one neuron in the first layer of neurons." Burton is silent 

on neural networks and therefore does not provide all the elements of claim 112 as amended. 

11 Rejections under 35 U.S.C. § 103 

Claims 8, 9, 17, 18, 44-46, 96, 124, 125, 133, and 134 were rejected as obvious over 

Buck in view of U.S. Patent No. 7,525,547 B1 to Diard. 

Claims 73, 78, 84, and 89 were rejected as obvious over Buck in view of U.S. Pre-Grant 

Publication No. 2006/0129506 Al to Edelman et al. 

Claim 105 was rejected as obvious over Burton in view of U.S. Patent No. 5,142,665 to 

Bigus. 

Claims 110 and 113-116 were rejected as obvious over Burton in view of Buck. 

Each of these claims depends from a patentable base claim, so Applicant believes that it 

is unnecessary at this time to argue the patentability of each of these claims individually. 

However, Applicant does not necessarily concur with the interpretation of the dependent claims 

as set forth in the Office Action, nor does Applicant concur that the basis for the rejection of any 

of these claims is proper. Therefore, Applicant reserves the right to specifically address the 

patentability of these claims in the future. 

12 General Comments on Dependent Claims 

Since each of the dependent claims depends from a base claim that is believed to be in 

condition for allowance, Applicant believes that it is unnecessary at this time to argue the 

allowability of each of the dependent claims individually. However, Applicant does not 
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necessarily concur with the interpretation of the dependent claims as set forth in the Office 

Action, nor does Applicant concur that the basis for the rejection of any of the dependent claims 

is proper. Therefore, Applicant reserves the right to specifically address the patentability of the 

dependent claims in the future. 
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CONCLUSION 

It is respectfully believed that all of the rejections set forth in the Office Action have been 

addressed. However, the absence of a reply to a specific rejection, objection, or comment set 

forth in the Office Action does not signify agreement with or concession of that rejection, 

objection, or comment. In addition, there may be reasons for patentability of any or all pending 

claims (or other claims) that have not been expressed. Furthermore, nothing in this paper should 

be construed as an intent to concede any issue with regard to any claim. 

Applicant believes that the present application is now in condition for allowance. 

Favorable reconsideration of the application as amended is respectfully requested. 

The Examiner is invited to contact the undersigned by telephone if it is felt that a 

telephone interview would advance the prosecution of the present application. 

Dated: March 20, 2019 Respectfully submitted, 

Smith Baluch LLP 
376 Boylston St, Suite 401 
Boston MA 02116 

Phone: 617-947-7280 

By /Christopher Max Colice/ 
Christopher Max Colice 
Registration No. 65,634 
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IN THE CLAIMS: 

Set forth below in ascending order, with status identifiers, is a complete listing of all 

claims currently under examination. Per 37 C.F.R. § 1.173, changes to any amended claims are 

indicated by [brackets] and/or underlining. New claims are indicated by underlining. This listing 

also reflects any cancellation and/or addition of claims. 

1. (Twice Amended) A computer system, comprising: 

a central processing unit to receive input data; 

main memory, operably coupled to the central processing unit via a bus, to store the input 

data received by the central processing unit; 

an accelerator, operably coupled to the central processing unit and the [first] main 

memory via the bus, to receive at least a portion of the input data from the main memory, the 

accelerator comprising: 

at least one graphics processing unit to perform a sequence of computations on 

the at least a portion of the input data so as to generate output data, intermediate 

computations in the sequence of computations yielding intermediate results; and 

accelerator memory, operably coupled to the [graphic] at least one graphics  

processing unit, to store the results of the [plurality of sequential] sequence of 

computations; and 

a controller, operably coupled to the at least one graphics processing unit and the 

accelerator memory, to transfer the at least a portion of the input data into the accelerator 

memory and to transfer at least a portion of the output data from the accelerator memory to the 

main memory during performance of the sequence of computations by the at least one [graphic] 

graphics processing unit. 

2. The computer system of claim 1, wherein the central processing unit is configured to 

receive the input data in response to a user interaction. 

3. The computer system of claim 1, wherein: 

the central processing unit is configured to receive the input data at a first rate; and 

the at least one graphics processing unit is configured to perform the sequence of 

computations at a second rate different than the first rate. 
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4. The computer system of claim 1, wherein the main memory is configured to store a copy 

of the output data stored in the accelerator memory. 

5. The computer system of claim 1, wherein an output of at least one computation in the 

sequence of computations represents an output of at least one neuron in an artificial neural 

network. 

6. The computer system of claim 1, wherein accelerator memory comprises: 

a first memory bank to store parameters common to all of the computations in the 

sequence of computations; and 

a second memory bank to store data specific to at least one computation in the sequence 

of computations. 

7. The computer system of claim 1, wherein the controller is configured to transfer the 

output data from the accelerator memory to the main memory without transferring any of the 

intermediate results from the accelerator memory to the main memory so as to reduce data 

transfer via the bus. 

8. The computer system of claim 1, wherein the controller is configured to transfer at least a 

portion of the output data from the accelerator memory to the main memory after the at least one 

graphics processing unit has begun to perform another sequence of computations. 

9. The computer system of claim 8, wherein the controller is configured to initiate transfer 

of the at least a portion of the input data and to transfer the at least a portion of the output data in 

parallel with performance of at least one computation in the other sequence of computations by 

the at least one graphics processing unit. 

10. The computer system of claim 1, wherein the controller is configured to control 

execution of the sequence of computations by the at least one graphics processing unit. 

11. (Amended) The computer system of claim 1, further comprising: 

at least one of a video camera, a microphone, or a cell recording electrode, operably 

coupled to the central [processor] processing unit, to acquire the input data in real time. 

12. A method of performing a sequence of computations on a computer system comprising a 

central processing unit (CPU), a main memory operably coupled to the central processing unit 

3 

NVIDIA Ex1002 Page 671 of 1081 



U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

via a bus, an accelerator operably coupled to the CPU and the main memory via the bus, the 

accelerator comprising a graphics processing unit (GPU) and an accelerator memory, the method 

comprising: 

(A) performing, by the GPU, the sequence of computations on a first portion of [the] 

input data so as to generate a first portion of [the] output data, intermediate computations in the 

sequence of computations yielding intermediate results; 

(B) in parallel with performing the sequence of computations by the GPU in (A), 

transferring a second portion of the input data from the main memory to the accelerator via the 

bus; and 

(C) in parallel with performing the sequence of computations by the GPU in (A), 

transferring a second portion of the output data from the accelerator memory to the main 

memory via the bus. 

13. The method of claim 12, further comprising: 

storing the input data in the main memory in response to a user interaction. 

14. The method of claim 12, further comprising: 

receiving the input data at a first rate; and 

wherein (A) comprises performing the sequence of computations at a second rate 

different than the first rate. 

15. The method of claim 12, wherein (A) comprises: 

generating an output representative of an output of at least one neuron in an artificial 

neural network. 

16. The method of claim 12, wherein (C) comprises: 

transferring the second portion of the output data from the accelerator memory to the 

main memory without transferring any of the intermediate results of the plurality of sequential 

computations from the accelerator memory to the main memory so as to reduce data transfer via 

the bus. 

17. The method of claim 12, wherein (C) comprises: 

transferring the second portion of the output data from the accelerator memory to the 

main memory after the GPU has begun to perform another sequence of computations. 
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18. The method of claim 17, wherein (C) further comprises: 

initiating transfer of the second portion of the output data in parallel with performance of 

at least one computation in the other sequence of computations. 

19. The method of claim 12, further comprising: 

acquiring the input data in real time with at least one of a video camera, a microphone, or 

a cell recording electrode operably coupled to the CPU. 

20. The method of claim 12, further comprising: 

storing parameters common to all of the computations in the sequence of computations in 

a first memory bank in the accelerator memory; and 

storing data specific to at least one computation in the sequence of computations in a 

second memory bank in the accelerator memory. 

21. tNew, Amended) An accelerator system comprising:  

a graphics processing unit (GPU) to perform a sequence of computations on input data so  

as to generate output data, the sequence of computations representing an artificial neural  

network, computations in the sequence of computations representing respective layers of neurons 

in an artificial neural network;  

a memory, operably coupled to the GPU, to store the input data and the output data; and  

a controller, operably coupled to the GPU and the memory, to transfer the input data into  

the memory and to transfer at least a portion of the output data from the memory during 

piformance of sequence of computations by the GPU.  

22. fNew) The accelerator system of claim 21, wherein the GPU is operably coupled to a 

central processing unit (CPU) of a computer system.  

23. (New) The accelerator system of claim 21, wherein the GPU is mounted on an expansion 

card operably coupled to a motherboard of a computer system.  

24. fNew) The accelerator system of claim 21, further comprising:  

a central processing unit (CPU), a system memory, and a non-volatile memory installed 

on a motherboard.  
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25. (New) The accelerator system of claim 24, wherein the GPU is operably coupled to the 

CPU via a system bus on the motherboard.  

26.(New) The accelerator system of claim 25 wherein the system bus has a bandwidth of 

3.2 GB/s to 15 GB/s.  

27. (New) The accelerator system of claim 25, wherein the controller is configured to 

transfer the input data and the at least a portion of the output data via the system bus.  

28. (New) The accelerator system of claim 25, further comprising:  

a video card, operably coupled to the motherboard via a local bus, to transfer graphical  

information to a display.  

29.(New) The accelerator system of claim 28 wherein the local bus has a lower bandwidth 

than the system bus  

30. fNew) The accelerator system of claim 21, wherein the memory comprises:  

a first memory partition to store parameters common to every computation in the 

sequence of computations.  

31. fNew) The accelerator system of claim 30, wherein the memory further comprises:  

a second memory partition to store data specific to the computation in the sequence of 

computations.  

32. (New) The accelerator system of claim 31, wherein the second memory partition  

comprises:  

a first partition to hold external input data patterns;  

a second partition to hold representations of internal variables;  

a third partition to hold an input of the computation in the sequence of computations; and 

a fourth partition to hold the output of the computation in the sequence of computations.  

33. fNew) The accelerator system of claim 31, wherein the second memory partition is  

configured to accumulate the output of the computation in the sequence of computations during 

execution, by the GPU, of computational elements of the computation in the sequence of 

computations.  
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34. (New) The accelerator system of claim 31, wherein the second memory partition is  

configured to store an output of a previous computation in the sequence of computations, the  

output of the previous computation being accessible to computational elements executed by the  

GPU during the computation in the sequence of computations.  

35. (New) The accelerator system of claim 21, wherein the computation in the sequence of 

computations performed by the GPU comprises a plurality of computational elements.  

36. (New) The accelerator system of claim 35, wherein the plurality of computational  

elements represents a layer of neurons in an artificial neural network.  

37. (New) The accelerator system of claim 36, wherein all neurons in the layer of neurons are 

described by the same equation.  

38. fNew) The accelerator system of claim 21, wherein the memory is configured to store  

intermediate results of the sequence of computations and the controller is configured to transfer 

the output data from the memory to a main memory without transferring the intermediate results.  

39. (New) The accelerator system of claim 21, wherein the controller is configured to initiate 

transfer of at least a portion of the input data and to transfer the at least a portion of the output  

data in parallel.  

40. (New) The accelerator system of claim 21, wherein the input data is acquired by at least 

one of a video camera, a microphone, or a cell recording electrode.  

41. (New) The accelerator system of claim 21, wherein the input data is loaded from disk.  

42. (New, Amended) A method of performing a sequence of computations representing an  

artificial neural network, the method comprising:  

receiving, at a central processing unit (CPU), first input data acquired from an external  

system;  

performing, by a graphics processing unit (GPU), a first computation in the sequence of 

computations on the first input data to generate first output data, computations in the sequence of 

computations representing respective layers of neurons in the artificial neural network, an output 

of a computation in the sequence of computations representing an output of a neuron in the  

artificial neural network.,  
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storing, in a memory operably coupled to the GPU, the first input data and the first output 

data and 

transferring second input data into the memory during performance of the sequence of 

computations by the GPU.  

43. (New, Amended) The method of claim 42, wherein transferring the second input data  

comprises transferring the second input data via a bus operably coupled to the central processing 

unit (CPU).  

44. (New) The method of claim 42, further comprising:  

transferring the first output data from the memory to another memory during a second 

computation in the sequence of computations.  

45. (New) The method of claim 44, further comprising:  

storing intermediate results of the sequence of computations in the memory, and  

wherein transferring the first output data from the memory to the other memory occurs 

without transferring the intermediate results of the sequence of computations.  

46. (New) The method of claim 44, wherein transferring the second input data and 

transferring the first output data occurs in parallel.  

47. (New) The method of claim 42, further comprising:  

storing, in a first memory partition of the memory, parameters common to all of the 

computations in the sequence of computations.  

48. (New) The method of claim 47, further comprising:  

storing, in a second memory partition of the memory, data specific to the first 

computation in the sequence of computations.  

49. (New) The method of claim 48, further comprising:  

storing, in the second memory partition, external input data patterns, representations of 

internal variables, an input of the computation in the sequence of computations, and the output of 

the computation in the sequence of computations.  

50. (New) The method of claim 42, wherein storing the first output data comprises:  
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accumulating, in the memory, outputs of computational elements executed by the GPU in 

performing the first computation in the sequence of computations.  

51. (New) The method of claim 42, further comprising:  

storing, in the memory, an output of a previous computation in the sequence of 

computations; and  

accessing, by the GPU, the output of the previous computation during performance of the 

computation in the sequence of computations.  

52. (New) The method of claim 42, wherein performing the first computation comprises  

executing a plurality of computational elements representing a layer of neurons in an artificial  

neural network.  

53. fl\Tew) The method of claim 52, wherein all neurons in the layer of neurons are described 

by the same equation.  

54. (New) The method of claim 42, further comprising:  

acquiring the input data with at least one of a video camera, a microphone, or a cell  

recording electrode.  

55. fNew, Amended) The method of claim 42, further comprising:  

loading the input data from disk.  

56. (New, Amended) An accelerator system comprising:  

a graphics processing unit (GPU) to perform a sequence of computations on input data so 

as to generate output data, a computation in the sequence of computations comprising a plurality  

of computational elements, the plurality of computational elements representing a layer of 

neurons in an artificial neural network, an output of the computation in the sequence of 

computations representing an output of a neuron in the artificial neural network;  

a memory, operably coupled to the GPU, to store parameters common to all of the  

computations in the sequence of computations and data specific to the computation in the  

sequence of computations; and  

a controller, operably coupled to the GPU and the memory, to transfer at least a portion  

of the input data into the memory in parallel with performance of the sequence of computations  
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by the GPU, and to transfer at least a portion of the output data from the memory in parallel with 

performance of the sequence of computations by the GPU.  

57. (New) The accelerator system of claim 56, wherein all neurons in the layer of neurons are 

described by the same equation.  

58. (New) The accelerator system of claim 56, wherein the memory is configured to hold:  

external input data patterns;  

representations of internal variables;  

an input to the computation in the sequence of computations; and  

the output of the computation in the sequence of computations.  

59. (New) The accelerator system of claim 56, wherein the memory is configured to  

accumulate the output of the computation in the sequence of computations during execution of 

the plurality of computational elements by the GPU.  

60 (New) The accelerator system of claim 56, wherein the memory is configured to store an 

output of a previous computation in the sequence of computations, the output of the previous  

computation being accessible to the plurality of computational elements during the computation  

in the sequence of computations.  

61. Cancel claim 61. 

62. (New, Amended) A method comprising:  

receiving, at a central processing unit (CPU), input data acquired from an external  

system;  

performing, with a graphics processing unit (GPU), a sequence of computations on the  

input data to generate output data, a computation in the sequence of computations comprising a  

plurality of computational elements, the plurality of computational elements representing a layer  

of neurons in an artificial neural network, an output of the computation in the sequence of 

computations representing an output of a neuron in the artificial neural network-,  

storing, in a memory operably coupled to the GPU, parameters common to all of the  

computations in the sequence of computations;  

storing, in the memory, data specific to the computation in the sequence of computations;  

and 
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transferring the input data into the memory and at least a portion of the output data from 

the memory during performance of the sequence of computations by the GPU.  

63. (New) The method of claim 62, wherein all neurons in the layer of neurons are described 

by the same equation.  

64. (New) The method of claim 62, further comprising:  

storing, in the memory, external input data patterns;  

storing, in the memory, representations of internal variables; and  

storing, in the memory, an input of the computation in the sequence of computations.  

65. (New) The method of claim 62, further comprising:  

accumulating, in the memory, the output of the computation in the sequence of 

computations during execution of the plurality of computational elements by the GPU.  

66. fNew) The method of claim 62, further comprising:  

storing, in the memory, an output of a previous computation in the sequence of 

computations; and  

accessing, by the GPU, the output of the previous computation during the computation in 

the sequence of computations.  

67. Cancel claim 67 

68. (New, Amended) A method of executing computations representing an artificial neural  

network on a computer system comprising at least one central processing unit (CPU), a  

processing unit, a first memory partition, and a second memory partition, the method  

comprising:  

executing, by the at least one CPU, a user interaction stream, the user interaction stream  

controlling transfer of inputs to the artificial neural network to the first memory partition and the 

second memory partition;  

executing, by the processing unit, a computational stream, the computational stream  

controlling data exchange between the user interaction stream and the computational stream  

during execution of the computations representing the artificial neural network.  
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69. (New) The method of claim 68, wherein the user interaction stream controls data  

exchange between the user interaction stream and the computational stream outside of execution 

of the computations representing the artificial neural network.  

70. (New) The method of claim 68, wherein executing the user interaction stream comprises:  

controlling setting and editing of computational elements of the computations  

representing the artificial neural network.  

71. fNew) The method of claim 68, wherein executing the user interaction stream comprises:  

controlling setting and editing of parameters of the computations representing the  

artificial neural network.  

72. (New) The method of claim 68, wherein executing the user interaction stream comprises:  

controlling setting and editing of parameters of the inputs to the artificial neural network.  

73. (New) The method of claim 68, wherein executing the user interaction stream comprises:  

specifying an output to be saved to disk and/or displayed on a screen.  

74. (New) The method of claim 68, wherein executing the user interaction stream comprises:  

parsing elements to be used in the computations representing the artificial neural  

network.  

75. (New) The method of claim 74, wherein the processing unit comprises a graphics 

processing unit (CPU) and executing the user interaction stream further comprises:  

converting the elements into GPU programs.  

76. (New) The method of claim 75, wherein executing the user interaction stream comprises:  

compiling the GPU programs.  

77. (New) The method of claim 76, wherein executing the user interaction stream comprises:  

transferring the GPU programs to the second memory partition.  

78. (New) The method of claim 68, further comprising:  

executing, by the at least one CPU, a data output stream, the data output stream  

controlling transfer of outputs of the computations representing the artificial neural network to 

disk.  
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79. (New, Amended) A system for executing computations representing an artificial neural  

network, the system comprising:  

a first memory partition;  

a second memory partition-,  

at least one central processing unit (CPU), operably coupled to the at least one memory,  

to execute a user interaction stream, the user interaction stream controlling transfer of inputs to  

the artificial neural network to the first memory partition and the second memory partition-, and  

a processing unit, operably coupled to the at least one memory and the at least one CPU,  

to execute a computational stream, the computational stream controlling data exchange between 

the user interaction stream and the computational stream during execution of the computations  

representing the artificial neural network.  

80. fNew) The system of claim 79, wherein the user interaction stream controls data  

exchange between the user interaction stream and the computational stream outside of execution 

of the computations representing the artificial neural network.  

81. (New) The system of claim 79, wherein the user interaction stream controls setting and  

editing of computational elements of the computations representing the artificial neural network.  

82. (New) The system of claim 79, wherein the user interaction stream controls setting and 

editing of parameters of the computations representing the artificial neural network.  

83. (New) The system of claim 79, wherein the user interaction stream controls setting and 

editing of parameters of the inputs to the artificial neural network.  

84. (New) The system of claim 79, wherein the user interaction stream specifies an output to 

be saved to disk and/or displayed on a screen.  

85. (New) The system of claim 79, wherein the user interaction stream parses elements to be 

used in the computations representing the artificial neural network.  

86 (New) The system of claim 85, wherein the processing unit comprises a graphics  

processing unit (GPU) and the user interaction stream converts the elements into GPU programs.  

87 (New) The system of claim 86, wherein the user interaction stream compiles the GPU 

programs.  
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88 (New, Amended) The system of claim 87, wherein the user interaction stream transfers  

the GPU programs to at least one of the first memory partition or the second memory partition.  

89. (New) The system of claim 68, wherein the at least one CPU is further configured to 

execute a data output stream, the data output stream controlling transfer of outputs of the  

computations representing the artificial neural network to disk.  

90. (New, Amended) A method of performing a sequence of computations with a processing 

unit, the method comprising:  

receiving input data-,  

performing, by the processing unit, the sequence of computations on a first portion of the 

input data so as to generate a first portion of output data, intermediate computations in the  

sequence of computations yielding intermediate results, the first portion of the output data 

representing an output of an artificial neural network;  

in parallel with performing the sequence of computations by the processing unit,  

transferring a second portion of the input data from a first memory partition to a second memory  

partition., and  

in parallel with performing the sequence of computations by the processing unit,  

transferring a second portion of the output data from the second memory partition to the first  

memory partition.  

91. (New) The method of claim 90, wherein receiving the input data comprises loading the 

input data from disk.  

92. (New) The method of claim 90, wherein receiving the input data comprises receiving the 

input data from at least one of a video camera, a microphone, or a cell recording electrode.  

93. (New) The method of claim 90, wherein receiving the input data occurs at a first rate and 

Performing the sequence of computations occurs at a second rate different than the first rate.  

94. tNew) The method of claim 90, wherein transferring the second portion of the output data 

comprises transferring the second portion of the output data from the second memory partition to  

the first memory partition without transferring any of the intermediate results from the second  

memory partition to the first memory partition.  
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95. (New, Amended) A system for performing a sequence of computations, the system  

comprising:  

a first memory partition;  

a second memory partition operably coupled to the first memory partition; and  

a processing unit, operably coupled to the first memory partition and the second memory  

partition, to perform the sequence of computations on a first portion of input data so as to  

generate a first portion of output data, intermediate computations in the sequence of 

computations yielding intermediate results, the first portion of the output data representing an  

output of an artificial neural network,  

wherein the first memory partition is configured to transfer a second portion of the input  

data to the second memory partition in parallel with performance the sequence of computations  

by the processing unit, and  

wherein the second memory partition is configured to transfer a second portion of the  

output data to the first memory partition in parallel with performance the sequence of 

computations by the processing unit.  

96. (New) The system of claim 95, wherein the first memory partition and the second 

memory partition are logical partitions.  

97. (New) The system of claim 95, wherein the processing unit is comprises a graphics 

processing unit (GPU).  

98. (New) The system of claim 95, wherein the processing unit is configured to receive the  

input data at a first rate and to perform the sequence of computations at a second rate is different 

than the first rate.  

99. (New) The system of claim 95, wherein the second memory partition is configured to  

transfer the second portion of the output data to the first memory partition without transferring 

any of the intermediate results to the first memory partition.  

100. (New) The system of claim 95, further comprising 

at least one of a video camera, a microphone, or a cell recording electrode to generate the 

input data.  
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101. (New, Amended) A method for performing a numerical simulation representing an  

artificial neural network over a plurality of computational cycles including at least a first  

computational cycle representing a first layer of neurons in the artificial neural network and a  

second computational cycle representing a second layer of neurons in the artificial neural  

network, the method comprising:  

storing, in a first partition of a memory, first output data during the second computational  

cycle, the first output data generated during the first computational cycle and being referenced by 

a first pointer, the first output data representing at least one output of the first layer of neurons;  

performing, by a processing unit operably coupled to the memory, at least one calculation  

on the first output data during the second computational cycle, the at least one calculation  

yielding second output data, the second output data representing at least one output of the second  

layer of neurons;  

storing, in a second partition of the memory, the second output data, the second output  

data being referenced by a second pointer; and  

swapping the first pointer and the second pointer at the conclusion of the second  

computational cycle such that the second output data becomes an input for a third computational  

cycle of the plurality of computational cycles.  

102. (New) The method of claim 101, further comprising:  

transferring input data into the memory from another memory coupled to a central  

processing unit (CPU) before the first computational cycle.  

103. (New) The method of claim 101, further comprising:  

providing, to a central processing unit (CPU), first output data generated during the first 

computational cycle after a conclusion of the first computational cycle.  

104. fNew) The method of claim 101, further comprising:  

transferring the first output data from the memory to another memory during the second 

computational cycle.  

105. (New) The method of claim 101, further comprising:  

displaying, with a video system, an indication of the numerical simulation.  

106. (New) The method of claim 101, further comprising:  
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dictating, to the processing unit, an order of execution of instructions.  

107. (New) The method of claim 101, wherein performing the at least one calculation  

comprises receiving, by the processing unit, at least the portion of the input data and a series of 

instructions and executing, by the processing unit, the instructions on the at least the portion of 

the input data.  

108. (New, Amended) A method of performing a numerical simulation representing an  

artificial neural network, the method comprising:  

performing, by a processing unit, at least one computation during a first computational  

cycle of the numerical simulation, the first computational cycle representing a first layer of 

neurons in the artificial neural network;  

storing, by a memory operably coupled to the processing unit, data used to perform the at 

least one computation;  

controlling performance of the at least one computation by the processing unit  

controlling transfer of the output data from the processing unit to the memory during the  

first computational cycle; and  

controlling transfer of input data to the memory for use by the processing unit during a 

second computational cycle of the numerical simulation, the second computational cycle  

representing a second layer of neurons in the artificial neural network.  

109. (New) The method of claim 108, further comprising:  

dictating an order of execution of instructions to the processing unit.  

110. (New) The method of claim 108, further comprising:  

transferring output data from the memory to a main memory while the processing unit 

performs the at least one computation.  

111. fNew) The method of claim 108, further comprising:  

perform successive computational cycles of the numerical simulation by feeding output 

data generated by the processing unit from a previous computational cycle and input data for a  

next computational cycle into the processing unit.  

112. (New, Amended) A system for executing an artificial neural network, the system 

comprising:  

17 

NVIDIA Ex1002 Page 685 of 1081 



U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

a central processing unit (CPU) to provide first input data-,  

a memory, operably coupled to the CPU, to store the first input data in a first partition,  

referenced by a first pointer, before computing a first layer of neurons of the artificial neural  

network;  

a processing unit, operably coupled to the memory, to perform, during computation of the 

first layer of neurons, at least one calculation on the first input data so as to generate first output  

data, the first output data representing an output of at least one neuron in the first layer of 

neurons; and  

a controller, operably coupled to the processing unit and the memory, to store the first  

output data in a second partition of the memory, the second partition referenced by a second  

pointer, and to swap the first pointer with the second pointer at the end of the computation of the  

first layer of neurons, such that the first output data becomes an input for a second layer of 

neurons of the artificial neural network.  

113. (New) The system of claim 112, wherein the processing unit comprises a graphics 

processing unit.  

114. (New) The system of claim 112, wherein the controller is configured to send instructions 

for performing the at least one calculation to the processing unit.  

115. (New, Amended) The system of claim 112, wherein the controller is further configured to 

transfer the first output data to another memory during computation of the second layer of 

neurons.  

116. (New, Amended) The system of claim 112, wherein the memory further comprises:  

a third partition to store internal variables; and  

a fourth partition to store data used as input at a particular layer of neurons of the  

artificial neural network.  

117. fNew, Amended) A computer system, comprising:  

a central processing unit to receive input data acquired from an external system;  

main memory, operably coupled to the central processing unit via a bus, to store the input 

data received by the central processing unit;  
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an accelerator, operably coupled to the central processing unit and the main memory via 

the bus, to receive at least a portion of the input data from the main memory, the accelerator  

comprising:  

at least one processing unit to perform a sequence of computations on the at least  

a portion of the input data so as to generate output data, intermediate computations in the 

sequence of computations yielding intermediate results; and  

accelerator memory, operably coupled to the at least one processing unit, to store  

the results of the sequence of computations; and  

a controller, operably coupled to the at least one processing unit and the accelerator  

memory, to transfer the at least a portion of the input data into the accelerator memory and to  

transfer at least a portion of the output data from the accelerator memory to the main memory  

during performance of the sequence of computations by the at least one processing unit.  

118. (New) The computer system of claim 117, wherein the central processing unit is 

configured to receive the input data in response to a user interaction.  

119. (New) The computer system of claim 117, wherein:  

the central processing unit is configured to receive the input data at a first rate; and  

the at least one processing unit is configured to perform the sequence of computations at 

a second rate different than the first rate.  

120. (New) The computer system of claim 117, wherein the main memory is configured to 

store a copy of the output data stored in the accelerator memory.  

121. (New) The computer system of claim 117, wherein an output of at least one computation  

in the sequence of computations represents an output of at least one neuron in an artificial neural 

network.  

122. fNew) The computer system of claim 117, wherein accelerator memory comprises:  

a first memory partition to store parameters common to all of the computations in the 

sequence of computations; and  

a second memory partition to store data specific to at least one computation in the  

sequence of computations.  
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123. (New) The computer system of claim 117, wherein the controller is configured to transfer 

the output data from the accelerator memory to the main memory without transferring any of the  

intermediate results from the accelerator memory to the main memory so as to reduce data  

transfer via the bus.  

124. (New) The computer system of claim 117, wherein the controller is configured to transfer 

at least a portion of the output data from the accelerator memory to the main memory after the at  

least one processing unit has begun to perform another sequence of computations.  

125. (New) The computer system of claim 124, wherein the controller is configured to initiate 

transfer of the at least a portion of the input data and to transfer the at least a portion of the  

output data in parallel with performance of at least one computation in the other sequence of 

computations by the at least one processing unit.  

126. fNew) The computer system of claim 117, wherein the controller is configured to control  

execution of the sequence of computations by the at least one processing unit.  

127. (New, Amended) The computer system of claim 117, further comprising:  

at least one of a video camera, a microphone, or a cell recording electrode, operably 

coupled to the central processing unit, to acquire the input data in real time.  

128. (New, Amended) A method of performing a sequence of computations on a computer 

system comprising a central processing unit (CPU), a main memory operably coupled to the  

central processing unit via a bus, an accelerator operably coupled to the CPU and the main  

memory via the bus, the accelerator comprising a processing unit and an accelerator memory, the  

method comprising:  

(A) performing, by the processing unit, the sequence of computations on a first portion of 

input data so as to generate a first portion of output data, intermediate computations in the  

sequence of computations yielding intermediate results;  

(B) in parallel with performing the sequence of computations by the processing unit in  

(A), transferring a second portion of the input data from the main memory to the accelerator via  

the bus; and  
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(C) in parallel with performing the sequence of computations by the processing unit in 

(A), transferring a second portion of the output data from the accelerator memory to the main  

memory via the bus.  

129. (New) The method of claim 128, further comprising:  

storing the input data in the main memory in response to a user interaction.  

130. (New) The method of claim 128, further comprising:  

receiving the input data at a first rate; and  

wherein (A) comprises performing the sequence of computations at a second rate 

different than the first rate.  

131. (New) The method of claim 128, wherein (A) comprises:  

generating an output representative of an output of at least one neuron in an artificial  

neural network.  

132. (New) The method of claim 128, wherein (C) comprises:  

transferring the second portion of the output data from the accelerator memory to the  

main memory without transferring any of the intermediate results of the plurality of sequential  

computations from the accelerator memory to the main memory so as to reduce data transfer via 

the bus.  

133. (New) The method of claim 128, wherein (C) comprises:  

transferring the second portion of the output data from the accelerator memory to the  

main memory after the processing unit has begun to perform another sequence of computations.  

134. (New) The method of claim 133, wherein (C) further comprises:  

initiating transfer of the second portion of the output data in parallel with performance of 

at least one computation in the other sequence of computations.  

135. fNew) The method of claim 128, further comprising:  

acquiring the input data in real time with at least one of a video camera, a microphone, or 

a cell recording electrode operably coupled to the processing unit.  

136. (New) The method of claim 128, further comprising:  
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storing parameters common to all of the computations in the sequence of computations in 

a first memory partition in the accelerator memory-, and  

storing data specific to at least one computation in the sequence of computations in a  

second memory partition in the accelerator memory.  

137. (New) A system for executing an artificial neural network, the system comprising:  

a first processing unit to receive input data in real time from a sensor;  

a memory, operably coupled to the first processing unit, to store a first portion of the  

input data;  

a second processing unit, operably coupled to the memory, to generate first output data  

from the first portion of the input data, the first output data representing an output of at least one 

neuron in a first layer of neurons in the artificial neural network;  

a controller, operably coupled to the second processing unit and the memory, to store a 

second portion of the input data in the memory while the second processing unit generates the  

first output data.  

138. (New) The system of claim 137, wherein the sensor is a microphone.  

139. (New) The system of claim 137, wherein the sensor is a video camera.  

140. (New) The system of claim 137, wherein the second processing unit is further configured 

to generate second output data from the second portion of the input data, the second output data  

representing an output of at least one neuron in a second layer of neurons in the artificial neural  

network.  

141. (New) The system of claim 140, further comprising:  

a random access memory, operably coupled to the first processing unit, to receive the  

first output data from the memory while the second processing unit generates the second output 

data.  
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Reissue is requested because of antecedent basis errors in issued claim 1 of US 9,189,828. 
Specifically, claim 1 lacks antecedent basis for "the plurality of computations," which is being 
amended to recite "the sequence of computations" to correct this error. Reissue is also 
requested because Applicant erred by claiming less than it had a right to claim in US 
9,189,828. Claim 21, for example, corrects this error because it does not recite "a central 
processing unit" as in claim 1. And claim 79, for example, corrects Applicant's error by 
claiming the "user interaction stream" that appears in the embodiment of FIG. 3 of US 
9,189,828 and has not been claimed to date. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 1.175. 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 30 minutes to complete. 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

lf you need assistance in completing the foml, call 1-800-PTO-9199 and select option 2. 
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Information: 

Total Files Size (in bytes): 663266 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111  

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371  

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office  

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE  
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

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

15/808,201 11/09/2017 

149890 7590 

SMITH BALUCH LLP 
376 BOYLSTON ST 
STE 401 
BOSTON, MA 02116 

05/13/2019 

Anatoli Gorchetchnikov NRLA-001US03 1077 

EXAMINER 

WOOD, WILLIAM 1-1 

ART UNIT PAPER NUMBER 

3992 

NOTIFICATION DATE DELIVERY MODE 

05/13/2019 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 

following e-mail address(es): 

docketing @smithbaluch.com 

smith@smithbaluch.com 

PTOL-90A (Rev. 04/07) 
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Application No. 

15/808,201 

Applicant(s) 

Gorchetchnikov et al. 

Office Action Summary Examiner 

WILLIAM H WOOD 

Art Unit 

3992 

AIA (FITF) Status 

No 

— The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )11I Responsive to communication(s) filed on 03/20/2019. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 

2a)0 This action is FINAL. 2b) 0 This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 
; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex paite Quayle, 1935 C.D. 11, 453 0.G. 213. 

Disposition of Claims* 

5) J Claim(s) 1-60,62-66 and 68-141 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) D Claim(s)   is/are allowed. 

7) 0 Claim(s) 1-60,62-66 and 68-141 is/are rejected. 

8) 0 Claim(s) is/are objected to. 

9) 0 Claim(s) are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.  

Application Papers 

10)0 The specification is objected to by the Examiner. 

11)0 The drawing(s) filed on is/are: a)0 accepted or b)0 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)D All b)D Some** c)D None of the: 

1.0 Certified copies of the priority documents have been received. 

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

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

— See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) Notice of References Cited (PTO-892) 

2) Ei Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date 03/20/2019. 

3) Ei Interview Summary (PTO-413) 
Paper No(s)/Mail Date 20190418. 

4) 11 Other: . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20190418 
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Application/Control Number: 15/808,201 Page 2 

Art Unit: 3992 

The present application is being examined under the pre-AIA first to invent provisions. 

DETAILED ACTION 

For reissue applications filed before September 16, 2012, all references to 35 U.S.C. 251 and 37 

CFR 1.172, 1.175, and 3.73 are to the law and rules in effect on September 15, 2012. Where specifically 

designated, these are "pre-AIA" provisions. 

For reissue applications filed on or after September 16, 2012, all references to 35 U.S.C. 251 and 

37 CFR 1.172, 1.175, and 3.73 are to the current provisions. 

Claims 1-60, 62-66, and 68-141 are currently pending in the application. Claims 1-20 are original 

claims to patent US 9,189,828 B2 and claims 21-60, 62-66, and 68-141 are newly added claims. 

Reissue 

Applicant is reminded of the continuing obligation under 37 CFR 1.178(b), to timely apprise the 

Office of any prior or concurrent proceeding in which Patent No. 9,189,828 is or was involved. These 

proceedings would include interferences, reissues, reexaminations, and litigation. 

Applicant is further reminded of the continuing obligation under 37 CFR 1.56, to timely apprise 

the Office of any information which is material to patentability of the claims under consideration in this 

reissue application. 

These obligations rest with each individual associated with the filing and prosecution of this 

application for reissue. See also MPEP §§ 1404, 1442.01 and 1442.04. 

Applicant is notified that any subsequent amendment to the specification and/or claims must 

comply with 37 CFR 1.173(b). 

Information Disclosure Statement 
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Application/Control Number: 15/808,201 Page 3 

Art Unit: 3992 

The information disclosure statement (IDS) submitted on 03/20/2019 have been considered in 

accordance with MPEP 609, including timing and content requirements (see also 37 C.F.R. 1.97 and 

1.98). Documents not meeting a particular criteria are lined through and not considered. NOTE: Item 1 

of the Non-Patent Literature is titled "Brain-inspired computing". No such document could be found. 

However, one submitted document does not appear on the IDS and is titled "From Spikes to Inter-Areal 

Synchrony: How attentive matching and resonance control learning and information processing by 

laminar thalamocortical circuits". 

Claim Objections 

Claim 12 is objected to because of the following informalities: the amendment (03/20/2019) 

does not contain a parenthetical expression as required by 1.173(b)(2) or a status as required by CFR 

1.173(c). Appropriate correction is required. 

Claims 21-41 are objected to because of the following informalities: the amendment 

(03/20/2019) does not provide support for the changes as required by CFR 1.173(c). The support 

provided (on page 25 of the response) does not show computations represent layers. Appropriate 

correction is required. 

Claims 42-54 are objected to because of the following informalities: the amendment 

(03/20/2019) does not provide support for the changes as required by CFR 1.173(c). No support is 

provided in any manner. Appropriate correction is required. 

Claims 42-54, 62-66, and 117-127 are objected to because of the following informalities: the 

amendment (03/20/2019) does not provide support for the changes as required by CFR 1.173(c), 

specifically the claim language "external system". Appropriate correction is required. 

Claims 101-116 and 137-141 are objected to because of the following informalities: the 

amendment (03/20/2019) does not provide support for the changes as required by CFR 1.173(c), 

NVIDIA Ex1002 Page 700 of 1081 



Application/Control Number: 15/808,201 Page 4 

Art Unit: 3992 

specifically the claim language relating computational cycles to first and second layers of neurons. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of 35 U.S.C. 112(b): 

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing out 

and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 

invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 

claiming the subject matter which the applicant regards as his invention. 

Claims 62-66 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, 

as being indefinite for failing to particularly point out and distinctly claim the subject matter which the 

inventor or a joint inventor, or for pre-AIA the applicant regards as the invention. In particular, 

independent claim 62, upon which claims 63-66 depend, now states, "transferring the input data into 

the memory ... during performance of the sequence of computations by the GPU". This limitation is 

treated as stating, "transferring at least a portion of the input data ...". This interpretation is necessary in 

order for at least a portion of the input data to have already been transferred so that in can be 

performed upon by the GPU. 

Claim Analysis — 35 USC § 251 

Withdrawn are the rejections of claims 21-116 under 35 U.S.C. 251 as being an improper 

recapture of broadened claimed subject matter surrendered in the application for the patent upon 

which the present reissue is based. 

It is noted that the following is the three step test for determining recapture in reissue 

applications (see: MPEP 1412.02(11)): "(1) first, we determine whether, and in what respect, the reissue 
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Art Unit: 3992 

claims are broader in scope than the original patent claims; (2) next, we determine whether the broader 

aspects of the reissue claims relate to subject matter surrendered in the original prosecution; and (3) 

finally, we determine whether the reissue claims were materially narrowed in other respects, so that the 

claims may not have been enlarged, and hence avoid the recapture rule." 

Claims directed toward separate inventions/embodiments/species that were disclosed but 

never covered by the original prosecution claims may be to overlooked aspects. Claims to overlooked 

aspects are not subject to recapture because the claims are, by definition, unrelated to subject matter 

that was surrendered during the prosecution of the original application (see MPEP 1412.0111. and MPEP 

1402.02). 

Upon further consideration, including in view of Patent Owner's response of 03/20/2019, the 

following concise analysis is provided and supersedes the analysis of the preceding office action of 

11/20/2018. 

Analysis 1: The record of the prior proceedings 11/860,254 (US 8,648,867 B2) and 14/147,015 

(US 9,189,828 B2) indicate: 

a. In application 14/147,015, the Amendment of 03/10/2015 added to claim 1 (issued as 

claim 1 in patent 9,189,828) the following limitations in order to overcome the cited 

prior art (additions shown by underlining): a central processing unit to receive input  

data; main memory, operably coupled to the central processing unit via a bus, to store  

the input data received by the central processing unit; an accelerator, operably coupled 

to the central processing unit and the first memory via the bus, to receive at least a  

portion of the input data from the main memory, the accelerator comprising: at least 

one graphics processing unit to perform a sequence of computations on the at least a  

portion of the input data so as to generate output data, intermediate computations in  
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the sequence of computations yielding intermediate results; and accelerator memory, 

operably coupled to the graphic processing unit, to store the results of the plurality of 

sequential computations; and a controller, operably coupled to the at least one graphics  

processing unit and the accelerator memory, to transfer the at least a portion of the 

input data into the accelerator memory and to transfer at least a portion of the output 

data from the accelerator memory to the main memory during performance of the  

sequence of computations by the at least one graphic processing unit. The 

accompanying remarks of 03/10/2015, on page 8, further indicate the following 

limitations overcome the cited prior art: "a controller ... to transfer at least a portion of 

the output data from the accelerator memory to [a] main memory during performance 

of [a] sequence of computations by [a] graphic processing unit". 

b. In application 14/147,015, the Amendment of 03/10/2015 added claim 12 (issued as 

claim 12 in patent 9,189,828) with the following limitations in order to overcome the 

cited prior art (additions shown by underlining): A method of performing a sequence of 

computations on a computer system comprising a central processing unit (CPU), a main  

memory operably coupled to the central processing unit via a bus, an accelerator  

operably coupled to the CPU and the main memory via the bus, the accelerator  

comprising a graphics processing unit (GPU) and an accelerator memory, the method  

comprising: (A) performing, by the GPU, the sequence of computations on a first portion 

of the input data so as to generate a first portion of the output data, intermediate  

computations in the sequence of computations yielding intermediate results; (B) in  

parallel with performing the sequence of computations by the GPU in (A), transferring a  

second portion of the input data from the main memory to the accelerator via the bus;  

and (C) in parallel with performing the sequence of computations by the GPU in (A),  

NVIDIA Ex1002 Page 703 of 1081 



Application/Control Number: 15/808,201 Page 7 
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transferring a second portion of the output data from the accelerator memory to the  

main memory via the bus. 

c. In application 11/860,254, the Amendment of 07/31/2013 added to claim 1 (issued as 

claim 1 in patent 8,648,867) the following limitations in order to overcome the cited 

prior art (additions shown by underlining): A computer system for performing a  

numerical simulation over a plurality of computational cycles including at least a first  

computational cycle and a second computational cycle, the computer system  

comprising: a central processing unit; a main memory, operably coupled to the central  

processing unit, to store input data to be accessed by the central processing unit in 

performing the numerical simulation; a video system, operably coupled to the central  

processing unit, to drive a video monitor to display an indication of the numerical  

simulation in response to the computer system performing the numerical simulation; 

an accelerator, operably coupled to the central processing unit, to receive at least a  

portion of the input data from the central processing unit and  to provide first output 

data generated during the first computational cycle to the central processing unit after a 

conclusion of the first computational cycle, the accelerator comprising: at least one 

graphics processing unit to generate second output data, during the second  

computational cycle, by performing at least one calculation on the first output data; and 

an accelerator memory, operably coupled to the at least one graphic processing unit, 

the accelerator memory comprising: a first partition, referenced by a first pointer, to  

store the first output data during the second computational cycle; and a second  

partition, referenced by a second pointer, to store the second output data generated  

during the second computational cycle; and an accelerator controller, operably coupled  

to the accelerator memory and the central processing unit, to transfer the at least the  
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portion of the input data into the accelerator memory before the first computational  

cycle, to transfer the first output data from the accelerator memory to the main  

memory during the second computational cycle, to direct the second output data into  

the second partition during the second computational cycle, and to swap the first  

pointer and the second pointer at the conclusion of the second computational cycle  

such that the second output data becomes an input for a third computational cycle of 

the plurality of computational cycles. The accompanying remarks of 07/31/2013, on 

pages 11-13, further indicate the following limitations overcome the cited prior art: 

"accelerator controller, operably coupled to the accelerator memory and the central 

processing unit, to transfer the at least the portion of the input data into the accelerator 

memory before the first computational cycle, to transfer the first output data from the 

accelerator memory to the main memory during the second computational cycle, to 

direct the second output data into the second partition at the end of the second 

computational cycle, and to swap the first pointer and the second pointer at the 

conclusion of the second computational cycle such that the second output data 

becomes an input for a third computational cycle of the plurality of computational 

cycles". The remarks argue claims 1 and 17 are similar in this regard. 

d. In application 11/860,254, the Amendment of 07/31/2013 added to claim 10 (issued as 

claim 9 in patent 8,648,867) the following limitations in order to overcome the cited 

prior art (additions shown by underlining): An accelerator system for a computer system 

performing a numerical simulation, the accelerator system comprising: at least one 

graphics processing unit to generate output data by performing at least one  

computation during a first computational cycle of the numerical simulation; an 

accelerator memory, operably coupled to the at least one graphics processing unit, to 
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store data used to perform the at least one computation; and an accelerator controller, 

operably coupled to the accelerator memory and the at least one graphics processing 

unit, to execute: (i) a computational stream controlling performance of the at least one  

computation by the at least one graphics processing unit; (ii) an output stream  

controlling transfer of the output data from the at least one graphics processing unit to 

the accelerator memory during the first computational cycle; and (iii) an input stream  

controlling transfer of input data to the accelerator memory for use by the at least one  

graphics processing unit during a second computational cycle of the numerical  

simulation. The accompanying remarks of 07/31/2013, on page 14, further indicate the 

following limitations overcome the cited prior art: an accelerator controller that 

executes a computational stream to control performance of a first computation, an 

output stream to transfer data at the end of the first computational cycle, and an input 

stream to control the transfer of input data into the accelerator memory. 

e. In application 11/860,254, the Amendment of 07/31/2013 added to claim 17 (issued as 

claim 16 in patent 8,648,867) the following limitations in order to overcome the cited 

prior art (additions shown by underlining): A method for performing a numerical 

simulation on input data in a computer system including a central processing unit and  

an accelerator, the method comprising: receiving, by an accelerator, first input data  

from the central processing unit; transferring, by an accelerator controller, the first  

input data into a first partition, referenced by first pointer, of an accelerator memory  

before a first computational cycle of the numerical simulation; performing, by at least  

one graphics processing unit during the first computational cycle, at least one  

calculation on the first portion of the input data as to generate first output data;  

storing, by the accelerator controller, the first output data into a second partition,  
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referenced by a second pointer, of the accelerator memory; and swapping the first  

pointer with the second pointer at the end of the first computational cycle, such that 

the first output data becomes an input for a second computational cycle of the  

numerical simulation. 

Analysis 2: Claims directed toward separate inventions/embodiments/species that were 

disclosed but never covered by the original prosecution claims may be to overlooked aspects. Claims to 

overlooked aspects are not subject to recapture because the claims are, by definition, unrelated to 

subject matter that was surrendered during the prosecution of the original application (see MPEP 

1412.0111. and MPEP 1402.02). The following independent claims are subject to recapture analysis as 

follows: 

a. Claim 21: no recapture; the instant claim is directed toward an accelerator system with the 

closest comparison being with claim 9 of USPN 8,648,867 (see above Analysis 1d), however that 

claim is directed toward numerical simulation making use of various streams; though "numerical 

simulation" is broad, the instant claim 21 is further narrowed by "the sequence of computations 

representing an artificial neural network, computations in the sequence of computations 

representing respective layers of neurons in an artificial neural network"; in summary the claim 

is now constituted to different aspects as compared to the prosecution claims, and as such the 

removed limitations are not to surrendered subject matter, and further the claim is materially 

narrowed; 

b. Claim 42: no recapture; the instant claim is directed toward "a method of performing a 

sequence of computations representing an artificial neural network", but does not state the 

main memory found in claims 1 and 12 of USPN 9,189,828; the instant claim is further narrowed 

to "computations in the sequence of computations representing respective layers of neurons in 
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the artificial neural network"; in summary the claim is now constituted to different aspects as 

compared to the prosecution claims, and as such the removed limitations are not to 

surrendered subject matter, and further the claim is materially narrowed; 

c. Claim 56: no recapture; the instant claim is directed toward an accelerator system, does not 

have a main memory, and is not directed toward various "streams"; the instant claim is further 

narrowed to "computations in the sequence of computational elements representing a layer of 

neurons in an artificial neural network, an output of the computation in the sequence of 

computations representing an output of a neuron in the artificial network"; in summary the 

claim is now constituted to different aspects as compared to the prosecution claims, and as such 

the removed limitations are not to surrendered subject matter, and further the claim is 

materially narrowed; 

d. Claim 62: no recapture for similar reasons as claim 42; 

e. Claim 68: no recapture; the instant claim is directed toward "a method of executing 

computations representing an artificial neural network on a computer system comprising at 

least one central processing unit" with the closest comparison being with claim 16 of USPN 

8,648,867 (see above Analysis le), however that claim is directed toward numerical simulation; 

the instant claim 68 is narrowed by "an artificial neural network"; in summary the claim is now 

constituted to different aspects as compared to the prosecution claims, and as such the 

removed limitations are not to surrendered subject matter, and further the claim is materially 

narrowed; 

f. Claim 79: no recapture; the instant claim is directed toward "a system for executing 

computations representing an artificial neural network" with the closest comparison being with 

claim 9 of USPN 8,648,867 (see above Analysis 1d), however that claim is directed toward 

numerical simulation; the instant claim 79 is narrowed by "an artificial neural network"; in 
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summary the claim is now constituted to different aspects as compared to the prosecution 

claims, and as such the removed limitations are not to surrendered subject matter, and further 

the claim is materially narrowed; 

g. Claim 90: no recapture; the instant claim is directed toward "a method of performing a 

sequence of computations", but does not state the CPU or main memory found in claims 1 and 

12 of USPN 9,189,828; the instant claim is further materially narrowed by "the first portion of 

the output data representing an output of an artificial neural network"; in summary the claim is 

now constituted to different aspects as compared to the prosecution claims, and as such the 

removed limitations are not to surrendered subject matter, and further the claim is materially 

narrowed; 

h. Claim 95: no recapture for similar reasons as to claim 90; 

i. Claim 101: no recapture; the instant claim is directed toward a method for performing a 

numerical simulation representing an artificial neural network with the closest comparison 

being with claims 1 and 16 of USPN 8,648,867 (see above Analysis lc and le); the instant claim 

101 is further narrowed by "representing a first layer of neurons in the artificial neural network" 

and "representing a second layer of neurons in the artificial neural network"; in summary the 

claim is now constituted to different aspects as compared to the prosecution claims, and as such 

the removed limitations are not to surrendered subject matter, and further the claim is 

materially narrowed; 

j. Claim 108: no recapture for similar reasons as to claim 101; 

k. Claim 112: no recapture; the instant claim is directed to a "system for executing an artificial 

neural network" further limited such that first output data represents an output in a first layer 

of neurons and then becomes an input for a second layer of neurons; the claimed "processing 

unit" is in reference to an accelerator/gpu which previous prosecution claims did not add to 
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overcome prior art (see above Analysis la, lc and 1d); in summary the claim is now constituted 

to different aspects as compared to the prosecution claims, and as such the removed limitations 

are not to surrendered subject matter, and further the claim is materially narrowed; 

I. Claims 117 and 128: no recapture as indicated in the previous office action of 11/20/2018; 

m. Claim 137: no recapture; the instant claim is directed to a "system for executing an artificial 

neural network" further limited such that first output data represents an output in a first layer 

of neurons; this further limitation negates the need for the previous prosecution added 

limitations "intermediate computations in the sequence of computations yielding intermediate 

results" and "to transfer the at least a portion of". 

Claim Rejections - 35 USC § 102 and § 103 

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 

and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and 

the rationale supporting the rejection, would be the same under either status. 

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

the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(a) the invention was known or used by others in this country, or patented or described in a printed 

publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 

public use or on sale in this country, more than one year prior to the date of application for patent in 

the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 

another filed in the United States before the invention by the applicant for patent or (2) a patent 

granted on an application for patent by another filed in the United States before the invention by the 

applicant for patent, except that an international application filed under the treaty defined in section 

351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 

21(2) of such treaty in the English language. 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 102, if the differences between the subject matter sought to be patented and the 

prior art are such that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

Patentability shall not be negatived by the manner in which the invention was made. 

Claim(s) 1-7, 10-16, 19-40, 42-43, 47-54, 56-60, 62-66, 68-72, 74-77, 79-83, 85-88, 90, 92-95, 97-

100, and 117-123, 126-132, 135-138, and 140-141 is/are rejected under pre-AIA 35 U.S.C. 102(e) as 

being anticipated by US 7,219,085 B2 (herein Buck). 

Claim 1  

Buck discloses a computer system (Buck: figure 1), comprising: 

a central processing unit to receive input data (Buck: figure 1, elements 120 and 160; figure 2, 

element 120; column 9, lines 33-36); 

main memory, operably coupled to the central processing unit via a bus, to store the input data 

received by the central processing unit (Buck: figure 1, elements 121, 130, 141, 152, 1.56); 

an accelerator, operably coupled to the central processing unit and the main memory via the 

bus (Buck: figure 1, element 190), to receive at least a portion of the input data from the main memory 

(Buck: column 21, lines 54-64), the accelerator comprising: 

at least one graphics processing unit to perform a sequence of computations on the at 

least a portion of the input data so as to generate output data (Buck: figure 2, element 220; 

figure 5; figure 7; column 12, lines 16-26), intermediate computations in the sequence of 
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computations yielding intermediate results (Buck: figure 5, elements 595, temporary data, or 

565, intermediate versions of W); and 

accelerator memory, operably coupled to the at least one graphics processing unit, to 

store the results of the sequence of computations (Buck: figures 2 and 5, element 230); and 

a controller, operably coupled to the at least one graphics processing unit and the 

accelerator memory, to transfer the at least a portion of the input data into the accelerator 

memory and to transfer at least a portion of the output data from the accelerator memory to 

the main memory during performance of the sequence of computations by the at least one 

graphics processing unit (Buck: column 11, line 12 to column 12, line 26). 

Claim 2  

Buck discloses the computer system of claim 1, wherein the central processing unit is configured to 

receive the input data in response to a user interaction (Buck: column 7, lines 51-55; column 23, lines 13-

15). 

Claim 3  

Buck discloses the computer system of claim 1, wherein: the central processing unit is configured to 

receive the input data at a first rate; and the at least one graphics processing unit is configured to 

perform the sequence of computations at a second rate different than the first rate (Buck: column 2, 

lines 55-67; column 9, lines 10-14; column 14, lines 40-44; CPU and GPU function at different rates). 

Claim 4 
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Buck discloses the computer system of claim 1, wherein the main memory is configured to store a 

copy of the output data stored in the accelerator memory (Buck: column 7, lines 39-51; figure 5, 

elements 580 and 585). 

Claim 5  

Buck discloses the computer system of claim 1, wherein an output of at least one computation in the 

sequence of computations represents an output of at least one neuron in an artificial neural network 

(Buck: figure 7; column 22, lines 26-27; output of a neural network is an output layer of 

neurons). 

Claim 6 

Buck discloses the computer system of claim 1, wherein accelerator memory comprises: a first 

memory bank to store parameters common to all of the computations in the sequence of computations; 

and a second memory bank to store data specific to at least one computation in the sequence of 

computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see 

also column 20, lines 1-4). 

Claim 7 

Buck discloses the computer system of claim 1, wherein the controller is configured to transfer the 

output data from the accelerator memory to the main memory without transferring any of the 

intermediate results from the accelerator memory to the main memory so as to reduce data transfer via 

the bus (Buck: figure 5, elements 595, temporary data, or 565, intermediate versions of W; figure 5, 

NVIDIA Ex1002 Page 713 of 1081 



Application/Control Number: 15/808,201 Page 17 

Art Unit: 3992 

temporary data is never sent back; and column 11, lines 12-41, some embodiments do not sent back the 

intermediate versions of W). 

Claim 10 

Buck discloses the computer system of claim 1, wherein the controller is configured to control 

execution of the sequence of computations by the at least one graphics processing unit (Buck: column 

12, lines 16-26). 

Claim 11  

Buck discloses the computer system of claim 1, further comprising: at least one of a video camera, a 

microphone, or a cell recording electrode, operably coupled to the central processing unit, to acquire 

the input data in real time (Buck: column 7, line 51 to column 8, line 2; column 9, lines 33-36; column 23, 

lines 26-30). 

Claim 12  

Buck discloses a method of performing a sequence of computations on a computer system 

comprising a central processing unit (CPU), a main memory operably coupled to the central processing 

unit via a bus, an accelerator operably coupled to the CPU and the main memory via the bus, the 

accelerator comprising a graphics processing unit (GPU) and an accelerator memory (Buck: figure 1, 

elements 120 and 160; figure 2, element 120; column 9, lines 33-36; figure 1, elements 121, 130, 141, 

152, 156; figure 1, element 190; figure 2, elements 220 and 230), the method comprising: 

(A) performing, by the GPU, the sequence of computations on a first portion of input data so as 

to generate a first portion of output data (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 
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16-26), intermediate computations in the sequence of computations yielding intermediate results (Buck: 

figure 5, elements 595, temporary data, or 565, intermediate versions of W); 

(B) in parallel with performing the sequence of computations by the GPU in (A), transferring a 

second portion of the input data from the main memory to the accelerator via the bus (Buck: column 11, 

line 12 to column 12, line 26); and 

(C) in parallel with performing the sequence of computations by the GPU in (A), transferring a 

second portion of the output data from the accelerator memory to the main memory via the bus (Buck: 

column 11, line 12 to column 12, line 26). 

Claims 13-16 and 19-20 

The limitations of claims 13-16 and 19-20 correspond to the limitations of claims 2-7 and 10-11 

and as such are rejected in a corresponding manner. 

Claim 21  

Buck discloses an accelerator system (Buck: figure 2, element 190) comprising: 

a graphics processing unit (GPU) to perform a sequence of computations on input data so as to 

generate output data (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 16-26), the 

sequence of computations representing an artificial neural network, computations in the sequence of  

computations representing layers of neurons in an artificial neural network (Buck: figure 7; column 21, 

lines 61-64; column 22, lines 26-27); 

a memory, operably coupled to the GPU, to store the input data and the output data (Buck: 

figure 5, element 230); and 

a controller, operably coupled to the GPU and the memory, to transfer the input data into the 

memory and to transfer at least a portion of the output data from the memory during performance of 
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the sequence of computations by the GPU (Buck: figure 5, inputs and outputs; column 11, line 59 to 

column 12, line 6). 

Claim 22  

Buck discloses the accelerator system of claim 21, wherein the GPU is operably coupled to a central 

processing unit (CPU) of a computer system (Buck: figure 2). 

Claim 23  

Buck discloses the accelerator system of claim 21, wherein the GPU is mounted on an expansion card 

operably coupled to a motherboard of a computer system (Buck: figure 2, element 210; column 9, lines 

15-22, AGP and PCI Express busses are for expansion cards coupled to a motherboard). 

Claim 24  

Buck discloses the accelerator system of claim 21, further comprising: a central processing unit (CPU) 

(Buck: figure 1, element 120), a system memory (Buck: figure 1, element 130), and a non-volatile 

memory installed on a motherboard (Buck: figure 1, element 133; column 6, lines 27-40, at least ISA bus 

indicates motherboard). 

Claim 25  

Buck discloses the accelerator system of claim 24, wherein the GPU is operably coupled to the CPU via 

a system bus on the motherboard (Buck: figure 1, element 190 containing the GPU; figure 2, elements 

190 and 210; column 9, lines 15-22, AGP and PCI Express busses are for expansion cards coupled to a 

motherboard). 
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Claim 26 

Buck discloses the accelerator system of claim 25, wherein the system bus has a bandwidth of 3.2 GB/s 

to 15 GB/s (Buck: column 9, lines 15-22, PCI Express bus has a bandwidth higher than 3.2GB/s). 

Claim 27 

Buck discloses the accelerator system of claim 25, wherein the controller is configured to transfer the 

input data and the at least a portion of the output data via the system bus (Buck: figure 2, element 

210). 

Claim 28 

Buck discloses the accelerator system of claim 25, further comprising: a video card, operably coupled 

to the motherboard via a local bus, to transfer graphical information to a display (Buck: figure 1, 

elements 190, 121, and 191; claim language "local bus" is reference language "system bus"). 

Claim 29 

Buck discloses the accelerator system of claim 28, wherein the local bus has a lower bandwidth than 

the system bus (Buck: figure 1, element 121; column 6, lines 27-40, at least ISA bus; claim language 

"local bus" is reference language "system bus"; figure 2, element 210; column 9, lines 15-22; ISA bus has 

a lower bandwidth than a PCI Express bus). 

Claim 30 

Buck discloses the accelerator system of claim 21, wherein the memory comprises: a first memory 

partition to store parameters common to every computation in the sequence of computations (Buck: 
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figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also column 20, lines 

1-4). 

Claim 31  

Buck discloses the accelerator system of claim 30, wherein the memory further comprises: a second 

memory partition to store data specific to the computation in the sequence of computations (Buck: 

figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also column 20, lines 

1-4). 

Claim 32  

Buck discloses the accelerator system of claim 31, wherein the second memory partition comprises: a 

first partition to hold external input data patterns (Buck: figure 5, element 530; column 10, lines 61-

62); a second partition to hold representations of internal variables (Buck: column 15, lines 49-60); a 

third partition to hold an input of the computation in the sequence of computations (Buck: column 10, 

lines 43-44); and a fourth partition to hold the output of the computation in the sequence of 

computations (Buck: figure 5, element 510). 

Claim 33  

Buck discloses the accelerator system of claim 31, wherein the second memory partition is configured 

to accumulate the output of the computation in the sequence of computations during execution, by the 

GPU, of computational elements of the computation in the sequence of computations (Buck: column 11, 

lines 50-52). 
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Claim 34  

Buck discloses the accelerator system of claim 31, wherein the second memory partition is configured 

to store an output of a previous computation in the sequence of computations, the output of the 

previous computation being accessible to computational elements executed by the GPU during the 

computation in the sequence of computations (Buck: figure 5, at least element 510; column 11, line 12 

to column 12, line 15). 

Claim 35  

Buck discloses the accelerator system of claim 21, wherein the computation in the sequence of 

computations performed by the GPU comprises a plurality of computational elements (Buck: column 21, 

lines 61-64). 

Claim 36 

Buck discloses the accelerator system of claim 35, wherein the plurality of computational elements 

represents a layer of neurons in an artificial neural network (Buck: figure 7; column 21, lines 61-64; 

column 22, lines 26-27; output of a neural network is an output layer of neurons). 

Claim 37 

Buck discloses the accelerator system of claim 36, wherein all neurons in the layer of neurons are 

described by the same equation (Buck: figure 7, same neuron type divided by layer; column 13, lines 33-

55; and column 11, lines 33-36). 

Claim 38 
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Buck discloses the accelerator system of claim 21, wherein the memory is configured to store 

intermediate results of the sequence of computations (Buck: figure 5, elements 595, temporary data, or 

565, intermediate versions of W) and the controller is configured to transfer the output data from the 

memory to a main memory without transferring the intermediate results (Buck: figure 5, temporary 

data is never sent back; and column 11, lines 12-41, some embodiments do not sent back the 

intermediate versions of W). 

Claim 39 

Buck discloses the accelerator system of claim 21, wherein the controller is configured to initiate 

transfer of at least a portion of the input data (Buck: column 10, lines 36-43) and to transfer the at least 

a portion of the output data in parallel (figure 5, element 585; and column 6, lines 35-40, at least ISA bus 

is 8-bit wide indicating at least a portion of data is in parallel). 

Claim 40 

Buck discloses the accelerator system of claim 21, wherein the input data is acquired by at least one of a 

video camera, a microphone, or a cell recording electrode (Buck: column 7, line 51 to column 8, line 2; 

column 9, lines 33-36; column 21, lines 54-64). 

Claim 42  

Buck discloses a method of performing a sequence of computations representing an artificial neural 

network (Buck: column 21, lines 61-64), the method comprising: 

receiving, at a central processing unit (CPU), first input data acquired from an external system  

(Buck: column 7, line 51 to column 8, line 2; column 9, lines 33-36; column 21, lines 54-64; and also 

column 11, line 12 to column 12, line 15; external systems ranging from input devices to the GPU); 

NVIDIA Ex1002 Page 720 of 1081 



Application/Control Number: 15/808,201 Page 24 

Art Unit: 3992 

performing, by a graphics processing unit (GPU), a first computation in the sequence of 

computations on first input data to generate first output data (Buck: figure 2, element 220; figure 5; 

figure 7; column 12, lines 16-26), computations in the sequence of computations representing respective 

layers of neurons in the artificial neural network (Buck: figure 7; column 21, lines 61-64; column 22, lines 

26-27), an output of a computation in the sequence of computations representing an output of a neuron 

in the artificial neural network (Buck: figure 7; column 22, lines 26-27; output of a neural network is an 

output layer of neurons); 

storing, in a memory operably coupled to the GPU, the first input data and the first output data 

(Buck: figure 5, element 230); and 

transferring second input data into the memory during performance of the sequence of 

computations by the GPU (Buck: figure 5, inputs and outputs; column 11, line 59 to column 12, line 6). 

Claim 43  

Buck discloses the method of claim 42, wherein transferring the second input data comprises 

transferring the second input data via a bus operably coupled to the central processing unit (CPU) (Buck: 

figure 2). 

Claim 47 

Buck discloses the method of claim 42, further comprising: storing, in a first memory partition of the 

memory, parameters common to all of the computations in the sequence of computations (Buck: figure 

2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also column 20, lines 1-4). 

Claim 48 
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Buck discloses the method of claim 47, further comprising: storing, in a second memory partition of the 

memory, data specific to the first computation in the sequence of computations (Buck: figure 2, 230; 

figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also column 20, lines 1-4). 

Claim 49 

Buck discloses the method of claim 48, further comprising: storing, in the second memory partition, 

external input data patterns, representations of internal variables, an input of the computation in the 

sequence of computations, and the output of the computation in the sequence of computations (Buck: 

figure 5, element 530; column 10, lines 61-62; column 15, lines 49-60; column 10, lines 43-44; figure 5, 

element 510). 

Claim 50 

Buck discloses the method of claim 42, wherein storing the first output data comprises: accumulating, in 

the memory, outputs of computational elements executed by the GPU in performing the first 

computation in the sequence of computations (Buck: column 11, lines 50-52). 

Claim 51  

Buck discloses the method of claim 42, further comprising: storing, in the memory, an output of a 

previous computation in the sequence of computations; and accessing, by the GPU, the output of the 

previous computation during performance of the computation in the sequence of computations (Buck: 

figure 5, at least element 510; column 11, line 12 to column 12, line 15). 

Claim 52 
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Buck discloses the method of claim 42, wherein performing the first computation comprises executing a 

plurality of computational elements representing a layer of neurons in an artificial neural network (Buck: 

figure 7; column 21, lines 61-64; column 22, lines 26-27; output of a neural network is an output layer of 

neurons). 

Claim 53  

Buck discloses the method of claim 52, wherein all neurons in the layer of neurons are described by the 

same equation (Buck: figure 7, same neuron type divided by layer; column 13, lines 33-55; and column 

11, lines 33-36). 

Claim 54  

Buck discloses the method of claim 42, further comprising: acquiring the input data with at least one of 

a video camera, a microphone, or a cell recording electrode (Buck: column 7, line 51 to column 8, line 2; 

column 9, lines 33-36; column 21, lines 54-64). 

Claim 56 

Buck discloses an accelerator system (Buck: figure 2, element 190) comprising: 

a graphics processing unit (GPU) to perform a sequence of computations on input data so as to 

generate output data (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 16-26), a 

computation in the sequence of computations comprising a plurality of computational elements, the 

plurality of computational elements representing a layer of neurons in an artificial neural network (Buck: 

column 21, lines 61-64), an output of the computation in the sequence of computations representing an 

output of a neuron in the artificial neural network (Buck: figure 7; column 22, lines 26-27; output of a 

neural network is an output layer of neurons); and 
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a memory, operably coupled to the GPU, to store parameters common to all of the 

computations in the sequence of computations and data specific to the computation in the sequence of 

computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also 

column 20, lines 1-4); and 

a controller, operably coupled to the GPU and the memory, to transfer at least a portion of the  

input data into the memory in parallel with performance of the sequence of computations by the GPU,  

and to transfer at least a portion of the output data from the memory in parallel with performance of 

the sequence of computations by the GPU (Buck: column 11, line 12 to column 12, line 15). 

Claim 57 

Buck discloses the accelerator system of claim 56, wherein all neurons in the layer of neurons are 

described by the same equation (Buck: figure 7, same neuron type divided by layer; column 13, lines 33-

55; and column 11, lines 33-36). 

Claim 58 

Buck discloses the accelerator system of claim 56, wherein the memory is configured to hold: external 

input data patterns (Buck: figure 5, element 530; column 10, lines 61-62); representations of internal 

variables (Buck: column 15, lines 49-60); an input to the computation in the sequence of computations 

(Buck: column 10, lines 43-44); and the output of the computation in the sequence of computations 

(Buck: figure 5, element 510). 

Claim 59 
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Buck discloses the accelerator system of claim 56, wherein the memory is configured to accumulate 

the output of the computation in the sequence of computations during execution of the plurality of 

computational elements by the GPU (Buck: column 11, lines 50-52). 

Claim 60 

Buck discloses the accelerator system of claim 56, wherein the memory is configured to store an 

output of a previous computation in the sequence of computations, the output of the previous 

computation being accessible to the plurality of computational elements during the computation in the 

sequence of computations (Buck: figure 5, at least element 530; column 11, line 12 to column 12, line 

15). 

Claim 62  

Buck discloses a method comprising: 

receiving, at a central processing unit (CPU), input data acquired from an external system (Buck: 

column 7, line 51 to column 8, line 2; column 9, lines 33-36; column 21, lines 54-64; and also column 11, 

line 12 to column 12, line 15; external systems ranging from input devices to the GPU); 

performing, with a graphics processing unit (GPU), a sequence of computations on input data to 

generate output data (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 16-26), a 

computation in the sequence of computations comprising a plurality of computational elements, the 

plurality of computational elements representing a layer of neurons in an artificial neural network (Buck: 

column 21, lines 61-64), an output of the computation in the sequence of computations representing an 

output of a neuron in the artificial neural network (Buck: figure 7; column 22, lines 26-27; output of a 

neural network is an output layer of neurons); 
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storing, in a memory operably coupled to the GPU, parameters common to all of the 

computations in the sequence of computations; in the memory, data specific to the computation in the 

sequence of computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 

36-63; see also column 20, lines 1-4); and 

transferring the input data into the memory and at least a portion of the output data from the  

memory during performance of the sequence of computations by the GPU (Buck: column 11, line 12 to 

column 12, line 15). 

Claim 63-66  

The limitations of claims 63-66 correspond to the limitations of claims 57-61 and as such are 

rejected in a corresponding manner. 

Claim 68 

Buck discloses a method of executing computations representing an artificial neural network (Buck: 

column 21, lines 54-64) on a computer system comprising at least one central processing unit (CPU) 

(Buck: figure 2, element 120), a processing unit (Buck: figure 2, element 220), a first memory partition 

(Buck: figure 2, element 230; column 21, lines 46-49, multiple memory partitions/locations; see also 

column 15, lines 46-60 and figure 9), and a second memory partition (Buck: figure 2, element 230; 

column 21, lines 46-49, multiple memory partitions/locations; see also column 15, lines 46-60 and figure 

9), the method comprising: 

executing, by the at least one CPU, a user interaction stream (Buck: column 9, lines 35-36), the 

user interaction stream controlling transfer of inputs to the artificial neural network to the first memory 

partition and the second memory partition (Buck: figures 2 and 5; column 10, lines 41-43; column 23, 

lines 13-20); 
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executing, by the processing unit, a computational stream (Buck: column 2, lines 24-28; column 

8, lines 39-44), the computational stream controlling data exchange between the user interaction 

stream and the computational stream during execution of the computations representing the artificial 

neural network (Buck: figure 5, elements 220 and 545). 

Claim 69 

Buck discloses the method of claim 68, wherein the user interaction stream controls data exchange 

between the user interaction stream and the computational stream outside of execution of the 

computations representing the artificial neural network (Buck: figure 2, element 130 separated by 

element 120). 

Claim 70 

Buck discloses the method of claim 68, wherein executing the user interaction stream 

comprises: controlling setting and editing of computational elements of the computations representing 

the artificial neural network (Buck: figure 5, see at least 'P'). 

Claim 71  

Buck discloses the method of claim 68, wherein executing the user interaction stream 

comprises: controlling setting and editing of parameters of the computations representing the artificial 

neural network (Buck: figure 5, see at least 'W', 'L', 'ERRORS'). 

Claim 72 
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Buck discloses the method of claim 68, wherein executing the user interaction stream 

comprises: controlling setting and editing of parameters of the inputs to the artificial neural network 

(Buck: figure 5, see at least 'X" and 7'). 

Claim 74  

Buck discloses the method of claim 68, wherein executing the user interaction stream 

comprises: parsing elements to be used in the computations representing the artificial neural network 

(Buck: column 2, lines 10-14; column 6, lines 10-16; column 10, lines 36-38; column 14, line 19 to column 

15, line 18; programming and languages include parsing). 

Claim 75  

Buck discloses the method of claim 74, wherein the processing unit comprises a graphics processing 

unit (CPU) and executing the user interaction stream further comprises: converting the elements into 

GPU programs (Buck: column 2, lines 10-14; column 6, lines 10-16; column 10, lines 36-38; column 14, 

line 19 to column 15, line 18; programming and languages include converting). 

Claim 76 

Buck discloses the method of claim 75, wherein executing the user interaction stream 

comprises: compiling the GPU programs (Buck: column 2, lines 10-14; column 6, lines 10-16; column 10, 

lines 36-38; column 14, line 19 to column 15, line 18; DirectX includes compilation). 

Claim 77 
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Buck discloses the method of claim 76, wherein executing the user interaction stream 

comprises: transferring the GPU programs to the second memory partition (Buck: figure 5; and column 

10, lines 36-41). 

Claims 79-83 and 85-87 

The limitations of claims 79-83 and 85-87 correspond to the limitations of claims 68-72 and 74-

77 and as such are rejected in a corresponding manner. 

Claim 88 

Buck discloses the system of claim 87, wherein the user interaction stream transfers the GPU programs 

to at least one of the first memory partition or the second memory partition (Buck: figure 5; column 10, 

lines 41-43; column 23, lines 13-20; figure 2, element 230; column 21, lines 46-49). 

Claims 90, 92-94, 95, and 97-100 

The limitations of claims 90, 92-94, 95, and 97-100 correspond to the limitations of claims 1-7, 10-16, 

and 19-20 and as such are rejected in a corresponding manner. 

Claims 117-123, 126-132, and /35-/36  

The limitations of claims 117-123, 126-132, and 135-136 correspond to the limitations of claims 1-7, 10-

16, 19-20, 42-43 and 47-54 and as such are rejected in a corresponding manner. 

Claim 137 

Buck discloses a system for executing an artificial neural network (Buck: figure 7; column 21, lines 61-64; 

column 22, lines 26-27), the system comprising: 
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a first processing unit to receive input data in real time from a sensor (Buck: column 7, line 51 to 

column 8, line 2; column 9, lines 33-36; column 21, lines 54-64; and also column 11, line 12 to column 12, 

line 15); 

a memory, operably coupled to the first processing unit, to store a first portion of the input data 

(Buck: figure 5, element 230); 

a second processing unit, operably coupled to the memory, to generate first output data from 

the first portion of the input data, the first output data representing an output of at least one neuron in 

a first layer of neurons in the artificial neural network (Buck: figure 7; column 21, lines 61-64; column 22, 

lines 26-27); 

a controller, operably coupled to the second processing unit and the memory, to store a second 

portion of the input data in the memory while the second processing unit generates the first output data 

(Buck: figure 5, inputs and outputs; column 11, line 59 to column 12, line 6; column 23, lines 7-9). 

Claim 138  

Buck discloses the system of claim 137, wherein the sensor is a microphone (Buck: column 7, 

lines 51-59). 

Claim 140  

Buck discloses the system of claim 137, wherein the second processing unit is further configured to 

generate second output data from the second portion of the input data, the second output data 

representing an output of at least one neuron in a second layer of neurons in the artificial neural 

network (Buck: figure 5, inputs and outputs; column 11, line 59 to column 12, line 6; figure 7; column 21, 

line 65 to column 22, line 27). 
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Claim 141  

Buck discloses the system of claim 140, further comprising: a random access memory, operably coupled 

to the first processing unit, to receive the first output data from the memory while the second 

processing unit generates the second output data (Buck: figure 1, element 132; column 6, lines 53-59; 

column 7, lines 7-18; column 11, line 59 to column 12, line 6). 

Claim 8-9, 17-18, 44-46, 96, 124-125, and 133-134 is/are rejected under pre-AIA 35 U.S.C. 103(a) 

as being unpatentable over US 7,219,085 B2 (herein Buck) in view of US 7,525,547 B1 (herein Diard). 

Claim 8 

To the extent Buck does not explicitly state the computer system of claim 1, wherein the controller is 

configured to transfer at least a portion of the output data from the accelerator memory to the main 

memory after the at least one graphics processing unit has begun to perform another sequence of 

computations, Diard demonstrates that it was known at the time of invention to transfer output from 

an accelerator memory to the main memory while the GPU is performing other operations (Dior& figure 

1, transfer arrows; column 5, lines 1-3; column 13, lines 4-25). It would have been obvious to one of 

ordinary skill in the art at the time of invention to implement the CPU and GPU system of Buck with 

output transferred from the accelerator memory to the main memory after the GPU has started other 

computations as suggested by Diard's teachings. This implementation would have been obvious 

because one of ordinary skill in the art would have found: the implementation of is a substitution and 

application of one known element and technique for another yielding a predictable result using an 

acceptable piece of prior art; and both Buck and Diard are directed to CPU and GPU processing. 

Claim 9 
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To the extent Buck does not explicitly state the computer system of claim 8, wherein the controller is 

configured to initiate transfer of the at least a portion of the input data and to transfer the at least a 

portion of the output data in parallel with performance of at least one computation in the other 

sequence of computations by the at least one graphics processing unit. Diard demonstrates that it was 

known at the time of invention to transfer output from an accelerator memory to the main memory 

while the GPU is performing other operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; 

column 13, lines 4-25). Diard further demonstrates simultaneous transfer of input data and output data 

by an accelerator controller (Diard: column 6, lines 10-26; column 13, lines 4-25). It would have been 

obvious to one of ordinary skill in the art at the time of invention to implement the CPU and GPU system 

of Buck with initiating transfer of input data and transferring output data in parallel with a GPU's 

computation in another sequence of computations as suggested by Diard's teachings. This 

implementation would have been obvious because one of ordinary skill in the art would have found: the 

implementation of is a substitution and application of one known element and technique for another 

yielding a predictable result using an acceptable piece of prior art; and both Buck and Diard are directed 

to CPU and GPU processing. 

Claims 17-18  

The limitations of claims 17-18 correspond to the limitations of claims 8-9 and as such are rejected in a 

corresponding manner. 

Claim 44  

Buck discloses the method of claim 42, further comprising: transferring the first output data from the 

memory to another memory during a second computation in the sequence of computations. Diard 

demonstrates that it was known at the time of invention to transfer output from a memory to another 
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memory during a computation (Dior& figure 1, transfer arrows; column 5, lines 1-3; column 13, lines 4-

25). It would have been obvious to one of ordinary skill in the art at the time of invention to implement 

the CPU and GPU system of Buck with output transferred from the accelerator memory to the main 

memory after the GPU has started other computations as suggested by Diard's teachings. This 

implementation would have been obvious because one of ordinary skill in the art would have found: the 

implementation of is a substitution and application of one known element and technique for another 

yielding a predictable result using an acceptable piece of prior art; and both Buck and Diard are directed 

to CPU and GPU processing. 

Claim 45  

Buck discloses the method of claim 44, further comprising: storing intermediate results of the sequence 

of computations in the memory, and wherein transferring the first output data from the memory to the 

other memory occurs without transferring the intermediate results of the sequence of computations 

(Buck: figure 5, elements 595, temporary data, or 565, intermediate versions of W; figure 5, temporary 

data is never sent back; and column 11, lines 12-41, some embodiments do not sent back the 

intermediate versions of W). 

Claim 46 

Buck discloses the method of claim 44, wherein transferring the second input data and transferring the 

first output data occurs in parallel (Buck: figure 5, element 585; and column 6, lines 35-40, at least ISA 

bus is 8-bit wide indicating at least a portion of data is in parallel). Also, Diard demonstrates that it was 

known at the time of invention to transfer output from an accelerator memory to the main memory 

while the GPU is performing other operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; 
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column 13, lines 4-25). Diard further demonstrates simultaneous transfer of input data and output data 

by an accelerator controller (Diard: column 6, lines 10-26; column 13, lines 4-25). 

Claim 96 

To the extent Buck does not explicitly state the system of claim 95, wherein the first memory partition 

and the second memory partition are logical partitions, Diard demonstrates that it was known at the 

time of invention for various memory to be shared or logically partitioned between graphics units and 

CPUs (Diard: column 4, lines 5-11). It would have been obvious to one of ordinary skill in the art at the 

time of invention to implement the memory of Buck as logical partitions as suggested by Diard's 

teachings. This implementation would have been obvious because one of ordinary skill in the art would 

have found: the implementation of is a substitution and application of one known element and 

technique for another yielding a predictable result using an acceptable piece of prior art; and both Buck 

and Diard are directed to CPU and GPU processing. 

Claims 124-125 and 133-134  

The limitations of claims 124-125 and 133-134 correspond to the limitations of claims 8-9 and 17-18 and 

as such are rejected in a corresponding manner. 

Claims 41, 55, and 91 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

US 7,219,085 B2 (herein Buck) in view of US 7,119,810 B2 (herein Sumanaweera). 

Claim 41  

To the extent Buck does not explicitly state the accelerator system of claim 21, wherein the input data is 

loaded from disk. Sumanaweera demonstrates that it was known at the time of invention to load GPUs 
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from disk (Sumanaweera: column 1, lines 10-19). It would have been obvious to one of ordinary skill in 

the art at the time of invention to implement Buck with input data loaded from disk as suggested by 

Sumanaweera's teachings. This implementation would have been obvious because one of ordinary skill 

in the art would have found: the implementation of is a substitution and application of one known 

element and technique for another yielding a predictable result using an acceptable piece of prior art. 

Claims 55 and 9/  

The limitations of claims 55 and 91 correspond to the limitations of claim 41 and as such are rejected in 

a corresponding manner. 

Claims 73, 78, 84, 89, and 139 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over US 7,219,085 B2 (herein Buck) in view of US 2006/0129506 Al (herein Edelman). 

Claim 73  

To the extent, Buck does not explicitly state the method of claim 68, wherein executing the user 

interaction stream comprises: specifying an output to be saved to disk and/or displayed on a 

screen. Edelman demonstrates that it was known at the time of invention to save computations of an 

output stream to a disk (Edelman: paragraphs 0056, and 0079) and for the output stream to be related 

to an artificial or simulated neural system (Edelman: paragraphs 0056, and 0079). Further, Buck 

demonstrates CPU controlled outputs and disk memory disk (Buck: figures 1 and 2; column 3, lines 46-

51; column 9, lines 15-37). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement the artificial neural network of Buck with saving output to disk as suggested by 

Edelman's teachings. This implementation would have been obvious because one of ordinary skill in the 
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art would have found: the implementation of is a substitution and application of one known element 

and technique for another yielding a predictable result using an acceptable piece of prior art. 

Claim 78 

To the extent Buck does not state the method of claim 68, further comprising: executing, by the at least 

one CPU, a data output stream, the data output stream controlling transfer of outputs of the 

computations representing the artificial neural network to disk. Edelman demonstrates that it was 

known at the time of invention to save computations of an output stream to a disk (Edelman: 

paragraphs 0056, and 0079) and for the output stream to be related to an artificial or simulated neural 

system (Edelman: paragraphs 0056, and 0079). Further, Buck demonstrates CPU controlled outputs and 

disk memory disk (Buck: figures 1 and 2; column 3, lines 46-51; column 9, lines 15-37). It would have 

been obvious to one of ordinary skill in the art at the time of invention to implement the artificial neural 

network of Buck with saving output to disk as suggested by Edelman's teachings. This implementation 

would have been obvious because one of ordinary skill in the art would have found: the implementation 

of is a substitution and application of one known element and technique for another yielding a 

predictable result using an acceptable piece of prior art. 

Claims 84 and 89 

The limitations of claims 84 and 89 correspond to the limitations of claims 73 and 78 and as such are 

rejected in a corresponding manner. 

Claim 139  

Buck does not explicitly state wherein the sensor is a video camera. Edelman demonstrates that it was 

known at the time of invention to make use of video camera input sensors (Edelman: paragraph 0049) 
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in an environment related to artificial neural networks (Edelman: paragraph 0006). It would have been 

obvious to one of ordinary skill in the art at the time of invention to implement an input sensor of Buck 

with or as a video camera as suggested by Edelman's teachings. This implementation would have been 

obvious because one of ordinary skill in the art would have found: the implementation of is a 

substitution and application of one known element and technique for another yielding a predictable 

result using an acceptable piece of prior art; and both references are directed to artificial neural 

networks. 

Claims 101-104 and 106-116 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over US 2001/0010034 Al (herein Burton) in view of US 7,219,085 B2 (herein Buck). 

Claim 101  

Burton discloses a method for performing a numerical simulation over a plurality of computational 

cycles including at least a first computational cycle and a second computational cycle (Burton: figure 7; 

paragraph 0075), the method comprising: 

storing, in a first partition of a memory, first output data during the second computational cycle, 

the first output data generated during the first computational cycle (Burton: figure 7; paragraph 0075; 

the current cycle, which corresponds to the claimed second cycle, uses data that it is storing in memory 

area A and which was previously generated in a first cycle) and being referenced by a first pointer 

(Burton: figure 7, element 38); 

performing, by a processing unit operably coupled to the memory, at least one calculation on 

the first output data during the second computational cycle, the at least one calculation yielding second 

output data (Burton: figure 7, elements 32-36; paragraph 0075; the current cycle generates new output 

data); 
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storing, in a second partition of the memory, the second output data, the second output data 

being referenced by a second pointer (Burton: figure 7, elements 36 and 38; paragraph 0075; writing 

output to memory area B); and 

swapping the first pointer and the second pointer at the conclusion of the second computational 

cycle such that the second output data becomes an input for a third computational cycle of the plurality 

of computational cycles (Burton: figure 7, element 38; the new output data can now be used for another 

future cycle, which corresponds to the claimed third cycle). 

Burton does not explicitly state: "a numerical simulation representing an artificial neural network"; "a 

first computational cycle representing a first layer of neurons in the artificial neural network"; "a second 

computational cycle representing a second layer of neurons in the artificial neural network"; "the first  

output data representing at least one output of the first layer of neurons"; and "the second output data  

representing at least one output of the second layer of neurons". As noted above, Burton discloses a 

numerical simulation with first and second computational cycles. Buck demonstrates that it was known 

at the time of invention to perform numerical simulations representing artificial neural networks (Buck: 

column 10, lines 45-46; column 11, lines 42-43; column 21, lines 60-64); to represent layers of the 

artificial neural network as a group of computations or a computational cycle (Buck: figure 7; column 21, 

line 60 to column 22, line 27); and to pass outputs from one layer as inputs to another layer (Buck: 

column 22, lines 1-7). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement the first and second cycles of Burton's numerical simulation as representing 

layers of an artificial neural network, and thus the first and second cycles generating a respective first 

and second output of a respective layer of neurons, as suggested by Buck's teachings. This 

implementation would have been obvious because one of ordinary skill in the art would have found: the 

implementation of is a substitution and application of one known element and technique for another 
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yielding a predictable result using an acceptable piece of prior art; and both are directed to simulated 

environments. 

Claim 102  

Burton discloses the method of claim 101, further comprising: transferring input data into the memory 

from another memory coupled to a central processing unit (CPU) before the first computational cycle 

(Burton: figures 6-7; paragraphs 0074-0075; input data for the claim labeled "first cycle" coming from an 

even earlier cycle of Burton's loop). 

Claim 103  

Burton discloses the method of claim 101, further comprising: providing, to a central processing unit 

(CPU), first output data generated during the first computational cycle after a conclusion of the first 

computational cycle (Burton: figures 6-7; paragraphs 0074-0075; showing the CPU is the 

controlling/executing everything and is thus provided with the output and adjusting/swapping the 

pointers in all cycles). 

Claim 104  

Burton discloses the method of claim 101, further comprising: transferring the first output data from the 

memory to another memory during the second computational cycle (Burton: figure 7, element 38). 

Claim 106  

Burton discloses the method of claim 101, further comprising: dictating, to the processing unit, an order 

of execution of instructions (Burton: paragraph 0075, "compile time scheduling"). 
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Claim 107 

Burton discloses the method of claim 101, wherein performing the at least one calculation comprises 

receiving, by the processing unit, at least the portion of the input data and a series of instructions and 

executing, by the processing unit, the instructions on the at least the portion of the input data (Burton: 

paragraph 0074-0075, 0078, and 0042; executing compiled instructions from memory describing the 

simulation and the hardware, and including data of the simulation). 

Claim 108  

Burton discloses a method of performing a numerical simulation (Burton: figure 7; paragraph 0075), the 

method comprising: 

performing, by a processing unit, at least one computation during a first computational cycle of 

the numerical simulation (Burton: figure 7; paragraph 0075; first iteration of the loop); 

storing, by a memory operably coupled to the processing unit, data used to perform the at least 

one computation (Burton: figure 7; paragraph 0075; memory area A storing inputs to the first iteration 

of the loop); 

controlling performance of the at least one computation by the processing unit (Burton: figure 

7; paragraph 0075; executing generating output during the first iteration of the loop); 

controlling transfer of the output data from the processing unit to the memory during the first 

computational cycle (Burton: figure 7; paragraph 0075; writing output to memory area B during the first 

iteration of the loop); and 

controlling transfer of input data to the memory for use by the processing unit during a second 

computational cycle of the numerical simulation (Burton: figure 7; paragraph 0075; swapping pointers 

and then reading from memory area A the old output, which is now new input, during the second 

iteration of the loop). 
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Burton does not explicitly state: "a numerical simulation representing an artificial neural network"; "a 

first computational cycle representing a first layer of neurons in the artificial neural network"; and "a 

second computational cycle representing a second layer of neurons in the artificial neural network". As 

noted above, Burton discloses a numerical simulation with first and second computational cycles. Buck 

demonstrates that it was known at the time of invention to perform numerical simulations representing 

artificial neural networks (Buck: column 10, lines 45-46; column 11, lines 42-43; column 21, lines 60-64); 

to represent layers of the artificial neural network as a group of computations or a computational cycle 

(Buck: figure 7; column 21, line 60 to column 22, line 27); and to pass outputs from one layer as inputs to 

another layer (Buck: column 22, lines 1-7). It would have been obvious to one of ordinary skill in the art 

at the time of invention to implement the first and second cycles of Burton's numerical simulation as 

representing layers of an artificial neural network, and thus the first and second cycles generating a 

respective first and second output of a respective layer of neurons, as suggested by Buck's teachings. 

This implementation would have been obvious because one of ordinary skill in the art would have 

found: the implementation of is a substitution and application of one known element and technique for 

another yielding a predictable result using an acceptable piece of prior art; and both are directed to 

simulated environments. 

Claim 109  

Burton discloses the method of claim 108, further comprising: dictating an order of execution of 

instructions to the processing unit (Burton: paragraph 0075, "compile time scheduling"). 

Claim 111  
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Burton discloses the method of claim 108, further comprising: perform successive computational cycles 

of the numerical simulation by feeding output data generated by the processing unit from a previous 

computational cycle and input data for a next computational cycle into the processing unit (Burton: 

figure 7; paragraph 0075; output of the preceding cycle is input for the next cycle). 

Claim 112  

Burton discloses a system for performing a numerical simulation on input data (Burton: figure 7; 

paragraph 0075), the system comprising: 

a central processing unit (CPU) to provide first input data (Burton: figure 6, element 22); 

a memory, operably coupled to the CPU, to store the first input data in a first partition, 

referenced by first pointer, before a first computational cycle of the numerical simulation (Burton: figure 

6, element 24); 

a processing unit, operably coupled to the memory, to perform, during a first computational 

cycle, at least one calculation on the first portion of the input data so as to generate first output data 

(Burton: figure 6, CPU; figure 7; paragraph 0075; first iteration of the loop); and 

a controller, operably coupled to the processing unit and the memory, to store the first output 

data in a second partition of the memory (Burton: figure 7; paragraph 0075; memory area B), the 

second partition referenced by a second pointer, and to swap the first pointer with the second pointer 

at the end of the first computational cycle, such that the first output data becomes an input for a second 

computational cycle of the numerical simulation (Burton: figure 7, element 38; paragraph 0075). 

Burton does not explicitly state: "artificial neural network"; "a first layer of neurons in the artificial  

neural network"; and "a second layer of neurons in the artificial neural network". As noted above, 

Burton discloses a numerical simulation with first and second computational cycles. Buck demonstrates 
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that it was known at the time of invention to perform numerical simulations representing artificial 

neural networks (Buck: column 10, lines 45-46; column 11, lines 42-43; column 21, lines 60-64); to 

represent layers of the artificial neural network as a group of computations or a computational cycle 

(Buck: figure 7; column 21, line 60 to column 22, line 27); and to pass outputs from one layer as inputs to 

another layer (Buck: column 22, lines 1-7). It would have been obvious to one of ordinary skill in the art 

at the time of invention to implement the first and second cycles of Burton's numerical simulation as 

representing layers of an artificial neural network, and thus the first and second cycles generating a 

respective first and second output of a respective layer of neurons, as suggested by Buck's teachings. 

This implementation would have been obvious because one of ordinary skill in the art would have 

found: the implementation of is a substitution and application of one known element and technique for 

another yielding a predictable result using an acceptable piece of prior art; and both are directed to 

simulated environments. 

Claim 110  

Burton does not explicitly state the method of claim 108, further comprising: transferring output data 

from the memory to a main memory while the processing unit performs the at least one 

computation. Buck demonstrates that it was known at the time of invention to transfer output data to 

another memory, for example out to a main memory of a CPU, while the processing unit performs a 

computation (Buck: column 11, line 12 to column 12, line 26; also figures 1 and 2). It would have been 

obvious to one of ordinary skill in the art at the time of invention to implement the processing unit of 

Burton as a CPU making use of a GPU with transferring output data to main memory during a 

computation as suggested by Buck's teachings. This implementation would have been obvious because 

one of ordinary skill in the art would have found: the implementation of is a substitution and application 
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of one known element and technique for another yielding a predictable result using an acceptable piece 

of prior art. 

Claim 113  

Burton does not explicitly state the system of claim 112, wherein the processing unit comprises a 

graphics processing unit. Buck demonstrates that it was known at the time of invention to off load 

processing to a graphics processing unit (Buck: figure 5). It would have been obvious to one of ordinary 

skill in the art at the time of invention to implement the processing unit of Burton as a CPU making use 

of a GPU as suggested by Buck's teachings. This implementation would have been obvious because one 

of ordinary skill in the art would have found: the implementation of is a substitution and application of 

one known element and technique for another yielding a predictable result using an acceptable piece of 

prior art. 

Claim 114  

Burton does not explicitly state the system of claim 112, wherein the controller is configured to send 

instructions for performing the at least one calculation to the processing unit. Buck demonstrates that it 

was known at the time of invention for a controller to send instructions for performing a calculation to a 

processing unit (Buck: column 10, lines 34 to column 12, line 26). It would have been obvious to one of 

ordinary skill in the art at the time of invention to implement the processing unit of Burton as a GPU 

with a controller to send instructions for performing a calculation as suggested by Buck's teachings. This 

implementation would have been obvious because one of ordinary skill in the art would have found: the 

implementation of is a substitution and application of one known element and technique for another 

yielding a predictable result using an acceptable piece of prior art. 
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Claim 115  

Burton does not explicitly state the system of claim 112, wherein the controller is further configured to 

transfer the first output data to another memory during computation of the second layer of  

neurons. Buck demonstrates that it was known at the time of invention to transfer output data to 

another memory, for example out to a CPU, during a second computational cycle (Buck: column 11, line 

12 to column 12, line 26). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement the processing unit of Burton as a CPU making use of a GPU with a controller 

transferring output data to another memory during a second computation cycle as suggested by Buck's 

teachings. This implementation would have been obvious because one of ordinary skill in the art would 

have found: the implementation of is a substitution and application of one known element and 

technique for another yielding a predictable result using an acceptable piece of prior art. 

Claim 116  

Burton does not explicitly state the system of claim 112, wherein the memory further comprises: a third 

partition to store internal variables; and a fourth partition to store data used as input at a particular 

layer of neurons of the artificial neural network. Buck demonstrates that it was known at the time of 

invention for a memory to have a partition to store internal variables and a partition to store data used 

as input at a computational cycle (Buck: figure 5, element 230). It would have been obvious to one of 

ordinary skill in the art at the time of invention to implement the processing unit of Burton as a CPU 

making use of a GPU with a memory partitioned with partitions for internal variables, data used as 

inputs to a computational cycle, as well as input data and output data as suggested by Buck's teachings. 

This implementation would have been obvious because one of ordinary skill in the art would have 

found: the implementation of is a substitution and application of one known element and technique for 

another yielding a predictable result using an acceptable piece of prior art. 
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Claim 105 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over US 

2001/0010034 Al (herein Burton) in view of US 7,219,085 B2 (herein Buck) in further view of US Patent 

5,142,665 (herein Bigus). 

Claim 105  

Burton does not explicitly state the method of claim 101, further comprising: displaying, with a video 

system, an indication of the numerical simulation. Bigus demonstrates that it was known at the time of 

invention to display simulation results (Bigus: column 3, lines 32-34; column 6, lines 35-41; column 10, 

lines 29-33). It would have been obvious to one of ordinary skill in the art at the time of invention to 

implement the simulations of Burton with displaying an indication of the simulation as suggested by 

Bigus' teachings. This implementation would have been obvious because one of ordinary skill in the art 

would have found: the implementation of is a substitution and application of one known element and 

technique for another yielding a predictable result using an acceptable piece of prior art. 

Response to Arguments 

Patent Owner's arguments filed 03/20/2019 (herein: Remarks) have been fully considered but 

they are not persuasive. Patent Owner argues: 1) various claims do not invoke 251 recapture (Remarks: 

pages 28-40); 2) various claims are not anticipated under 35 USC 102 by Buck (Remarks: pages 40-49); 

and 3) various claims are not anticipated by Burton (Remarks: pages 49-50). 

First, Patent Owner's arguments with regard to 251 recapture are addressed as follows and 

taken in consideration with the above recapture analysis: 1) for claim 21, the arguments are persuasive 

for the claim is at least materially narrowed; 2) for claim 42, the arguments are persuasive for the claim 
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is at least materially narrowed; 3) for claim 56, the arguments are persuasive for the claim is at least 

materially narrowed; 4) for claim 62, the arguments are persuasive for the claim is at least materially 

narrowed; 5) for claim 68, the arguments are persuasive for the claim is at least materially narrowed; 6) 

for claim 79, the arguments are persuasive for the claim is at least materially narrowed; 7) for claim 90, 

the arguments are persuasive for the claim is at least materially narrowed; 8) for claim 95, the 

arguments are persuasive for the claim is at least materially narrowed; 9) for claim 101, the arguments 

are persuasive for the claim is at least materially narrowed; 10) for claim 108, the arguments are 

persuasive for the claim is at least materially narrowed; and 11) for claim 112, the arguments are 

persuasive for the claim is at least materially narrowed. 

Second, with regard to Buck and in particular to claim 1, Patent Owner argues "Buck is silent on 

transferring data to a GPU or GPU memory while the GPU is performing a sequence of computations" 

(Remarks: page 45, section 9.2). The claim language requires, a controller to transfer at least a portion of 

data "during performance of the sequence of computations". The term "sequence of computations" is 

not defined in the originally filed disclosure. Under the broadest reasonable interpretation of the claim 

language by one of ordinary skill in the art at the time of invention, "sequence of computations" 

includes every computation (or even operation) performed by the training phase in the GPU of Buck as 

cited in the rejection (Buck: column 11, line 12 to column 12, line 36). Note, "the CPU can get feedback 

from the GPU inside the training loop ... the GPU send the CPU the updated trainable parameters (W) 

and the errors" (Buck: column 11, lines 60-64). At least a portion of data is therefore transmitted "during 

performance of the sequence of computations". Additionally, Buck shows parameters and errors being 

transmitted to the CPU from the GPU (Buck: figure 5, element 565) and other data being transmitted to 

the GPU from the CPU (Buck: figure 5, element 570). This happens before the training is completed and 
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therefore at least a portion of input and output data is transferred "during performance of the sequence 

of computations". Patent Owner's arguments are not persuasive. 

With regard to Buck and in particular claim 3, Patent Owner argues the cited prior art does not 

"say anything about the rate at which the CPU receives input data". However, Buck does indicate a GPU 

operates at a rate/speed that is faster than a CPU (Buck: column 14, lines 40-44, "algorithms run an 

order of magnitude faster on a GPU than on a CPU"). Therefore, the processing of the CPU, including the 

receiving of input data, is at a rate different than the processing of the GPU. Further, Buck gives an 

example implementation using a CPU processor and a GPU processor with differing speeds (Buck: 

column 21, lines 43-53). Patent Owner's arguments are not persuasive. 

With regard to Buck and in particular claim 11, Patent Owner argues the cited prior art does not 

"say anything about acquiring input data in real time with a video camera, microphone or cell recording 

electrode". The claim language requires, "at least one of a video camera, a microphone, or a cell 

recording electrode, operably coupled to the central processing unit, to acquire the input data in real 

time". The term "real time" is not defined in the originally filed disclosure. Under the broadest 

reasonable interpretation of the claim language by one of ordinary skill in the art at the time of 

invention, "real time" operations are those in which the machine's activities match the human 

perception of time or those in which computer operations proceed at the same rate as a physical or 

external process. Buck discloses microphone (Buck: column 7, lines 56-57). Buck also discloses "in 

interactive use applications, such as speech recognition" (Buck: column 9, lines 33-36). A microphone 

matches the human perception of a machine acquiring input as it happens or in real time. Further, an 

interactive application matches the human perception of a machine acquiring input as it happens or in 

real time. Also, note the claim requires the input device, such as a microphone. The claim language, "to 

acquire the input data in real time" is intended use and does not add significantly to the claim language 

as microphones record as events are happening, or in other words in real time. 

NVIDIA Ex1002 Page 748 of 1081 



Application/Control Number: 15/808,201 Page 52 

Art Unit: 3992 

With regard to Buck and in particular claim 12, Patent Owner argues Buck "in parallel with 

performing the sequence of computations by the GPU in (A), transferring a second portion of the input 

data" (Remarks: pages 46-47, section 9.5). Patent Owner further suggests the transfer is "interleaved", 

presumably to indicate an alternating pattern of transmitting and computing. However, as discussed 

previously for claim 1, Buck shows transferring at least a portion of input and output data once the 

"sequence of computations" have begun and before they have finished. The claim language requires "in 

parallel with performing" the sequence of computations, not in parallel with any one particular 

computation. Therefore, the arguments are not persuasive. 

With regard to Buck and in particular claims 21, 42, 56, 62, 90, 95, 117, and 128, Patent Owner 

argues the cited prior art does not disclose variations of transferring data during performance of a 

sequence of computations. These arguments are not persuasive for the same reasons as discussed 

above for claim 1. 

With regard to Buck and in particular claims 68 and 79, Patent Owner argues Buck does not 

disclose a "user interaction stream" because "the data transferred from the GPU to the CPU [of Buck] is 

not an input to an artificial neural network". Due to the amendment, the rejections of claims 68 and 79 

has been altered and this argument is no longer applicable. 

Third, with regard to claims 101, 108, and 112 and rejection under Burton, the arguments are 

not persuasive. Upon review of the amended claims, the rejections are now rejected over Burton in view 

of Buck. Buck does show a neural networks. The arguments are unpersuasive. 

Finally, the obviousness rejections and the dependent claim rejections are maintained as 

indicated and based upon the above analysis of Patent Owner's arguments of 03/20/2019. The previous 

112 rejections are withdrawn in view of the Patent Owner's response of 03/20/2019. The objections and 
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rejections concerning the Declaration are withdrawn in view of the Patent Owner's response of 

03/20/2019. Having addressed all the substantive issues, any objections and rejections are maintained 

as above indicated. 
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Conclusion 

Patent Owner's amendment necessitated the new ground(s) of rejection presented in this Office 

action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Patent Owner is reminded of 

the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 

the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 

of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 

shortened statutory period, then the shortened statutory period will expire on the date the advisory 

action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 

date of the advisory action. In no event, however, will the statutory period for reply expire later than 

SIX MONTHS from the date of this final action. 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from the examiner should be 

directed to William H. Wood whose telephone number is (571)272-3736 and fax number is (571)273-3736. The 

examiner can normally be reached on Monday-Friday 7:30am-4pm. If attempts to reach the examiner by 

telephone are unsuccessful, the examiner's supervisor, Alexander Kosowski can be reached on (571)272-3744. The 

Central Reexamination Unit's (CRU) fax number is (571)273-9900. 

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

Information Retrieval (PAIR) system. Status information for published applications may be obtained from either 

Private PAIR or Public PAIR. Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR systems, see httbs://mair.usbto.goviebatenthoortal/home. For questions 

on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/William H. Wood/ 

Primary Examiner, CRU 3992 

Conferees: 

/RSD/ 

NVIDIA Ex1002 Page 751 of 1081 



Application/Control Number: 15/808,201 Page 55 

Art Unit: 3992 

/ALEXANDER J KOSOWSKI/ 

Supervisory Patent Examiner, Art Unit 3992 
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Attorney Docket No. NRLA-001US03 
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SYSTEM AND METHOD 
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Filing Date: 11/09/2017 

Examiner: WILLIAM H. WOOD 

Art Unit: 3992 

Confirmation Number: 1077 

Proposed Interview Agenda 

Examiner Wood, 

Thank you again for granting an interview on February 8 at 11 am ET. Here is a list of suggested 

topics for our discussion. If you have any questions about them before Friday, please feel free to 

call me at (617) 947-7280. 

Sincerely, 

Max Colice 

Reg. No. 65,634 
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1 Information Disclosure Statement (IDS) 

Would you please tell us why several of the references were not considered? If you need legible 

copies of the references that weren't considered, we would be happy to provide them. 

2 Reissue Declaration 

Would you please explain the defects in the declaration? We based it on a declaration accepted in 

another broadening reissue application, so we would appreciate your guidance on how it should 

be revised. 

3 Recapture Rejections under 35 U.S.C. § 251 

Here is a brief analysis of the 3-step recapture analysis in MPEP 1412.02(I) for each independent 

claim being added: 

3.1 Claim 21 

Step 1 — Yes, claim 21 is broader than claim 1 of the original patent (US 9,189,828; "the '828 

patent") 

Step 2 — Yes, the broader aspects relate to the "controller" in claim 1, which was relied upon to 

make claim 1 allowable over the prior art. (Applicant made other amendments to claim 1, but did 

not rely on those amendments to make claim 1 allowable over the prior art.) 

Step 3 — Yes, claim 21 is narrower in a material respect than claim 1 because it recites "an output 

of a computation in the sequence of computations representing an output of a neuron in an 

artificial neural network." Per column 5, lines 20 — 25, of the '828 patent, an artificial neural 

network is a particular type of the sequence of computations claimed broadly in claim 1: "The 

elements of computation (computational elements) are characterized by a single output variable. 

Such computational elements often include one or more equations. Computational elements are 

same or similar within a large population and are computed in parallel. An example of such a 

population is a layer of neurons in an artificial neural network (ANN), where all neurons 

are described by the same equation." (Emphasis added.) This materially narrower limitation 

causes claim 21 to avoid recapture. 

3.2 Claim 42 

Step 1 — Yes, claim 42 is broader than corresponding claim 12 in the '828 patent. 
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Step 2 — No. Claim 12 in the '828 patent was not amended during prosecution, nor did Applicant 

argue about its scope. (Issued claim 12 had only double patenting rejections.) Therefore, 

Applicant did not surrender any subject matter related to claim 12 during prosecution. 

Step 3 — Not applicable. 

3.3 Claim 56 

Step 1 — Yes, claim 56 is broader in at least some respects than claim 1 in the '828 patent. 

Step 2 — Yes, although not every element was relied upon to distinguish prior art. See Section 3.1 

(Claim 21) above. 

Step 3 — Yes, claim 56 is narrower in a material respect than claim 1 because it recites "an output 

of a computation in the sequence of computations representing an output of a neuron in an 

artificial neural network." See Section 3.1 (Claim 21) above. 

3.4 Claim 62 

Step 1 — Yes, claim 62 is broader than claim 12. 

Step 2 — No. Claim 12 in the '828 patent was not amended during prosecution, nor did Applicant 

argue about its scope. Issued claim 12 had only double patenting rejections. 

Step 3 — Not applicable. 

3.5 Claim 68 

Recapture does not apply to claim 68 because claim 68 is direct to a different embodiment/ 

invention than the claims of the '828 patent. Claims 1 and 12 of the '828 patent are directed to 

the embodiments of FIGS. 1 and 2, which illustrate a computer system including the GPU 

accelerator and an architecture for the GPU accelerator, respectively. Claim 68, on the other 

hand, is directed to the embodiment of FIG. 3, which shows top-level control of the GPU 

accelerator system. 

3.6 Claim 79 

Recapture does not apply to claim 79 because claim 79 is direct to a different embodiment/ 

invention than the claims of the '828 patent. Claims 1 and 12 of the '828 patent are directed to 

the embodiments of FIGS. 1 and 2, which illustrate a computer system including the GPU 
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accelerator and an architecture for the GPU accelerator, respectively. Claim 79, on the other 

hand, is directed to the embodiment of FIG. 3, which shows top-level control of the GPU 

accelerator system. 

3.7 Claim 90 

Recapture does not apply to claim 90 because claim 90 is directed to a different embodiment/ 

invention than the claims of the '828 patent. Claims 1 and 12 of the '828 patent are directed to 

the embodiments of FIGS. 1 and 2, which illustrate a computer system including the GPU 

accelerator and an architecture for the GPU accelerator, respectively. Claim 90, on the other 

hand, is directed to the embodiment of FIG. 4, which shows the bottom level system and method 

performed during the computation on the GPU accelerator. 

3.8 Claim 95 

Recapture does not apply to claim 90 because claim 90 is directed to a different embodiment/ 

invention than the claims of the '828 patent. Claims 1 and 12 of the '828 patent are directed to 

the embodiments of FIGS. 1 and 2, which illustrate a computer system including the GPU 

accelerator and an architecture for the GPU accelerator, respectively. Claim 95, on the other 

hand, is directed to the embodiment of FIG. 4, which shows the bottom level system and method 

performed during the computation on the GPU accelerator. 

3.9 Claim 101 

Recapture does not apply to claim 90 because claim 90 is directed to a different embodiment/ 

invention than the claims of the '828 patent. Claims 1 and 12 of the '828 patent are directed to 

the embodiments of FIGS. 1 and 2, which illustrate a computer system including the GPU 

accelerator and an architecture for the GPU accelerator, respectively. Claim 101, on the other 

hand, is directed to the embodiment of FIG. 4, which shows the bottom level system and method 

performed during the computation on the GPU accelerator. 

3.10 Claim 108 

Recapture does not apply to claim 90 because claim 90 is directed to a different embodiment/ 

invention than the claims of the '828 patent. Claims 1 and 12 of the '828 patent are directed to 

the embodiments of FIGS. 1 and 2, which illustrate a computer system including the GPU 

accelerator and an architecture for the GPU accelerator, respectively. Claim 108, on the other 
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hand, is directed to the embodiment of FIG. 4, which shows the bottom level system and method 

performed during the computation on the GPU accelerator. 

3.11 Claim 112 

Recapture does not apply to claim 90 because claim 90 is directed to a different embodiment/ 

invention than the claims of the '828 patent. Claims 1 and 12 of the '828 patent are directed to 

the embodiments of FIGS. 1 and 2, which illustrate a computer system including the GPU 

accelerator and an architecture for the GPU accelerator, respectively. Claim 112, on the other 

hand, is directed to the embodiment of FIG. 4, which shows the bottom level system and method 

performed during the computation on the GPU accelerator. 

3.12 Claim 117 

Step 1 — Yes, claim 117 is broader than claim 1 because it omits the word "graphic" in "graphic 

processing unit." 

Step 2 — No, because the word "graphic" was not added or argued during prosecution. It was in 

claim 1 as originally filed. 

Step 3 — Not applicable. 

3.13 Claim 128 

Step 1 — Yes, claim 128 is broader than claim 12 because it omits the word "graphic" in "graphic 

processing unit." 

Step 2 — No, because the word "graphic" was not added or argued during prosecution. It was in 

the original version of claim 12. 

Step 3 — Not applicable. 

4 Prior-Art Rejections 

4.1 Claim 1 

Buck does not teach "a controller, operably coupled to the at least one graphics processing unit 

and the accelerator memory, to transfer the at least a portion of the input data into the accelerator 

memory and to transfer at least a portion of the output data from the accelerator memory to the 
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main memory during performance of the sequence of computations by the at least one graphic 

processing unit" as in claim 1. 

There is no controller element in Buck (see FIGS. 1 and 2). 

4.2 Claim 12 

Buck does not teach "in parallel with performing the sequence of computations by the GPU 

in (A), transferring a second portion of the input data from the main memory to the accelerator 

via the bus; and in parallel with performing the sequence of computations by the GPU in 

(A), transferring a second portion of the output data from the accelerator memory to the main 

memory via the bus." The training parameters are pre-loaded in the GPU and CPU in Buck. See 

column 10, lines 40-45, column 10, lines 60-65, and column 11, lines 25-30. 

4.3 Claim 21 

Buck does not teach "a controller, operably coupled to the GPU and the memory, to transfer the 

input data into the memory and to transfer at least a portion of the output data from the memory 

during performance of the sequence of computations by the GPU." 

4.4 Claim 42 

We propose overcoming the rejection by amending claim 42 to incorporate dependent claims 44 

and 45. 

4.5 Claim 56 

We proposed overcoming the rejection by amending claim 56 to include dependent claim 61. 

4.6 Claim 62 

We propose amending claim 62 to include dependent claim 67 

4. 7 Claim 68 

Buck does not teach "the user interaction stream controlling transfer of inputs to the first 

memory partition and the second memory partition; executing, by the processing unit, a 

computational stream, the computational stream controlling data exchange between the user 

interaction stream and the computational stream during execution of the computations 

6 

NVIDIA Ex1002 Page 771 of 1081 



Attorney Docket No. NRLA-001US03 

representing the artificial neural network." The paragraphs of Buck cited in the Office Action 

state only: 

• Buck, col. 9, lines 35-36: "The results of the computation are transferred from the 

machine learning GPU execution engine 200 to the CPU 120 for use in interactive use 

applications, such as speech recognition." 

• Buck, col. 10, lines 41-43: "Data transfer from the CPU to the GPU is relatively 

expensive, so the CPU pre-loads as much as possible onto the GPU before entering a 

training loop." 

• Buck, col. 8, lines 39-44: "The machine learning GPU execution engine and method 

disclosed herein alleviates the computational constraints of CPUs by porting some of the 

CPU processing to the GPU. More specifically, the present invention ports the machine 

learning architecture, traditionally handled by the CPU, to the GPU." 

Buck is silent on a "user interaction stream" for controlling transfer of outputs or a 

"computational stream controlling data exchange between the user interaction stream and the 

computational stream." 

4.8 Claim 79 

Buck does not disclose or suggest "at least one central processing unit (CPU), operably coupled 

to the at least one memory, to execute a user interaction stream, the user interaction stream 

controlling transfer of inputs to the at least one memory; and a processing unit, operably coupled 

to the at least one memory and the at least one CPU, to execute a computational stream, the 

computational stream controlling data exchange between the user interaction stream and the 

computational stream during execution of the computations representing the artificial neural 

network." 

4.9 Claim 90 

Buck does not disclose or suggest "in parallel with performing the sequence of computations 

by the processing unit, transferring a second portion of the input data from a first memory 

partition to a second memory partition; and in parallel with performing the sequence of 

computations by the processing unit, transferring a second portion of the output data from the 

second memory partition to the first memory partition." See Section 4.2 (Claim 12). 
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4.10 Claim 95 

Buck does not disclose or suggest "wherein the first memory partition is configured to transfer a 

second portion of the input data to the second memory partition in parallel with performance the 

sequence of computations by the processing unit, and wherein the second memory partition is 

configured to transfer a second portion of the output data to the first memory partition in parallel 

with performance the sequence of computations by the processing unit." See Section 4.1 

(Claim 1). 

4.11 Claim 101 

We propose overcoming the rejection by amending claim 101 to recite "wherein swapping the 

first pointer and the second pointer includes synchronizing a user interaction stream and a 

computational stream." 

4.12 Claim 108 

Burton does not disclose or suggest "controlling performance of the at least one computation by 

the processing unit; controlling transfer of the output data from the processing unit to the 

memory during the first computational cycle; and controlling transfer of input data to the 

memory for use by the processing unit during a second computational cycle of the numerical 

simulation." 

4.13 Claim 112 

Burton does not teach a "a controller, operably coupled to the processing unit and the memory, to 

store the first output data in a second partition of the memory, the second partition referenced by 

a second pointer, and to swap the first pointer with the second pointer at the end of the first 

computational cycle, such that the first output data becomes an input for a second computational 

cycle of the numerical simulation." 

4.14 Claim 117 

Neither Buck nor Burton teaches "a controller, operably coupled to the at least one 

processing unit and the accelerator memory, to transfer the at least a portion of the input data 

into the accelerator memory and to transfer at least a portion of the output data from the 

accelerator memory to the main memory during performance of the sequence of computations by 

the at least one graphic processing unit." 
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4.15 Claim 128 

Buck does not teach "(B) in parallel with performing the sequence of computations by the 

processing unit in (A), transferring a second portion of the input data from the main memory to 

the accelerator via the bus; and (C) in parallel with performing the sequence of computations 

by the processing unit in (A), transferring a second portion of the output data from the 

accelerator memory to the main memory via the bus." 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Gorchechnikov et al. 

Application No. 15/808,201 

Filed: 2017-11-09 

Confirmation No. 1077 

Art Unit: 3992 

Examiner: William H WOOD 

Title: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

AMENDMENT/RESPONSE TO OFFICE ACTION 

In response to the Office Action dated May 13, 2019, to which the deadline for 

responding is September 13, 2019 with a one-month extension of time, Applicant submits the 

following Amendments and Remarks, and respectfully requests reconsideration of the 

application in view thereof. 

Amendments to the Claims are reflected in the listing of the claims which begins on 

page 2 of this paper. 

Remarks begin on page 26 of this paper. 
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IN THE CLAIMS: 

Attorney Docket No. NRLA-001US03 

Set forth below in ascending order, with status identifiers, is a complete listing of all claims 

currently under examination. Changes to any amended claims are indicated by [[double 

bracketsll, stFikethr-eftgig, and/or underlining. This listing also reflects any cancellation and/or 

addition of claims. 

1. (Thrice Amended) A computer system, comprising: 

a central processing unit to receive input data; 

main memory, operably coupled to the central processing unit via a bus, to store the input 

data received by the central processing unit; 

an accelerator, operably coupled to the central processing unit and the [first] main 

memory via the bus, to receive at least a portion of the input data from the main memory, the 

accelerator comprising: 

at least one graphics processing unit to perform a sequence of computations on 

the at least a portion of the input data so as to generate output data, intermediate 

computations in the sequence of computations yielding intermediate results; and 

accelerator memory, operably coupled to the [graphic] at least one graphics  

processing unit, to store the results of the [plurality of sequential] sequence of 

computations; and 

a controller, operably coupled to the at least one graphics processing unit and the 

accelerator memory, to initialize textures and shaders in the accelerator memory for performing  

the sequence of computations, to control performance of the sequence of computations by the at 

least one graphics processing unit, to transfer the at least a portion of the input data into the 

accelerator memory,. and to transfer at least a portion of the output data from the accelerator 

memory to the main memory during performance of the sequence of computations by the at least 

one [graphic] graphics processing unit. 

2. The computer system of claim 1, wherein the central processing unit is configured to 

receive the input data in response to a user interaction. 

3. The computer system of claim 1, wherein: 

the central processing unit is configured to receive the input data at a first rate; and 
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the at least one graphics processing unit is configured to perform the sequence of 

computations at a second rate different than the first rate. 

4. The computer system of claim 1, wherein the main memory is configured to store a copy 

of the output data stored in the accelerator memory. 

5. The computer system of claim 1, wherein an output of at least one computation in the 

sequence of computations represents an output of at least one neuron in an artificial neural 

network. 

6. The computer system of claim 1, wherein accelerator memory comprises: 

a first memory bank to store parameters common to all of the computations in the 

sequence of computations; and 

a second memory bank to store data specific to at least one computation in the sequence 

of computations. 

7. The computer system of claim 1, wherein the controller is configured to transfer the 

output data from the accelerator memory to the main memory without transferring any of the 

intermediate results from the accelerator memory to the main memory so as to reduce data 

transfer via the bus. 

8. The computer system of claim 1, wherein the controller is configured to transfer at least a 

portion of the output data from the accelerator memory to the main memory after the at least one 

graphics processing unit has begun to perform another sequence of computations. 

9. The computer system of claim 8, wherein the controller is configured to initiate transfer 

of the at least a portion of the input data and to transfer the at least a portion of the output data in 

parallel with performance of at least one computation in the other sequence of computations by 

the at least one graphics processing unit. 

10. The computer system of claim 1, wherein the controller is configured to control 

execution of the sequence of computations by the at least one graphics processing unit. 

11. (Amended) The computer system of claim 1, further comprising: 

at least one of a video camera, a microphone, or a cell recording electrode, operably 

coupled to the central [processor] processing unit, to acquire the input data in real time. 
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12. (Amended) A method of performing a sequence of computations on a computer system 

comprising a central processing unit (CPU), a main memory operably coupled to the central 

processing unit via a bus, an accelerator operably coupled to the CPU and the main memory via 

the bus, the accelerator comprising a graphics processing unit (GPU) and an accelerator memory, 

the method comprising: 

(A) performing, by the GPU, the sequence of computations on a first portion of [the] 

input data so as to generate a first portion of [the] output data, intermediate computations in the 

sequence of computations yielding intermediate results, wherein performing the sequence of 

computations on the first portion of the input data comprises (i) assigning an output variable to a 

first texture and a second texture, the output variable being included in a first computational  

element of a plurality of computational elements, the plurality of computational elements  

representing the sequence of computations and (ii) accumulating a first value for the output  

variable in the first texture during a first time step; 

(B) in parallel with performing the sequence of computations by the GPU in (A), 

transferring a second portion of the input data from the main memory to the accelerator via the 

bus; [and] 

(C) in parallel with performing the sequence of computations by the GPU in (A), 

transferring a second portion of the output data from the accelerator memory to the main 

memory via the bus. and 

(D) performing, by the GPU, the sequence of computations on the second portion of the  

input data, wherein performing the sequence of computations on the second portion of the input  

data comprises (i) accumulating a second value for the output variable in the second texture  

during a second time step and (ii) making the first value of the output variable in the first texture  

accessible to other computational elements in the plurality of computational elements during the  

second time step. 

13. The method of claim 12, further comprising: 

storing the input data in the main memory in response to a user interaction. 

14. The method of claim 12, further comprising: 

receiving the input data at a first rate; and 

wherein (A) comprises performing the sequence of computations at a second rate 

different than the first rate. 
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15. The method of claim 12, wherein (A) comprises: 

generating an output representative of an output of at least one neuron in an artificial 

neural network. 

16. The method of claim 12, wherein (C) comprises: 

transferring the second portion of the output data from the accelerator memory to the 

main memory without transferring any of the intermediate results of the plurality of sequential 

computations from the accelerator memory to the main memory so as to reduce data transfer via 

the bus. 

17. The method of claim 12, wherein (C) comprises: 

transferring the second portion of the output data from the accelerator memory to the 

main memory after the GPU has begun to perform another sequence of computations. 

18. The method of claim 17, wherein (C) further comprises: 

initiating transfer of the second portion of the output data in parallel with performance of 

at least one computation in the other sequence of computations. 

19. The method of claim 12, further comprising: 

acquiring the input data in real time with at least one of a video camera, a microphone, or 

a cell recording electrode operably coupled to the CPU. 

20. The method of claim 12, further comprising: 

storing parameters common to all of the computations in the sequence of computations in 

a first memory bank in the accelerator memory; and 

storing data specific to at least one computation in the sequence of computations in a 

second memory bank in the accelerator memory. 

21. (New, Twice Amended) An accelerator system comprising:  

a graphics processing unit (GPU) to perform a sequence of computations on input data so  

as to generate output data, the sequence of computations representing an artificial neural  

network, computations in the sequence of computations representing respective layers of neurons 

in an artificial neural network;  

a memory, operably coupled to the GPU, to store the input data and the output data; and  
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a controller, operably coupled to the GPU and the memory, to transfer the input data into 

the memory and to transfer at least a portion of the output data from the memory during  

performance of the sequence of computations by the GPU,  

wherein each neuron in the artificial neural network has an output variable assigned to a  

first texture and a second texture in the memory, the first texture holding a first value computed  

by the neuron during a previous time step of the sequence of computations and accessible to  

other neurons in the neural network during a current time step of the sequence of computations  

and the second texture holding a second value computed by the neuron during the current time  

step of the sequence of computations.  

22. (New) The accelerator system of claim 21, wherein the GPU is operably coupled to a 

central processing unit (CPU) of a computer system.  

23. fNew) The accelerator system of claim 21, wherein the GPU is mounted on an expansion 

card operably coupled to a motherboard of a computer system.  

24. (New) The accelerator system of claim 21, further comprising:  

a central processing unit (CPU), a system memory, and a non-volatile memory installed 

on a motherboard.  

25. (New) The accelerator system of claim 24, wherein the GPU is operably coupled to the 

CPU via a system bus on the motherboard.  

26. (New) The accelerator system of claim 25, wherein the system bus has a bandwidth of 

3.2 GB/s to 15 GB/s.  

27. (New) The accelerator system of claim 25, wherein the controller is configured to 

transfer the input data and the at least a portion of the output data via the system bus.  

28. (New) The accelerator system of claim 25, further comprising:  

a video card, operably coupled to the motherboard via a local bus, to transfer graphical  

information to a display.  

29. (New) The accelerator system of claim 28, wherein the local bus has a lower bandwidth 

than the system bus.  

6 

NVIDIA Ex1002 Page 780 of 1081 



U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

30. (New) The accelerator system of claim 21, wherein the memory comprises:  

a first memory partition to store parameters common to every computation in the 

sequence of computations.  

31. (New) The accelerator system of claim 30, wherein the memory further comprises:  

a second memory partition to store data specific to the computation in the sequence of 

computations.  

32. (New) The accelerator system of claim 31, wherein the second memory partition  

comprises:  

a first partition to hold external input data patterns;  

a second partition to hold representations of internal variables;  

a third partition to hold an input of the computation in the sequence of computations; and 

a fourth partition to hold the output of the computation in the sequence of computations.  

33. (New) The accelerator system of claim 31, wherein the second memory partition is  

configured to accumulate the output of the computation in the sequence of computations during 

execution, by the GPU, of computational elements of the computation in the sequence of 

computations.  

34. (New) The accelerator system of claim 31, wherein the second memory partition is  

configured to store an output of a previous computation in the sequence of computations, the  

output of the previous computation being accessible to computational elements executed by the 

GPU during the computation in the sequence of computations.  

35. (New) The accelerator system of claim 21, wherein the computation in the sequence of 

computations performed by the GPU comprises a plurality of computational elements.  

36. (New) The accelerator system of claim 35, wherein the plurality of computational  

elements represents a layer of neurons in an artificial neural network.  

37. (New) The accelerator system of claim 36, wherein all neurons in the layer of neurons are 

described by the same equation.  

7 

NVIDIA Ex1002 Page 781 of 1081 



U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

38. (New) The accelerator system of claim 21, wherein the memory is configured to store  

intermediate results of the sequence of computations and the controller is configured to transfer  

the output data from the memory to a main memory without transferring the intermediate results.  

39. (New) The accelerator system of claim 21, wherein the controller is configured to initiate 

transfer of at least a portion of the input data and to transfer the at least a portion of the output 

data in parallel.  

40. (New) The accelerator system of claim 21, wherein the input data is acquired by at least 

one of a video camera, a microphone, or a cell recording electrode.  

41. (New) The accelerator system of claim 21, wherein the input data is loaded from disk.  

42. (New, Twice Amended) A method of performing a sequence of computations  

representing an artificial neural network, the method comprising:  

receiving, at a central processing unit (CPU), first input data acquired from an external  

system.,  

initializing, by a controller operably coupled to a graphics processing unit (GPU),  

textures and shaders in a memory operably coupled to the GPU;  

transferring the first input data received by the CPU to the memory operably coupled to  

the GPU 

performing, by the graphics processing unit (GPU), a first computation in the sequence of 

computations on the first input data based on the textures and shaders to generate first output  

data, computations in the sequence of computations representing respective layers of neurons in  

the artificial neural network, an output of a computation in the sequence of computations  

representing an output of a neuron in the artificial neural network-,  

storing, in the memory operably coupled to the GPU, the first input data and the first  

output data; and  

transferring second input data into the memory during performance of the sequence of 

computations by the GPU.  

43. (New, Amended) The method of claim 42, wherein transferring the second input data 

comprises transferring the second input data via a bus operably coupled to the CPU.  

44. (New) The method of claim 42, further comprising:  
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transferring the first output data from the memory to another memory during a second 

computation in the sequence of computations.  

45 (New) The method of claim 44, further comprising:  

storing intermediate results of the sequence of computations in the memory, and  

wherein transferring the first output data from the memory to the other memory occurs 

without transferring the intermediate results of the sequence of computations.  

46. (New) The method of claim 44, wherein transferring the second input data and 

transferring the first output data occurs in parallel.  

47. (New) The method of claim 42, further comprising:  

storing, in a first memory partition of the memory, parameters common to all of the 

computations in the sequence of computations.  

48. (New) The method of claim 47, further comprising:  

storing, in a second memory partition of the memory, data specific to the first 

computation in the sequence of computations.  

49. (New) The method of claim 48, further comprising:  

storing, in the second memory partition, external input data patterns, representations of 

internal variables, an input of the computation in the sequence of computations, and the output of 

the computation in the sequence of computations.  

50. (New) The method of claim 42, wherein storing the first output data comprises:  

accumulating, in the memory, outputs of computational elements executed by the GPU in 

performing the first computation in the sequence of computations.  

51. (New) The method of claim 42, further comprising:  

storing, in the memory, an output of a previous computation in the sequence of 

computations; and  

accessing, by the GPU, the output of the previous computation during performance of the 

computation in the sequence of computations.  
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52. (New) The method of claim 42, wherein performing the first computation comprises  

executing a plurality of computational elements representing a layer of neurons in an artificial  

neural network.  

53. (New) The method of claim 52, wherein all neurons in the layer of neurons are described 

by the same equation.  

54. (New, Amended) The method of claim 42, further comprisingi 

acquiring the second input data with at least one of a video camera, a microphone, or a 

cell recording electrode.  

55. (New, Twice Amended) The method of claim 42, further comprising:  

loading the second input data from disk.  

56. fNew, Twice Amended) An accelerator system comprising:  

a graphics processing unit (GPU) to perform a sequence of computations on input data so 

as to generate output data, a computation in the sequence of computations comprising a plurality  

of computational elements, the plurality of computational elements representing a layer of 

neurons in an artificial neural network, an output of the computation in the sequence of 

computations representing an output of a neuron in the artificial neural network;  

a memory, operably coupled to the GPU, to store parameters common to all of the  

computations in the sequence of computations and data specific to the computation in the  

sequence of computations-, and  

a controller, operably coupled to the GPU and the memory, to control performance of the  

sequence of computations and data exchange by the GPU, to transfer at least a portion of the  

input data into the memory in parallel with performance of the sequence of computations by the  

GPU, and to transfer at least a portion of the output data from the memory in parallel with  

Performance of the sequence of computations by the GPU.  

57. tNew) The accelerator system of claim 56, wherein all neurons in the laver of neurons are 

described by the same equation.  

58. (New) The accelerator system of claim 56, wherein the memory is configured to hold  

external input data patterns;  

representations of internal variables.,  
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an input to the computation in the sequence of computations., and 

the output of the computation in the sequence of computations.  

59. (New) The accelerator system of claim 56, wherein the memory is configured to  

accumulate the output of the computation in the sequence of computations during execution of 

the plurality of computational elements by the GPU.  

60. (New) The accelerator system of claim 56, wherein the memory is configured to store an 

output of a previous computation in the sequence of computations, the output of the previous  

computation being accessible to the plurality of computational elements during the computation  

in the sequence of computations.  

61. Cancel claim 61. 

62. (New, Twice Amended) A method comprising:  

receiving, at a central processing unit (CPU), input data acquired from an external  

system;  

initializing, by a controller, graphics processing unit (GPU) programs for performing a 

sequence of computations on the input data received by the CPU;  

performing, with the GPU, the sequence of computations on the input data to generate  

output data based on the textures and shaders a computation in the se uence of computations 

comprising a plurality of computational elements, the plurality of computational elements  

representing a layer of neurons in an artificial neural network, an output of the computation in  

the sequence of computations representing an output of a neuron in the artificial neural network-,  

controlling, by the controller, data exchange between the CPU and the GPU upon  

initialization of the GPU programs-,  

storing, in the memory operably coupled to the GPU, parameters common to all of the  

computations in the sequence of computations-,  

storing, in the memory, data specific to the computation in the sequence of computations;  

and 

transferring at least a portion of the input data into the memory and at least a portion of 

the output data from the memory during performance of the sequence of computations by the  

GPU. 
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63. (New) The method of claim 62, wherein all neurons in the layer of neurons are described 

by the same equation.  

64. (New) The method of claim 62, further comprising:  

storing, in the memory, external input data patterns;  

storing, in the memory, representations of internal variables-, and  

storing, in the memory, an input of the computation in the sequence of computations.  

65. (New) The method of claim 62, further comprising:  

accumulating, in the memory, the output of the computation in the sequence of 

computations during execution of the plurality of computational elements by the GPU.  

66. (New) The method of claim 62, further comprising:  

storing, in the memory, an output of a previous computation in the sequence of 

computations; and  

accessing, by the GPU, the output of the previous computation during the computation in 

the sequence of computations.  

67. Cancel claim 67 

68. (New, Amended) A method of executing computations representing an artificial neural  

network on a computer system comprising at least one central processing unit (CPU), a  

processing unit, a first memory partition, and a second memory partition, the method  

comprising:  

executing, by the at least one CPU, a user interaction stream, the user interaction stream  

controlling transfer of inputs to the artificial neural network to the first memory partition and the 

second memory partition-, and  

executing, by the processing unit, a computational stream, the computational stream  

controlling data exchange between the user interaction stream and the computational stream  

during execution of the computations representing the artificial neural network.  

69. (New) The method of claim 68, wherein the user interaction stream controls data  

exchange between the user interaction stream and the computational stream outside of execution 

of the computations representing the artificial neural network.  
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70. (New) The method of claim 68, wherein executing the user interaction stream comprises:  

controlling setting and editing of computational elements of the computations  

representing the artificial neural network.  

71. (New) The method of claim 68, wherein executing the user interaction stream comprises:  

controlling setting and editing of parameters of the computations representing the  

artificial neural network.  

72. fNew) The method of claim 68, wherein executing the user interaction stream comprises:  

controlling setting and editing of parameters of the inputs to the artificial neural network.  

73. (New) The method of claim 68, wherein executing the user interaction stream comprises:  

specifying an output to be saved to disk and/or displayed on a screen.  

74. fNew) The method of claim 68, wherein executing the user interaction stream comprises:  

parsing elements to be used in the computations representing the artificial neural  

network.  

75. (New, Amended) The method of claim 74, wherein the processing unit comprises a  

graphics processing unit (GPU) and executing the user interaction stream further comprises:  

converting the elements into GPU programs.  

76. (New) The method of claim 75, wherein executing the user interaction stream comprises:  

compiling the GPU programs.  

77. (New) The method of claim 76, wherein executing the user interaction stream comprises:  

transferring the GPU programs to the second memory partition.  

78. (New) The method of claim 68, further comprising:  

executing, by the at least one CPU, a data output stream, the data output stream  

controlling transfer of outputs of the computations representing the artificial neural network to 

disk.  

79. (New, Amended) A system for executing computations representing an artificial neural  

network, the system comprising:  

a first memory partition.,  
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a second memory partition;  

at least one central processing unit (CPU), operably coupled to the at least one memory,  

to execute a user interaction stream, the user interaction stream controlling transfer of inputs to  

the artificial neural network to the first memory partition and the second memory partition; and  

a processing unit, operably coupled to the at least one memory and the at least one CPU,  

to execute a computational stream, the computational stream controlling data exchange between 

the user interaction stream and the computational stream during execution of the computations  

representing the artificial neural network.  

80 (New) The system of claim 79, wherein the user interaction stream controls data  

exchange between the user interaction stream and the computational stream outside of execution 

of the computations representing the artificial neural network.  

81. {New) The system of claim 79, wherein the user interaction stream controls setting and  

editing of computational elements of the computations representing the artificial neural network.  

82. (New) The system of claim 79, wherein the user interaction stream controls setting and 

editing of parameters of the computations representing the artificial neural network.  

83. (New) The system of claim 79, wherein the user interaction stream controls setting and 

editing of parameters of the inputs to the artificial neural network.  

84. (New) The system of claim 79, wherein the user interaction stream specifies an output to 

be saved to disk and/or displayed on a screen.  

85. (New) The system of claim 79, wherein the user interaction stream parses elements to be 

used in the computations representing the artificial neural network.  

86. (New) The system of claim 85, wherein the processing unit comprises a graphics  

processing unit (GPU) and the user interaction stream converts the elements into GPU programs.  

87. (New) The system of claim 86, wherein the user interaction stream compiles the GPU 

programs.  

88. (New, Amended) The system of claim 87, wherein the user interaction stream transfers  

the GPU programs to at least one of the first memory partition or the second memory partition.  
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89. (New) The system of claim 68, wherein the at least one CPU is further configured to 

execute a data output stream, the data output stream controlling transfer of outputs of the  

computations representing the artificial neural network to disk.  

90. (New, Twice Amended) A method of performing a sequence of computations with a  

processing unit, the method comprising:  

receiving input data;  

performing, by the processing unit, the sequence of computations on a first portion of the 

input data so as to generate a first portion of output data, intermediate computations in the  

sequence of computations yielding intermediate results, the first portion of the output data  

representing an output of an artificial neural network, wherein performing the sequence of 

computations on the first portion of the input data comprises accumulating a first value for an  

output variable in a first texture by a first computational element; 

in parallel with performing the sequence of computations on the first portion of the input  

data by the processing unit, transferring a second portion of the input data from a first memory  

partition to a second memory partition;  

in parallel with performing the sequence of computations on the first portion of the input  

data by the processing unit, transferring a second portion of the output data from the second  

memory partition to the first memory partition; and  

performing, by the processing unit, the sequence of computations on the second portion  

of the input data so as to generate a third portion of output data, wherein performing the  

sequence of computations on the second portion of the input data comprises accumulating a  

second value for the output variable in the first texture by the first computational element and  

accessing the first value of the output variable in the first texture by a second computational  

element.  

91. fNew) The method of claim 90, wherein receiving the input data comprises loading the 

input data from disk.  

92. (New) The method of claim 90, wherein receiving the input data comprises receiving the 

input data from at least one of a video camera, a microphone, or a cell recording electrode.  

93. (New) The method of claim 90, wherein receiving the input data occurs at a first rate and 

performing the sequence of computations occurs at a second rate different than the first rate.  
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94. (New) The method of claim 90, wherein transferring the second portion of the output data 

comprises transferring the second portion of the output data from the second memory partition to  

the first memory partition without transferring any of the intermediate results from the second  

memory partition to the first memory partition.  

95. (New, Twice Amended) A system for performing a sequence of computations, the system 

comprising:  

a first memory partition;  

a second memory partition operably coupled to the first memory partition; and  

a processing unit, operably coupled to the first memory partition and the second memory  

partition, to perform the sequence of computations on a first portion of input data so as to  

generate a first portion of output data, intermediate computations in the sequence of 

computations yielding intermediate results, the first portion of the output data representing an  

output of an artificial neural network,  

wherein the first memory partition is configured to transfer a second portion of the input  

data to the second memory partition in parallel with performance the sequence of computations  

by the processing unit,  

wherein the second memory partition is configured to transfer a second portion of the  

output data to the first memory partition in parallel with performance the sequence of 

computations by the processing unit, and  

wherein the sequence of computations represents an artificial neural network, each  

neuron in the artificial neural network has an output variable assigned to a first texture and a 

second texture in the memory, the first texture holds a first value of the output variable computed 

during a previous time step of the sequence of computations and accessible to other neurons in  

the neural network during a current time step of the sequence of computations and the second  

texture accumulates a second value of the output variable computed during the current time step.  

96. (New) The system of claim 95, wherein the first memory partition and the second 

memory partition are logical partitions.  

97. (New) The system of claim 95, wherein the processing unit is comprises a graphics 

processing unit (GPU).  
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98. (New) The system of claim 95, wherein the processing unit is configured to receive the  

input data at a first rate and to perform the sequence of computations at a second rate is different 

than the first rate.  

99. (New) The system of claim 95, wherein the second memory partition is configured to  

transfer the second portion of the output data to the first memory partition without transferring 

any of the intermediate results to the first memory partition.  

100. (New) The system of claim 95, further comprising 

at least one of a video camera a microphone, or a cell recording electrode to generate the 

input data.  

101. (New, Twice Amended) A method for performing a numerical simulation representing an  

artificial neural network over a plurality of computational cycles, the method comprising:  

storing, in a first partition of a memory, first output data during the second computational  

cycle, the first output data generated for a first variable during the first computational cycle and  

being referenced by a first pointer, the first output data representing an output of a first neuron in  

the artificial neural network;  

performing, by a processing unit operably coupled to the memory, at least one calculation 

on the first output data during the second computational cycle, the at least one calculation  

yielding second output data representing an output of the first neuron in the artificial neural  

network;  

making the first output data in the first partition of the memory accessible to other 

neurons in the artificial neural network during the second computational cycle;  

storing, in a second partition of the memory, the second output data, the second output  

data being referenced by a second pointer-, and  

swapping the first pointer and the second pointer at the conclusion of the second  

computational cycle such that the second output data becomes an input for a third computational  

cycle of the plurality of computational cycles.  

102. (New) The method of claim 101, further comprising:  

transferring input data into the memory from another memory coupled to a central  

processing unit (CPU) before the first computational cycle.  
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103. (New) The method of claim 101, further comprising:  

providing, to a central processing unit (CPU), first output data generated during the first 

computational cycle after a conclusion of the first computational cycle.  

104. (New) The method of claim 101, further comprising:  

transferring the first output data from the memory to another memory during the second 

computational cycle.  

105. (New) The method of claim 101, further comprising:  

displaying, with a video system, an indication of the numerical simulation.  

106. (New) The method of claim 101, further comprising:  

dictating, to the processing unit, an order of execution of instructions.  

107. (New) The method of claim 101, wherein performing the at least one calculation  

comprises receiving, by the processing unit, at least the portion of the input data and a series of 

instructions and executing, by the processing unit, the instructions on the at least the portion of 

the input data.  

108. fNew, Twice Amended) A method of performing a numerical simulation representing an  

artificial neural network, the method comprising:  

performing, by a processing unit, at least one computation during a first computational  

cycle of the numerical simulation, the first computational cycle representing a first layer of 

neurons in the artificial neural network;  

storing, by a memory operably coupled to the processing unit, data used to perform the at 

least one computation;  

controlling performance of the at least one computation by the processing unit;  

controlling transfer of the output data from the processing unit to the memory during the  

first computational cycle;  

while performing the at least one computation, acquiring input data with a central  

processing unit and operably coupled to a main memory; and  

controlling transfer of the input data to the memory from the main memory for use by the 

processing unit during a second computational cycle of the numerical simulation, the second  

computational cycle representing a second layer of neurons in the artificial neural network.  
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109. (New) The method of claim 108, further comprising:  

dictating an order of execution of instructions to the processing unit.  

110. (New, Amended) The method of claim 108, further comprising:  

transferring output data from the memory to the main memory while the processing unit 

performs the at least one computation.  

111. (New, Amended) The method of claim 108, further comprising:  

performing successive computational cycles of the numerical simulation by feeding 

output data generated by the processing unit from a previous computational cycle and input data 

for a next computational cycle into the processing unit.  

112. (New, Twice Amended) A system for executing an artificial neural network, the system  

comprising:  

a central processing unit (CPU) to provide first input data;  

a memory, operably coupled to the CPU, to store the first input data in a first partition,  

referenced by a first pointer, before computing a first layer of neurons of the artificial neural  

network;  

a processing unit, operably coupled to the memory, to perform, during computation of the 

first layer of neurons, at least one calculation on the first input data so as to generate first output 

data, the first output data representing an output of at least one neuron in the first layer of 

neurons; and  

a controller, operably coupled to the processing unit and the memory, to:  

store the first output data in a second partition of the memory, the second partition  

referenced by a second pointer, and to swap the first pointer with the second pointer at  

the end of the computation of the first layer of neurons, such that the first output data  

becomes an input for a second layer of neurons of the artificial neural network, and  

dictate an order of execution of instructions to the processing unit to perform the  

computation of the first layer of neurons.  

113. (New) The system of claim 112, wherein the processing unit comprises a graphics 

processing unit.  
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114. (New) The system of claim 112, wherein the controller is configured to send instructions 

for performing the at least one calculation to the processing unit.  

115. (New, Amended) The system of claim 112, wherein the controller is further configured to 

transfer the first output data to another memory during computation of the second layer of 

neurons.  

116. (New, Amended) The system of claim 112, wherein the memory further comprises:  

a third partition to store internal variables-, and  

a fourth partition to store data used as input at a particular layer of neurons of the  

artificial neural network.  

117. (New, Twice Amended) A computer system, comprising:  

a central processing unit to receive input data acquired from an external system;  

main memory, operably coupled to the central processing unit via a bus, to store the input 

data received by the central processing unit  

an accelerator, operably coupled to the central processing unit and the main memory via  

the bus, to receive at least a portion of the input data from the main memory, the accelerator  

comprising:  

at least one processing unit to perform a sequence of computations on the at least 

a portion of the input data so as to generate output data, intermediate computations in the 

sequence of computations yielding intermediate results-, and  

accelerator memory, operably coupled to the at least one processing unit, to store  

the results of the sequence of computations; and  

a controller, operably coupled to the at least one processing unit and the  

accelerator memory, to control transfer of the at least a portion of the input data into the  

accelerator memory, to control transfer at least a portion of the output data from the  

accelerator memory to the main memory during performance of the sequence of 

computations by the at least one processing unit, and to control performance of the  

sequence of computations by the GPU.  

118. (New) The computer system of claim 117, wherein the central processing unit is 

configured to receive the input data in response to a user interaction.  
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119. (New) The computer system of claim 117, wherein:  

the central processing unit is configured to receive the input data at a first rate; and  

the at least one processing unit is configured to perform the sequence of computations at 

a second rate different than the first rate.  

120. (New) The computer system of claim 117, wherein the main memory is configured to 

store a copy of the output data stored in the accelerator memory.  

121. (New) The computer system of claim 117, wherein an output of at least one computation  

in the se uence of computations represents an output of at least one neuron in an artificial neural 

network.  

122. (New) The computer system of claim 117, wherein accelerator memory comprises:  

a first memory partition to store parameters common to all of the computations in the 

sequence of computations; and  

a second memory partition to store data specific to at least one computation in the  

sequence of computations.  

123. (New) The computer system of claim 117, wherein the controller is configured to transfer 

the output data from the accelerator memory to the main memory without transferring any of the  

intermediate results from the accelerator memory to the main memory so as to reduce data  

transfer via the bus.  

124. (New) The computer system of claim 117, wherein the controller is configured to transfer 

at least a portion of the output data from the accelerator memory to the main memory after the at  

least one processing unit has begun to perform another sequence of computations.  

125. (New) The computer system of claim 124, wherein the controller is configured to initiate 

transfer of the at least a portion of the input data and to transfer the at least a portion of the  

output data in parallel with performance of at least one computation in the other sequence of 

computations by the at least one processing unit.  

126. (New) The computer system of claim 117, wherein the controller is configured to control  

execution of the sequence of computations by the at least one processing unit.  

127. (New, Amended) The computer system of claim 117, further comprising:  
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at least one of a video camera, a microphone, or a cell recording electrode, operably  

coupled to the central processing unit, to acquire the input data in real time.  

128. (New, Twice Amended) A method of performing a sequence of computations on a  

computer system comprising a central processing unit (CPU), a main memory operably coupled  

to the central processing unit via a bus, an accelerator operably coupled to the CPU and the main  

memory via the bus, the accelerator comprising a processing unit and an accelerator memory, the 

method comprising:  

executing a first stream with the CPU the first stream acguiring input data for the 

sequence of computations; and  

executing a second stream with the processing unit, the second stream taking priority  

over the first stream during the sequence of computations and comprising:  

(A) performing, by the processing unit, the sequence of computations on a first  

portion of the input data so as to generate a first portion of output data, intermediate  

computations in the sequence of computations yielding intermediate results;  

(B) in parallel with performing the sequence of computations by the processing 

unit in (A), transferring a second portion of the input data from the main memory to the  

accelerator via the bus; and  

C in narallel with performing the se uence of computations by the orocessin 

unit in (A), transferring a second portion of the output data from the accelerator memory 

to the main memory via the bus.  

129. fNew) The method of claim 128, further comprising:  

storing the input data in the main memory in response to a user interacti on  

130. (New) The method of claim 128, further comprising:  

receiving the input data at a first rate; and  

wherein (A) comprises performing the sequence of computations at a second rate 

different than the first rate.  

131. (New) The method of claim 128, wherein (A) comprises:  

generating an output representative of an output of at least one neuron in an artificial  

neural network.  
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132. (New) The method of claim 128, wherein (C) comprises:  

transferring the second portion of the output data from the accelerator memory to the  

main memory without transferring any of the intermediate results of the plurality of sequential  

computations from the accelerator memory to the main memory so as to reduce data transfer via 

the bus.  

133. (New) The method of claim 128, wherein (C) comprises:  

transferring the second portion of the output data from the accelerator memory to the  

main memory after the processing unit has begun to perform another sequence of computations.  

134. (New) The method of claim 133, wherein (C) further comprises:  

initiating transfer of the second portion of the output data in parallel with performance of 

at least one computation in the other sequence of computations.  

135. fNew) The method of claim 128, further comprising:  

acquiring the input data in real time with at least one of a video camera, a microphone, or 

a cell recording electrode operably coupled to the processing unit.  

136. fNew) The method of claim 128, further comprising:  

storing parameters common to all of the computations in the sequence of computations in 

a first memory partition in the accelerator memory; and  

storing data specific to at least one computation in the sequence of computations in a  

second memory partition in the accelerator memory.  

137. (New, Amended) A system for executing an artificial neural network, the system  

comprising:  

a first processing unit to receive input data in real time from a sensor;  

a memory, operably coupled to the first processing unit, to store a first portion of the  

input data;  

a second processing unit, operably coupled to the memory, to generate first output data  

from the first portion of the input data, the first output data representing an output of at least one 

neuron in a first layer of neurons in the artificial neural network;  

a controller, operably coupled to the second processing unit and the memory, to  

store a second portion of the input data in the memory while the second processing unit  
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generates the first output data and to allow a user to change the input data on the fly 

during the execution of the artificial neural network.  

138. (New) The system of claim 137, wherein the sensor is a microphone.  

139. (New) The system of claim 137, wherein the sensor is a video camera.  

140. (New) The system of claim 137, wherein the second processing unit is further configured 

to generate second output data from the second portion of the input data, the second output data  

representing an output of at least one neuron in a second layer of neurons in the artificial neural  

network.  

141. (New) The system of claim 140, further comprising:  

a random access memory, operably coupled to the first processing unit, to receive the  

first output data from the memory while the second processing unit generates the second output 

data.  

142. (New) The computer system of claim 1, wherein the controller is configured to inform 

the central processing unit that the sequence of computations is finished.  

143. fNew) The computer system of claim 1, wherein the controller is configured to reduce a 

processing load on the central processing unit.  

144. (New) The computer system of claim 1, wherein the controller is configured to reduce 

interactions between the central processing unit and the accelerator.  

145. (New) The method of claim 68, wherein the computational stream takes priority over the 

user interaction stream during execution of the computations representing the artificial neural  

network  

146. (New) The method of claim 68, wherein the computational stream determines a timing of 

a transfer of input data from the CPU to the processing unit and a timing of a transfer of output 

data from the processing unit to the CPU during execution of the computations representing the  

artificial neural network.  
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147. (New) The method of claim 108, wherein acquiring the input data comprises acquiring 

the input data in real time with a video camera.  

148. (New) The method of claim 128, wherein the sequence of computations represents an  

artificial neural network, each neuron in the artificial neural network has an output variable  

assigned to a first texture and a second texture in the memory, and wherein A further 

comprises, during a current time step of the sequence of computations:  

storing a first value of the output variable computed during a previous time step of the  

sequence of computations in a first portion of the accelerator memory;  

making the first value accessible to every neuron in the neural network during a current  

time step of the sequence of computations; and  

accumulating a second value of the output variable computed during the current time step 

in a second portion of the accelerator memory.  
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REMARKS 

In response to the Office Action dated May 13, 2019, in the above-identified application, 

Applicant respectfully requests reconsideration. All of the issues raised in the Office Action have 

been carefully considered and are addressed in this response. The application as now presented is 

believed to be in allowable condition. 

1. Status of the Claims and Summary of Amendments 

Upon entry of this response, claims 1-60, 62-66, and 68-148 will be pending in this 

application, of which claims 1, 12, 21, 42, 56, 62, 68, 79, 90, 95, 101, 108, 112, 117, 128, and 

137 are independent claims. 

Claim 1 is being amended to recite "a controller ... to initialize textures and shaders in 

the accelerator memory for performing the sequence of computations, to control performance of 

the sequence of computations by the at least one graphics processing unit, to transfer the at least 

a portion of the input data into the accelerator memory, and to transfer at least a portion of the 

output data from the accelerator memory to the main memory during performance of the 

sequence of computations by the at least one graphics processing unit." Support for this 

amendment appears at least in column 5, lines 1-18, and in column 8, lines 5-33 and lines 45-60 

of U.S. Patent No. 9,189,828 ("the '828 patent"). 

Claim 12 is being amended to recite "performing the sequence of computations on the 

first portion of the input data comprises (i) assigning an output variable to a first texture and a 

second texture, the output variable being included in a first computational element of a plurality 

of computational elements, the plurality of computational elements representing the sequence of 

computations and (ii) accumulating a first value for the output variable in the first texture during 

a first time step" and "performing, by the GPU, the sequence of computations on the second 

portion of the input data, wherein performing the sequence of computations on the second 

portion of the input data comprises (i) accumulating a second value for the output variable in the 

second texture during a second time step and (ii) making the first value of the output variable in 

the first texture accessible to other computational elements in the plurality of computational 

elements, during the second time step." Support for this amendment appears at least in column 6, 

lines 3-17 of the '828 patent. 

Claim 21 is being amended to recite "each neuron in the artificial neural network has an 

output variable assigned to a first texture and a second texture in the memory, the first texture 
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holding a first value computed by the neuron during a previous time step and accessible to other 

neurons in the neural network during a current time step and the second texture holding a 

second value computed by the neuron during the current time step." Support for these 

amendments appears at least in column 5, line 61, through column 6, line 17 of the '828 patent. 

Claim 42 is being amended to recite "initializing, by a controller operably coupled to a 

graphics processing unit (GPU), textures and shaders in a memory operably coupled to the 

GPU; transferring the first input data received by the CPU to the memory operably coupled to 

the GPU; [and] performing, by the graphics processing unit (GPU), a first computation in the 

sequence of computations on the first input data based on the textures and shaders." Support for 

these amendments appears at least in column 5, line 61, through column 6, line 17 of the '828 

patent. 

Claim 56 is being amended to recite "a controller, operably coupled to the GPU and the 

memory, to control performance of the sequence of computations and data exchange by the 

GPU." Support for these amendments appears at least in column 5, lines 1-12, and column 8, 

lines 5-33 and lines 45-60 of the '828 patent. 

Claim 62 is being amended to recite "initializing, by a controller, graphics processing 

unit (GPU) programs for performing a sequence of computations on the input data received by 

the CPU" and "controlling, by the controller, data exchange between the CPU and the GPU upon 

initialization of the GPU programs." Support for these amendments appears at least in column 5, 

lines 1-12, and column 8, lines 5-33 and lines 45-60 of the '828 patent. 

Claim 90 is being amended to recite "each neuron in the artificial neural network has an 

output variable assigned to a first texture and a second texture in the memory, the first texture 

holds a first value of the output variable computed during a previous time step of the sequence of 

computations and accessible to other neurons in the neural network during a current time step of 

the sequence of computations and the second texture accumulates a second value of the output 

variable computed during the current time step. Support for these amendments appears at least in 

column 5, line 61, through column 6, line 17 of the '828 patent. 

Claim 95 is being amended to recite "the sequence of computations represents an 

artificial neural network, each neuron in the artificial neural network has an output variable 

assigned to a first texture and a second texture in the memory, the first texture holds a first value 

computed during a previous time step and accessible to other neurons in the neural network 

during a current time step, and the second texture holds a second value computed during the 
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current time step." Support for this amendment appears at least in column 5, line 61, through 

column 6, line 17 of the '828 patent. 

Claim 101 is being amended for clarity and to recite, among other things, "storing, in a 

first partition of a memory, first output data during the second computational cycle, the first 

output data generated for a first variable during the first computational cycle and being 

referenced by a first pointer, the first output data representing an output of a first neuron in the 

artificial neural network" and "accessing, by a second neuron in the artificial neural network 

during the second computational cycle, the first output data in the first partition of the memory." 

Support for this amendment appears at least in column 5, line 61, through column 6, line 17 of 

the '828 patent. 

Claim 108 is being amended to recite "while performing the at least one computation, 

acquiring input data with a central processing unit and operably coupled to a main memory." 

Support for this amendment appears at least in column 9, lines 8-18 of the '828 patent. 

Claim 112 is being amended to recite "a controller, operably coupled to the processing 

unit and the memory, to ... dictate an order of execution of instructions to the processing unit to 

perform the computation of the first layer of neurons." Support for this amendment appears at 

least in column 2, lines 47-52 of the '828 patent. Support for this amendment appears at least in 

column 5, lines 1-18, and in column 8, lines 5-33 and lines 45-60 of the '828 patent. 

Claim 117 is being amended to recite "a controller ... to control transfer of the at least a 

portion of the input data into the accelerator memory, to control transfer at least a portion of the 

output data from the accelerator memory to the main memory during performance of the 

sequence of computations by the at least one processing unit, and to control performance of the 

sequence of computations by the GPU." Support for this amendment appears at least in column 

5, lines 1-18, and in column 8, lines 5-33 and lines 45-60 of the '828 patent. 

Claim 128 is being amended to recite "executing a first stream with the CPU, the first 

stream acquiring input data for the sequence of computations," "executing a second stream with 

the processing unit," and that the second stream "tak[es] priority over the first stream during the 

sequence of computations." Support for these amendments appears at least in column 7, line 31 

Claim 137 is being amended to read "a controller, operably coupled to the second 

processing unit and the memory, to store a second portion of the input data in the memory while 

the second processing unit generates the first output data, and to allow a user to change the input 
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data on the fly during the execution of the artificial neural network." Support for this amendment 

appears at least in column 9, lines 8-18 of the '828 patent. 

Claim 142, which depends from independent claim 1 and recites that "the controller is 

configured to inform the central processing unit that the sequence of computations is finished," is 

being added. Support for claim 142 appears at least in column 9, lines 19-21 of the '828 patent. 

Claim 143, which depends from independent claim 1 and recites that "the controller is 

configured to reduce a processing load on the central processing unit," is being added. Support 

for claim 143 appears at least in column 13, lines 35-42 of the '828 patent. 

Claim 144, which depends from independent claim 1 and recites that "the controller is 

configured to reduce interactions between the central processing unit and the accelerator," is 

being added. Support for claim 144 appears at least in column 13, lines 35-42 of the '828 patent. 

Claim 145, which depends from independent claim 68 and recites that "the computational 

stream takes priority over the user interaction stream during execution of the computations 

representing the artificial neural network," is being added. Support for claim 145 appears at least 

in column 7, lines 45-55 of the '828 patent. 

Claim 146, which depends from independent claim 68 and recites that the computational 

stream controls timing of data transfers between the CPU and the processing unit during 

execution of the computations representing the artificial neural network, is being added. Support 

for claim 146 appears at least in column 13, lines 1-10 of the '828 patent. 

Claim 147, which depends from independent claim 108 and recites that "acquiring the 

input data comprises acquiring the input data in real time with a video camera," is being added 

Support for claim 144 appears at least in column 9, lines 8-18 of the '828 patent. 

Claim 148, which depends from claim 128, is being added. Support for claim 148 appears 

at least in column 5, line 61, through column 6, line 17 of the '828 patent. 

2. Information Disclosure Statement 

According to page 3 of the Office Action, Item 11 cited in the information disclosure 

statement (IDS) filed on March 20,2019, could not be found. Applicant apologizes for this 

mistake and is submitting a copy of Item 1 in the attached IDS. Applicant notes that Item 1 is the 

abstract of a talk given by one of the inventors after the priority date of the '828 patent. 

1 "Brain-inspired computing: Invited keynote address," Bionetics 2010, Boston MA, USA. 1 page. 
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Page 3 of the Office Action states also that a document entitled "From Spikes to Inter-

Areal Synchrony: How attentive matching and resonance control learning and information 

processing by laminar thalamocortical circuits" was included with the IDS filed March 20, 2019. 

This one-page document is cumulative of a 2008 article submitted and considered as Item 96 on 

the IDS filed December 8, 2017. 

3. Objections to Claims 

On page 3 of the Office Action, claim 12 was objected to because the amendment 

submitted on March 20, 2019 ("the March 2019 amendment") did not contain a parenthetical 

expression as required by 37 C.F.R. 1.173(b)(2) or 1.173(c). Applicant is amending claim 12 to 

include the parenthetical expression and address this objection. 

Claims 21-54, 62-66, 101-127, and 137-141 were objected to because the March 2019 

amendment did not provide support for the changes as required by 37 C.F.R. 1.173(c). 

In particular, claims 21-41 were objected to because the March 2019 amendment 

allegedly does not show "computations represent layers."2 Applicant respectfully disagrees. The 

March 2019 amendment states that support for "computations in the sequence of computations 

represent respective layers of neurons in an artificial neural network" can be found at least in 

"column 5, lines 22-26 and 61-63 and column 9, lines 3-7 3 of the '828 patent. Column 5, lines 

22-26 of the '828 patent are reproduced below: 

"The elements of computation (computational elements) are characterized by a 
single output variable. Such computational elements often include one or more 
equations. Computational elements are same or similar within a large population 
and are computed in parallel. An example of such a population is a layer of 
neurons in an artificial neural network (ANN), where all neurons are described by 
the same equation." 

As described in the section of the '828 patent quoted above, computational elements can include 

computations (e.g., equations) that are the same or similar within a large population. An example 

of such a population is a layer of neurons in an artificial neural network. In other words, 

computations can represent a layer of neurons in an artificial neural network. Therefore, the 

March 2019 amendment identifies support as required by 37 C.F.R. 1.173(c). 

2 Office Action, page 3. 
3 March 2019 amendment, page 25. 
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Claims 42-54 were objected to because the March 2019 amendment did not contain 

support for the changes to independent claim 42. Independent claim 42 was amended in the 

March 2019 amendment to recite in part "computations in the sequence of computations 

representing respective layers of neurons in the artificial neural network, an output of a 

computation in the sequence of computations representing an output of a neuron in the artificial 

neural network." Support for this change can be found at least in column 5, lines 22-26 and 61-

63 and column 9, lines 3-7 of the '828 patent as explained immediately above. 

Claims 42-54,62-66, and 117-127 were objected to because the March 2019 

amendment allegedly did not provide support for the claim language "external system." 

Independent claims 42,62, and 117 recite in part "receiving, at a central processing unit (CPU), 

first input data acquired from an external system." Applicant submits that support for this 

limitation can be found at least in column 8, lines 6-12 (the "recording device" is an external 

system); column 9, lines 8-13 (giving examples of recording devices); and column 12, lines 54-

67 (CPU receives external input) of the '828 patent. 

Claims 101-116 and 137-141 were objected to because the March 2019 amendment 

allegedly did not contain support for claim language relating to "computational cycles to first 

and second layers of neurons."4 The March 2019 amendment states that support for "a first 

computational cycle representing a first layer of neurons in the artificial neural network" and "a 

second computational cycle representing a second layer of neurons in the artificial neural 

network" can be found at least in "column 1, lines 38-41, column 5, lines 22-26 and column 9, 

lines 3-75 of the '828 patent. Column 5, lines 22-26 are reproduced below and indicate that 

computational elements may represent layers of neurons in an artificial neural network: 

The elements of computation (computational elements) are characterized by a 
single output variable. Such computational elements often include one or more 
equations. Computational elements are same or similar within a large population 
and are computed in parallel. An example of such a population is a layer of 
neurons in an artificial neural network (ANN), where all neurons are described by 
the same equation. 

And column 11, lines 61-65, and column 12, lines 9-17, describe the relationship between 

computations and computational cycles. 

Office Action, page 4. 
5 March 2019 amendment, page 26. 
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Additional support for the claimed computational cycles and layers of neurons appears in 

col. 9, line 25, through col. 11, line 20 of the '828 patent. This section of the '828 patent 

describes the implementation of the Synchronous Artificial Neuronal Network Distributed 

Runtime Algorithm (SANNDRA) with a GPU as in claims 101-116 and 137-141 and involves 

creating many neuron layers, each of which is executed during a corresponding computational 

cycle. Therefore, the '828 patent includes support for first and second computational cycles 

representing first and second layers of neurons, respectively. 

Accordingly, withdrawal of the objections is respectfully requested. 

4. Rejections Under 35 U.S.C. § 112 

Claims 62-66 were rejected as indefinite. According to page 4 of the Office Action, the 

phrase "transferring the input data into the memory ... during performance of the sequence of 

computations by the GPU" in independent claim 62 is "being treated as stating, 'transferring at 

least a portion of the input data ...'." Page 4 of the Office Action states further that "[t]his 

interpretation is necessary in order for at least a portion of the input data to have already been 

transferred so that in can be performed upon by the GPU." 

As indicated above, Applicant is amending independent claim 62 to match the Office's 

interpretation. Therefore, withdrawal of the indefiniteness rejection is respectfully requested. 

5. Rejections Under 35 U.S.C. § 102(e) 

Claims 1-7, 10-16, 19-40, 42, 43, 47-54, 56-60, 62-66, 68-72, 74-77, 79-83, 85-88, 

90, 92-95, 97-100, 117-123, 126-132, 135-138, 140, and 141 (including independent claims 1, 

12, 21, 42, 56, 62, 68, 79, 90, 95, 117, 128, and 137) were rejected as anticipated by U.S. Patent 

7,219,085 to Buck. Applicant respectfully traverses these rejections to the extent they are 

maintained over the claims as amended herein. (For brevity, Applicant is addressing only the 

rejections of the independent claims below.) 

Claim 1 

Claim 1, which recites a CPU, main memory, GPU, accelerator memory, and controller, 

was rejected as anticipated by Buck. As indicated above, claim 1 is being amended to specify 

that the controller "initialize[s] textures and shaders in the accelerator memory for performing 

the sequence of computations" and "control[s] performance of the sequence of computations by 
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the [GPU]" in addition to transferring data between the main memory and the accelerator 

memory while the GPU performs the sequence of computations. 

To anticipate amended claim 1, Buck would have to disclose the controller of amended 

claim 1 in as much detail as recited in amended claim 1. In this case, however, Buck doesn't 

disclose such a controller. At best, Buck discloses some of the functions performed by the 

controller of amended claim 1 are performed by the CPU or are simply performed without 

specifying what performs those functions. As explained below, performing these functions with 

a controller as in claim 1 instead of a CPU as in Buck leads to significant performance 

advantages. 

To start, Buck states that the CPU controls performance of the sequence of computations 

by the GPU: "Once the training data (X') has been loaded on the GPU, the CPU instructs the 

GPU to run the various shaders need 30 Testing Phase to process the machine learning 

technique (box 540). 6 Similarly, Buck states that the CPU transfers input data during the 

training phase: "The CPU then starts to loop on the training data and accumulates groups of 

training data by loading batches of training data (X,T) (box 515). 7 In contrast, claim 1 recites 

that the controller of "control[s] performance of the sequence of computations by the [GPU]" 

and transfers data between the main memory and the accelerator memory while the GPU 

performs the sequence of computations. 

Buck discloses other functions performed by the claimed controller without explaining 

which components perform those functions. For example, when Buck describes loading shaders, 

Buck doesn't say what loads the shaders. Instead, Buck just says that the shaders are loaded: 

"[T]he training phase of the machine learning GPU execution method begins by loading shaders 

programs (P), initial trainable parameters (W), such as weights, and other learning parameters 

(L) (box 500). This data is then transferred from the CPU to the GPU (arrow 505). 8 

Similarly, Buck discloses transferring output data (training statistics) while the GPU 

performs a machine learning training phase but doesn't say which component is responsible for 

the transfer. Instead, Buck describes the transfer using the passive voice: "[A]s shown in FIG. 5, 

the CPU can collect training statistics and obtain training progress data (box 560). The [sic] is 

achieved by having the GPU send the CPU the updated trainable parameters (W) and the errors 

6 Buck, 11:29-31 (emphasis added). 
Buck, 10:51-53. 
Buck, 10:36-41. 
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(arrow 565)."9 This makes it difficult, if not impossible, to determine which component controls 

the data transfer. 

Thus, Buck does not provide the controller of amended claim 1. 

Buck's use of the CPU to perform functions performed by the controller of claim 1 

illustrates a fundamental difference between Buck's system and the system of claim 1: in Buck's 

system, the CPU controls computations by and interactions with the GPU, whereas in the 

claimed system, the controller controls computations by and interactions with the GPU. As 

explained in the '828 patent, using a controller instead of a CPU to load textures and shaders, 

control GPU computations, and transfer data reduces the processing load on the CPU, so the 

CPU "can be dedicated to other tasks."' Put differently, using a controller to perform these 

functions "frees the CPU 120 to execute other applications and allows the expansion card [the 

accelerator of amended claim 1] to run at its full capacity without being slowed down by 

extensive interactions with the CPU."' These are significant technical advantages to using the 

CPU to perform the same functions. 

Claim 12 

Claim 12 was also rejected as anticipated by Buck. As indicated above, claim 12 is being 

amended to recite "performing the sequence of computations on the first portion of the input data 

comprises (i) assigning an output variable to a first texture and a second texture, the output 

variable being included in a first computational element of a plurality of computational elements, 

the plurality of computational elements representing the sequence of computations and (ii) 

accumulating a first value for the output variable in the first texture during a first time step" and 

"performing, by the GPU, the sequence of computations on the second portion of the input data, 

wherein performing the sequence of computations on the second portion of the input data 

comprises (i) accumulating a second value for the output variable in the second texture during a 

second time step and (ii) making the first value of the output variable in the first texture 

accessible to other computational elements in the plurality of computational elements during the 

second time step." 

9 Buck, 11:61-65 (emphasis added). 
1° '828 patent, Abstract. 
11 '828 patent, 13:39-42. 
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Buck is silent on assigning an output variable associated with a first computational 

element to first and second textures. Buck is also silent on accumulating a first value of the 

output variable in the first texture during a first time step, then making that first value accessible 

to other computational elements during a second time step. And Buck is silent on accumulating a 

second value of the output variable in the second texture during the second time step. Therefore, 

Buck doesn't anticipate amended claim 12. 

Moreover, amended claim 12 isn't obvious over Buck in view of US 2001/0010034 Al to 

Burton, which was also cited in the Office Action and which discloses simulating pipelined 

hardware.' Although Burton discloses writing outputs to different memory areas on different 

clock cycles of the simulation,' Burton doesn't disclose or suggest making those memory areas 

accessible to other computational elements after they have been written. At best, Burton just says 

that the memory areas can be part of a common memory." Therefore, Burton doesn't cure 

Buck's deficiencies with respect to amended claim 12. 

Claim 21 

Claim 21 was also rejected as anticipated by Buck. As indicated above, claim 21 is being 

amended to recite "each neuron in the artificial neural network has an output variable assigned to 

a first texture and a second texture in the memory, the first texture holding a first value computed 

output by the neuron during a previous time step and accessible to other neurons in the neural 

network during a current time step and the second texture holding a second value computed by 

the neuron during the current time step." Buck does not disclose assigning each neuron in an 

artificial neural network to first and second textures or allowing every neuron to access the first 

texture while computing a value for the second texture during the same time step. Therefore, 

Buck doesn't anticipate claim 21 as amended. 

Claim 42 

Claim 42 was rejected as anticipated by Buck. As indicating above, claim 42 is being 

amended to recite "initializing, by a controller operably coupled to a graphics processing unit 

12 Burton, Abstract. 
13 See, e.g., Burton, paragraphs 13-16. 
14 Burton, paragraph 74 ("The first data storage area 2 and the second data storage area 4 are respective regions 

within the common memory 24. The local variable storage 6 is also provided within the common memory 24. The 
software models of the pipelined circuit elements 26 are also stored within the common memory 24 together with 
the overall controlling software for the simulation system as a whole. The swapping of the pointers to the memory 
areas 2, 4 can effectively be achieved by swapping memory address offset values or similar techniques."); see also 
Burton, paragraph 79. 
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(GPU), textures and shaders in a memory operably coupled to the GPU." As explained above 

with respect to claim 1, Buck doesn't disclose using a controller to initialize textures and shaders 

in a memory operably coupled to a GPU. Instead, Buck says that the textures and shaders are 

"loaded" and implies that the CPU handles this initialization." Initializing textures and shaders 

with a CPU is not the same as or equivalent to initializing textures and shaders with a controller. 

Using a controller reduces the processing load on the CPU and allows the GPU to run at its full 

capacity.' Given these differences, claim 42 as amended is patentable over Buck. 

Claim 56 

Claim 56 was rejected as anticipated by Buck and is being amended to recite "a 

controller, operably coupled to the GPU and the memory, to control performance of the sequence 

of computations and data exchange by the GPU." As explained above with respect to amended 

claims 1 and 42, Buck does not disclose or suggest such a controller. Thus, amended claim 56 is 

patentable over Buck. 

Claim 62 

Claim 62 was rejected as anticipated by Buck and is being amended to recite "initializing, 

by a controller, graphics processing unit (GPU) programs for performing a sequence of 

computations on the input data received by the CPU" and "controlling, by the controller, data 

exchange between the CPU and the GPU upon initialization of the GPU programs." As 

explained above with respect to amended claims 1, 42, and 56, Buck does not disclose or suggest 

such a controller. Thus, amended claim 62 is patentable over Buck. 

Claim 68 

Claim 68, which recites a user interaction stream executed by a CPU and computation 

stream executed by a processing unit, was rejected as anticipated by Buck. To anticipate claim 

68, Buck would have disclose each and every element of claim 68. 1' In this case, however, Buck 

doesn't disclose the computational stream of claim 68. Therefore, Buck doesn't anticipate claim 

68. 

15 Buck, 10:36-41 ("[T]he training phase of the machine learning GPU execution method begins by loading shaders 
programs (P), initial trainable parameters (W), such as weights, and other learning parameters (L) (box 500). This 
data is then transferred from the CPU to the GPU (arrow 505)."). 
16 '828 patent, 13:39-42. 
17 See MPEP 2131. 
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Claim 68 specifies that the computational stream is executed by a processing unit 

separate from the CPU and "control [s] data exchange between the user interaction stream and the 

computational stream during execution of the computations representing [an] artificial neural 

network." Page 30 of the Office Action identifies three sections of Buck as providing this 

computational stream: "executing, by the processing unit, a computational stream (Buck: [1] 

column 2, lines 24-28; [21 column 8, lines 39-44), the computational stream controlling data 

exchange between the user interaction stream and the computational stream during execution of 

the computations representing the artificial neural network (Buck: [3] figure 5, elements 220 and 

545)." 18 But these sections don't disclose or suggest a computational stream that controls data 

exchange as recited in claim 68. 

The first cited section of Buck—col. 2, lines 24-28—says merely that GPUs are stream 

processors: "For general purpose computing, GPUs are essentially stream processors with 

limitations. Dealing with and circumventing these limitations requires a style of programming 

and processing that is neither obvious nor intuitive." This section doesn't mention any particular 

stream, nor does it disclose how the streams operate or what they do, much less that a processing 

unit other than a CPU executes a computational stream that controls data exchange between a 

user interaction stream and the computational stream during execution of an artificial neural 

network. In fact, the first cited section of Buck is silent on data exchanges. 

The second cited section of Buck—col. 8, lines 39-44—just says that the GPU performs 

some of the machine learning that would otherwise be performed by the CPU: "The machine 

learning GPU execution engine and method disclosed herein alleviates the computational 

constraints of CPUs by porting some of the CPU processing to the GPU. More specifically, the 

present invention ports the machine learning architecture, traditionally handled by the CPU, to 

the GPU." Like the first cited section, the second cited section doesn't say anything about 

streams or controlling data exchanges between streams. 

The third cited section of Buck— elements 220 and 545 in Fig. 5—fails to provide the 

pieces of the claimed computational stream missing from the first and second cited sections of 

Buck. Element 220 in Buck's Fig. 5 is a GPU. And element 545 in Buck's Fig. 5 is a learning 

module. Buck's Fig. 5 and the associated description don't disclose anything about 

computational streams or controlling data exchanges between streams while executing 

18 Italics original. 
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computations representing an artificial neural network as in claim 68. Therefore, these sections 

of Buck don't provide the "computational stream" step of claim 68. 

The rest of Buck is also silent on a computational stream, executed by a processing unit 

other than a CPU, that controls data exchange between user interaction and computational stream 

during execution of an artificial neural network as in claim 68. Although Buck discloses 

transferring data between the CPU and a GPU while the GPU executes a neural network, Buck is 

silent on which component controls the data exchange.' Thus, Buck doesn't anticipate claim 68. 

Claim 142 depends from claim 68 and is patentable over Buck for additional reasons as 

well. In particular, claim 142 recites that "the computational stream takes priority over the user 

interaction stream during execution of the computations representing the artificial neural 

network." As Buck doesn't disclose the computational stream of claim 68, Buck can't disclose 

that the computational stream takes priority over another stream as in claim 142. 

Claim 79 

Like claim 68, claim 79 was rejected as anticipated by Buck. But like claim 68, claim 79 

recites "a processing unit, operably coupled to the at least one memory and the at least one CPU, 

to execute a computational stream, the computational stream controlling data exchange between 

the user interaction stream and the computational stream." Thus, like claim 68, claim 79 is 

patentable over Buck. 

Claim 90 

Like claim 21, claim 90 was rejected as anticipated by Buck. And like claim 21, claim 90 

is being amended to recite "a first texture" that "holds a first value computed during a previous 

time step and accessible to other neurons in the neural network during a current time step" and "a 

second texture" that "holds a second value computed during the current time step." Thus, like 

amended claim 21, amended claim 90 is patentable over Buck. 

Claim 95 

Like claim 21, claim 95 was rejected as anticipated by Buck. And like claim 21, claim 95 

is being amended to recite "a first texture" that "holds a first value computed during a previous 

time step and accessible to other neurons in the neural network during a current time step" and "a 

19 See, e.g., Buck, 11:63-65 and 12:8-10 (using the passive voice to describe data transfers between the CPU and 
the GPU). 
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second texture" that "holds a second value computed during the current time step." Thus, like 

amended claim 21, amended claim 95 is patentable over Buck. 

Claim 117 

Claim 117 was rejected as anticipated by Buck and is being amended to recite "a 

controller ... to control transfer of the at least a portion of the input data into the accelerator 

memory, to control transfer at least a portion of the output data from the accelerator memory to 

the main memory during performance of the sequence of computations by the at least one 

processing unit, and to control performance of the sequence of computations by the GPU." 

Claim 117 as amended is therefore patentable over Buck for at least some of the reasons given 

above with respect to claim 1. 

Claim 128 

Claim 128 was rejected as anticipated by Buck and is being amended to recite "executing 

a first stream with the CPU, the first stream acquiring input data for the sequence of 

computations," "executing a second stream with the processing unit," and that the second stream 

"tak[es] priority over the first stream during the sequence of computations." As explained above 

with respect to claim 68, Buck is silent on a second (computational) stream executed by a 

processing unit that involves transferring data while performing a sequence of computations. 

Buck is also silent on one stream taking priority over another stream. Therefore, Buck doesn't 

anticipate amended claim 128. 

Claim 137 

Claim 137, which recites a first processing unit that receives input data in real time from 

a sensor, was rejected as anticipated by Buck. Page 33 of the Office Action implies that Buck's 

disclosure of different types of input devices, including a microphone,' provided the "sensor" of 

claim 137. And as best understood, page 33 of the Office Action equates Buck's disclosure of 

interactive use applications in col. 9, lines 33-36 to provide "receiv[ing] input data in real time" 

as in claim 137. 

Applicant respectfully submits that this interpretation of Buck's interactive use 

applications is incorrect. For completeness, here is col. 9, lines 33-36 of Buck: "The results of 

2° Buck, 7:51 — 8:2; 
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the computation are transferred from the machine learning GPU execution engine 200 to the 

CPU 120 for use in interactive use applications, such as speech recognition." This section of 

Buck refers to "the results of the computation," which a reader of ordinary skill in art would 

understand to be the weights for the trained neural network or machine learning architecture. 

These weights are used in the trained and tested neural network, which is executed by the CPU 

after training and testing on the GPU are complete, not in the training or testing carried out by 

the GPU. Buck is silent on whether the interactive use application provides any input data, in 

real-time, for training or testing the GPU. Therefore, Buck doesn't anticipate claim 137. 

Nevertheless, solely in an effort to advance prosecution, Applicant is amending claim 

137 to recite a controller that can "allow a user to change the input data on the fly during the 

execution of the artificial neural network." Although Buck discloses providing input data to the 

GPU for training and testing a neural network, 21 Buck doesn't disclose that a user can change 

this input data while the GPU is executing the neural network. Thus, amended claim 137 is 

patentable for additional reasons as well. 

6. Rejections Under 35 U.S.C. § 103(a) Over Buck in view of Burton 

Claims 101-104 and 106-116 were rejected as unpatentable over Buck in view of U.S. 

Patent Publication No. 2001/0010034 to Burton. Applicant respectfully traverses these rejections 

to the extent they are maintained over the claims as amended herein. (For brevity, Applicant is 

addressing only the rejections of the independent claims below.) 

Claim 101 

Claim 101 recites storing first output data from a first neuron in a neural network in a 

first memory partition during a first computational cycle, storing second output data from the 

first neuron in a second memory partition during a second computational cycle, then swapping 

pointers referencing the first and second memory partitions before a third computational cycle. 

According to pages 40-42 of the Office Action, Burton provides every element of claim 101 

except the artificial neural network, which is provided by Buck. The Office Action states further 

that using Burton's pipelining techniques with Buck's artificial neural network would have been 

nothing more than "a substitution and application of one known technique and element for 

another yielding a predictable result." 22 

21 See, e.g., Buck, 11:59-12:6. 
22 Office Action, pages 41-42. 
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Like claim 12, claim 101 is being amended to recite "making the first output data in the 

first partition of the memory accessible to other neurons in the artificial neural network during 

the second computational cycle." As explained above with respect to claim 12, Burton discloses 

writing outputs to different memory areas on different clock cycles of the simulation,' but is 

silent on making those memory areas accessible to other computational elements after they have 

been written. At best, Burton just says that the memory areas can be part of a common 

memory 24 

Buck's artificial neural network doesn't cure Burton's deficiencies with respect to 

amended claim 101. Therefore, amended claim 101 is patentable over the asserted combination 

of Burton and Buck. 

Claim 108 

Claim 108 recites a method of performing a numerical simulation representing an 

artificial neural network. According to pages 43 and 44 of the Office Action, Burton provides 

every element of claim 108 except the artificial neural network, which is provided by Buck. The 

Office Action states further that using Burton's pipelining techniques with Buck's artificial 

neural network would have been nothing more than "a substitution and application of one known 

technique and element for another yielding a predictable result." 25 

As indicated above, Applicant is amending claim 108 to recite, "while performing the at 

least one computation [with the processing unit during a first computational cycle of the 

numerical simulation], acquiring input data with a central processing unit and operably coupled 

to a main memory." Claim 108 recites further controlling the transfer of this input data for use by 

the processing unit during a second computational cycle of the numerical simulation. Burton and 

Buck are each silent on acquiring input data while performing computations, much less 

transferring that input data to a processing unit (e.g., a GPU) for use in the computations. 

Accordingly, no combination of Burton and Buck yields the method of amended claim 108. 

23 See, e.g., Burton, paragraphs 13-16. 
24 Burton, paragraph 74 ("The first data storage area 2 and the second data storage area 4 are respective regions 
within the common memory 24. The local variable storage 6 is also provided within the common memory 24. The 
software models of the pipelined circuit elements 26 are also stored within the common memory 24 together with 
the overall controlling software for the simulation system as a whole. The swapping of the pointers to the memory 
areas 2, 4 can effectively be achieved by swapping memory address offset values or similar techniques."); see also 
Burton, paragraph 79. 
25 Office Action, page 43. 
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Claim 112 

Claim 112 recites a system for executing an artificial neural network. According to pages 

45 and 46 of the Office Action, this system is the obvious implementation of Burton's pipelined 

hardware simulator and Buck's artificial neural network. 

Applicant respectfully traverses this rejection because the Office has not considered each 

and every limitations of claim 112. 26 In this case, page 45 indicates that the CPU 22 in Burton's 

Figure 6 provides both the CPU and the processing unit of claim 112. This is improper; claim 

112 recites the CPU and processing unit as separate elements, so they should be considered 

separately. In addition, the Office Action doesn't identify the controller of claim 112 anywhere 

in Burton. 

Nevertheless, solely in an effort to expedite allowance, Applicant is amending claim 112 

to specify that the controller "dictate[s] an order of execution of instructions to the processing 

unit to perform the computation of the first layer of neurons." Burton doesn't disclose such a 

controller. Buck doesn't provide such a controller either as explained above with respect to claim 

1. Therefore, no combination of Burton and Buck yields the system of claim 112. 

7. Other Rejections Under 35 U.S.C. § 103(a) 

Claims 8, 9, 17, 18, 44-46, 96, 124, 125, 133, and 134 were rejected as unpatentable over 

Buck in view of US 7,525,547 to Diard. 

Claims 41, 55, and 91 were rejected as unpatentable over Buck in view of US 7,119,810 

to Sumanaweera. 

Claims 73, 78, 84, 89, and 139 were rejected as unpatentable over Buck in view of US 

2006/0129506 to Edelman. 

Applicant respectfully traverses these rejections. In any event, as each of the above-

identified claims depend from independent claims which are in patentable condition, these 

rejections are moot. 

8. General Comments on Dependent Claims 

Since each of the dependent claims depends from a base claim that is believed to be in 

condition for allowance, Applicant believes that it is unnecessary at this time to argue the 

26 MPEP 2143.03 ("Examiners must consider all claim limitations when determining patentability of an invention 
over the prior art."). 
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allowability of each of the dependent claims individually. However, Applicant does not 

necessarily concur with the interpretation of the dependent claims as set forth in the Office 

Action, nor does Applicant concur that the basis for the rejection of any of the dependent claims 

is proper. Therefore, Applicant reserves the right to specifically address the patentability of the 

dependent claims in the future. 

CONCLUSION 

It is respectfully believed that all of the rejections set forth in the Office Action have been 

addressed. However, the absence of a reply to a specific rejection, objection, or comment set 

forth in the Office Action does not signify agreement with or concession of that rejection, 

objection, or comment. In addition, there may be reasons for patentability of any or all pending 

claims (or other claims) that have not been expressed. Furthermore, nothing in this paper should 

be construed as an intent to concede any issue with regard to any claim. 

Applicant believes that the present application is now in condition for allowance. 

Favorable reconsideration of the application as amended is respectfully requested. 

The Examiner is invited to contact the undersigned by telephone if it is felt that a 

telephone interview would advance the prosecution of the present application. 

The Director is hereby authorized to charge any appropriate fees under 37 C.F.R. §§ 1.16, 

1.17, and 1.21 that may be required by this paper and to credit any overpayment, to Deposit 

Account No. 60-1876. If an extension of time is required to make this reply timely, please charge 

the appropriate extension of time fee under 37 C.F.R. § 1.17 to Deposit Account No. 60-1876 if 

not already paid via EFS. 

Dated: September 13, 2019 Respectfully submitted, 

Smith Baluch LLP 
376 Boylston St, Suite 401 
Boston MA 02116 

Phone: (617) 947-7280 

By /Christopher Max Colice/ 
Christopher Max Colice 
Registration No. 65,634 
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under 37 C.F.R. 1.97(f) and requests consideration of the following reference: 

Versace, Brain-inspired computing. Invited keynote address, Bionetics 2010, 

Boston, MA, USA. 1 page. 

Applicant made a bona fide attempt to cite this item in an IDS on March 20, 2019, 

but inadvertently submitted a copy the wrong reference. 

If a fee is due under 37 C.F.R. 1.97(f), the Director is hereby authorized to charge 

that fee to Deposit Account No. 60-1876 from which the undersigned is authorized to 

draw. 

Dated: September 13, 2019 Respectfully submitted, 

SMITH BALUCH LLP 

SMITH BALUCH LLP 

376 Boylston St., Suite 401 

Boston, MA 02116 

Tel: (617) 947-7280 

By: /Christopher Max Colice/ 

Christopher Max Colice 

Reg. No. 65,634 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. OMB 0651-0032 

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

PATENT APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 
15/808,201 

Filing Date 
11/09/2017 To be Mailed 

ENTITY: 0 LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) 

II BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) 

N/A N/A N/A 

0 SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A 

0 EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(i)) minus 20 = x $40 = 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) minus 3 = x $ 210 = 

OAPPLICATION SIZE FEE (37 
CFR 1.16(s)) 

If the specification and drawings exceed 100 sheets 

of paper, the application size fee due is $310 ($155 

for small entity) for each additional 50 sheets or 

fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 

CFR 1.16(5). 

ID MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

A
M
E
N
D
M
E
N
T
 09/13/2019 

CLAIMS 
REMAINING 
AFTER 
AMENDMENT 

HIGHEST 
NUMBER 
PREVIOUSLY 
PAID FOR 

PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) 

Total 
(37 CFR 1.16(i)) 

* 67 Minus ** 139 = 0 x $ 50 = 0 
Independent 
(37 CFR 1.16(h)) * 6 Minus *** 16 = 0 x $ 230 = 0 

CI Application Size Fee (37 CFR 1.16(5)) 
0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

A
M
E
N
D
M
E
N
T
 

CLAIMS 
REMAINING 
AFTER 

AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) 

Total 
(37 CFR 1.16(i)) Minus = x $ 0 = 

Independent 
(37 CFR 1.16(h)) Minus = x $ 0 = 

CI Application Size Fee (37 CFR 1.16(5)) 
0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

TOTAL ADD'L FEE 

" If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 

"" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /PATRICIA F LEWIS! 

If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
If you need assistance In completing the form, ca// 1-800-PTO-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE  
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

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

15/808,201 11/09/2017 

149890 7590 

SMITH BALUCH LLP 
376 BOYLSTON ST 
STE 401 
BOSTON, MA 02116 

10/09/2019 

Anatoli Gorchetchnikov NRLA-001US03 1077 

EXAMINER 

WOOD, WILLIAM 1-1 

ART UNIT PAPER NUMBER 

3992 

NOTIFICATION DATE DELIVERY MODE 

10/09/2019 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 

following e-mail address(es): 

docketing @smithbaluch.com 

eofficeaction@appcoll.com 

smith@smithbaluch.com 

PTOL-90A (Rev. 04/07) 
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Advisory Action 
Before the Filing of an Appeal Brief 

Application No. 

15/808,201 

Applicant(s) 

Gorchetchnikov et al. 

Examiner 

WILLIAM H WOOD 

Art Unit 

3992 

AIA (FITF) Status 

No 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 13 September 2019 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED  

1. El The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file 
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of 
the following time periods: 

a) C] The period for reply expires 3 months from the mailing date of the final rejection. 
b) 0 The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. 

In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 

c) 0 A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed 
within 2 months of the mailing date of the final rejection.The current period for reply expires months from the mailing date of 
the ,orior Acivisay Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate 
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The 
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) 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. LI The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice 
of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a). 

AMENDMENTS  

3. 0 The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because 

a) El They raise new issues that would require further consideration and/or search (see NOTE below); 
b) 0 They raise the issue of new matter (see NOTE below); 

c) 0 They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 
appeal; and/or 

d) El They present additional claims without canceling a corresponding number of finally rejected claims. 
NOTE: See Continuation Sheet (See 37CFR 1.116 and 41.33(a)). 

4. 0 The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. 0 Applicants reply has overcome the 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. El For purposes of appeal, the proposed amendment(s):(a)0will not be entered, or (b)0 will be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE  

8. CI A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 
9. 0 The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because applicant 

failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37 
CFR 1.116(e). 

10. El The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered because 
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient 
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1). 

11. El The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER  

12. Ej The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 
See Continuation Sheet. 

13. 0 Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). 

14. 0 Other: 

STATUS OF CLAIMS  

15. The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: 
Claim(s) objected to: 
Claim(s) rejected:1-60,62-66 and 68-141. 
Claim(s) withdrawn from consideration: . 

/William H. Wood/ 
Primary Examiner, Art Unit 3992 

conferee: /RSD/ 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Paper No. 20191001 
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Continuation Sheet (PTOL-303) 
Application No. 15/808,201 

Continuation of 3. NOTE: The numerous amendments to the independent claims would require further 
consideration and possibly search. The amendments do not place the application in a better form for 
appeal. Further, the amendments seeks to add additional claim without canceling any claims. 

Continuation of REQUEST FOR RECONSIDERATION/OTHER 12. The request for reconsideration has 
been considered but does NOT place the application in condition for allowance because: The request for 
reconsideration and presented arguments are directed toward amended claims that would require further 
consideration and possibly search. As such, the request for reconsideration is not persuasive. 

/AJ K1 
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DO NOT ENTER: /WHW/ 

Docket No. NRLA-001US03 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Gorchechnikov et al. 

Application No. 15/808,201 

Filed: 2017-11-09 

Confirmation No. 1077 

Art Unit: 3992 

Examiner: William H WOOD 

Title: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

AMENDMENT/RESPONSE TO OFFICE ACTION 

In response to the Office Action dated May 13, 2019, to which the deadline for 

responding is September 13, 2019 with a one-month extension of time, Applicant submits the 

following Amendments and Remarks, and respectfully requests reconsideration of the 

application in view thereof. 

Amendments to the Claims are reflected in the listing of the claims which begins on 

page 2 of this paper. 

Remarks begin on page 26 of this paper. 

DO NOT ENTER: /WHW/ 
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Doc code: RCEX PTO/SB/30EFS (02-18) 

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. 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 contains a valid OMB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
Number 

15/808,201 
Filing 
Date 

2017-11-09 
Docket Number 
(if applicable) 

NRLA-001US03 
Art 
Unit 

3992 

First Named 
Inventor 

Anatoli Gorchechnikov 
Examiner 
Name 

William H WOOD 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at VWW\LUSPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

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

Previously submitted. If a final Office action is outstanding, any amendments filed 
even if this box is not checked. 

the arguments in the Appeal Brief or Reply Brief previously filed 

Amendment after final filed September 13, 2019 

after the final Office action may 

on 

be considered as a 
L submission 

Consider 

r Other 

Disclosure Statement (IDS) 

Declaration(s) 

r Enclosed 

Amendment/Reply 

Information 

Affidavit(s)/ 

Other 

MISCELLANEOUS 

Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.170) required) 

Other 

The RCE 

FEES 

fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Account No 601876 
r The Director 

Deposit 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

Practitioner Signature 

Signature 

@ Patent 

Applicant 

EFS - Web 2.1.16 
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Doc code: RCEX PTO/SB/30EFS (02-18) 

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. 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 contains a valid OMB control number. 

Signature of Registered U.S. Patent Practitioner 

Signature /Nisha Somnath/ Date (YYYY-MM-DD) 2019-10-09 

Name Nisha Somnath Registration Number L1194 

This collecton of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 

EFS - Web 2.1.16 
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Privacy Act Statement 

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

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

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

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

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

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

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

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

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

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

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

EFS - Web 2.1.16 
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Electronic Patent Application Fee Transmittal 

Application Number: 15808201 

Filing Date: 09-Nov-2017 

Title of Invention: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

First Named Inventor/Applicant Name: Anatoli Gorchetchnikov 

Filer: Nisha Somnath/Holly Johnson 

Attorney Docket Number: NRLA-001U503 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111(a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension - 2 months with $100 paid 2252 1 200 200 

Miscellaneous: 

RCE- 1ST REQUEST 2801 1 650 650 

Total in USD ($) 850 
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Electronic Acknowledgement Receipt 

EFS ID: 37412496 

Application Number: 15808201 

International Application Number: 

Confirmation Number: 1077 

Title of Invention: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

First Named Inventor/Applicant Name: Anatoli Gorchetchnikov 

Customer Number: 149890 

Filer: Nisha Somnath/Holly Johnson 

Filer Authorized By: Nisha Somnath 

Attorney Docket Number: NRLA-001U503 

Receipt Date: 09-OCT-2019 

Filing Date: 09-NOV-2017 

Time Stamp: 17:04:20 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $850 

RAM confirmation Number E201 909H04330924 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 

Number 
Document Description File Name 

File Size(Bytes)/ 

Message Digest 

Multi 

Part /.zip 

Pages 

(if appl.) 

1 
Information Disclosure Statement (IDS) 

Form (S1308) 

NRLA001US03_SB08_10-09-20 

19.pdf 

70862 

no 4 
594542d9a5bfa22159c354dc3439e37416. 

0198 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

2 Non Patent Literature 

Brain-

Inspired_Computing_2010_QC. 

pdf 

468160 

no 1 
2110538187c0d39Fe353cba4661ee2dad3b 

39472 

Warnings: 

Information: 

3 
Request for Continued Examination 

(RCE) 

NRLA-001US03_USPTO_SB30_ 

RCE_10-09-2019.pdf 

468526 

no 3 
8edd54155781b5d0e8e092c9301e1dc21ed 

6a69d 

Warnings: 

This is not a USPTO supplied RCE SB30 form. 

Information: 

4 Fee Worksheet (51306) fee-info.pdf 

32502 

no 2 
1292c967268755307e17ec619ada4c641c6 

8da11 

Warnings: 

Information: 

Total Files Size (in bytes): 1040050 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111  

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371  

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office  

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 

NVIDIA Ex1002 Page 836 of 1081 



Doc code: IDS PTO/SB/08a (02-18) 
Approved for use through 11/30/2020. 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. 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 15808201 

Filing Date 2017-11-09 

First Named Inventor Anatoli Gorchechnikov 

Art Unit 3992 

Examiner Name William H WOOD 

Attorney Docket Number NRLA-001 US03 

U.S.PATENTS 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Codel 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. 

U.S.PATENT APPLICATION PUBLICATIONS 

Examiner 
Initial* 

C I.te No 
Publication 
Number 

Kind 
Codel 

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. 

FOREIGN PATENT DOCUMENTS 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3 

Country 

Code2 i 
Kind 
Code4 

Publication 
Date 

Name of Patentee or 
Applicant of cited 
Document 

Pages,Columns,Lines 
where Relevant 

or Relevant 
Figures Appear 

T5Passages 

1 
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The present application is being examined under the pre-AIA first to invent provisions. 

DETAILED ACTION 

For reissue applications filed before September 16, 2012, all references to 35 U.S.C. 251 and 37 

CFR 1.172, 1.175, and 3.73 are to the law and rules in effect on September 15, 2012. Where specifically 

designated, these are "pre-AIA" provisions. 

For reissue applications filed on or after September 16, 2012, all references to 35 U.S.C. 251 and 

37 CFR 1.172, 1.175, and 3.73 are to the current provisions. 

Claims 1-60, 62-66, and 68-148 are currently pending in the application. Claims 1-20 are original 

claims to patent US 9,189,828 B2 and claims 21-60, 62-66, and 68-148 are newly added claims. 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 

1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 

examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 

finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 

submission filed on 09/13/2019 has been entered. 

Reissue 

Applicant is reminded of the continuing obligation under 37 CFR 1.178(b), to timely apprise the 

Office of any prior or concurrent proceeding in which Patent No. 9,189,828 is or was involved. These 

proceedings would include interferences, reissues, reexaminations, and litigation. 
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Applicant is further reminded of the continuing obligation under 37 CFR 1.56, to timely apprise 

the Office of any information which is material to patentability of the claims under consideration in this 

reissue application. 

These obligations rest with each individual associated with the filing and prosecution of this 

application for reissue. See also MPEP §§ 1404, 1442.01 and 1442.04. 

Applicant is notified that any subsequent amendment to the specification and/or claims must 

comply with 37 CFR 1.173(b). 

Information Disclosure Statement 

The information disclosure statements (IDS) submitted on 09/13/2019 and 10/09/2019 have 

been considered in accordance with MPEP 609, including timing and content requirements (see also 37 

C.F.R. 1.97 and 1.98). Documents not meeting a particular criteria are lined through and not considered. 

Claim Rejections - 35 USC § 112 

The following is a quotation of 35 U.S.C. 112(b): 

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing out 

and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 

invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 

claiming the subject matter which the applicant regards as his invention. 

Claims 62-66 and 101-107 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject matter 

which the inventor or a joint inventor, or for pre-AIA the applicant regards as the invention. 

Claim 62 recites the limitation "the textures and shaders" in line 7. There is insufficient 

antecedent basis for this limitation in the claim. 
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Claim 101 recites the limitation "the second computational cycle" and "the first computational 

cycle" in the first "storing" limitation. There is insufficient antecedent basis for this limitation in the 

claim. 

Claim 101 is additionally unclear for stating "storing ... first output data during the second 

computational cycle, the first output data generated for a first variable during the first computational 

cycle ... the first output data representing an output of a first neuron" and then later "making the first 

output data in the first partition of the memory accessible to other neurons in the artificial neural 

network during the second computational cycle". It is unclear how both "storing" and making available 

can be applied to the first output data during the second computational cycle. As such, storing the first 

output data during the second computational cycle is interpreted as already stored first output data that 

is continuing to be stored during the second computational data. In this case, "storing" is not the initial 

act of storing, but the act of continuing to currently be stored. 

Claim Rejections - 35 USC § 102 and § 103 

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 

and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and 

the rationale supporting the rejection, would be the same under either status. 

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

the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless — 

(a) the invention was known or used by others in this country, or patented or described in a printed 

publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 

public use or on sale in this country, more than one year prior to the date of application for patent in 

the United States. 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 

another filed in the United States before the invention by the applicant for patent or (2) a patent 

granted on an application for patent by another filed in the United States before the invention by the 

applicant for patent, except that an international application filed under the treaty defined in section 

351(a) shall have the effects for purposes of this subsection of an application filed in the United States 

only if the international application designated the United States and was published under Article 

21(2) of such treaty in the English language. 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 102, if the differences between the subject matter sought to be patented and the 

prior art are such that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

Patentability shall not be negatived by the manner in which the invention was made. 

Claim(s) 101-103 and 106-107 is/are rejected under pre-AIA 35 U.S.C. 102(e) as being 

anticipated by US 7,219,085 B2 (herein Buck). 

Claim 101  

Buck discloses a method for performing a numerical simulation representing an artificial neural network 

over a plurality of computational cycles (Buck: column 3, lines 53-65; column 10, lines 43-53; column 11, 

lines 42-45; column 13, line 25 to column 14, line 15; column 21, lines 60-67; column 23, lines 10-14), the 

method comprising: 

storing, in a first partition of a memory (Buck: column 15, line 46 to column 16, line 59, Buck uses 

multiple partitions of memory for various sources/destinations of input and output), first output data 

during the second computational cycle (Buck: column 11, lines 29-41, W updated from previous cycle 

and currently stored during the second cycle), the first output data generated for a first variable during 

the first computational cycle and being referenced by a first pointer (Buck: figure 5, elements 505, 525, 
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and 230; and column 16, lines 3-59), the first output data representing an output of a first neuron in the 

artificial neural network (Buck: figure 7; column 22, lines 1-24); 

performing, by a processing unit operably coupled to the memory (Buck: figure 2, element 220), 

at least one calculation on the first output data during the second computational cycle (Buck: column 11, 

lines 29-41; column 12, lines 16-26, W continually output over multiple loops/cycles), the at least one 

calculation yielding second output data representing an output of the first neuron in the artificial neural 

network (Buck: figure 7; column 22, lines 1-24); 

making the first output data in the first partition of the memory accessible to other neurons in 

the artificial neural network during the second computational cycle (Buck: column 9, lines 47-61; column 

22, lines 1-24); 

storing, in a second partition of the memory, the second output data, the second output data 

being referenced by a second pointer (Buck: column 15, line 46 to column 16, line 59, Buck uses multiple 

partitions of memory for various sources/destinations of input and output); and 

swapping the first pointer and the second pointer at the conclusion of the second computational 

cycle such that the second output data becomes an input for a third computational cycle of the plurality 

of computational cycles (Buck: column 15, line 46 to column 16, line 60). 

Claim 102  

Buck discloses the method of claim 101, further comprising: transferring input data into the memory 

from another memory coupled to a central processing unit (CPU) before the first computational cycle 

(Buck: column 10, lines 36-43). 

Claim 103 
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Buck discloses the method of claim 101, further comprising: providing, to a central processing unit 

(CPU), first output data generated during the first computational cycle after a conclusion of the first 

computational cycle (Buck: column 11, lines 37-41). 

Claim 106  

Buck discloses the method of claim 101, further comprising: dictating, to the processing unit, an order of 

execution of instructions (Buck: column 11, lines 42-58; column 14, lines 9-66). 

Claim 107 

Buck discloses the method of claim 101, wherein performing the at least one calculation comprises 

receiving, by the processing unit, at least the portion of the input data and a series of instructions and 

executing, by the processing unit, the instructions on the at least the portion of the input data (Buck: 

column 10, lines 36-50; figure 5). 

Claims 1-11, 21-40, 42-54, 56-60, 62-66, 68-72, 74-77, 79-83, 85-88, 115, 117-136, 137-138, 140-

146, and 148 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over US 7,219,085 B2 

(herein Buck) in view of US 7,477,256 B1 (herein Johnson) in further view of US 7,525,547 B1 (herein 

Diard). 

Claim 1  

Buck discloses a computer system (Buck: figure 1), comprising: 

a central processing unit to receive input data (Buck: figure 1, elements 120 and 160; figure 2, 

element 120; column 9, lines 33-36); 
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main memory, operably coupled to the central processing unit via a bus, to store the input data 

received by the central processing unit (Buck: figure 1, elements 121, 130, 141, 152, /56); 

an accelerator, operably coupled to the central processing unit and the main memory via the 

bus (Buck: figure 1, element 190), to receive at least a portion of the input data from the main memory 

(Buck: column 21, lines 54-64), the accelerator comprising: 

at least one graphics processing unit to perform a sequence of computations on the at 

least a portion of the input data so as to generate output data (Buck: figure 2, element 220; 

figure 5; figure 7; column 12, lines 16-26), intermediate computations in the sequence of 

computations yielding intermediate results (Buck: figure 5, elements 595, temporary data, or 

565, intermediate versions of W); and 

accelerator memory, operably coupled to the at least one graphics processing unit, to 

store the results of the sequence of computations (Buck: figures 2 and 5, element 230); and 

"to initialize textures and shaders in the accelerator memory for performing the  

sequence of computations, to control performance of the sequence of computations by the at  

least one graphics processing unit" (Buck: column 13, line 23 to column 21, line 34). 

Johnson demonstrates, to the extent Buck does not explicitly state, that it was known at the time of 

invention to provide a controller, "operably coupled to the at least one graphics processing unit and the 

accelerator memory, to transfer the at least a portion of the input data into the accelerator memory, 

and to transfer at least a portion of the output data from the accelerator memory to the main memory" 

(Johnson: figure 4A, elements 410 and 442; and column 7, lines 33-55). Buck demonstrates "to initialize  

textures and shaders in the accelerator memory for performing the sequence of computations, to  

control performance of the sequence of computations by the at least one graphics processing unit" 

(Buck: column 13, line 23 to column 21, line 34). It would have been obvious to one of ordinary skill in 
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the art at the time of invention to implement accelerator and GPU of Buck with a controller for 

transferring data and thus initializing and controlling performance of Buck's GPU, shaders, and textures 

as suggested by Johnson's teachings. This implementation would have been obvious because one of 

ordinary skill in the art would have found: the implementation of is a substitution and application of one 

known element and technique for another yielding a predictable result using an acceptable piece of 

prior art; and both are directed to graphics processing systems. 

To the extent Buck does not explicitly state "to transfer at least a portion of the output data from the 

accelerator memory to the main memory during performance of the sequence of computations by the 

at least one graphics processing unit", Diard demonstrates that it was known at the time of invention to 

transfer between an accelerator memory and the main memory while the GPU is performing other 

operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; column 6, lines 10-26; column 13, lines 

4-25). Further, Buck demonstrates repeatedly performing the sequence of computations and 

periodically transferring input and output during those sequences of computations (Buck: column 11, 

line 12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the same time). It 

would have been obvious to one of ordinary skill in the art at the time of invention to implement the 

CPU and GPU system of Buck and the controller of Johnson with output data transferred from the 

accelerator memory to the main memory during performance of the sequence of computations as 

suggested by Diard's teachings. This implementation would have been obvious because one of ordinary 

skill in the art would have found: the implementation of is a substitution and application of one known 

element and technique for another yielding a predictable result using an acceptable piece of prior art; 

and both Buck and Diard are directed to CPU and GPU processing. 

Claim 2 
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Buck, Johnson and Diard disclose the computer system of claim 1, wherein the central processing 

unit is configured to receive the input data in response to a user interaction (Buck: column 7, lines 51-55; 

column 23, lines 13-15). 

Claim 3  

Buck, Johnson and Diard disclose the computer system of claim 1, wherein: the central processing 

unit is configured to receive the input data at a first rate; and the at least one graphics processing unit is 

configured to perform the sequence of computations at a second rate different than the first rate (Buck: 

column 2, lines 55-67; column 9, lines 10-14; column 14, lines 40-44; CPU and GPU function at different 

rates). 

Claim 4  

Buck, Johnson and Diard disclose the computer system of claim 1, wherein the main memory is 

configured to store a copy of the output data stored in the accelerator memory (Buck: column 7, lines 

39-51; figure 5, elements 580 and 585). 

Claim 5  

Buck, Johnson and Diard disclose the computer system of claim 1, wherein an output of at least one 

computation in the sequence of computations represents an output of at least one neuron in an 

artificial neural network (Buck: figure 7; column 22, lines 26-27; output of a neural network is an 

output layer of neurons). 

Claim 6 
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Buck, Johnson and Diard disclose the computer system of claim 1, wherein accelerator memory 

comprises: a first memory bank to store parameters common to all of the computations in the sequence 

of computations; and a second memory bank to store data specific to at least one computation in the 

sequence of computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 

36-63; see also column 20, lines 1-4). 

Claim 7 

Buck, Johnson and Diard disclose the computer system of claim 1, wherein the controller is 

configured to transfer the output data from the accelerator memory to the main memory without 

transferring any of the intermediate results from the accelerator memory to the main memory so as to 

reduce data transfer via the bus (Buck: figure 5, elements 595, temporary data, or 565, intermediate 

versions of W; figure 5, temporary data is never sent back; and column 11, lines 12-41, some 

embodiments do not sent back the intermediate versions of W). 

Claim 8 

Buck, Johnson and Diard disclose the computer system of claim 1, wherein the controller is 

configured to transfer at least a portion of the output data from the accelerator memory to the main 

memory after the at least one graphics processing unit has begun to perform another sequence of 

computations (Buck: column 12, lines 16-26). 

Claim 9 

Buck, Johnson and Diard disclose the computer system of claim 8, wherein the controller is 

configured to initiate transfer of the at least a portion of the input data and to transfer the at least a 

portion of the output data in parallel with performance of at least one computation in the other 
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sequence of computations by the at least one graphics processing unit (Dior& figure 1, transfer arrows; 

column 5, lines 1-3; column 6, lines 10-26; column 13, lines 4-25). 

Claim 10 

Buck, Johnson and Diard disclose the computer system of claim 1, wherein the controller is 

configured to control execution of the sequence of computations by the at least one graphics processing 

unit (in view of Johnson, Buck: column 12, lines 16-26). 

Claim 11  

Buck, Johnson and Diard disclose the computer system of claim 1, further comprising: at least one of 

a video camera, a microphone, or a cell recording electrode, operably coupled to the central processing 

unit, to acquire the input data in real time (Buck: column 7, line 51 to column 8, line 2; column 9, lines 

33-36; column 23, lines 26-30). 

Claim 21  

Buck discloses an accelerator system (Buck: figure 2, element 190) comprising: 

a graphics processing unit (GPU) to perform a sequence of computations on input data so as to 

generate output data (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 16-26), the 

sequence of computations representing an artificial neural network, computations in the sequence of 

computations representing layers of neurons in an artificial neural network (Buck: figure 7; column 21, 

lines 61-64; column 22, lines 26-27); 

a memory, operably coupled to the GPU, to store the input data and the output data (Buck: 

figure 5, element 230); and 
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wherein each neuron in the artificial neural network has an output variable assigned to a first 

texture and a second texture in the memory (Buck: column 15, lines 46-62), the first texture holding a 

first value computed by the neuron during a previous time step of the sequence of computations and 

accessible to other neurons in the neural network during a current time step of the sequence of 

computations and the second texture holding a second value computed by the neuron during the 

current time step of the sequence of computations (Buck: column 16, lines 3-59) (Buck: generally column 

13, line 23 to column 21, line 34). 

Johnson demonstrates, to the extent Buck does not explicitly state, that it was known at the time of 

invention to provide a controller, "operably coupled to the GPU and the memory, to transfer the input 

data into the memory and to transfer at least a portion of the output data from the memory" (Johnson: 

figure 4A, elements 410 and 442; and column 7, lines 33-55). It would have been obvious to one of 

ordinary skill in the art at the time of invention to implement accelerator and GPU of Buck with a 

controller for transferring data as suggested by Johnson's teachings. This implementation would have 

been obvious because one of ordinary skill in the art would have found: the implementation of is a 

substitution and application of one known element and technique for another yielding a predictable 

result using an acceptable piece of prior art; and both are directed to graphics processing systems. 

To the extent Buck does not explicitly state "to transfer at least a portion of the output data from the 

accelerator memory to the main memory during performance of the sequence of computations by the 

GPU", Diard demonstrates that it was known at the time of invention to transfer output from an 

accelerator memory to the main memory while the GPU is performing other operations (Dior& figure 1, 

transfer arrows; column 5, lines 1-3; column 6, lines 10-26; column 13, lines 4-25). Further, Buck 

demonstrates repeatedly performing the sequence of computations and periodically transferring input 
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and output during those sequences of computations (Buck: column 11, line 12 to column 12, line 26; and 

column 10, lines 33-35, GPU and CPU compute at the same time). It would have been obvious to one of 

ordinary skill in the art at the time of invention to implement the CPU and GPU system of Buck and the 

controller of Johnson with output data transferred from the accelerator memory to the main memory 

during performance of the sequence of computations as suggested by Diard's teachings. This 

implementation would have been obvious because one of ordinary skill in the art would have found: the 

implementation of is a substitution and application of one known element and technique for another 

yielding a predictable result using an acceptable piece of prior art; and both Buck and Diard are directed 

to CPU and GPU processing. 

Claim 22  

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the GPU is operably 

coupled to a central processing unit (CPU) of a computer system (Buck: figure 2). 

Claim 23  

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the GPU is mounted 

on an expansion card operably coupled to a motherboard of a computer system (Buck: figure 2, element 

210; column 9, lines 15-22, AGP and PCI Express busses are for expansion cards coupled to a 

motherboard; Johnson: figure 38). 

Claim 24  

Buck, Johnson and Diard disclose the accelerator system of claim 21, further comprising: a central 

processing unit (CPU) (Buck: figure 1, element 120), a system memory (Buck: figure 1, element 130), and 
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a non-volatile memory installed on a motherboard (Buck: figure 1, element 133; column 6, lines 27-40, at 

least ISA bus indicates motherboard; Johnson: figure 38). 

Claim 25  

Buck, Johnson and Diard disclose the accelerator system of claim 24, wherein the GPU is operably 

coupled to the CPU via a system bus on the motherboard (Buck: figure 1, element 190 containing the 

GPU; figure 2, elements 190 and 210; column 9, lines 15-22, AGP and PCI Express busses are for 

expansion cards coupled to a motherboard; Johnson: figure 38). 

Claim 26 

Buck, Johnson and Diard disclose the accelerator system of claim 25, wherein the system bus has a 

bandwidth of 3.2 GB/s to 15 GB/s (Buck: column 9, lines 15-22, PCI Express bus has a bandwidth higher 

than 3.2GB/s; Johnson: column 3, lines 51-65). 

Claim 27 

Buck, Johnson and Diard disclose the accelerator system of claim 25, wherein the controller is 

configured to transfer the input data and the at least a portion of the output data via the system bus 

(Buck: figure 2, element 210). 

Claim 28 

Buck, Johnson and Diard disclose the accelerator system of claim 25, further comprising: a video 

card, operably coupled to the motherboard via a local bus, to transfer graphical information to a display 

(Buck: figure 1, elements 190, 121, and 191; claim language "local bus" is reference language "system 

bus"). 
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Claim 29 

Buck, Johnson and Diard disclose the accelerator system of claim 28, wherein the local bus has a 

lower bandwidth than the system bus (Buck: figure 1, element 121; column 6, lines 27-40, at least ISA 

bus; claim language "local bus" is reference language "system bus"; figure 2, element 210; column 9, 

lines 15-22; ISA bus has a lower bandwidth than a PCI Express bus). 

Claim 30 

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the memory 

comprises: a first memory partition to store parameters common to every computation in the sequence 

of computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see 

also column 20, lines 1-4; see also figure 9 and column 15, line 46 to column 16, line 59). 

Claim 31  

Buck, Johnson and Diard disclose the accelerator system of claim 30, wherein the memory further 

comprises: a second memory partition to store data specific to the computation in the sequence of 

computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see 

also column 20, lines 1-4; see also figure 9 and column 15, line 46 to column 16, line 59). 

Claim 32  

Buck, Johnson and Diard disclose the accelerator system of claim 31, wherein the second memory 

partition comprises: a first partition to hold external input data patterns (Buck: figure 5, element 530; 

column 10, lines 61-62); a second partition to hold representations of internal variables (Buck: column 
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15, lines 49-60); a third partition to hold an input of the computation in the sequence of computations 

(Buck: column 10, lines 43-44); and a fourth partition to hold the output of the computation in the 

sequence of computations (Buck: figure 5, element 510). 

Claim 33  

Buck, Johnson and Diard disclose the accelerator system of claim 31, wherein the second memory 

partition is configured to accumulate the output of the computation in the sequence of computations 

during execution, by the GPU, of computational elements of the computation in the sequence of 

computations (Buck: column 11, lines 50-52). 

Claim 34  

Buck, Johnson and Diard disclose the accelerator system of claim 31, wherein the second memory 

partition is configured to store an output of a previous computation in the sequence of computations, 

the output of the previous computation being accessible to computational elements executed by the 

GPU during the computation in the sequence of computations (Buck: figure 5, at least element 510; 

column 11, line 12 to column 12, line 15). 

Claim 35  

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the computation in the 

sequence of computations performed by the GPU comprises a plurality of computational elements 

(Buck: column 21, lines 61-64). 

Claim 36 
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Buck, Johnson and Diard disclose the accelerator system of claim 35, wherein the plurality of 

computational elements represents a layer of neurons in an artificial neural network (Buck: figure 7; 

column 21, lines 61-64; column 22, lines 26-27; output of a neural network is an output layer of 

neurons). 

Claim 37 

Buck, Johnson and Diard disclose the accelerator system of claim 36, wherein all neurons in the layer 

of neurons are described by the same equation (Buck: figure 7, same neuron type divided by layer; 

column 13, lines 33-55; and column 11, lines 33-36). 

Claim 38 

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the memory is 

configured to store intermediate results of the sequence of computations (Buck: figure 5, elements 595, 

temporary data, or 565, intermediate versions of W) and the controller is configured to transfer the 

output data from the memory to a main memory without transferring the intermediate results (Buck: 

figure 5, temporary data is never sent back; and column 11, lines 12-41, some embodiments do not sent 

back the intermediate versions of W). 

Claim 39 

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the controller is 

configured to initiate transfer of at least a portion of the input data (Buck: column 10, lines 36-43) and to 

transfer the at least a portion of the output data in parallel (figure 5, element 585; and column 6, lines 

35-40, at least ISA bus is 8-bit wide indicating at least a portion of data is in parallel). 
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Claim 40 

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the input data is 

acquired by at least one of a video camera, a microphone, or a cell recording electrode (Buck: column 7, 

line 51 to column 8, line 2; column 9, lines 33-36; column 21, lines 54-64). 

Claim 42  

Buck discloses a method of performing a sequence of computations representing an artificial neural 

network (Buck: column 21, lines 61-64), the method comprising: 

receiving, at a central processing unit (CPU), first input data acquired from an external system 

(Buck: column 7, line 51 to column 8, line 2; column 9, lines 33-36; column 21, lines 54-64; and also 

column 11, line 12 to column 12, line 15; external systems ranging from input devices to the GPU); 

initializing textures and shaders in a memory operably coupled to the GPU (Buck: column 15, line 

column 14, line 17 to column 16, lines 60); 

transferring the first input data received by the CPU to the memory operably coupled to the  

GPU (Buck: column 11, line 12 to column 12, line 26); 

performing, by a graphics processing unit (GPU), a first computation in the sequence of 

computations on first input data based on the textures and shaders to generate first output data (Buck: 

figure 2, element 220; figure 5; figure 7; column 12, lines 16-26), computations in the sequence of 

computations representing respective layers of neurons in the artificial neural network (Buck: figure 7; 

column 21, lines 61-64; column 22, lines 26-27), an output of a computation in the sequence of 

computations representing an output of a neuron in the artificial neural network (Buck: figure 7; column 

22, lines 26-27; output of a neural network is an output layer of neurons); 

storing, in a memory operably coupled to the GPU, the first input data and the first output data 

(Buck: figure 5, element 230). 
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Johnson demonstrates, to the extent Buck does not explicitly state, that it was known at the time of 

invention to provide a controller operably coupled to a GPU (Johnson: figure 4A, elements 410 and 442; 

and column 7, lines 33-55). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement accelerator and GPU of Buck with a controller for transferring data as suggested 

by Johnson's teachings. This implementation would have been obvious because one of ordinary skill in 

the art would have found: the implementation of is a substitution and application of one known element 

and technique for another yielding a predictable result using an acceptable piece of prior art; and both 

are directed to graphics processing systems. 

To the extent Buck does not explicitly state "transferring second input data into the memory during 

performance of the sequence of computations by the GPU", Diard demonstrates that it was known at 

the time of invention to transfer data between an accelerator memory and the main memory while the 

GPU is performing other operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; column 6, lines 

10-26; column 13, lines 4-25). Further, Buck demonstrates repeatedly performing the sequence of 

computations and periodically transferring data during those sequences of computations (Buck: column 

11, line 12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the same time). It 

would have been obvious to one of ordinary skill in the art at the time of invention to implement the 

CPU and GPU system of Buck and controller of Johnson with data transferred between accelerator 

memory and the main memory during performance of the sequence of computations as suggested by 

Diard's teachings. This implementation would have been obvious because one of ordinary skill in the art 

would have found: the implementation of is a substitution and application of one known element and 

technique for another yielding a predictable result using an acceptable piece of prior art; and both Buck 

and Diard are directed to CPU and GPU processing. 
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Claim 43  

Buck, Johnson and Diard disclose the method of claim 42, wherein transferring the second input 

data comprises transferring the second input data via a bus operably coupled to the central processing 

unit (CPU) (Buck: figure 2). 

Claim 44  

Buck, Johnson and Diard disclose the method of claim 42, further comprising: transferring the first 

output data from the memory to another memory during a second computation in the sequence of 

computations. Diard demonstrates that it was known at the time of invention to transfer output from a 

memory to another memory during a computation (Dior& figure 1, transfer arrows; column 5, lines 1-3; 

column 13, lines 4-25). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement the CPU and GPU system of Buck with output transferred from the accelerator 

memory to the main memory after the GPU has started other computations as suggested by Diard's 

teachings. This implementation would have been obvious because one of ordinary skill in the art would 

have found: the implementation of is a substitution and application of one known element and 

technique for another yielding a predictable result using an acceptable piece of prior art; and both Buck 

and Diard are directed to CPU and GPU processing. 

Claim 45  

Buck, Johnson and Diard disclose the method of claim 44, further comprising: storing intermediate 

results of the sequence of computations in the memory, and wherein transferring the first output data 

from the memory to the other memory occurs without transferring the intermediate results of the 

sequence of computations (Buck: figure 5, elements 595, temporary data, or 565, intermediate versions 
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of W; figure 5, temporary data is never sent back; and column 11, lines 12-41, some embodiments do not 

sent back the intermediate versions of W). 

Claim 46 

Buck, Johnson and Diard disclose the method of claim 44, wherein transferring the second input 

data and transferring the first output data occurs in parallel (Buck: figure 5, element 585; and column 6, 

lines 35-40, at least ISA bus is 8-bit wide indicating at least a portion of data is in parallel; and column 

10, lines 33-35, GPU and CPU compute at the same time). Also, Diard demonstrates that it was known at 

the time of invention to transfer output from an accelerator memory to the main memory while the 

GPU is performing other operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; column 13, 

lines 4-25). Diard further demonstrates simultaneous transfer of input data and output data by an 

accelerator controller (Diard: column 6, lines 10-26; column 13, lines 4-25). 

Claim 47 

Buck, Johnson and Diard disclose the method of claim 42, further comprising: storing, in a first 

memory partition of the memory, parameters common to all of the computations in the sequence of 

computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also 

column 20, lines 1-4). 

Claim 48 

Buck, Johnson and Diard disclose the method of claim 47, further comprising: storing, in a second 

memory partition of the memory, data specific to the first computation in the sequence of 

computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also 

column 20, lines 1-4). 
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Claim 49 

Buck, Johnson and Diard disclose the method of claim 48, further comprising: storing, in the second 

memory partition, external input data patterns, representations of internal variables, an input of the 

computation in the sequence of computations, and the output of the computation in the sequence of 

computations (Buck: figure 5, element 530; column 10, lines 61-62; column 15, lines 49-60; column 10, 

lines 43-44; figure 5, element 510). 

Claim 50 

Buck, Johnson and Diard disclose the method of claim 42, wherein storing the first output data 

comprises: accumulating, in the memory, outputs of computational elements executed by the GPU in 

performing the first computation in the sequence of computations (Buck: column 11, lines 50-52). 

Claim 51  

Buck, Johnson and Diard disclose the method of claim 42, further comprising: storing, in the 

memory, an output of a previous computation in the sequence of computations; and accessing, by the 

GPU, the output of the previous computation during performance of the computation in the sequence 

of computations (Buck: figure 5, at least element 510; column 11, line 12 to column 12, line 15). 

Claim 52  

Buck, Johnson and Diard disclose the method of claim 42, wherein performing the first computation 

comprises executing a plurality of computational elements representing a layer of neurons in an artificial 

neural network (Buck: figure 7; column 21, lines 61-64; column 22, lines 26-27; output of a neural 

network is an output layer of neurons). 
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Claim 53  

Buck, Johnson and Diard disclose the method of claim 52, wherein all neurons in the layer of 

neurons are described by the same equation (Buck: figure 7, same neuron type divided by layer; column 

13, lines 33-55; and column 11, lines 33-36). 

Claim 54  

Buck, Johnson and Diard disclose the method of claim 42, further comprising: acquiring the input 

data with at least one of a video camera, a microphone, or a cell recording electrode (Buck: column 7, 

line 51 to column 8, line 2; column 9, lines 33-36; column 21, lines 54-64). 

Claim 56 

Buck discloses an accelerator system (Buck: figure 2, element 190) comprising: 

a graphics processing unit (GPU) to perform a sequence of computations on input data so as to 

generate output data (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 16-26), a 

computation in the sequence of computations comprising a plurality of computational elements, the 

plurality of computational elements representing a layer of neurons in an artificial neural network (Buck: 

column 21, lines 61-64), an output of the computation in the sequence of computations representing an 

output of a neuron in the artificial neural network (Buck: figure 7; column 22, lines 26-27; output of a 

neural network is an output layer of neurons); and 

a memory, operably coupled to the GPU, to store parameters common to all of the 

computations in the sequence of computations and data specific to the computation in the sequence of 

computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also 

column 20, lines 1-4; see also figure 9 and column 15, line 46 to column 16, line 59). 
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Johnson demonstrates, to the extent Buck does not explicitly state, that it was known at the time of 

invention to provide a controller, "operably coupled to the GPU and the memory, to transfer at least a  

portion of the input data into the memory" and "to transfer at least a portion of the output data from  

the memory" (Johnson: figure 4A, elements 410 and 442; and column 7, lines 33-55). It would have been 

obvious to one of ordinary skill in the art at the time of invention to implement accelerator and GPU of 

Buck with a controller for transferring data as suggested by Johnson's teachings. This implementation 

would have been obvious because one of ordinary skill in the art would have found: the implementation 

of is a substitution and application of one known element and technique for another yielding a 

predictable result using an acceptable piece of prior art; and both are directed to graphics processing 

systems. 

To the extent Buck does not explicitly state to transfer at least a portion of the data between memory 

"in parallel with performance of the sequence of computations" by the GPU, Diard demonstrates that it 

was known at the time of invention to transfer output from an accelerator memory to the main memory 

while the GPU is performing other operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; 

column 6, lines 10-26; column 13, lines 4-25). Further, Buck demonstrates repeatedly performing the 

sequence of computations and periodically transferring input and output during those sequences of 

computations (Buck: column 11, line 12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU 

compute at the same time). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement the CPU and GPU system of Buck and the controller of Johnson with data 

transferred between the accelerator memory and the main memory during performance of the 

sequence of computations as suggested by Diard's teachings. This implementation would have been 

obvious because one of ordinary skill in the art would have found: the implementation of is a 
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substitution and application of one known element and technique for another yielding a predictable 

result using an acceptable piece of prior art; and both Buck and Diard are directed to CPU and GPU 

processing. 

Claim 57 

Buck, Johnson and Diard disclose the accelerator system of claim 56, wherein all neurons in the layer 

of neurons are described by the same equation (Buck: figure 7, same neuron type divided by layer; 

column 13, lines 33-55; and column 11, lines 33-36). 

Claim 58 

Buck, Johnson and Diard disclose the accelerator system of claim 56, wherein the memory is 

configured to hold: external input data patterns (Buck: figure 5, element 530; column 10, lines 61-

62); representations of internal variables (Buck: column 15, lines 49-60; see also figure 9 and column 15, 

line 46 to column 16, line 59); an input to the computation in the sequence of computations (Buck: 

column 10, lines 43-44); and the output of the computation in the sequence of computations (Buck: 

figure 5, element 510). 

Claim 59 

Buck, Johnson and Diard disclose the accelerator system of claim 56, wherein the memory is 

configured to accumulate the output of the computation in the sequence of computations during 

execution of the plurality of computational elements by the GPU (Buck: column 11, lines 50-52; see also 

figure 9 and column 15, line 46 to column 16, line 59). 

Claim 60 
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Buck, Johnson and Diard disclose the accelerator system of claim 56, wherein the memory is 

configured to store an output of a previous computation in the sequence of computations, the output of 

the previous computation being accessible to the plurality of computational elements during the 

computation in the sequence of computations (Buck: figure 5, at least element 530; column 11, line 12 

to column 12, line 15). 

Claim 62  

Buck discloses a method comprising: 

receiving, at a central processing unit (CPU), input data acquired from an external system (Buck: 

column 7, line 51 to column 8, line 2; column 9, lines 33-36; column 21, lines 54-64; and also column 11, 

line 12 to column 12, line 15; external systems ranging from input devices to the GPU); 

initializing graphics processing unit (GPU) programs for performing a sequence of computations  

on the input data received by the CPU (Buck: column 15, line column 14, line 17 to column 16, lines 60); 

performing, with the GPU, a sequence of computations on input data to generate output data 

based on the textures and shaders (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 16-

26), a computation in the sequence of computations comprising a plurality of computational elements, 

the plurality of computational elements representing a layer of neurons in an artificial neural network 

(Buck: column 21, lines 61-64), an output of the computation in the sequence of computations 

representing an output of a neuron in the artificial neural network (Buck: figure 7; column 22, lines 26-

27; output of a neural network is an output layer of neurons); 

controlling parameters common to all of the computations in the sequence of computations  

(Buck: column 10, line 18 to column 12, line 26); 
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storing, in the memory operably coupled to the GPU, parameters common to all of the 

computations in the sequence of computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 

510; column 10, lines 36-63; see also column 20, lines 1-4); 

storing, in the memory, data specific to the computation in the sequence of computations (Buck: 

figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also column 20, lines 1-

4). 

Johnson demonstrates, to the extent Buck does not explicitly state, that it was known at the time of 

invention to provide a controller operably coupled to a GPU (Johnson: figure 4A, elements 410 and 442; 

and column 7, lines 33-55). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement accelerator and GPU of Buck with a controller for transferring data as suggested 

by Johnson's teachings. This implementation would have been obvious because one of ordinary skill in 

the art would have found: the implementation of is a substitution and application of one known element 

and technique for another yielding a predictable result using an acceptable piece of prior art; and both 

are directed to graphics processing systems. 

To the extent Buck does not explicitly state transferring input and output data between memories 

during performance of the sequence of computations by the GPU, Diard demonstrates that it was 

known at the time of invention to transfer data between an accelerator memory and the main memory 

while the GPU is performing other operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; 

column 6, lines 10-26; column 13, lines 4-25). Further, Buck demonstrates repeatedly performing the 

sequence of computations and periodically transferring data during those sequences of computations 

(Buck: column 11, line 12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the 

same time). It would have been obvious to one of ordinary skill in the art at the time of invention to 
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implement the CPU and GPU system of Buck and controller of Johnson with data transferred between 

accelerator memory and the main memory during performance of the sequence of computations as 

suggested by Diard's teachings. This implementation would have been obvious because one of ordinary 

skill in the art would have found: the implementation of is a substitution and application of one known 

element and technique for another yielding a predictable result using an acceptable piece of prior art; 

and both Buck and Diard are directed to CPU and GPU processing. 

Claim 63-66  

The limitations of claims 63-66 correspond to the limitations of claims 57-61 and as such are 

rejected in a corresponding manner. 

Claim 68 

Buck discloses a method of executing computations representing an artificial neural network (Buck: 

column 21, lines 54-64) on a computer system comprising at least one central processing unit (CPU) 

(Buck: figure 2, element 120), a processing unit (Buck: figure 2, element 220), a first memory partition 

(Buck: figure 2, element 230; column 21, lines 46-49, multiple memory partitions/locations; see also 

column 15, lines 46-60 and figure 9), and a second memory partition (Buck: figure 2, element 230; 

column 21, lines 46-49, multiple memory partitions/locations; see also column 15, lines 46-60 and figure 

9), the method comprising: 

executing, by the at least one CPU, a user interaction stream (Buck: column 9, lines 35-36), the 

user interaction stream controlling transfer of inputs to the artificial neural network to the first memory 

partition and the second memory partition (Buck: figures 2 and 5; column 10, lines 41-43; column 23, 

lines 13-20); 
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executing, by the processing unit, a computational stream (Buck: column 2, lines 24-28; column 

8, lines 39-44, the GPU is performing computations), representing the artificial neural network (Buck: 

column 10, lines 36-50). 

Johnson demonstrates, to the extent Buck does not explicitly state, that it was known at the time of 

invention to provide a controller operably coupled to a GPU so that "the computational stream 

controlling data exchange between the user interaction stream and the computational stream" 

(Johnson: figure 4A, elements 410 and 442; and column 7, lines 33-55). It would have been obvious to 

one of ordinary skill in the art at the time of invention to implement accelerator and GPU of Buck with a 

controller for transferring data, and thus the computational stream of the processing unit controlling 

data exchange between the user interaction stream and the computation stream as suggested by 

Johnson's teachings. This implementation would have been obvious because one of ordinary skill in the 

art would have found: the implementation of is a substitution and application of one known element 

and technique for another yielding a predictable result using an acceptable piece of prior art; and both 

are directed to graphics processing systems. 

To the extent Buck does not explicitly state exchanging data between the computational stream and the 

user interaction stream during execution of the computations, Diard demonstrates that it was known at 

the time of invention to transfer data between an accelerator memory and the main memory while the 

GPU is performing other operations/computations (Dior& figure 1, transfer arrows; column 5, lines 1-3; 

column 6, lines 10-26; column 13, lines 4-25). Further, Buck demonstrates repeatedly performing the 

sequence of computations and periodically transferring data during those sequences of computations 

(Buck: column 11, line 12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the 

same time). It would have been obvious to one of ordinary skill in the art at the time of invention to 
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implement the CPU and GPU system of Buck and controller of Johnson with data exchanged between 

the user interaction stream and the computational stream during execution of the computations as 

suggested by Diard's teachings. This implementation would have been obvious because one of ordinary 

skill in the art would have found: the implementation of is a substitution and application of one known 

element and technique for another yielding a predictable result using an acceptable piece of prior art; 

and both Buck and Diard are directed to CPU and GPU processing. 

Claim 69 

Buck, Johnson and Diard disclose the method of claim 68, wherein the user interaction stream 

controls data exchange between the user interaction stream and the computational stream outside of 

execution of the computations representing the artificial neural network (Buck: figure 2, element 130 

separated by element 120). 

Claim 70 

Buck, Johnson and Diard disclose the method of claim 68, wherein executing the user interaction 

stream comprises: controlling setting and editing of computational elements of the computations 

representing the artificial neural network (Buck: figure 5, see at least 'P'). 

Claim 71  

Buck, Johnson and Diard disclose the method of claim 68, wherein executing the user interaction 

stream comprises: controlling setting and editing of parameters of the computations representing the 

artificial neural network (Buck: figure 5, see at least 'W', 'L', 'ERRORS'). 

Claim 72 
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Buck, Johnson and Diard disclose the method of claim 68, wherein executing the user interaction 

stream comprises: controlling setting and editing of parameters of the inputs to the artificial neural 

network (Buck: figure 5, see at least 'X" and 7'). 

Claim 74  

Buck, Johnson and Diard disclose the method of claim 68, wherein executing the user interaction 

stream comprises: parsing elements to be used in the computations representing the artificial neural 

network (Buck: column 2, lines 10-14; column 6, lines 10-16; column 10, lines 36-38; column 14, line 19 

to column 15, line 18; programming and languages include parsing). 

Claim 75  

Buck, Johnson and Diard disclose the method of claim 74, wherein the processing unit comprises a 

graphics processing unit (GPU) and executing the user interaction stream further comprises: converting 

the elements into GPU programs (Buck: column 2, lines 10-14; column 6, lines 10-16; column 10, lines 36-

.38; column 14, line 19 to column 15, line 18; programming and languages include converting). 

Claim 76 

Buck, Johnson and Diard disclose the method of claim 75, wherein executing the user interaction 

stream comprises: compiling the GPU programs (Buck: column 2, lines 10-14; column 6, lines 10-16; 

column 10, lines 36-38; column 14, line 19 to column 15, line 18; DirectX includes compilation). 

Claim 77 
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Buck, Johnson and Diard disclose the method of claim 76, wherein executing the user interaction 

stream comprises: transferring the GPU programs to the second memory partition (Buck: figure 5; and 

column 10, lines 36-41). 

Claims 79-83 and 85-87 

The limitations of claims 79-83 and 85-87 correspond to the limitations of claims 68-72 and 74-

77 and as such are rejected in a corresponding manner. 

Claim 88 

Buck, Johnson and Diard disclose the system of claim 87, wherein the user interaction stream 

transfers the GPU programs to at least one of the first memory partition or the second memory partition 

(Buck: figure 5; column 10, lines 41-43; column 23, lines 13-20; figure 2, element 230; column 21, lines 

46-49). 

Claim 115  

To the extent Buck and Johnson do not explicitly state the system of claim 112, wherein the controller is 

further configured to transfer the first output data to another memory during computation of the 

second layer of neurons (Buck: column 11, line 12 to column 12, line 26), Diard demonstrates that it was 

known at the time of invention to transfer data between memories while the GPU is performing other 

operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; column 6, lines 10-26; column 13, lines 

4-25). Further, Buck demonstrates repeatedly performing the sequence of computations and 

periodically transferring input and output during those sequences of computations (Buck: column 11, 

line 12 to column 12, line 26; figure 5, inputs and outputs; column 11, line 59 to column 12, line 6; 

column 23, lines 7-9; and column 10, lines 33-35, GPU and CPU compute at the same time). It would have 
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been obvious to one of ordinary skill in the art at the time of invention to implement the CPU and GPU 

system of Buck and the controller of Johnson with output data transferred from the accelerator memory 

to the main memory during performance of the sequence of computations as suggested by Diard's 

teachings. This implementation would have been obvious because one of ordinary skill in the art would 

have found: the implementation of is a substitution and application of one known element and 

technique for another yielding a predictable result using an acceptable piece of prior art; and both Buck 

and Diard are directed to CPU and GPU processing. 

Claims 117-127 and 129-136  

The limitations of claims 117-127 and 129-136 correspond to the limitations of claims 1-20, 42-43 and 

47-54 and as such are rejected in a corresponding manner. 

Claim 128  

The limitations of claim 128 correspond to the limitations of claims 1-20, 42-43 and 47-54 and as such 

are rejected in a corresponding manner. Additionally, Buck, Johnson and Diard disclose the method 

of 128 including: "executing a first stream with the CPU, the first stream acquiring input data 

for the sequence of computations" (Buck: column 9, lines 35-36); and "executing a second stream 

with the processing unit, the second stream taking priority over the first stream during the 

sequence of computations" (Buck: column 2, lines 24-28; column 8, lines 39-44, the GPU is performing 

computations; and column 10, lines 31-33, CPU blocks). 

Claim 137 

Buck discloses a system for executing an artificial neural network (Buck: figure 7; column 21, lines 61-64; 

column 22, lines 26-27), the system comprising: 

NVIDIA Ex1002 Page 875 of 1081 



Application/Control Number: 15/808,201 Page 35 

Art Unit: 3992 

a first processing unit to receive input data in real time from a sensor (Buck: column 7, line 51 to 

column 8, line 2; column 9, lines 33-36; column 21, lines 54-64; and also column 11, line 12 to column 12, 

line 15); 

a memory, operably coupled to the first processing unit, to store a first portion of the input data 

(Buck: figure 5, element 230); 

a second processing unit, operably coupled to the memory, to generate first output data from 

the first portion of the input data, the first output data representing an output of at least one neuron in 

a first layer of neurons in the artificial neural network (Buck: figure 7; column 21, lines 61-64; column 22, 

lines 26-27) 

and allow a user to change the input data on the fly during the execution of the artificial neural  

network (Buck: column 9, lines 33-36, "interactive use applications, such as speech recognition"; 

considering Buck, through multiple cycles, routinely exchanges information with the neural network of 

the GPU, and speech is interactive, that is changing on the fly). 

Johnson demonstrates, to the extent Buck does not explicitly state, that it was known at the time of 

invention to provide a controller, "operably coupled to the second processing unit and the memory, to  

store a second portion of the input data in the memory" (Johnson: figure 4A, elements 410 and 442; and 

column 7, lines 33-55). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement accelerator and GPU of Buck with a controller for transferring data as suggested 

by Johnson's teachings. This implementation would have been obvious because one of ordinary skill in 

the art would have found: the implementation of is a substitution and application of one known element 

and technique for another yielding a predictable result using an acceptable piece of prior art; and both 

are directed to graphics processing systems. 
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To the extent Buck does not explicitly transferring data "while the second processing unit generates the  

first output data", Diard demonstrates that it was known at the time of invention to transfer data 

between an accelerator memory and the main memory while the GPU is performing other operations 

(Dior& figure 1, transfer arrows; column 5, lines 1-3; column 6, lines 10-26; column 13, lines 4-25). 

Further, Buck demonstrates repeatedly performing the sequence of computations and periodically 

transferring input and output during those sequences of computations (Buck: column 11, line 12 to 

column 12, line 26; figure 5, inputs and outputs; column 11, line 59 to column 12, line 6; column 23, lines 

7-9; and column 10, lines 33-35, GPU and CPU compute at the same time). It would have been obvious 

to one of ordinary skill in the art at the time of invention to implement the CPU and GPU system of Buck 

and the controller of Johnson with data transferred between memories while generating data as 

suggested by Diard's teachings. This implementation would have been obvious because one of ordinary 

skill in the art would have found: the implementation of is a substitution and application of one known 

element and technique for another yielding a predictable result using an acceptable piece of prior art; 

and both Buck and Diard are directed to CPU and GPU processing. 

Claim 138  

Buck, Johnson and Diard disclose the system of claim 137, wherein the sensor is a microphone (Buck: 

column 7, lines 51-59). 

Claim 140  

Buck, Johnson and Diard disclose the system of claim 137, wherein the second processing unit is 

further configured to generate second output data from the second portion of the input data, the 

second output data representing an output of at least one neuron in a second layer of neurons in the 
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artificial neural network (Buck: figure 5, inputs and outputs; column 11, line 59 to column 12, line 6; 

figure 7; column 21, line 65 to column 22, line 27). 

Claim 141  

Buck, Johnson and Diard disclose the system of claim 140, further comprising: a random access 

memory, operably coupled to the first processing unit, to receive the first output data from the memory 

while the second processing unit generates the second output data (Buck: figure 1, element 132; column 

6, lines 53-59; column 7, lines 7-18; column 11, line 59 to column 12, line 6; and column 10, lines 33-35, 

GPU and CPU compute at the same time). 

Claim 142  

Buck, Johnson and Diard disclose the computer system of claim 1, wherein the controller is  

configured to inform the central processing unit that the sequence of computations is finished (in view 

of the obviousness of claim 1 - Buck: column 12, lines 16-26 and figure 5; and Johnson: column 7, lines 

33-55 — show the graphics system including a controller informing the CPU when a sequence is finished). 

Claim 143  

Buck, Johnson and Diard disclose the computer system of claim 1, wherein the controller is  

configured to reduce a processing load on the central processing unit (in view of the obviousness of 

claim 1 - Buck: column 2, line 57 to column 3, line 8; and Johnson: column 7, lines 33-55 —show the 

graphics system including a controller reducing the load on the CPU). 

Claim 144 
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Buck, Johnson and Diard disclose the computer system of claim 1, wherein the controller is  

configured to reduce interactions between the central processing unit and the accelerator (in view of 

the obviousness of claim 1 - Buck: column 2, line 57 to column 3, line 8; and Johnson: column 7, lines 33-

55 — Buck shows the desirability of reducing interactions). 

Claim 145  

Buck, Johnson and Diard disclose the method of claim 68, wherein the computational stream takes  

priority over the user interaction stream during execution of the computations representing the artificial  

neural network (Buck: column 10, lines 31-33, CPU blocks). 

Claim 146  

Buck, Johnson and Diard disclose the method of claim 68, wherein the computational stream  

determines a timing of a transfer of input data from the CPU to the processing unit and a timing of a  

transfer of output data from the processing unit to the CPU during execution of the computations  

representing the artificial neural network (Buck: column 12, lines 16-26; Dior& figure 1, transfer arrows; 

column 5, lines 1-3; column 6, lines 10-26; column 13, lines 4-25). 

Claim 148  

Buck, Johnson and Diard disclose the method of claim 128, wherein the sequence of computations 

represents an artificial neural network, each neuron in the artificial neural network has an output  

variable assigned to a first texture and a second texture in the memory (Buck: column 15, line 46 to 

column 16, line 59), and wherein (A) further comprises, during a current time step of the sequence of  

computations:  
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storing a first value of the output variable computed during a previous time step of the  

sequence of computations in a first portion of the accelerator memory (Buck: column 22, lines 1-18); 

making the first value accessible to every neuron in the neural network during a current time  

step of the sequence of computations (Buck: column 22, lines 1-18); and 

accumulating a second value of the output variable computed during the current time step in a  

second portion of the accelerator memory (Buck: column 21, lines 8-26). 

Claims 12-20, 90, 92-100, 104, and 108-111 is/are rejected under pre-AIA 35 U.S.C. 103(a) as 

being unpatentable over US 7,219,085 B2 (herein Buck) in view of US 7,525,547 B1 (herein Diard). 

Claim 12  

Buck discloses a method of performing a sequence of computations on a computer system 

comprising a central processing unit (CPU), a main memory operably coupled to the central processing 

unit via a bus, an accelerator operably coupled to the CPU and the main memory via the bus, the 

accelerator comprising a graphics processing unit (GPU) and an accelerator memory (Buck: figure 1, 

elements 120 and 160; figure 2, element 120; column 9, lines 33-36; figure 1, elements 121, 130, 141, 

152, 156; figure 1, element 190; figure 2, elements 220 and 230), the method comprising: 

(A) performing, by the GPU, the sequence of computations on a first portion of input data so as 

to generate a first portion of output data (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 

16-26), intermediate computations in the sequence of computations yielding intermediate results (Buck: 

figure 5, elements 595, temporary data, or 565, intermediate versions of W), wherein performing the  

sequence of computations on the first portion of the input data comprises (i) assigning an output  

variable to a first texture and a second texture, the output variable being included in a first  

computational element of a plurality of computational elements (Buck: figure 7, output elements; 
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column 16, lines 3-34), the plurality of computational elements representing the sequence of  

computations (Buck: column 13, line 25 to column 14, line 44) and (ii) accumulating a first value for the  

output variable in the first texture during a first time step (Buck: column 16, lines 8-20); 

(B) transferring a second portion of the input data from the main memory to the accelerator via 

the bus (Buck: column 11, line 12 to column 12, line 26); and 

(C) transferring a second portion of the output data from the accelerator memory to the main 

memory via the bus (Buck: column 11, line 12 to column 12, line 26); and 

(D) performing, by the GPU, the sequence of computations on the second portion of the  

input data, wherein performing the sequence of computations on the second portion of the input  

data (Buck: column 12, lines 16-26)  comprises (i) accumulating a second value for the output variable in  

the second texture during a second time step  (Buck: column 16, lines 8-20)  and (ii) making the first value  

of the output variable in the first texture accessible to other computational elements in the plurality of 

computational elements during the second time step (Buck: column 15, lines 57-60; column 16, lines 8-

20; and column 16, lines 21-34). 

To the extent Buck does not explicitly state "(B) in parallel with performing the sequence of 

computations by the GPU in (A), transferring a second portion of the input data from the main memory 

to the accelerator via the bus; (C) in parallel with performing the sequence of computations by the GPU 

in (A), transferring a second portion of the output data from the accelerator memory to the main 

memory via the bus", Diard demonstrates that it was known at the time of invention to transfer data 

between an accelerator memory and the main memory while the GPU is performing other operations 

(Dior& figure 1, transfer arrows; column 5, lines 1-3; column 6, lines 10-26; column 13, lines 4-25). 

Further, Buck demonstrates repeatedly performing the sequence of computations and periodically 

transferring input and output during those sequences of computations (Buck: column 11, line 12 to 
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column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the same time). It would have 

been obvious to one of ordinary skill in the art at the time of invention to implement the CPU and GPU 

system of Buck with data transferred between the accelerator memory and the main memory in parallel 

with performance of the sequence of computations as suggested by Diard's teachings. This 

implementation would have been obvious because one of ordinary skill in the art would have found: the 

implementation of is a substitution and application of one known element and technique for another 

yielding a predictable result using an acceptable piece of prior art; and both Buck and Diard are directed 

to CPU and GPU processing. 

Claims 13-20  

The limitations of claims 13-20 correspond to the limitations of claims 2-7 and 10-11 and as such 

are rejected in a corresponding manner. 

Claims 90, 92-94, 95, and 97-100 

The limitations of claims 90, 92-94, 95, and 97-100 correspond to the limitations of claims 1-20 and as 

such are rejected in a corresponding manner. However, these claims do not require a "controller". 

Claim 96 

To the extent Buck does not explicitly state the system of claim 95, wherein the first memory partition 

and the second memory partition are logical partitions, Diard demonstrates that it was known at the 

time of invention for various memory to be shared or logically partitioned between graphics units and 

CPUs (Diard: column 4, lines 5-11). It would have been obvious to one of ordinary skill in the art at the 

time of invention to implement the memory of Buck as logical partitions as suggested by Diard's 

teachings. This implementation would have been obvious because one of ordinary skill in the art would 
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have found: the implementation of is a substitution and application of one known element and 

technique for another yielding a predictable result using an acceptable piece of prior art; and both Buck 

and Diard are directed to CPU and GPU processing. 

Claim 104  

Diard demonstrates, to the extent Buck does not explicitly state "transferring the first output data from 

the memory to another memory during the second computational cycle", that it was known at the time 

of invention to transfer data between an accelerator memory and the main memory while the GPU is 

performing other operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; column 6, lines 10-26; 

column 13, lines 4-25). Further, Buck demonstrates repeatedly performing cycles of computation and 

periodically transferring input and output during cycles (Buck: column 11, line 12 to column 12, line 26; 

and column 10, lines 33-35, GPU and CPU compute at the same time). It would have been obvious to one 

of ordinary skill in the art at the time of invention to implement the CPU and GPU system of Buck with 

data transferred between the accelerator memory and the main memory during the second 

computational cycle as suggested by Diard's teachings. This implementation would have been obvious 

because one of ordinary skill in the art would have found: the implementation of is a substitution and 

application of one known element and technique for another yielding a predictable result using an 

acceptable piece of prior art; and both Buck and Diard are directed to CPU and GPU processing. 

Claim 108  

Buck discloses a method of performing a numerical simulation representing an artificial neural network 

(Buck: column 3, lines 53-65; column 10, lines 43-53; column 11, lines 42-45; column 13, line 25 to 

column 14, line 15; column 21, lines 60-67; column 23, lines 10-14), the method comprising: 
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performing, by a processing unit, at least one computation during a first computational cycle of 

the numerical simulation (Buck: column 11, lines 29-41; column 12, lines 16-26), the first computational 

cycle representing a first layer of neurons in the artificial neural network (Buck: figure 7; column 22, lines 

1-24); 

storing, by a memory operably coupled to the processing unit, data used to perform the at least 

one computation (Buck: figure 5, element 230); 

controlling performance of the at least one computation by the processing unit (Buck: figure 5, 

element 545); 

controlling transfer of the output data from the processing unit to the memory during the first 

computational cycle (Buck: figure 5, element 220 joined to 230); 

the second computational cycle representing a second layer of neurons in the artificial neural 

network (Buck: figure 7; column 22, lines 1-24). 

Diard demonstrates, to the extent Buck does not explicitly state "while performing the at least one  

computation, acquiring input data with a central processing unit and operably coupled to a main  

memory" and "controlling transfer of input data to the memory from the main memory for use by the 

processing unit during a second computational cycle of the numerical simulation", that it was known at 

the time of invention to transfer data between an accelerator memory and the main memory while the 

GPU is performing other operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; column 6, lines 

10-26; column 13, lines 4-25). Further, Buck demonstrates repeatedly performing cycles of computation 

and periodically transferring input and output during cycles (Buck: column 11, line 12 to column 12, line 

26; and column 10, lines 33-35, GPU and CPU compute at the same time). It would have been obvious to 

one of ordinary skill in the art at the time of invention to implement the CPU and GPU system of Buck 

with data transferred between the accelerator memory and the main memory while the GPU performs 
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computations, calculations, and computational cycles as suggested by Diard's teachings. This 

implementation would have been obvious because one of ordinary skill in the art would have found: the 

implementation of is a substitution and application of one known element and technique for another 

yielding a predictable result using an acceptable piece of prior art; and both Buck and Diard are directed 

to CPU and GPU processing. 

Claim 109  

Buck discloses the method of claim 108, further comprising: dictating an order of execution of 

instructions to the processing unit (Buck: column 11, lines 42-58; column 14, lines 9-66). 

Claim 110  

Diard demonstrates, to the extent Buck does not explicitly state "transferring output data from the 

memory to the main memory while the processing unit performs the at least one computation", that it 

was known at the time of invention to transfer data between an accelerator memory and the main 

memory while the GPU is performing other operations (Dior& figure 1, transfer arrows; column 5, lines 

1-3; column 6, lines 10-26; column 13, lines 4-25). Further, Buck demonstrates repeatedly performing 

cycles of computation and periodically transferring input and output during cycles (Buck: column 11, line 

12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the same time). It would 

have been obvious to one of ordinary skill in the art at the time of invention to implement the CPU and 

GPU system of Buck with data transferred between the accelerator memory and the main memory while 

the GPU performs at least one computation as suggested by Diard's teachings. This implementation 

would have been obvious because one of ordinary skill in the art would have found: the implementation 

of is a substitution and application of one known element and technique for another yielding a 
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predictable result using an acceptable piece of prior art; and both Buck and Diard are directed to CPU 

and GPU processing. 

Claim 111  

Buck discloses the method of claim 108, further comprising: performing successive computational cycles 

of the numerical simulation by feeding output data generated by the processing unit from a previous 

computational cycle and input data for a next computational cycle into the processing unit (Buck: 

column 11, lines 29-41; column 12, lines 16-26). 

Claims 41 and 55 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over US 

7,219,085 B2 (herein Buck) in view of US 7,477,256 B1 (herein Johnson) in view of US 7,525,547 B1 

(herein Diard) in further view of US 7,119,810 B2 (herein Sumanaweera). 

Claim 41  

To the extent Buck does not explicitly state the accelerator system of claim 21, wherein the input data is 

loaded from disk. Sumanaweera demonstrates that it was known at the time of invention to load GPUs 

from disk (Sumanaweera: column 1, lines 10-19). It would have been obvious to one of ordinary skill in 

the art at the time of invention to implement Buck with input data loaded from disk as suggested by 

Sumanaweera's teachings. This implementation would have been obvious because one of ordinary skill 

in the art would have found: the implementation of is a substitution and application of one known 

element and technique for another yielding a predictable result using an acceptable piece of prior art. 

Claim 55 
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The limitations of claims 55 correspond to the limitations of claim 41 and as such are rejected in a 

corresponding manner. 

Claim 91 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over US 7,219,085 

B2 (herein Buck) in view of US 7,525,547 B1 (herein Diard) in further view of US 7,119,810 B2 (herein 

Sumanaweera). 

Claim 9/  

The limitations of claim 91 correspond to the limitations of claim 41 and as such are rejected in a 

corresponding manner. 

Claims 73, 78, 84, 89, and 139 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over US 7,219,085 B2 (herein Buck) in view of US 7,477,256 B1 (herein Johnson) in view of 

US 7,525,547 B1 (herein Diard) in further view of US 2006/0129506 Al (herein Edelman). 

Claim 73  

To the extent, Buck does not explicitly state the method of claim 68, wherein executing the user 

interaction stream comprises: specifying an output to be saved to disk and/or displayed on a 

screen. Edelman demonstrates that it was known at the time of invention to save computations of an 

output stream to a disk (Edelman: paragraphs 0056, and 0079) and for the output stream to be related 

to an artificial or simulated neural system (Edelman: paragraphs 0056, and 0079). Further, Buck 

demonstrates CPU controlled outputs and disk memory disk (Buck: figures 1 and 2; column 3, lines 46-

51; column 9, lines 15-37). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement the artificial neural network of Buck with saving output to disk as suggested by 
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Edelman's teachings. This implementation would have been obvious because one of ordinary skill in the 

art would have found: the implementation of is a substitution and application of one known element 

and technique for another yielding a predictable result using an acceptable piece of prior art. 

Claim 78 

To the extent Buck does not state the method of claim 68, further comprising: executing, by the at least 

one CPU, a data output stream, the data output stream controlling transfer of outputs of the 

computations representing the artificial neural network to disk. Edelman demonstrates that it was 

known at the time of invention to save computations of an output stream to a disk (Edelman: 

paragraphs 0056, and 0079) and for the output stream to be related to an artificial or simulated neural 

system (Edelman: paragraphs 0056, and 0079). Further, Buck demonstrates CPU controlled outputs and 

disk memory disk (Buck: figures 1 and 2; column 3, lines 46-51; column 9, lines 15-37). It would have 

been obvious to one of ordinary skill in the art at the time of invention to implement the artificial neural 

network of Buck with saving output to disk as suggested by Edelman's teachings. This implementation 

would have been obvious because one of ordinary skill in the art would have found: the implementation 

of is a substitution and application of one known element and technique for another yielding a 

predictable result using an acceptable piece of prior art. 

Claims 84 and 89 

The limitations of claims 84 and 89 correspond to the limitations of claims 73 and 78 and as such are 

rejected in a corresponding manner. 

Claim 139 
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Buck does not explicitly state wherein the sensor is a video camera. Edelman demonstrates that it was 

known at the time of invention to make use of video camera input sensors (Edelman: paragraph 0049) 

in an environment related to artificial neural networks (Edelman: paragraph 0006). It would have been 

obvious to one of ordinary skill in the art at the time of invention to implement an input sensor of Buck 

with or as a video camera as suggested by Edelman's teachings. This implementation would have been 

obvious because one of ordinary skill in the art would have found: the implementation of is a 

substitution and application of one known element and technique for another yielding a predictable 

result using an acceptable piece of prior art; and both references are directed to artificial neural 

networks. 

Claim 105 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over US 

7,219,085 B2 (herein Buck) in view of US Patent 5,142,665 (herein Bigus). 

Claim 105  

To the extent Buck and Johnson do not explicitly state the method of claim 101, further 

comprising: displaying, with a video system, an indication of the numerical simulation. Bigus 

demonstrates that it was known at the time of invention to display simulation results (Bigus: column 3, 

lines 32-34; column 6, lines 35-41; column 10, lines 29-33). It would have been obvious to one of 

ordinary skill in the art at the time of invention to implement the simulations of Burton with displaying 

an indication of the simulation as suggested by Bigus' teachings. This implementation would have been 

obvious because one of ordinary skill in the art would have found: the implementation of is a 

substitution and application of one known element and technique for another yielding a predictable 

result using an acceptable piece of prior art. 
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Claims 112-114 and 116 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable 

over US 7,219,085 B2 (herein Buck) in view of US 7,477,256 B1 (herein Johnson). 

Claim 112  

Buck discloses a system for performing a numerical simulation on input data (Buck: column 3, lines 53-

65; column 10, lines 45-47; column 11, lines 42-45; column 13, line 25 to column 14, line 15; column 21, 

lines 60-64), the system comprising: 

a central processing unit (CPU) to provide first input data (Buck: figure 2, element 120; figure 5; 

column 9, lines 35-36); 

a memory, operably coupled to the CPU (Buck: figure 2, element 230), to store the first input 

data in a first partition, referenced by a first pointer (Buck: figure 5, elements 505, 525, and 230; and 

column 16, lines 3-59), before computing a first layer of neurons of the artificial neural network (Buck: 

column 22, lines 1-18); 

a processing unit, operably coupled to the memory (Buck: figure 2, element 220), to perform, 

during computation of the first layer of neurons, at least one calculation on the first input data so as to 

generate first output data (Buck: column 22, lines 1-18, see first result H), the first output data 

representing an output of at least one neuron in the first layer of neurons (Buck: column 22, lines 18-24); 

and 

store the first output data in a second partition of the memory, the second partition 

referenced by a second pointer (Buck: column 15, line 46 to column 16, line 60), and to swap the 

first pointer with the second pointer at the end of the first computation of the first layer of 

neurons, such that the first output data becomes an input for a second layer of neurons of the 

artificial neural network (Buck: column 15, line 46 to column 16, line 60; column 22, lines 21-23, 

"because there are 2 layers in this neural network, the same operations are repeated", that is the 
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same operations with different inputs, so that the input of the operations must be pointed to the 

previous output), and 

dictate an order of execution of instructions to the processing unit to perform the  

computation of the first layer of neurons (Buck: column 11, lines 42-58; column 14, lines 9-66). 

Johnson demonstrates, to the extent Buck does not explicitly state, that it was known at the time of 

invention to provide a controller, "operably coupled to the processing unit and the memory, to store" 

data (Johnson: figure 4A, elements 410 and 442; and column 7, lines 33-55). It would have been obvious 

to one of ordinary skill in the art at the time of invention to implement accelerator and GPU of Buck with 

a controller for transferring data between memory as suggested by Johnson's teachings. This 

implementation would have been obvious because one of ordinary skill in the art would have found: the 

implementation of is a substitution and application of one known element and technique for another 

yielding a predictable result using an acceptable piece of prior art; and both are directed to graphics 

processing systems. 

Claim 113  

Buck and Johnson disclose the system of claim 112, wherein the processing unit comprises a graphics 

processing unit (Buck: figure 5). 

Claim 114  

Buck and Johnson disclose the system of claim 112, wherein the controller is configured to send 

instructions for performing the at least one calculation to the processing unit (Buck: column 10, lines 34 

to column 12, line 26; and Johnson: figure 4A, elements 410 and 442; and column 7, lines 33-55). 
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Claim //6  

Buck and Johnson disclose the system of claim 112, wherein the memory further comprises: a third 

partition to store internal variables; and a fourth partition to store data used as input at a particular 

layer of neurons of the artificial neural network (Buck: column 15, line 46 to column 16, line 60). 

Claim 147 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over US 

7,219,085 B2 (herein Buck) in view of (herein Diard) in further view of US 2006/0129506 Al (herein 

Edelman). 

Claim 147 

Buck and Diard disclose the method of claim 108, wherein acquiring the input data comprises  

acquiring the input data in real time (Buck: column 7, line 51 to column 8, line 2; column 9, lines 33-36; 

column 23, lines 26-30). 

Buck does not explicitly state wherein the sensor is a video camera. Edelman demonstrates that it was 

known at the time of invention to make use of video camera input sensors (Edelman: paragraph 0049) 

in an environment related to artificial neural networks (Edelman: paragraph 0006). It would have been 

obvious to one of ordinary skill in the art at the time of invention to implement an input sensor of Buck 

with or as a video camera as suggested by Edelman's teachings. This implementation would have been 

obvious because one of ordinary skill in the art would have found: the implementation of is a 

substitution and application of one known element and technique for another yielding a predictable 

result using an acceptable piece of prior art; and both references are directed to artificial neural 

networks. 
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Response to Arguments 

Patent Owner's arguments filed 09/13/2019 (herein: Remarks) have been fully considered but 

they are not persuasive. Generally, Patent Owner's arguments with respect to claims 1-60, 62-66, and 

68-148 have been considered but are moot because the arguments do not apply to the prior art as 

constituted under the current rejection. However, Patent Owner arguments with regard to claim 137 

that Buck does not show real-time or "allow a user to change the input data on the fly during the 

execution of the artificial neural network" is unpersuasive. Buck discloses "in interactive use 

applications, such as speech recognition" (Buck: column 9, lines 33-36). Buck shows cycling data 

between the CPU and the GPU and speech recognition is interactive, changing on the fly, requiring a 

"back-and-forth". 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from the examiner should be 

directed to William H. Wood whose telephone number is (571)272-3736 and fax number is (571)273-3736. The 

examiner can normally be reached on Monday-Friday 7:30am-4pm. If attempts to reach the examiner by 

telephone are unsuccessful, the examiner's supervisor, Alexander Kosowski can be reached on (571)272-3744. The 

Central Reexamination Unit's (CRU) fax number is (571)273-9900. 

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

Information Retrieval (PAIR) system. Status information for published applications may be obtained from either 

Private PAIR or Public PAIR. Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR systems, see httbs://mair.usbto.goviebatenthoortal/home. For questions 

on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/William H. Wood/ 

Primary Examiner, CRU 3992 

Conferees: 

/RSD/ 

/ALEXANDER J KOSOWSKI/ 

Supervisory Patent Examiner, Art Unit 3992 
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INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. §1.97(1) 

The undersigned respectfully submits this information disclosure statement (IDS) 

under 37 C.F.R. 1.97(f) and requests consideration of the following reference: 

Versace, Brain-inspired computing. Invited keynote address, Bionetics 2010, 

Boston, MA, USA. 1 page. 
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but inadvertently submitted a copy the wrong reference. 

If a fee is due under 37 C.F.R. 1.97(f), the Director is hereby authorized to charge 

that fee to Deposit Account No. 60-1876 from which the undersigned is authorized to 

draw. 

Dated: September 13, 2019 Respectfully submitted, 

SMITH BALUCH LLP 

SMITH BALUCH LLP 

376 Boylston St., Suite 401 

Boston, MA 02116 

Tel: (617) 947-7280 

By: /Christopher Max Colice/ 

Christopher Max Colice 
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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. 
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presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 
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congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
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4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
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World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
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8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Docket No. NRLA-001US03 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Gorchechnikov et al. 

Application No. 15/808,201 

Filed: 2017-11-09 

Confirmation No. 1077 

Art Unit: 3992 

Examiner: William H WOOD 

Title: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

AMENDMENT/RESPONSE TO OFFICE ACTION 

In response to the Office Action dated December 16, 2019, to which the deadline for 

responding is April 16, 2019 with a one-month extension of time, Applicant submits the 

following Amendments and Remarks, and respectfully requests reconsideration of the 

application in view thereof. 

Amendments to the Claims are reflected in the listing of the claims which begins on 

page 2 of this paper. 

Remarks begin on page 22 of this paper. 

NVIDIA Ex1002 Page 913 of 1081 



U.S. Application No. 15/808,201 

IN THE CLAIMS: 

Attorney Docket No. NRLA-001US03 

Set forth below in ascending order, with status identifiers, is a complete listing of all claims 

currently under examination. Changes to any amended claims are indicated by [[double 

bracketsll, stFikethr-eftgig, and/or underlining. This listing also reflects any cancellation and/or 

addition of claims. 

1. (Four Times Amended) A computer system, comprising: 

a central processing unit to receive input data; 

main memory, operably coupled to the central processing unit via a bus, to store the input 

data received by the central processing unit; 

an accelerator, operably coupled to the central processing unit and the [first] main 

memory via the bus, to receive at least a portion of the input data from the main memory, the 

accelerator comprising: 

at least one graphics processing unit to perform a sequence of computations on 

the at least a portion of the input data so as to generate output data, the sequence of 

computations representing an artificial neural network, intermediate computations in the 

sequence of computations representing respective layers of the artificial neural network  

and yielding intermediate results; and 

accelerator memory, operably coupled to the [graphic] at least one graphics  

processing unit, to store the results of the [plurality of sequential] sequence of 

computations; and 

a controller, operably coupled to the at least one graphics processing unit and the 

accelerator memory, to initialize textures and shaders in the accelerator memory for performing  

the sequence of computations, to control performance of the sequence of computations by the at 

least one graphics processing unit, to transfer the at least a portion of the input data into the 

accelerator memory during performance of the intermediate computations in the sequence of 

computations by the at least one graphics processing unit, and to transfer at least a portion of the 

output data from the accelerator memory to the main memory during performance of the 

intermediate computations in the sequence of computations by the at least one [graphic] graphics  

processing unit. 

2. The computer system of claim 1, wherein the central processing unit is configured to 

receive the input data in response to a user interaction. 

2 
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3. The computer system of claim 1, wherein: 

the central processing unit is configured to receive the input data at a first rate, and 

the at least one graphics processing unit is configured to perform the sequence of 

computations at a second rate different than the first rate. 

4. The computer system of claim 1, wherein the main memory is configured to store a copy 

of the output data stored in the accelerator memory. 

5. The computer system of claim 1, wherein an output of at least one computation in the 

sequence of computations represents an output of at least one neuron in an artificial neural 

network. 

6. The computer system of claim 1, wherein accelerator memory comprises: 

a first memory bank to store parameters common to all of the computations in the 

sequence of computations; and 

a second memory bank to store data specific to at least one computation in the sequence 

of computations. 

7. The computer system of claim 1, wherein the controller is configured to transfer the 

output data from the accelerator memory to the main memory without transferring any of the 

intermediate results from the accelerator memory to the main memory so as to reduce data 

transfer via the bus. 

8. The computer system of claim 1, wherein the controller is configured to transfer at least a 

portion of the output data from the accelerator memory to the main memory after the at least one 

graphics processing unit has begun to perform another sequence of computations. 

9. The computer system of claim 8, wherein the controller is configured to initiate transfer 

of the at least a portion of the input data and to transfer the at least a portion of the output data in 

parallel with performance of at least one computation in the other sequence of computations by 

the at least one graphics processing unit. 

10. The computer system of claim 1, wherein the controller is configured to control 

execution of the sequence of computations by the at least one graphics processing unit. 

11. (Amended) The computer system of claim l, further comprising: 

3 
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at least one of a video camera, a microphone, or a cell recording electrode, operably 

coupled to the central [processor] processing unit, to acquire the input data in real time. 

12. (Thrice Amended) A method of performing a sequence of computations representing an  

artificial neural network on a computer system comprising a central processing unit (CPU), a 

main memory operably coupled to the central processing unit via a bus, an accelerator operably 

coupled to the CPU and the main memory via the bus, the accelerator comprising a graphics 

processing unit (GPU) and an accelerator memory, the method comprising: 

(A) performing, by the GPU, the sequence of computations on a first portion of [the] 

input data so as to generate a first portion of [the] output data, the first portion of the output data  

representing an output of a neuron in a first layer of the artificial neural network, intermediate 

computations in the sequence of computations yielding intermediate results, wherein performing 

the sequence of computations on the first portion of the input data comprises (i) assigning an  

output variable to a first texture and a second texture, the output variable being included in a first 

computational element of a plurality of computational elements, the plurality of computational  

elements representing the sequence of computations and (ii) accumulating a first value for the  

output variable in the first texture during a first time step; 

(B) in parallel with performing the sequence of computations by the GPU in (A), 

transferring a second portion of the input data from the main memory to the accelerator via the 

bus; [and] 

(C) in parallel with performing the sequence of computations by the GPU in (A), 

transferring a second portion of the output data from the accelerator memory to the main 

memory via the bus, the second portion of the output data representing an output of a neuron in a 

second layer in the artificial neural network; and  

(D) performing, by the GPU, the sequence of computations on the second portion of the  

input data, wherein performing the sequence of computations on the second portion of the input  

data comprises (i) accumulating a second value for the output variable in the second texture  

during a second time step and (ii) making the first value of the output variable in the first texture  

accessible to other computational elements in the plurality of computational elements during the  

second time step. 

13. The method of claim 12, further comprising: 

storing the input data in the main memory in response to a user interaction. 

4 
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14. The method of claim 12, further comprising: 

receiving the input data at a first rate, and 

wherein (A) comprises performing the sequence of computations at a second rate 

different than the first rate. 

15. Cancel claim 15. 

16. The method of claim 12, wherein (C) comprises: 

transferring the second portion of the output data from the accelerator memory to the 

main memory without transferring any of the intermediate results of the plurality of sequential 

computations from the accelerator memory to the main memory so as to reduce data transfer via 

the bus. 

17. The method of claim 12, wherein (C) comprises: 

transferring the second portion of the output data from the accelerator memory to the 

main memory after the GPU has begun to perform another sequence of computations. 

18. The method of claim 17, wherein (C) further comprises: 

initiating transfer of the second portion of the output data in parallel with performance of 

at least one computation in the other sequence of computations. 

19. The method of claim 12, further comprising: 

acquiring the input data in real time with at least one of a video camera, a microphone, or 

a cell recording electrode operably coupled to the CPU. 

20. The method of claim 12, further comprising: 

storing parameters common to all of the computations in the sequence of computations in 

a first memory bank in the accelerator memory; and 

storing data specific to at least one computation in the sequence of computations in a 

second memory bank in the accelerator memory. 

21. (New, Twice Amended) An accelerator system comprising:  

a graphics processing unit (GPU) to perform a sequence of computations on input data so 

as to generate output data, the sequence of computations representing an artificial neural  

5 
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network, computations in the sequence of computations representing respective layers of neurons 

in an artificial neural network;  

a memory, operably coupled to the GPU, to store the input data and the output data; and  

a controller, operably coupled to the GPU and the memory, to transfer the input data into  

the memory and to transfer at least a portion of the output data from the memory during 

performance of the sequence of computations by the GPU,  

wherein each neuron in the artificial neural network has an output variable assigned to a 

first texture and a second texture in the memory, the first texture holding a first value computed  

by the neuron during a previous time step of the sequence of computations and accessible to  

other neurons in the neural network during a current time step of the sequence of computations  

and the second texture holding a second value computed by the neuron during the current time  

step of the sequence of computations.  

22. (New) The accelerator system of claim 21, wherein the GPU is operably coupled to a 

central processing unit (CPU) of a computer system.  

23. (New) The accelerator system of claim 21, wherein the GPU is mounted on an expansion 

card operably coupled to a motherboard of a computer system.  

24. (New) The accelerator system of claim 21, further comprising:  

a central processing unit (CPU), a system memory, and a non-volatile memory installed 

on a motherboard.  

25. (New) The accelerator system of claim 24, wherein the GPU is operably coupled to the 

CPU via a system bus on the motherboard.  

26. (New) The accelerator system of claim 25, wherein the system bus has a bandwidth of 

3.2 GB/s to 15 GB/s.  

27. (New) The accelerator system of claim 25, wherein the controller is configured to 

transfer the input data and the at least a portion of the output data via the system bus.  

28. (New) The accelerator system of claim 25, further comprising-

a video card, operably coupled to the motherboard via a local bus, to transfer graphical  

information to a display.  

6 
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29 (New) The accelerator system of claim 28, wherein the local bus has a lower bandwidth 

than the system bus.  

30. (New) The accelerator system of claim 21, wherein the memory comprises:  

a first memory partition to store parameters common to every computation in the 

sequence of computations.  

31. (New) The accelerator system of claim 30, wherein the memory further comprises:  

a second memory partition to store data specific to the computation in the sequence of 

computations.  

32. (New) The accelerator system of claim 31, wherein the second memory partition  

comprises:  

a first partition to hold external input data patterns;  

a second partition to hold representations of internal variables;  

a third partition to hold an input of the computation in the sequence of computations., and 

a fourth partition to hold the output of the computation in the sequence of computations.  

33. (New) The accelerator system of claim 31, wherein the second memory partition is  

configured to accumulate the output of the computation in the sequence of computations during 

execution, by the GPU, of computational elements of the computation in the sequence of 

computations.  

34. (New) The accelerator system of claim 31, wherein the second memory partition is  

configured to store an output of a previous computation in the sequence of computations, the  

output of the previous computation being accessible to computational elements executed by the 

GPU during the computation in the sequence of computations.  

35. (New) The accelerator system of claim 21, wherein the computation in the sequence of 

computations performed by the GPU comprises a plurality of computational elements.  

36. (New) The accelerator system of claim 35, wherein the plurality of computational 

elements represents a layer of neurons in an artificial neural network.  

37. (New) The accelerator system of claim 36, wherein all neurons in the layer of neurons are 

described by the same equation.  
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38. (New) The accelerator system of claim 21, wherein the memory is configured to store  

intermediate results of the sequence of computations and the controller is configured to transfer  

the output data from the memory to a main memory without transferring the intermediate results.  

39. (New) The accelerator system of claim 21, wherein the controller is configured to initiate 

transfer of at least a portion of the input data and to transfer the at least a portion of the output 

data in parallel.  

40. (New) The accelerator system of claim 21, wherein the input data is acquired by at least 

one of a video camera, a microphone, or a cell recording electrode.  

41. (New) The accelerator system of claim 21, wherein the input data is loaded from disk.  

42. (New, Thrice Amended) A method of performing a sequence of computations  

representing an artificial neural network, the method comprising:  

receiving, at a central processing unit (CPU), first input data acquired from an external  

system in real time;  

initializing, by a controller operably coupled to a graphics processing unit (GPU),  

textures and shaders in a memory operably coupled to the GPU;  

transferring the first input data received by the CPU to the memory operably coupled to  

the GPU 

performing, by the graphics processing unit (GPU), a first computation in the sequence of 

computations on the first input data based on the textures and shaders to generate first output  

data, computations in the sequence of computations representing respective layers of neurons in  

the artificial neural network, an output of the first computation in the sequence of computations  

representing an output of a first neuron in a first layer in the artificial neural network-,  

storing, in the memory operably coupled to the GPU, the first input data and the first  

output data; and  

transferring second input data acquired from the external system in real time into the  

memory operably coupled to the GPU after the GPU starts the first computation and before the  

GPU starts a second computation of the sequence of computations, an output of the second  

computation in the sequence of computations representing an output of a second neuron in a 

second layer in the artificial neural network.  
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43. (New, Amended) The method of claim 42, wherein transferring the second input data 

comprises transferring the second input data via a bus operably coupled to the CPU.  

44. (New, Amended) The method of claim 42, further comprising:  

transferring the first output data from the memory to another memory during the second 

computation in the sequence of computations.  

45. (New) The method of claim 44, further comprising:  

storing intermediate results of the sequence of computations in the memory, and  

wherein transferring the first output data from the memory to the other memory occurs 

without transferring the intermediate results of the sequence of computations.  

46. (New) The method of claim 44, wherein transferring the second input data and 

transferring the first output data occurs in parallel.  

47. fNew) The method of claim 42, further comprising:  

storing, in a first memory partition of the memory, parameters common to all of the 

computations in the sequence of computations.  

48. fNew) The method of claim 47, further comprising:  

storing, in a second memory partition of the memory, data specific to the first 

computation in the sequence of computations.  

49. (New) The method of claim 48, further comprising:  

storing, in the second memory partition, external input data patterns, representations of 

internal variables, an input of the computation in the sequence of computations, and the output of 

the computation in the sequence of computations.  

50. (New) The method of claim 42, wherein storing the first output data comprises:  

accumulating, in the memory, outputs of computational elements executed by the GPU in 

performing the first computation in the sequence of computations.  

51. fNew) The method of claim 42, further comprising:  

storing, in the memory, an output of a previous computation in the sequence of 

computations; and  
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accessing, by the GPU, the output of the previous computation during performance of the 

computation in the sequence of computations.  

52. (New) The method of claim 42, wherein performing the first computation comprises  

executing a plurality of computational elements representing a layer of neurons in an artificial  

neural network.  

53. (New) The method of claim 52, wherein all neurons in the layer of neurons are described 

by the same equation.  

54. (New, Amended) The method of claim 42, further comprising:  

acquiring the second input data with at least one of a video camera, a microphone, or a 

cell recording electrode.  

55. fNew, Twice Amended) The method of claim 42, further comprising:  

loading the second input data from disk.  

56. (New, Thrice Amended) An accelerator system comprising:  

a graphics processing unit (GPU) to perform a sequence of computations on input data so 

as to generate output data;  

a memory, operably coupled to the GPU, to store parameters common to all of the  

computations in the sequence of computations and data specific to the computation in the  

sequence of computations-, and  

a controller, operably coupled to the GPU and the memory, to control performance of the  

sequence of computations and data exchange by the GPU, to transfer at least a portion of the  

input data into the memory while the GPU performs the sequence of computations, and to  

transfer at least a portion of the output data from the memory while the GPU performs the  

sequence of computations, each computation in the sequence of computations representing a  

corresponding layer of neurons in an artificial neural network.  

57. fNew, Amended) The accelerator system of claim 56, wherein all neurons in one of the 

layers of neurons are described by the same equation.  

58. (New) The accelerator system of claim 56, wherein the memory is configured to hold:  

external input data patterns;  

10 

NVIDIA Ex1002 Page 922 of 1081 



U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

representations of internal variables;  

an input to the computation in the sequence of computations; and 

the output of the computation in the sequence of computations.  

59. (New, Amended) The accelerator system of claim 56, wherein the memory is configured  

to accumulate the output of the computation in the sequence of computations during execution of 

a plurality of computational elements by the GPU.  

60. (New, Amended) The accelerator system of claim 56, wherein the memory is configured 

to store an output of a previous computation in the sequence of computations, the output of the  

previous computation being accessible to a plurality of computational elements during the  

computation in the sequence of computations.  

61. Cancel claim 61. 

62. (New, Thrice Amended) A method comprising:  

receiving, at a central processing unit (CPU), input data acquired from an external  

system;  

initializing, by a controller, graphics processing unit (GPU) programs for performing a 

sequence of computations on the input data received by the CPU;  

Performing, with the GPU, the sequence of computations on the input data to generate  

output data based on textures and shaders, computations in the sequence of computations  

representing respective layers of neurons in an artificial neural network;  

controlling, by the controller, data exchange from the GPU to the CPU and from the CPU 

to the GPU upon initialization of the GPU programs;  

storing, in the memory operably coupled to the GPU, parameters common to all of the  

computations in the sequence of computations;  

storing, in the memory, data specific to the computation in the sequence of computations;  

and 

transferring at least a portion of the input data into the memory and at least a portion of 

the output data from the memory during performance of the sequence of computations by the  

GPU.  

11 

NVIDIA Ex1002 Page 923 of 1081 



U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

63. (New, Amended) The method of claim 62, wherein all neurons in one of the layers of 

neurons are described by the same equation.  

64. (New) The method of claim 62, further comprising:  

storing, in the memory, external input data patterns;  

storing, in the memory, representations of internal variables-, and  

storing, in the memory, an input of the computation in the sequence of computations.  

65. (New) The method of claim 62, further comprising:, 

accumulating, in the memory, the output of the computation in the sequence of 

computations during execution of a plurality of computational elements by the GPU.  

66. (New) The method of claim 62, further comprising:  

storing, in the memory, an output of a previous computation in the sequence of 

computations; and  

accessing, by the GPU, the output of the previous computation during the computation in 

the sequence of computations.  

67. Cancel claim 67. 

68. Cancel claim 68. 

69. Cancel claim 69. 

70. Cancel claim 70. 

71. Cancel claim 71. 

72. Cancel claim 72. 

73. Cancel claim 73. 

74. Cancel claim 74. 

75. Cancel claim 75. 

76. Cancel claim 76. 
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77. Cancel claim 77. 

78. Cancel claim 78. 

79. Cancel claim 79. 

80. Cancel claim 80. 

81. Cancel claim 81. 

82. Cancel claim 82. 

83. Cancel claim 83. 

84. Cancel claim 84. 

85. Cancel claim 85. 

86. Cancel claim 86. 

87. Cancel claim 87. 

88. Cancel claim 88. 

89. Cancel claim 89. 

90. (New, Twice Amended) A method of performing a sequence of computations with a  

processing unit, the method comprising:  

receiving input data;  

performing, by the processing unit, the sequence of computations on a first portion of the 

input data so as to generate a first portion of output data, intermediate computations in the  

sequence of computations yielding intermediate results, the first portion of the output data 

representing an output of an artificial neural network, wherein performing the sequence of 

computations on the first portion of the input data comprises accumulating a first value for an  

output variable in a first texture by a first computational element; 

in parallel with performing the sequence of computations on the first portion of the input  

data by the processing unit, transferring a second portion of the input data from a first memory  

partition to a second memory partition-,  
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in parallel with performing the sequence of computations on the first portion of the input 

data by the processing unit, transferring a second portion of the output data from the second  

memory partition to the first memory partition; and  

performing, by the processing unit, the sequence of computations on the second portion  

of the input data so as to generate a third portion of output data, wherein performing the  

sequence of computations on the second portion of the input data comprises accumulating a  

second value for the output variable in the first texture by the first computational element and  

accessing the first value of the output variable in the first texture by a second computational  

element.  

91. (New) The method of claim 90, wherein receiving the input data comprises loading the 

input data from disk.  

92 (New) The method of claim 90, wherein receiving the input data comprises receiving the 

input data from at least one of a video camera, a microphone, or a cell recording electrode.  

93. (New) The method of claim 90, wherein receiving the input data occurs at a first rate and 

performing the sequence of computations occurs at a second rate different than the first rate.  

94. (New) The method of claim 90, wherein transferring the second portion of the output data 

comprises transferring the second portion of the output data from the second memory partition to  

the first memory partition without transferring any of the intermediate results from the second  

memory partition to the first memory partition.  

95. (New, Thrice Amended) A system for performing a sequence of computations, the  

system comprising:  

a camera to generate input data in real time-,  

a first memory partition;  

a second memory partition operably coupled to the first memory partition-, and  

a processing unit, operably coupled to the camera, the first memory partition, and the  

second memory partition, to perform the sequence of computations on a first portion of the input  

data so as to generate a first portion of output data, intermediate computations in the sequence of 

computations yielding intermediate results, the first portion of the output data representing an  

output of an artificial neural network,  
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wherein the first memory partition is configured to transfer a second portion of the input  

data to the second memory partition in parallel with performance the sequence of computations  

by the processing unit,  

wherein the second memory partition is configured to transfer a second portion of the  

output data to the first memory partition in parallel with performance the sequence of 

computations by the processing unit, and  

wherein the se uence of computations represents the artificial neural network each 

neuron in the artificial neural network has an output variable assigned to a first texture and a  

second texture in the memory, the first texture holds a first value of the output variable computed 

during a previous time step of the sequence of computations and accessible to other neurons in  

the neural network during a current time step of the sequence of computations and the second  

texture accumulates a second value of the output variable computed during the current time step.  

96. (New) The system of claim 95, wherein the first memory partition and the second 

memory partition are logical partitions.  

97. (New) The system of claim 95, wherein the processing unit is comprises a graphics 

processing unit (GPU).  

98. (New) The system of claim 95, wherein the processing unit is configured to receive the  

input data at a first rate and to perform the sequence of computations at a second rate is different 

than the first rate.  

99. (New) The system of claim 95, wherein the second memory partition is configured to  

transfer the second portion of the output data to the first memory partition without transferring 

any of the intermediate results to the first memory partition.  

100. Cancel claim 100. 

101. Cancel claim 101. 

102. Cancel claim 102. 

103. Cancel claim 103. 

104. Cancel claim 104. 
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105. Cancel claim 105. 

106. Cancel claim 106. 

107. Cancel claim 107. 

Attorney Docket No. NRLA-001US03 

108. (New, Twice Amended) A method of performing a numerical simulation representing an  

artificial neural network, the method comprising:  

performing, by a processing unit, at least one computation during a first computational  

cycle of the numerical simulation, the first computational cycle representing a first layer of 

neurons in the artificial neural network;  

storing, by a memory operably coupled to the processing unit, data used to perform the at 

least one computation;  

controlling performance of the at least one computation by the processing unit;  

controlling transfer of the output data from the processing unit to the memory during the  

first computational cycle;  

while performing the at least one computation, acquiring input data with a central  

processing unit and operably coupled to a main memory; and  

controlling transfer of the input data to the memory from the main memory for use by the 

processing unit during a second computational cycle of the numerical simulation, the second  

computational cycle representing a second layer of neurons in the artificial neural network.  

109. (New) The method of claim 108, further comprising:  

dictating an order of execution of instructions to the processing unit.  

110. (New, Amended) The method of claim 108, further comprising:  

transferring output data from the memory to the main memory while the processing unit 

performs the at least one computation.  

111. (New, Amended) The method of claim 108, further comprising:  

performing successive computational cycles of the numerical simulation by feeding  

output data generated by the processing unit from a previous computational cycle and input data 

for a next computational cycle into the processing unit.  
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112. (New, Thrice Amended) A system for executing an artificial neural network, the system  

comprising:  

a central processing unit (CPU) to provide first input data;  

a memory, operably coupled to the CPU, to store the first input data in a first partition, 

referenced by a first pointer, before computing a first layer of neurons of the artificial neural  

network;  

a processing unit, operably coupled to the memory, to perform, during computation of the 

first layer of neurons, at least one calculation on the first input data so as to generate first output  

data, the first output data representing an output of at least one neuron in the first layer of 

neurons-, and  

a controller, operably coupled to the processing unit and the memory, to:  

store the first output data in a second partition of the memory, the second partition  

referenced by a second pointer, and to swap the first pointer with the second pointer at  

the end of the computation of the first layer of neurons, such that the first output data  

becomes an input for a second layer of neurons of the artificial neural network,  

transfer the first output data to another memory during computation of the second  

layer of neurons, and  

dictate an order of execution of instructions to the processing unit to perform the  

computation of the first layer of neurons.  

113. fNew) The system of claim 112, wherein the processing unit comprises a graphics 

processing unit.  

114. (New) The system of claim 112, wherein the controller is configured to send instructions 

for performing the at least one calculation to the processing unit  

115. Cancel claim 115. 

116. New, Amended) The system of claim 112, wherein the memory further comprises:  

a third partition to store internal variables., and  

a fourth partition to store data used as input at a particular layer of neurons of the  

artificial neural network.  

117. (New, Thrice Amended) A computer system, comprising:  
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a central processing unit to receive input data acquired from an external system;  

main memory, operably coupled to the central processing unit via a bus, to store the input 

data received by the central processing unit;  

an accelerator, operably coupled to the central processing unit and the main memory via  

the bus, to receive at least a portion of the input data from the main memory, the accelerator  

comprising:  

at least one processing unit to perform a sequence of computations representing 

an artificial neural network on the at least a portion of the input data so as to generate  

output data, intermediate computations in the sequence of computations representing 

layers of the neural network and yielding intermediate results; and  

accelerator memory, operably coupled to the at least one processing unit, to store  

the results of the sequence of computations-, and  

a controller, operably coupled to the at least one processing unit and the  

accelerator memory, to control transfer of the at least a portion of the input data into the  

accelerator memory during performance of the intermediate computations in the  

sequence of computations by the at least one processing unit, to control transfer at least a  

portion of the output data from the accelerator memory to the main memory during 

performance of the intermediate computations in the sequence of computations by the at 

least one processing unit, and to control performance of the sequence of computations by 

the GPU.  

118. (New) The computer system of claim 117, wherein the central processing unit is 

configured to receive the input data in response to a user interaction.  

119. (New) The computer system of claim 117, wherein:  

the central processing unit is configured to receive the input data at a first rate; and  

the at least one processing unit is configured to perform the sequence of computations at 

a second rate different than the first rate.  

120. (New) The computer system of claim 117, wherein the main memory is configured to 

store a copy of the output data stored in the accelerator memory.  
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121. (New) The computer system of claim 117, wherein an output of at least one computation  

in the sequence of computations represents an output of at least one neuron in an artificial neural  

network.  

122. (New) The computer system of claim 117, wherein accelerator memory comprises:  

a first memory partition to store parameters common to all of the computations in the 

sequence of computations-, and  

a second memory partition to store data specific to at least one computation in the  

sequence of computations.  

123. (New) The computer system of claim 117, wherein the controller is configured to transfer 

the output data from the accelerator memory to the main memory without transferring any of the  

intermediate results from the accelerator memory to the main memory so as to reduce data  

transfer via the bus.  

124. (New) The computer system of claim 117, wherein the controller is configured to transfer 

at least a portion of the output data from the accelerator memory to the main memory after the at  

least one processing unit has begun to perform another sequence of computations.  

125. (New) The computer system of claim 124, wherein the controller is configured to initiate 

transfer of the at least a portion of the input data and to transfer the at least a portion of the  

output data in parallel with performance of at least one computation in the other sequence of 

computations by the at least one processing unit.  

126. (New) The computer system of claim 117, wherein the controller is configured to control  

execution of the sequence of computations by the at least one processing unit.  

127. (New, Amended) The computer system of claim 117, further comprising:  

at least one of a video camera, a microphone, or a cell recording electrode, operably  

coupled to the central processing unit, to acquire the input data in real time.  

128. Cancel claim 128. 

129. Cancel claim 129. 

130. Cancel claim 130. 
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131. Cancel claim 131. 

132. Cancel claim 132. 

133. Cancel claim 133. 

134. Cancel claim 134. 

135. Cancel claim 135. 

136. Cancel claim 136. 

Attorney Docket No. NRLA-001US03 

137. (New, Amended) A system for executing an artificial neural network, the system  

comprising:  

a first processing unit to receive input data in real time from a sensor-,  

a memory, operably coupled to the first processing unit, to store a first portion of the  

input data;  

a second processing unit, operably coupled to the memory, to generate first output data  

from the first portion of the input data, the first output data representing an output of at least one 

neuron in a first layer of neurons in the artificial neural network;  

a controller, operably coupled to the second processing unit and the memory, to  

store a second portion of the input data in the memory while the second processing unit  

generates the first output data and to allow a user to change the input data on the fly  

during the execution of the artificial neural network.  

138. (New) The system of claim 137, wherein the sensor is a microphone.  

139. (New) The system of claim 137, wherein the sensor is a video camera.  

140. (New) The system of claim 137, wherein the second processing unit is further configured 

to generate second output data from the second portion of the input data, the second output data 

representing an output of at least one neuron in a second layer of neurons in the artificial neural  

network.  

141. fNew) The system of claim 140, further comprising:  
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a random access memory, operably coupled to the first processing unit, to receive the  

first output data from the memory while the second processing unit generates the second output 

data.  

142. (New) The computer system of claim 1, wherein the controller is configured to inform 

the central processing unit that the sequence of computations is finished.  

143. (New) The computer system of claim 1, wherein the controller is configured to reduce a 

processing load on the central processing unit.  

144. (New) The computer system of claim 1, wherein the controller is configured to reduce 

interactions between the central processing unit and the accelerator.  

145. Cancel claim 145. 

146. Cancel claim 146. 

147. (New) The method of claim 108, wherein acquiring the input data comprises acquiring 

the input data in real time with a video camera.  

148. Cancel claim 148. 
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REMARKS 

In response to the Office Action dated December 16, 2019, in the above-identified 

application, Applicant respectfully requests reconsideration. All of the issues raised in the Office 

Action have been carefully considered and are addressed in this response. The application as 

now presented is believed to be in allowable condition. 

1. Status of the Claims and Summary of Amendments 

Upon entry of this response, claims 1-14, 16-60, 62-66, 90-99, 108-127, 137-144, and 

147 will be pending in this application, of which claims 1, 12, 21, 42, 56, 62, 90, 95, 108, 112, 

117, and 137 are independent claims. 

Claim 1 is being amended to recite that "the sequence of computations represent[s] an 

artificial neural network" and that "intermediate computations in the sequence of computations 

represent[] respective layers of the artificial neural network." Claim 1 is also being amended to 

specify that the controller is configured "to transfer ... input data into the accelerator memory 

during performance of the intermediate computations ... by the at least one graphics processing 

unit, and to transfer ... output data from the accelerator memory to the main memory during 

performance of the intermediate computations ... by the at least one graphics processing unit." 

Support for this amendment appears at least in the following sections of the '828 patent: column 

5, lines 1-18; column 5, line 61, through column 6, line 17; and in column 8, lines 5-33 and 

lines 45-60. 

Independent claim 12 is being amended to recite that the first and second portions of the 

output data representing outputs of neurons from first and second layers, respectively, of an 

artificial neural network. Support for this amendment appears at least in the following sections of 

the '828 patent: claim 15; column 5, lines 24-26, 63, and 64; and column 9, lines 3-7. 

Dependent claim 15 is being canceled. 

Independent claim 42 is being amended to recite that the "first input data [is] acquired 

from an external system in real time" and that "an output of the first computation in the 

sequence of computations represent[s] an output of a first neuron in a first layer in the artificial 

neural network." Claim 42 is also being amended to recite "transferring second input data 

acquired from the external system in real time into the memory ... after the GPU starts the first 

computation and before the GPU starts a second computation of the sequence of computations, 

an output of the second computation in the sequence of computations representing an output of a 
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second neuron in a second layer in the artificial neural network." This amendment is for clarity 

and is supported by the following sections of the '828 patent: column 5, line 61, through column 

6, line 17; col. 12, lines 56-62; and FIG. 4 (reference numerals 440,455, and 475). 

Dependent claim 44 is being amended to recite "the second computation" instead of "a 

second computation" in conformance with independent claim 42 as amended. 

Independent claim 56 is being amended for clarity. As amended, claim 56 recites "a 

controller, operably coupled to the GPU and the memory, to control performance of the sequence 

of computations and data exchange by the GPU, to transfer at least a portion of the input data 

into the memory while the GPU performs the sequence of computations, and to transfer at least a 

portion of the output data from the memory while the GPU performs the sequence of 

computations, each computation in the sequence of computations representing a corresponding 

layer of neurons in an artificial neural network." 

Dependent claims 57, 59, and 60 are being amended to conform to independent claim 56 

as amended. 

Independent claim 62 is being amended for clarity. As amended, claim 62 recites 

"computations in the sequence of computations representing respective layers of neurons in an 

artificial neural network" and "controlling, by the controller, data exchange from the GPU to the 

CPU and from the CPU to the GPU upon initialization of the GPU programs." 

Claims 68-89 are being canceled solely to expedite prosecution and without prejudice or 

disclaimer. Applicant reserves the right to pursue the subject matter of these claims in a 

continuing application. 

Claim 95 is being amended to recite "a camera to generate input data in real time." 

Dependent claim 100 is being canceled. 

Claims 101-107 are being canceled solely to expedite prosecution and without prejudice 

or disclaimer. Applicant reserves the right to pursue the subject matter of these claims in a 

continuing application. 

Independent claim 112 is being amended to incorporate the subject matter of dependent 

claim 115. 

Dependent claim 115 is being canceled. 

Independent claim 117 is being amended in a fashion similar to independent claim 1. 
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Independent claim 128 and dependent claims 129-136 are being canceled solely to 

expedite prosecution and without prejudice or disclaimer. Applicant reserves the right to pursue 

the subject matter of these claims in a continuing application. 

Independent claim 137 is being amended to recite "a controller ... to store a second 

portion of the input data in the memory while the second processing unit generates the first 

output data, to transfer the first output data to the first processing unit before the second 

processing unit generates second output data representing an output of at least one neuron in a 

second layer of neurons in the artfficial neural network." Support for this amendment appears at 

least in column 12, lines 56-62, and FIG. 4 (reference numerals 440, 455, and 475) of the '828 

patent. 

Dependent claims 145, 146, and 148 are being canceled solely to expedite prosecution 

and without prejudice or disclaimer. Applicant reserves the right to pursue the subject matter of 

these claims in a continuing application. 

2. Prior and Concurrent Judicial Proceedings 

To Applicant's knowledge, there are no prior or concurrent judicial proceedings 

involving U.S. Patent No. 9,189,828. 

3. Rejections Under 35 U.S.C. § 112 

Claims 62-66 were rejected as indefinite because there is insufficient antecedent basis for 

the term "the textures and shaders" in independent claim 62. As indicated above, claim 62 is 

being amended to recite "textures and shaders," overcoming this rejection. 

4. Interview Summary 

Applicant thanks Examiner Wood for granting and arranging a video interview on March 

4, 2020. During the interview, Applicant's representative Christopher Max Colice explained that 

when Buck's GPU executes a neural network, it doesn't transfer outputs from neurons in the 

layers in the neural network to the CPU. Instead, during training, Buck's GPU may transfer 

trained parameters, which are settings that are adjusted to improve the neural network's 

performance, to the CPU. And during testing and in interactive applications, Buck's GPU 

doesn't transfer anything to the CPU while it is executing the layers of the neural network. 

Applicant's representative also pointed out that Buck teaches extensively that transferring 

data between the GPU and CPU is "expensive" and should be avoided: 
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• "Data transfer from the CPU to the GPU is relatively expensive, so the CPU pre-loads as 

much as possible onto the GPU before entering a training loop." 

• "Again, transfer from the GPU to CPU is quite expensive, so there is an advantage to 

grouping and keeping the size of Y to a minimum."2 

• "Currently, dataflow from the GPU to the CPU is not optimized since graphic cards are 

typically designed to send data to the screen but not back to the CPU. As a result, with 

current architectures, it is preferable to keep all the trainable parameters on the GPU. 

Preferably, all other data is kept on the CPU and the processing is performed on the 

GPU."3 

Buck also teaches that minimizing data transfer between the GPU and CPU is especially 

important for interactive applications, like speech recognition, which "sometimes require[s] very 

fast response time,"4 because too much data transfer can slow down the GPU. Buck explains: 

If data transfer to the GPU takes too much time, the benefit of doing computation 
on the GPU is decreased. In other words, if as much data is transferred to the 
GPU as is needed for the computation, the bottleneck becomes the transfer of 
data and any net improvement will be nullified.' 

In addition, Applicant's representative pointed out neither Johnson nor Diard says 

anything about transferring output datafrom a GPU to a CPU, possibly because the GPUs in 

Johnson and Diard are used solely for generating graphics for displays. 

Examiner Wood reserved judgment on these arguments and recommended amending the 

claims to emphasize the distinctions between Applicant's work and Buck 

5. Rejections Under 35 U.S.C. § 103 Over Buck in View of Johnson and Diard 

Claims 1-11, 21-40, 42-54, 56-60, 62-66, 115, 117-127, 137, 138, 140-144, and 146 

(including independent claims 1, 21, 42, 56, 62, 117, and 137) were rejected as unpatentable over 

US 7,219,085 B2 to Buck in view of US 7,477,256 B1 to Johnson in further view of US 

7,525,547 B1 to Diard. (For brevity, Applicant is addressing only the rejections of the 

independent claims below.) In each of these rejections, the Office Action alleges that it would 

have been obvious to combine Buck's computer system with Johnson's controller, which 

1 Buck, 10:41-43 (emphasis added). 
2 Buck, 13:15-17 (emphasis added). 
3 Buck, 11:21-27. 
4 Buck, 8:66. 
5 Buck, 3:3-8 (emphasis added) 
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allegedly transfers input data into accelerator memory and output data from accelerator memory 

into main memory, and to make these transfers while executing computations with a GPU as 

allegedly taught by Diard. 

Applicant respectfully submits that these claims are patentable over Buck, Johnson, and 

Diard because they recite transferring input data from a CPU to a GPU, transferring output data 

from neurons in a neural network from the GPU to the CPU, or both while the GPU executes the 

layers of the neural network. As explained in greater detail below, Buck discloses transferring 

neural network output data from the GPU to the CPU but is silent on making those transfers 

while the GPU performs computations representing the layers of a neural network. Diard and 

Johnson are silent on transferring output data from the GPU to the CPU and on neural networks, 

possibly because their GPUs are used to generate and send graphics to a display, not perform 

neural network computations. Moreover, it would not have been obvious to modify Buck's 

computer system to make these data transfers, especially for interactive applications like speech 

recognition, because Buck says that the extra transfers would nullify the benefits of using a GPU 

to execute the neural network. 

Claim I 

Claim 1, which recites a CPU, main memory, GPU, accelerator memory, and controller, 

was rejected as unpatentable over Buck in view of Johnson and Diard, which both relate to using 

GPUs for graphics processing. According to pages 7-9 of the Office Action, it would have been 

obvious to combine Buck's computer system with Johnson's controller, which allegedly 

transfers input data into accelerator memory and output data from accelerator memory into main 

memory, and to make these transfers while executing computations with a GPU as allegedly 

taught by Diard. Applicant respectfully submits that this rejection should be withdrawn for at 

least four reasons. 

First, Johnson's controller does not transfer output data from accelerator memory into 

main memory as in claim 1. The Office Action cites FIG. 4A (elements 410 and 442) and col. 7, 

lines 33-55 of Johnson to support the proposition that Johnson discloses a controller that 

transfers output data from accelerator memory into main memory.6 These parts of Johnson relate 

to a graphics processor 400 with an interface controller 410 that is connected to a CPU via a 

primary connection 442 and a bridge. Johnson says that this interface controller 410 "outputs 

Office Action. page 8. 
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program instructions and data to graphics processing pipeline 420 for processing."7 The interface 

controller also "output[s] read and write requests to memory management unit 430 to access 

memory included in the graphics adapter, such as frame buffer memory."' However, this section 

of Johnson is silent on "transfer[ring] at least a portion of the output data [generated by the GPU] 

from the accelerator memory to the main memory" as in claim 1. 

The rest of Johnson is also silent on transferring output data generated by the GPU from 

the accelerator memory to the main memory. Instead, Johnson discloses transferring output data 

from the graphics processor 400 to either a display device or another graphics processor, 

depending on whether the graphics processor 400 is configured as a master graphics processor or 

a slave graphics processor.' In any event, the graphics processor 400 (and hence the interface 

controller 410) does not transfer output data to the main memory. This could be because 

"graphic cards are typically designed to send data to the screen but not back to the CPU." 1° 

Moreover, there's no reason for Johnson's graphics processor 400 to send output data from to 

main memory because the output data is just pixel data for showing on a display. 

Second, contrary to the assertion on page 9 of the Office Action, Diard does not 

demonstrate that is was known to transfer output datafrom accelerator memory to main memory 

during performance of the sequence of computations by a GPU as in claim 1. According to page 

9 of the Office Action, the following sections of Diard "demonstrate[] that it was known at the 

time of invention to transfer between an accelerator memory and the main memory while the 

GPU is performing other operations": Figure 1 (transfer arrows); column 5, lines 1-3; column 6, 

lines 10-26; and column 13, lines 4-25. Although these sections of Diard disclose data transfer 

from the CPU to the GPU, they don't disclose transferring output data from the GPU to the CPU. 

Instead, Diard discloses that the output data from the GPU goes to the display: "The graphics 

subsystem 130 periodically outputs pixel data for an image from display memory 218 and 

displayed on display device 150." Again, this could be because "graphic cards are typically 

designed to send data to the screen but not back to the CPU." 12 And again, there's no reason for 

Diard's GPU to send output data to the CPU because the output data is simply pixel data for 

showing on the display device 150. 

7 Johnson, 7: 44-45. 
8 Johnson, 7:48-51. 
9 See Johnson, 8:36-67. 
1° Buck, 11:22-23. 
11 Diard, 4:10 —12. 
' Buck, 11:22-23. 
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Third, none of the cited references disclose transferring input and output data between 

main memory and accelerator memory while a GPU performs intermediate computations 

representing layers of an artificial neural network as in amended claim 1. 

Diard and Johnson are both silent on neural networks, so they don't provide this element 

of amended claim 1. 

Buck discloses training and testing a neural network on a GPU but is silent on 

transferring data to the GPU while the GPU performs intermediate computations representing 

layers of the neural network. During training, Buck's CPU transfers a batch of pre-processed 

input data, called training data (X'), to the GPU before the GPU begins performing any 

computations.' The GPU then processes the training data by executing the neural network.' 

Once the GPU is done executing the neural network, the CPU may load new training data, and 

the GPU may execute the neural network again. 15 At no point, however, does the CPU load 

training data while the GPU executes the layers of the neural network. 

Similarly, Buck is silent on transferring input and output data while the GPU performs 

intermediate computations during testing or deployment. Buck states simply that the CPU loads, 

preprocesses, and sends input data to the GPU. 16 Once the preprocessed input data has been sent 

to the GPU, the GPU executes the neural network.' The GPU accumulates output data (results 

Y) and transfers them to the CPU in batches. 18 Buck is silent on whether this output data transfer 

occurs while the GPU is performing intermediate computations representing the layers of the 

neural network. Likewise, Buck is silent on transferring data from the CPU to the GPU while the 

GPU performs those intermediate computations. 

Fourth, it would not have been obvious to modify Buck's computer system to transfer 

input data to the GPU during training or testing. Buck states repeatedly and explicitly that 

transferring data between the CPU and GPU is "expensive."' Buck states that this is a drawback 

13 Buck, 11:29-31 ("Once the training data (X') has been loaded on the GPU, the CPU instructs the GPU to run the 
various shaders need to process the machine learning technique (box 540 [in FIG. 5 of Buck]).")(emphasis added). 
14 See Buck, 11:29-58. 
15 See Buck, 12:20-25. 
16 Buck, 12:60-62 ("The patterns X then are preprocessed to X' before sending them from the CPU to the GPU (box 
620). The X' then is sent to the GPU (arrow 625)."). 
17 See Buck, 13:4-22. 
18 See Buck, 13:10-17. 
19 Buck, 10:41-43 ("Data transfer from the CPU to the GPU is relatively expensive, so the CPU pre-loads as much 
as possible onto the GPU before entering a training loop."); see also id., 11:21-27 ("Currently, dataflow from the 
GPU to the CPU is not optimized since graphic cards are typically designed to send data to the screen but not back 
to the CPU. As a result, with current architectures, it is preferable to keep all the trainable parameters on the GPU. 
Preferably, all other data is kept on the CPU and the processing is performed on the GPU."), and 13:15-17 ("Again, 
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for interactive applications like speech or character recognition, 2° which "sometimes require very 

fast response time."' In fact, to avoid these expensive data transfers, Buck teaches minimizing 

data transfers between the CPU and GPU. Buck explains: 

If data transfer to the GPU takes too much time, the benefit of doing computation 
on the GPU is decreased. In other words, if as much data is transferred to the 
GPU as is needed for the computation, the bottleneck becomes the transfer of data 
and any net improvement will be nullified. 22 

In light of Buck's teachings that data transfers are expensive and time consuming, a person of 

ordinary skill in the art would have understood that modifying Buck's computer system to 

transfer data while the GPU performs intermediate computations would slow the system, 

eliminating the advantages of using a GPU. Thus, a person of ordinary skill in the art would not 

have been motivated to modify Buck's computer system to transfer data while the GPU performs 

intermediate computations representing layers of a neural network. 

Thus, the proposed combination of Buck, Johnson, and Diard does not teach or suggest a 

controller that transfers both input data from a CPU to a GPU and output data from the GPU to 

the CPU while the GPU performs calculations representing intermediate layers of an artificial 

network as in amended claim 1. If anything, Buck teaches that such a controller would not have 

been obvious because the data transfers would nullify the advantages of using a GPU with a 

CPU. 

Claim 21 

Like claim 1, claim 21 recites that "computations in the sequence of computations 

represent[] respective layers of neurons in an artificial neural network" and that the controller 

"transfer[s] the input data into the memory and to transfer at least a portion of the output data 

from the memory during performance of the sequence of computations by the GPU." Thus, 

claim 21 is patentably distinct from Buck, Diard, and Johnson for at least the same reasons as 

claim 1. 

transfer from the GPU to CPU is quite expensive, so there is an advantage to grouping and keeping the size of Y to a 
minimum."). 
20 Buck, 3:3-8. 
21 Buck, 8:66. 
22 Buck, 3:3-8. 
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Claim 42 

Claim 42 was rejected as obvious over Buck in view of Diard and Johnson. As indicated 

above, claim 42 is being amended to recite that the "first input data [is] acquired from an 

external system in real time" and that "an output of the first computation in the sequence of 

computations represent[s] an output of a first neuron in a first layer in the artificial neural 

network." Claim 42 is also being amended to recite "transferring second input data acquired 

from the external system in real time into the memory ... after the GPU starts the first 

computation and before the GPU starts a second computation of the sequence of computations, 

an output of the second computation in the sequence of computations representing an output of a 

second neuron in a second layer in the artificial neural network." 

As explained above, the proposed combination of Buck, Diard, and Johnson does not 

disclose transferring input data to GPU memory while the GPU executes computations 

representing individual layers of a neural network. Moreover, it would not have been obvious to 

modify Buck's computer system to transfer input data to GPU memory as in amended claim 42 

because Buck teaches that data transfers this frequent would negate the benefits of using the 

Gpu.23 

Claim 56 

Claim 56 was rejected as obvious over Buck in view of Diard and Johnson. As indicated 

above, claim 56 is being amended for clarity and now recites "a controller, operably coupled to 

the GPU and the memory, to control performance of the sequence of computations and data 

exchange by the GPU, to transfer at least a portion of the input data into the memory while the 

GPU performs the sequence of computations, and to transfer at least a portion of the output data 

from the memory while the GPU performs the sequence of computations, each computation in 

the sequence of computations occurring during a corresponding time step and representing a 

corresponding layer of neurons in an artificial neural network." 

As explained above, the proposed combination of Buck, Diard, and Johnson does not 

disclose transferring input data to and output data from GPU memory while the GPU executes 

computations representing individual layers of a neural network. Moreover, it would not have 

been obvious to modify Buck's computer system to transfer input data to GPU memory as in 

23 Buck, 3:3-8. 
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claim 56 because Buck teaches that these more frequent data transfers would negate the benefits 

of using the GPU.' 

Claim 62 

Claim 62 was rejected as obvious over Buck in view of Diard and Johnson. As indicated 

above, claim 62 is being amended for clarity and now recites "controlling, by [a] controller, data 

exchange from the GPU to the CPU and from the CPU to the GPU upon initialization of the 

GPU programs" and "transferring at least a portion of the input data into the memory and at least 

a portion of the output data from the memory" while the GPU performs a sequence of 

computations, with "computations in the sequence of computations representing respective 

layers of neurons in an artificial neural network." 

As explained above, the proposed combination of Buck, Diard, and Johnson does not 

disclose transferring input data to and output data from GPU memory while the GPU executes 

computations representing layers of a neural network. The proposed combination of Buck, Diard, 

and Johnson also fail to disclose "controlling, by [a] controller, data exchange from the GPU to 

the CPU and from the CPU to the GPU upon initialization of the GPU programs," in part 

because Diard and Johnson are silent on transferring datafrom the GPU to the CPU as explained 

above with respect to claim 1. 

Claim 117 

Like claim 1, claim 117 is being amended to recite that -the sequence of computations 

represent[s] an artificial neural network," that "intermediate computations in the sequence of 

computations represent[] respective layers of the artificial neural network," and that the 

controller is configured "to transfer ... input data into the accelerator memory during 

performance of the intermediate computations ... by the at least one graphics processing unit, 

and to transfer ... output data from the accelerator memory to the main memory during 

performance of the intermediate computations ... by the at least one graphics processing unit." 

Thus, amended claim 117 is patentable over Buck in view of Diard and Johnson for at least the 

reasons as amended claim 1. 

'Buck, 3:3-8. 
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Claim 137 

Claim 137 was rejected as obvious over Buck in view of Diard and Johnson. Among 

other things, page 5 of the Office Action equates Buck's disclosure of speech recognition with a 

trained neural network as providing "a controller ... to allow a user to change the input data on 

the fly during the execution of [an] artificial neural network." 

Claim 137 is being amended to specify that the controller "transfer[s] the first output data 

[representing an output of at least one neuron in a first layer of neurons in the artificial neural 

network] to the first processing unit before the second processing unit generates second output 

data representing an output of at least one neuron in a second layer of neurons in the artificial 

neural network." As explained above, the proposed combination of Buck, Diard, and Johnson 

doesn't yield a computer system with controller that transfers output data from the GPU to the 

CPU while computing neural network layers. Buck discloses transferring neural network output 

data from the GPU to the CPU but is silent on making those transfers after the GPU computes a 

first layer and before the GPU computes a second layer in the neural network. Diard and Johnson 

are silent on transferring output data from the GPU to the CPU and on neural networks. This 

makes claim 137 patentable over the proposed combination of Buck, Diard, and Johnson. 

6. Rejections Under 35 U.S.C. § 103(a) Over Buck in view of Diard 

Claims 12-20, 90, 92-100, and 108-111 (including independent claims 12, 90, 95, 108, 

and 112) were rejected as unpatentable over Buck in view of Diard. In each rejection, the Office 

Action acknowledges that Buck does not explicitly disclose" (C) in parallel with performing the 

sequence of computations by the GPU in (A), transferring a second portion of the output data 

from the accelerator memory to the main memory via the bus." To fill this gap, the Office Action 

cites Diard as allegedly "demonstrate[ing] that it was known at the time of invention to transfer 

data between an accelerator memory and the main memory while the GPU is performing other 

operations." 

Applicant respectfully traverses these rejections because neither Buck nor Diard discloses 

or suggests transferring output data from accelerator (GPU) memory to main memory while the 

GPU performs other computations. Per pages 40 and 41 of the Office Action, Buck does not 

explicitly disclose transferring output data from accelerator (GPU) memory to main memory 

while the GPU performs other computations. Diard is silent on transferring output data from the 

GPU to the CPU. Therefore, the proposed combination of Buck and Diard does not yield the 

claimed subject matter. What is more, it would not have been obvious to modify Buck's 
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computer system to transfer GPU output data to CPU memory while the GPU performs 

computations, especially for interactive applications like speech recognition, because Buck says 

that the extra transfers would nullify the benefits of using a GPU to execute the neural network. 

Claim 12 

As indicated above, claim 12 is being amended to recite, in relevant part, that "(C) in 

parallel with performing the sequence of computations by the GPU in (A), transferring a second 

portion of the output data from the accelerator memory to the main memory via the bus, the 

second portion of the output data representing an output of a neuron in a second layer in the 

artificial neural network." As explained above, Buck is silent on transferring the outputs of 

different neural network layers from accelerator memory to main memory. Diard is silent on 

transferring any GPU output from GPU memory to main memory and so fails to cure Buck's 

deficiency, meaning that the proposed combination of Buck and Diard fails to yield claim 12 as 

amended. 

In addition, Buck teaches that data transfers between the CPU and GPU should be 

avoided because they generally decrease the benefit of performing computations with the CPU.' 

Thus, Buck teaches explicitly that it would not have been obvious to perform additional data 

transfers to or from the GPU in Buck's computer system. 

Claim 90 

Page 41 of the Office Action says that "[t]he limitations of claims 90,92-94,95, and 97-

100 correspond to the limitations of claims 1-20 and as such are rejected in a corresponding 

manner." This is not the case. Claim 90, for example, recites at least two steps that don't appear 

in claims 1-20. These steps are: 

in parallel with performing the sequence of computations on the first portion of 
the input data by the processing unit, transferring a second portion of the output 
data from the second memory partition to the first memory partition; and 

performing, by the processing unit, the sequence of computations on the second 
portion of the input data so as to generate a third portion of output data, 

wherein performing the sequence of computations on the second portion of the 
input data comprises accumulating a second value for the output variable in the 

25 Buck, 3:3-8 (emphasis added). 
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first texture by the first computational element and accessing the first value of the 
output variable in the first texture by a second computational element. 

These limitations were added in Applicant's last response and have not been identified anywhere 

in the prior art. This failure makes the rejection of claim 90 improper. Accordingly, Applicant 

respectfully requests withdrawal of the rejection of claim 90 and all claims that depend on claim 

90, including claims 92-94. 

Claim 95 

Page 41 of the Office Action says that "[t]he limitations of claims 90,92-94,95, and 97-

100 correspond to the limitations of claims 1-20 and as such are rejected in a corresponding 

manner." Again, this is not the case. Independent claim 95 recites first and second memory 

partitions that don't appear in claims 1-20. 

In any event, Applicant is amending claim 95 to recite "a camera to generate input data in 

real time." The proposed combination of Buck and Diard lacks a camera that generates input 

data in real time. Therefore, amended claim 95 is patentable over the proposed combination of 

Buck and Diard. 

Claim 108 

Claim 108 recites "performing, with a processing unit, at least one computation during a 

first computational cycle ... representing a first layer of neurons in [an] artificial neural 

network." It also recites "while performing the at least one computation, acquiring input data 

with a central processing unit and operably coupled to a main memory; and controlling transfer 

of the input data to the [processing unit] memory from the main memory for use by the 

processing unit during a second computational cycle ... representing a second layer of neurons in 

the artificial neural network." 

As explained above, the proposed combination of Buck and Diard does not acquire input 

data while calculating a first layer of a neural network with a processing unit. The proposed 

combination of Buck and Diard also fails to transfer that input data from main memory to the 

processing unit memory for the processing unit to use when calculating a second layer of the 

neural network. Therefore, claim 108 is patentably distinct from the proposed combination of 

Buck and Diard. 
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Claim 112 

Claim 112 is being amended to recite that the controller is configured to "transfer the first 

output data [representing an output of at least one neuron in the first layer of neurons] to another 

memory during computation of the second layer of neurons." The proposed combination of Buck 

and Diard doesn't include a controller that transfers output data representing an output of one or 

more neurons in a first layer of neurons to another memory during computation of a second layer 

of neurons. Therefore, claim 112 is patentably distinct from the proposed combination of Buck 

and Diard. 

7. Other Rejections Under 35 U.S.C. § 103(a) 

Claims 41 and 55 were rejected as unpatentable over Buck in view of Johnson, Diard, 

and US 7,119,810 B2 to Sumanaweera. 

Claim 91 was rejected as unpatentable over Buck in view of Diard and Sumanaweera. 

Claims 73, 78, 84, 89, and 139 were rejected as unpatentable over Buck in view of 

Johnson, Diard, and US 2006/0129506 Al to Edelman. 

Claims 112-114 and 116 were rejected as unpatentable over Buck in view of Johnson. 

Claim 147 was rejected as unpatentable over Buck in view of Diard and Edelman. 

Applicant respectfully traverses these rejections. In any event, as each of the above-

identified claims depend from independent claims which are in patentable condition, these 

rejections are moot. 

8. General Comments on Dependent Claims 

Since each of the dependent claims depends from a base claim that is believed to be in 

condition for allowance, Applicant believes that it is unnecessary at this time to argue the 

allowability of each of the dependent claims individually. However, Applicant does not 

necessarily concur with the interpretation of the dependent claims as set forth in the Office 

Action, nor does Applicant concur that the basis for the rejection of any of the dependent claims 

is proper. Therefore, Applicant reserves the right to specifically address the patentability of the 

dependent claims in the future. 

CONCLUSION 

It is respectfully believed that all of the rejections set forth in the Office Action have been 

addressed. However, the absence of a reply to a specific rejection, objection, or comment set 
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forth in the Office Action does not signify agreement with or concession of that rejection, 

objection, or comment. In addition, there may be reasons for patentability of any or all pending 

claims (or other claims) that have not been expressed. Furthermore, nothing in this paper should 

be construed as an intent to concede any issue with regard to any claim. 

Applicant believes that the present application is now in condition for allowance. 

Favorable reconsideration of the application as amended is respectfully requested. 

The Examiner is invited to contact the undersigned by telephone if it is felt that a 

telephone interview would advance the prosecution of the present application. 

The Director is hereby authorized to charge any appropriate fees under 37 C.F.R. §§ 1.16, 

1.17, and 1.21 that may be required by this paper and to credit any overpayment, to Deposit 

Account No. 60-1876. If an extension of time is required to make this reply timely, please charge 

the appropriate extension of time fee under 37 C.F.R. § 1.17 to Deposit Account No. 60-1876 if 

not already paid via EFS. 

Dated: April 16, 2020 Respectfully submitted, 

Smith Baluch LLP 
376 Boylston St, Suite 401 
Boston MA 02116 

Phone: (617) 947-7280 

By /Christopher Max Colice/ 
Christopher Max Colice 
Registration No. 65,634 
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Disposition of Claims* 

5) 0 Claim(s) 1-14,16-60,62-66,90-99,108-114,116-127,137-144 and 147 is/are pending in the application. 
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12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)0 All b)0 Some** c)0 None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. 
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The present application is being examined under the pre-AIA first to invent provisions. 

DETAILED ACTION 

For reissue applications filed before September 16, 2012, all references to 35 U.S.C. 251 and 37 

CFR 1.172, 1.175, and 3.73 are to the law and rules in effect on September 15, 2012. Where specifically 

designated, these are "pre-AIA" provisions. 

For reissue applications filed on or after September 16, 2012, all references to 35 U.S.C. 251 and 

37 CFR 1.172, 1.175, and 3.73 are to the current provisions. 

Claims 1-14, 16-60, 62-66, 90-99, 108-114, 116-127, 137-144, and 147 are currently pending in 

the application. Claims 1-14 and 16-20 are original claims to patent US 9,189,828 B2 and claims 21-60, 

62-66, 90-99, 108-114, 116-127, 137-144, and 147 are newly added claims. 

Reissue 

Applicant is reminded of the continuing obligation under 37 CFR 1.178(b), to timely apprise the 

Office of any prior or concurrent proceeding in which Patent No. 9,189,828 is or was involved. These 

proceedings would include interferences, reissues, reexaminations, and litigation. 

Applicant is further reminded of the continuing obligation under 37 CFR 1.56, to timely apprise 

the Office of any information which is material to patentability of the claims under consideration in this 

reissue application. 

These obligations rest with each individual associated with the filing and prosecution of this 

application for reissue. See also MPEP §§ 1404, 1442.01 and 1442.04. 

Applicant is notified that any subsequent amendment to the specification and/or claims must 

comply with 37 CFR 1.173(b). 
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Claim Rejections - 35 USC § 112 

The following is a quotation of 35 U.S.C. 112(b): 

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing out 

and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 

invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 

claiming the subject matter which the applicant regards as his invention. 

Claims 117-127 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second 

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject matter 

which the inventor or a joint inventor, or for pre-AIA the applicant regards as the invention. 

Claim 117 recites the limitation "the GPU" in the last line. There is insufficient antecedent basis 

for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

In the event the determination of the status of the application as subject to AIA 35 U.S.C. 102 

and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and 

the rationale supporting the rejection, would be the same under either status. 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 102, if the differences between the subject matter sought to be patented and the 

prior art are such that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 21-40, 56-60, 62-66, 137-138, and 140-141 is/are rejected under pre-AIA 35 U.S.C. 103(a) 

as being unpatentable over US 7,219,085 B2 (herein Buck) in view of US 7,477,256 B1 (herein Johnson) 

in further view of US 7,525,547 B1 (herein Diard). 

Claim 21  

Buck discloses an accelerator system (Buck: figure 2, element 190) comprising: 

a graphics processing unit (GPU) to perform a sequence of computations on input data so as to 

generate output data (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 16-26), the 

sequence of computations representing an artificial neural network, computations in the sequence of 

computations representing layers of neurons in an artificial neural network (Buck: figure 7; column 21, 

lines 61-64; column 22, lines 26-27); 

a memory, operably coupled to the GPU, to store the input data and the output data (Buck: 

figure 5, element 230); and 

wherein each neuron in the artificial neural network has an output variable assigned to a first 

texture and a second texture in the memory (Buck: column 15, lines 46-62), the first texture holding a 

first value computed by the neuron during a previous time step of the sequence of computations and 

accessible to other neurons in the neural network during a current time step of the sequence of 

computations and the second texture holding a second value computed by the neuron during the 

current time step of the sequence of computations (Buck: column 16, lines 3-59) (Buck: generally column 

13, line 23 to column 21, line 34). 

Johnson demonstrates, to the extent Buck may not explicitly state, that it was known at the time of 

invention to provide a controller, "operably coupled to the GPU and the memory, to transfer the input 

data into the memory and to transfer at least a portion of the output data from the memory" (Johnson: 
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figure 4A, elements 410 and 442; and column 7, lines 33-55). It would have been obvious to one of 

ordinary skill in the art at the time of invention to implement accelerator and GPU of Buck with a 

controller for transferring data as suggested by Johnson's teachings. This implementation would have 

been obvious because one of ordinary skill in the art would have found: the implementation of is a 

substitution and application of one known element and technique for another yielding a predictable 

result using an acceptable piece of prior art; and both are directed to graphics processing systems. 

To the extent Buck may not explicitly state "to transfer at least a portion of the output data from the 

accelerator memory to the main memory during performance of the sequence of computations by the 

GPU", Diard demonstrates that it was known at the time of invention to transfer output from an 

accelerator memory to the main memory while the GPU is performing other operations (Dior& figure 1, 

transfer arrows; column 5, lines 1-3; column 6, lines 10-26; column 13, lines 4-25). The claim language 

defines "sequence of computations" as the whole sequence of artificial neural network computations 

and individual "computations" as respective layers of the neural network. Further, Buck demonstrates 

repeatedly performing the sequence of computations (of the whole artificial neural network) and 

periodically transferring input and output during those sequences of computations as a whole (Buck: 

column 11, line 12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the same 

time; see also figure 5, learning module 545 training loop, and see "W" and "L" transferring in and out 

during the loop). It would have been obvious to one of ordinary skill in the art at the time of invention to 

implement the CPU and GPU system of Buck and the controller of Johnson with output data transferred 

from the accelerator memory to the main memory during performance of the sequence of 

computations as suggested by Diard's teachings. This implementation would have been obvious because 

one of ordinary skill in the art would have found: the implementation of is a substitution and application 
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of one known element and technique for another yielding a predictable result using an acceptable piece 

of prior art; and both Buck and Diard are directed to CPU and GPU processing. 

Claim 22  

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the GPU is operably 

coupled to a central processing unit (CPU) of a computer system (Buck: figure 2). 

Claim 23  

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the GPU is mounted 

on an expansion card operably coupled to a motherboard of a computer system (Buck: figure 2, element 

210; column 9, lines 15-22, AGP and PCI Express busses are for expansion cards coupled to a 

motherboard; Johnson: figure 38). 

Claim 24  

Buck, Johnson and Diard disclose the accelerator system of claim 21, further comprising: a central 

processing unit (CPU) (Buck: figure 1, element 120), a system memory (Buck: figure 1, element 130), and 

a non-volatile memory installed on a motherboard (Buck: figure 1, element 133; column 6, lines 27-40, at 

least ISA bus indicates motherboard; Johnson: figure 38). 

Claim 25  

Buck, Johnson and Diard disclose the accelerator system of claim 24, wherein the GPU is operably 

coupled to the CPU via a system bus on the motherboard (Buck: figure 1, element 190 containing the 

GPU; figure 2, elements 190 and 210; column 9, lines 15-22, AGP and PCI Express busses are for 

expansion cards coupled to a motherboard; Johnson: figure 38). 
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Claim 26 

Buck, Johnson and Diard disclose the accelerator system of claim 25, wherein the system bus has a 

bandwidth of 3.2 GB/s to 15 GB/s (Buck: column 9, lines 15-22, PCI Express bus has a bandwidth higher 

than 3.2GB/s; Johnson: column 3, lines 51-65). 

Claim 27 

Buck, Johnson and Diard disclose the accelerator system of claim 25, wherein the controller is 

configured to transfer the input data and the at least a portion of the output data via the system bus 

(Buck: figure 2, element 210). 

Claim 28 

Buck, Johnson and Diard disclose the accelerator system of claim 25, further comprising: a video 

card, operably coupled to the motherboard via a local bus, to transfer graphical information to a display 

(Buck: figure 1, elements 190, 121, and 191; claim language "local bus" is reference language "system 

bus"). 

Claim 29 

Buck, Johnson and Diard disclose the accelerator system of claim 28, wherein the local bus has a 

lower bandwidth than the system bus (Buck: figure 1, element 121; column 6, lines 27-40, at least ISA 

bus; claim language "local bus" is reference language "system bus"; figure 2, element 210; column 9, 

lines 15-22; ISA bus has a lower bandwidth than a PCI Express bus). 

Claim 30 
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Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the memory 

comprises: a first memory partition to store parameters common to every computation in the sequence 

of computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see 

also column 20, lines 1-4; see also figure 9 and column 15, line 46 to column 16, line 59). 

Claim 31  

Buck, Johnson and Diard disclose the accelerator system of claim 30, wherein the memory further 

comprises: a second memory partition to store data specific to the computation in the sequence of 

computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see 

also column 20, lines 1-4; see also figure 9 and column 15, line 46 to column 16, line 59). 

Claim 32  

Buck, Johnson and Diard disclose the accelerator system of claim 31, wherein the second memory 

partition comprises: a first partition to hold external input data patterns (Buck: figure 5, element 530; 

column 10, lines 61-62); a second partition to hold representations of internal variables (Buck: column 

15, lines 49-60); a third partition to hold an input of the computation in the sequence of computations 

(Buck: column 10, lines 43-44); and a fourth partition to hold the output of the computation in the 

sequence of computations (Buck: figure 5, element 510). 

Claim 33  

Buck, Johnson and Diard disclose the accelerator system of claim 31, wherein the second memory 

partition is configured to accumulate the output of the computation in the sequence of computations 
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during execution, by the GPU, of computational elements of the computation in the sequence of 

computations (Buck: column 11, lines 50-52). 

Claim 34  

Buck, Johnson and Diard disclose the accelerator system of claim 31, wherein the second memory 

partition is configured to store an output of a previous computation in the sequence of computations, 

the output of the previous computation being accessible to computational elements executed by the 

GPU during the computation in the sequence of computations (Buck: figure 5, at least element 510; 

column 11, line 12 to column 12, line 15). 

Claim 35  

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the computation in the 

sequence of computations performed by the GPU comprises a plurality of computational elements 

(Buck: column 21, lines 61-64). 

Claim 36 

Buck, Johnson and Diard disclose the accelerator system of claim 35, wherein the plurality of 

computational elements represents a layer of neurons in an artificial neural network (Buck: figure 7; 

column 21, lines 61-64; column 22, lines 26-27; output of a neural network is an output layer of 

neurons). 

Claim 37 
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Buck, Johnson and Diard disclose the accelerator system of claim 36, wherein all neurons in the layer 

of neurons are described by the same equation (Buck: figure 7, same neuron type divided by layer; 

column 13, lines 33-55; and column 11, lines 33-36). 

Claim 38 

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the memory is 

configured to store intermediate results of the sequence of computations (Buck: figure 5, elements 595, 

temporary data, or 565, intermediate versions of W) and the controller is configured to transfer the 

output data from the memory to a main memory without transferring the intermediate results (Buck: 

figure 5, temporary data is never sent back; and column 11, lines 12-41, some embodiments do not sent 

back the intermediate versions of W). 

Claim 39 

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the controller is 

configured to initiate transfer of at least a portion of the input data (Buck: column 10, lines 36-43) and to 

transfer the at least a portion of the output data in parallel (figure 5, element 585; and column 6, lines 

35-40, at least ISA bus is 8-bit wide indicating at least a portion of data is in parallel). 

Claim 40 

Buck, Johnson and Diard disclose the accelerator system of claim 21, wherein the input data is 

acquired by at least one of a video camera, a microphone, or a cell recording electrode (Buck: column 7, 

line 51 to column 8, line 2; column 9, lines 33-36; column 21, lines 54-64). 

Claim 56 

NVIDIA Ex1002 Page 966 of 1081 



Application/Control Number: 15/808,201 Page 11 

Art Unit: 3992 

Buck discloses an accelerator system (Buck: figure 2, element 190) comprising: 

a graphics processing unit (GPU) to perform a sequence of computations on input data so as to 

generate output data (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 16-26), 

a memory, operably coupled to the GPU, to store parameters common to all of the 

computations in the sequence of computations and data specific to the computation in the sequence of 

computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also 

column 20, lines 1-4; see also figure 9 and column 15, line 46 to column 16, line 59) 

each computation in the sequence of computations representing a corresponding layer of  

neurons in an artificial neural network (Buck: column 21, lines 61-64; Buck: figure 7; column 22, lines 26-

27; output of a neural network is an output layer of neurons) 

Johnson demonstrates, to the extent Buck may not explicitly state, that it was known at the time of 

invention to provide a controller, "operably coupled to the GPU and the memory, to control 

performance of the sequence of computations and data exchange by the GPU, to transfer at least a 

portion of the input data into the memory" and "to transfer at least a portion of the output data from 

the memory" (Johnson: figure 4A, elements 410 and 442; and column 7, lines 33-55). It would have been 

obvious to one of ordinary skill in the art at the time of invention to implement accelerator and GPU of 

Buck with a controller for transferring data as suggested by Johnson's teachings. This implementation 

would have been obvious because one of ordinary skill in the art would have found: the implementation 

of is a substitution and application of one known element and technique for another yielding a 

predictable result using an acceptable piece of prior art; and both are directed to graphics processing 

systems. 
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To the extent Buck may not explicitly state to transfer at least a portion of the data between memory 

"while the GPU performs the sequence of computations", Diard demonstrates that it was known at the 

time of invention to transfer output from an accelerator memory to the main memory while the GPU is 

performing other operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; column 6, lines 10-26; 

column 13, lines 4-25). The claim language defines individual "computations" in a "sequence of 

computations" as respective layers of the neural network. Further, Buck demonstrates repeatedly 

performing the sequence of computations (of the whole artificial neural network) and periodically 

transferring input and output during those sequences of computations as a whole (Buck: column 11, line 

12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the same time; see also 

figure 5, learning module 545 training loop, and see "W" and "L" transferring in and out during the loop). 

It would have been obvious to one of ordinary skill in the art at the time of invention to implement the 

CPU and GPU system of Buck and the controller of Johnson with data transferred between the 

accelerator memory and the main memory during performance of the sequence of computations as 

suggested by Diard's teachings. This implementation would have been obvious because one of ordinary 

skill in the art would have found: the implementation of is a substitution and application of one known 

element and technique for another yielding a predictable result using an acceptable piece of prior art; 

and both Buck and Diard are directed to CPU and GPU processing. 

Claim 57 

Buck, Johnson and Diard disclose the accelerator system of claim 56, wherein all neurons in the layer 

of neurons are described by the same equation (Buck: figure 7, same neuron type divided by layer; 

column 13, lines 33-55; and column 11, lines 33-36). 

Claim 58 
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Buck, Johnson and Diard disclose the accelerator system of claim 56, wherein the memory is 

configured to hold: external input data patterns (Buck: figure 5, element 530; column 10, lines 61-

62); representations of internal variables (Buck: column 15, lines 49-60; see also figure 9 and column 15, 

line 46 to column 16, line 59); an input to the computation in the sequence of computations (Buck: 

column 10, lines 43-44); and the output of the computation in the sequence of computations (Buck: 

figure 5, element 510). 

Claim 59 

Buck, Johnson and Diard disclose the accelerator system of claim 56, wherein the memory is 

configured to accumulate the output of the computation in the sequence of computations during 

execution of a plurality of computational elements by the GPU (Buck: column 11, lines 50-52; see also 

figure 9 and column 15, line 46 to column 16, line 59). 

Claim 60 

Buck, Johnson and Diard disclose the accelerator system of claim 56, wherein the memory is 

configured to store an output of a previous computation in the sequence of computations, the output of 

the previous computation being accessible to a plurality of computational elements during the 

computation in the sequence of computations (Buck: figure 5, at least element 530; column 11, line 12 

to column 12, line 15). 

Claim 62 

Buck discloses a method comprising: 
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receiving, at a central processing unit (CPU), input data acquired from an external system (Buck: 

column 7, line 51 to column 8, line 2; column 9, lines 33-36; column 21, lines 54-64; and also column 11, 

line 12 to column 12, line 15; external systems ranging from input devices to the GPU); 

initializing graphics processing unit (GPU) programs for performing a sequence of computations 

on the input data received by the CPU (Buck: column 15, line column 14, line 17 to column 16, lines 60); 

performing, with the GPU, a sequence of computations on input data to generate output data 

based on textures and shaders (Buck: figure 2, element 220; figure 5; figure 7; column 12, lines 16-26), 

computations in the sequence of computations representing respective layers of neurons in an artificial 

neural network (Buck: column 21, lines 61-64; figure 7; column 22, lines 26-27), 

controlling data exchange from the GPU to the CPU and from the CPU to the GPU upon 

initialization of the GPU programs (Buck: column 10, line 18 to column 12, line 26); 

storing, in the memory operably coupled to the GPU, parameters common to all of the 

computations in the sequence of computations (Buck: figure 2, 230; figure 5, elements 530, 535, 595, 

510; column 10, lines 36-63; see also column 20, lines 1-4); 

storing, in the memory, data specific to the computation in the sequence of computations (Buck: 

figure 2, 230; figure 5, elements 530, 535, 595, 510; column 10, lines 36-63; see also column 20, lines 1-

4). 

Johnson demonstrates, to the extent Buck may not explicitly state, that it was known at the time of 

invention to provide a controller operably coupled to a GPU (Johnson: figure 4A, elements 410 and 442; 

and column 7, lines 33-55). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement accelerator and GPU of Buck with a controller for transferring data as suggested 

by Johnson's teachings. This implementation would have been obvious because one of ordinary skill in 

the art would have found: the implementation of is a substitution and application of one known element 
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and technique for another yielding a predictable result using an acceptable piece of prior art; and both 

are directed to graphics processing systems. 

To the extent Buck may not explicitly state transferring input and output data between memories during 

performance of the sequence of computations by the GPU, Diard demonstrates that it was known at the 

time of invention to transfer data between an accelerator memory and the main memory while the GPU 

is performing other operations (Dior& figure 1, transfer arrows; column 4, lines 5-9; column 5, lines 1-3; 

column 6, lines 10-26; column 13, lines 4-25). The claim language defines individual "computations" in a 

"sequence of computations" as respective layers of the neural network. Further, Buck demonstrates 

repeatedly performing the sequence of computations (of the whole artificial neural network) and 

periodically transferring input and output during those sequences of computations as a whole (Buck: 

column 11, line 12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the same 

time; see also figure 5, learning module 545 training loop, and see "W" and "L" transferring in and out 

during the loop). It would have been obvious to one of ordinary skill in the art at the time of invention to 

implement the CPU and GPU system of Buck and controller of Johnson with data transferred between 

accelerator memory and the main memory during performance of the sequence of computations as 

suggested by Diard's teachings. This implementation would have been obvious because one of ordinary 

skill in the art would have found: the implementation of is a substitution and application of one known 

element and technique for another yielding a predictable result using an acceptable piece of prior art; 

and both Buck and Diard are directed to CPU and GPU processing. 

Claim 63-66  

The limitations of claims 63-66 correspond to the limitations of claims 57-61 and as such are 

rejected in a corresponding manner. 
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Claim 137 

Buck discloses a system for executing an artificial neural network (Buck: figure 7; column 21, lines 61-64; 

column 22, lines 26-27), the system comprising: 

a first processing unit to receive input data in real time from a sensor (Buck: column 7, line 51 to 

column 8, line 2; column 9, lines 33-36; column 21, lines 54-64; and also column 11, line 12 to column 12, 

line 15); 

a memory, operably coupled to the first processing unit, to store a first portion of the input data 

(Buck: figure 5, element 230); 

a second processing unit, operably coupled to the memory, to generate first output data from 

the first portion of the input data, the first output data representing an output of at least one neuron in 

a first layer of neurons in the artificial neural network (Buck: figure 7; column 21, lines 61-64; column 22, 

lines 26-27) 

and allow a user to change the input data on the fly during the execution of the artificial neural 

network (Buck: column 9, lines 33-36, "interactive use applications, such as speech recognition"; 

considering Buck, through multiple cycles, routinely exchanges information with the neural network of 

the GPU, and speech is interactive, that is changing on the fly). 

Johnson demonstrates, to the extent Buck does not explicitly state, that it was known at the time of 

invention to provide a controller, "operably coupled to the second processing unit and the memory, to 

store a second portion of the input data in the memory" (Johnson: figure 4A, elements 410 and 442; and 

column 7, lines 33-55). It would have been obvious to one of ordinary skill in the art at the time of 

invention to implement accelerator and GPU of Buck with a controller for transferring data as suggested 

by Johnson's teachings. This implementation would have been obvious because one of ordinary skill in 
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the art would have found: the implementation of is a substitution and application of one known element 

and technique for another yielding a predictable result using an acceptable piece of prior art; and both 

are directed to graphics processing systems. 

To the extent Buck does not explicitly transferring data "while the second processing unit generates the 

first output data", Diard demonstrates that it was known at the time of invention to transfer data 

between an accelerator memory and the main memory while the GPU is performing other operations 

(Dior& figure 1, transfer arrows; column 5, lines 1-3; column 6, lines 10-26; column 13, lines 4-25). 

Further, Buck demonstrates repeatedly performing the sequence of computations and periodically 

transferring input and output during those sequences of computations (Buck: column 11, line 12 to 

column 12, line 26; figure 5, inputs and outputs; column 11, line 59 to column 12, line 6; column 23, lines 

7-9; and column 10, lines 33-35, GPU and CPU compute at the same time; see also figure 5, learning 

module 545 training loop, and see "W" and "L" transferring in and out during the loop). It would have 

been obvious to one of ordinary skill in the art at the time of invention to implement the CPU and GPU 

system of Buck and the controller of Johnson with data transferred between memories while generating 

data as suggested by Diard's teachings. This implementation would have been obvious because one of 

ordinary skill in the art would have found: the implementation of is a substitution and application of one 

known element and technique for another yielding a predictable result using an acceptable piece of 

prior art; and both Buck and Diard are directed to CPU and GPU processing. 

Claim 138  

Buck, Johnson and Diard disclose the system of claim 137, wherein the sensor is a microphone (Buck: 

column 7, lines 51-59). 
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Claim 140  

Buck, Johnson and Diard disclose the system of claim 137, wherein the second processing unit is 

further configured to generate second output data from the second portion of the input data, the 

second output data representing an output of at least one neuron in a second layer of neurons in the 

artificial neural network (Buck: figure 5, inputs and outputs; column 11, line 59 to column 12, line 6; 

figure 7; column 21, line 65 to column 22, line 27). 

Claim 141  

Buck, Johnson and Diard disclose the system of claim 140, further comprising: a random access 

memory, operably coupled to the first processing unit, to receive the first output data from the memory 

while the second processing unit generates the second output data (Buck: figure 1, element 132; column 

6, lines 53-59; column 7, lines 7-18; column 11, line 59 to column 12, line 6; and column 10, lines 33-35, 

GPU and CPU compute at the same time). 

Claims 90, 92-94, and 108-111 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being 

unpatentable over US 7,219,085 B2 (herein Buck) in view of US 7,525,547 B1 (herein Diard). 

Claim 90 

Buck discloses a method of performing a sequence of computations with a processing unit (Buck: figure 

1, elements 120 and 160; figure 2, element 120; column 9, lines 33-36; figure 1, elements 121, 130, 141, 

152, 156; figure 1, element 190; figure 2, elements 220 and 230), the method comprising: 

receiving input data (Buck: figure 1, elements 120 and 160; figure 2, element 120; column 9, lines 

33-36; figure 5; column 21, lines 54-64); 
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performing, by the processing unit, the sequence of computations on a first portion of the input 

data so as to generate a first portion of output data (Buck: figure 2, element 220; figure 5; figure 7; 

column 12, lines 16-26), intermediate computations in the sequence of computations yielding 

intermediate results (Buck: figure 5, elements 595, temporary data, or 565, intermediate versions of W), 

the first portion of the output data representing an output of an artificial neural network, wherein 

performing the sequence of computations on the first portion of the input data comprises accumulating 

a first value for an output variable in a first texture by a first computational element (Buck: figure 7, 

output elements; column 16, lines 3-34; column 13, line 25 to column 14, line 44); 

transferring a second portion of the input data from a first memory partition to a second 

memory partition (Buck: column 11, line 12 to column 12, line 26); 

transferring a second portion of the output data from the second memory partition to the first 

memory partition (Buck: column 11, line 12 to column 12, line 26); and 

performing, by the processing unit, the sequence of computations on the second portion of the 

input data so as to generate a third portion of output data (Buck: column 12, lines 16-26), wherein 

performing the sequence of computations on the second portion of the input data comprises 

accumulating a second value for the output variable in the first texture by the first computational 

element and accessing the first value of the output variable in the first texture by a second 

computational element (Buck: column 15, lines 57-60; column 16, lines 8-20; and column 16, lines 21-

34). 

To the extent Buck does not explicitly state "in parallel with performing the sequence of computations 

on the first portion of the input data by the processing unit, transferring a second portion of the input 

data from a first memory partition to a second memory partition" and "in parallel with performing the 

sequence of computations on the first portion of the input data by the processing unit, transferring a 
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second portion of the output data from the second memory partition to the first memory partition", 

Diard demonstrates that it was known at the time of invention to transfer data between an accelerator 

memory and the main memory while the GPU is performing other operations (Dior& figure 1, transfer 

arrows; column 5, lines 1-3; column 6, lines 10-26; column 13, lines 4-25). Further, Buck demonstrates 

repeatedly performing the sequence of computations (of the whole artificial neural network) and 

periodically transferring input and output during those sequences of computations as a whole (Buck: 

column 11, line 12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the same 

time; see also figure 5, learning module 545 training loop, and see "W" and "L" transferring in and out 

during the loop). It would have been obvious to one of ordinary skill in the art at the time of invention to 

implement the CPU and GPU system of Buck with data transferred between the accelerator memory and 

the main memory in parallel with performance of the sequence of computations as suggested by Diard's 

teachings. This implementation would have been obvious because one of ordinary skill in the art would 

have found: the implementation of is a substitution and application of one known element and 

technique for another yielding a predictable result using an acceptable piece of prior art; and both Buck 

and Diard are directed to CPU and GPU processing. 

Claim 92  

Buck and Diard disclose the method of claim 90, wherein receiving the input data comprises receiving 

the input data from at least one of a video camera, a microphone, or a cell recording electrode (Buck: 

column 7, line 51 to column 8, line 2; column 9, lines 33-36; column 23, lines 26-30). 

Claim 93  

Buck and Diard disclose the method of claim 90, wherein receiving the input data occurs at a first rate 

and performing the sequence of computations occurs at a second rate different than the first rate (Buck: 
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column 2, lines 55-67; column 9, lines 10-14; column 14, lines 40-44; CPU and GP(J function at different 

rates). 

Claim 94  

Buck and Diard disclose the method of claim 90, wherein transferring the second portion of the output 

data comprises transferring the second portion of the output data from the second memory partition to 

the first memory partition without transferring any of the intermediate results from the second memory 

partition to the first memory partition (Buck: figure 5, elements 595, temporary data, or 565, 

intermediate versions of W; figure 5, temporary data is never sent back; and column 11, lines 12-41, 

some embodiments do not sent back the intermediate versions of W). 

Claim 108  

Buck discloses a method of performing a numerical simulation representing an artificial neural network 

(Buck: column 3, lines 53-65; column 10, lines 43-53; column 11, lines 42-45; column 13, line 25 to 

column 14, line 15; column 21, lines 60-67; column 23, lines 10-14), the method comprising: 

performing, by a processing unit, at least one computation during a first computational cycle of 

the numerical simulation (Buck: column 11, lines 29-41; column 12, lines 16-26), the first computational 

cycle representing a first layer of neurons in the artificial neural network (Buck: figure 7; column 22, lines 

1-24); 

storing, by a memory operably coupled to the processing unit, data used to perform the at least 

one computation (Buck: figure 5, element 230); 

controlling performance of the at least one computation by the processing unit (Buck: figure 5, 

element 545); 
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controlling transfer of the output data from the processing unit to the memory during the first 

computational cycle (Buck: figure 5, element 220 joined to 230); 

the second computational cycle representing a second layer of neurons in the artificial neural 

network (Buck: figure 7; column 22, lines 1-24). 

Diard demonstrates, to the extent Buck does not explicitly state "while performing the at least one 

computation, acquiring input data with a central processing unit and operably coupled to a main 

memory" and "controlling transfer of input data to the memory from the main memory for use by the 

processing unit during a second computational cycle of the numerical simulation", that it was known at 

the time of invention to transfer data between an accelerator memory and the main memory while the 

GPU is performing other operations (Dior& figure 1, transfer arrows; column 5, lines 1-3; column 6, lines 

10-26; column 13, lines 4-25). Further, Buck demonstrates repeatedly performing cycles of computation 

and periodically transferring input and output during cycles (Buck: column 11, line 12 to column 12, line 

26; and column 10, lines 33-35, GPU and CPU compute at the same time; see also figure 5, learning 

module 545 training loop, and see "W" and "L" transferring in and out during the loop). It would have 

been obvious to one of ordinary skill in the art at the time of invention to implement the CPU and GPU 

system of Buck with data transferred between the accelerator memory and the main memory while the 

GPU performs computations, calculations, and computational cycles as suggested by Diard's teachings. 

This implementation would have been obvious because one of ordinary skill in the art would have 

found: the implementation of is a substitution and application of one known element and technique for 

another yielding a predictable result using an acceptable piece of prior art; and both Buck and Diard are 

directed to CPU and GPU processing. 

Claim 109 
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Buck discloses the method of claim 108, further comprising: dictating an order of execution of 

instructions to the processing unit (Buck: column 11, lines 42-58; column 14, lines 9-66). 

Claim 110  

Diard demonstrates, to the extent Buck does not explicitly state "transferring output data from the 

memory to the main memory while the processing unit performs the at least one computation", that it 

was known at the time of invention to transfer data between an accelerator memory and the main 

memory while the GPU is performing other operations (Dior& figure 1, transfer arrows; column 5, lines 

1-3; column 6, lines 10-26; column 13, lines 4-25). Further, Buck demonstrates repeatedly performing 

cycles of computation and periodically transferring input and output during cycles (Buck: column 11, line 

12 to column 12, line 26; and column 10, lines 33-35, GPU and CPU compute at the same time). It would 

have been obvious to one of ordinary skill in the art at the time of invention to implement the CPU and 

GPU system of Buck with data transferred between the accelerator memory and the main memory while 

the GPU performs at least one computation as suggested by Diard's teachings. This implementation 

would have been obvious because one of ordinary skill in the art would have found: the implementation 

of is a substitution and application of one known element and technique for another yielding a 

predictable result using an acceptable piece of prior art; and both Buck and Diard are directed to CPU 

and GPU processing. 

Claim 111  

Buck discloses the method of claim 108, further comprising: performing successive computational cycles 

of the numerical simulation by feeding output data generated by the processing unit from a previous 

computational cycle and input data for a next computational cycle into the processing unit (Buck: 

column 11, lines 29-41; column 12, lines 16-26). 
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Claims 41 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over US 

7,219,085 B2 (herein Buck) in view of US 7,477,256 B1 (herein Johnson) in view of US 7,525,547 B1 

(herein Diard) in further view of US 7,119,810 B2 (herein Sumanaweera). 

Claim 41  

To the extent Buck does not explicitly state the accelerator system of claim 21, wherein the input data is 

loaded from disk. Sumanaweera demonstrates that it was known at the time of invention to load GPUs 

from disk (Sumanaweera: column 1, lines 10-19). It would have been obvious to one of ordinary skill in 

the art at the time of invention to implement Buck with input data loaded from disk as suggested by 

Sumanaweera's teachings. This implementation would have been obvious because one of ordinary skill 

in the art would have found: the implementation of is a substitution and application of one known 

element and technique for another yielding a predictable result using an acceptable piece of prior art. 

Claim 91 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over US 7,219,085 

B2 (herein Buck) in view of US 7,525,547 B1 (herein Diard) in further view of US 7,119,810 B2 (herein 

Sumanaweera). 

Claim 9/  

The limitations of claim 91 correspond to the limitations of claim 41 and as such are rejected in a 

corresponding manner. 
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Claim 139 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over US 

7,219,085 B2 (herein Buck) in view of US 7,477,256 B1 (herein Johnson) in view of US 7,525,547 B1 

(herein Diard) in further view of US 2006/0129506 Al (herein Edelman). 

Claim 139  

Buck does not explicitly state wherein the sensor is a video camera. Edelman demonstrates that it was 

known at the time of invention to make use of video camera input sensors (Edelman: paragraph 0049) 

in an environment related to artificial neural networks (Edelman: paragraph 0006). It would have been 

obvious to one of ordinary skill in the art at the time of invention to implement an input sensor of Buck 

with or as a video camera as suggested by Edelman's teachings. This implementation would have been 

obvious because one of ordinary skill in the art would have found: the implementation of is a 

substitution and application of one known element and technique for another yielding a predictable 

result using an acceptable piece of prior art; and both references are directed to artificial neural 

networks. 

Claim 147 is/are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over US 

7,219,085 B2 (herein Buck) in view of (herein Diard) in further view of US 2006/0129506 Al (herein 

Edelman). 

Claim 147 

Buck and Diard disclose the method of claim 108, wherein acquiring the input data comprises 

acquiring the input data in real time (Buck: column 7, line 51 to column 8, line 2; column 9, lines 33-36; 

column 23, lines 26-30). 
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Buck does not explicitly state wherein the sensor is a video camera. Edelman demonstrates that it was 

known at the time of invention to make use of video camera input sensors (Edelman: paragraph 0049) 

in an environment related to artificial neural networks (Edelman: paragraph 0006). It would have been 

obvious to one of ordinary skill in the art at the time of invention to implement an input sensor of Buck 

with or as a video camera as suggested by Edelman's teachings. This implementation would have been 

obvious because one of ordinary skill in the art would have found: the implementation of is a 

substitution and application of one known element and technique for another yielding a predictable 

result using an acceptable piece of prior art; and both references are directed to artificial neural 

networks. 

Response to Arguments 

Patent Owner's arguments filed 04/16/2020 (herein Remarks) have been fully considered but 

they are not persuasive. Claims 1, 12, 42, 95, 112, and 117 are allowed as indicated below. The Remarks 

directed toward claims 21, 56, 62, 90, 108, and 137 are addressed as follows. 

With regard to claim 21, the cited prior art does disclose the limitations as presented. The 

Remarks indicate the cited prior art does not show transfers during performance of the sequence of 

computations. Unlike claim 1, the instant claim does not require a "to transfer ... during performance of 

the intermediate computations in the sequence of computations by the at least one graphics processing 

unit" limitation, where "intermediate computations" are defined as "representing respective layers of 

the artificial neural network and yielding intermediate results". Transfers in claim 21 are "during 

performance of the sequence of computations by the GPU" and the claim defines "sequence of 

computations" as the entire artificial network. Therefore, the transfers may happen at any time in the 

larger artificial network "sequence of computations" which is a broad enough term to include other 
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calculations or activities), and need not occur during the layer computations. This argument is not 

persuasive. 

With regard to claim 56, the cited prior art does disclose the limitations as presented for the 

same reasons as discussed for claim 21. Transfers in the instant claim may happen at any time in the 

larger artificial network "sequence of computations" (which is a broad enough term to include other 

calculations or activities not related to the layer computations), and need not occur during the layer 

computations. This argument is not persuasive. 

With regard to claim 62, the cited prior art does disclose the limitations as presented for the 

same reasons as discussed for claims 21 and 56. Additionally, the Remarks state "Buck, Diard, and 

Johnson also fail to disclose 'controlling, by [a] controller, data exchange from the GPU to the CPU and 

from the CPU to the GPU upon initialization of the GPU programs,' in part because Diard and Johnson 

are silent on transferring data from the GPU to the CPU". However, both Johnson and Diard teach 

transferring and sharing data from the GPU memory to with the system/CPU memory (Johnson: column 

7, lines 52-55; Diard: column 4, lines 5-9). This argument is not persuasive. 

With regard to claim 90, the Remarks indicate certain limitations are not addressed in the 

preceding rejections. However, these limitations are found and addressed in at least claim 12 and its 

rejection. Further, the rejection of claim 90 points the corresponding rejection of claim 12. This 

argument is not persuasive. 

With regard to claim 108, the Remarks indicate certain limitations are not addressed in the 

preceding rejections, including: "acquire input data while calculating a first layer of a neural network 

with a processing unit" and "to transfer that input data from main memory to the processing unit 

memory for the processing unit to use when calculating a second layer of the neural network". 

However, Buck in view of Diard does show these limitations. As described above, Buck transfers data 

between CPU and GPU memory repeatedly through many cycles (loop iterations) of an artificial neural 
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network. In Buck each cycle can represent both a first layer and a second layer of the neural network. As 

shown above, Diard can transfer data while the GPU is going something else. The particular language of 

this claim is broad with regard to "computational cycle" and who/what is "controlling". Also, the claim 

doesn't actually mention transferring data, but instead "storing" data, which is a broader term. 

Additionally, the claimed "input data" acquired is broad, and reads upon any data the CPU processes in 

parallel with the GPU computations and then sends to the GPU. This argument is not persuasive. 

With regard to claim 137, the cited prior art does disclose the limitations as presented for the 

same reasons as discussed for claims 21 and 56. The Response indicates the prior art "doesn't yield a 

computer system with controller that transfers output data from the GPU to the CPU while computing 

neural network layers" and "Buck discloses transferring neural network output data from the GPU to the 

CPU but is silent on making those transfers after the GPU computes a first layer and before the GPU 

computes a second layer in the neural network". However, these asserted limitations are not found in 

claim 137. The claim doesn't actually transfer anything. This argument is not persuasive. 

Allowable Subject Matter 

Claims 1-11, 12-14, 16-20, 42-55, 95-99, 112-114, 116, and 142-144 are allowed. 

The following is a statement of reasons for the indication of allowable subject matter: the cited 

prior art of record does not reasonably disclose or suggest the combined limitations of the independent 

claims 1, 12, 42, 95, and 112. With respect to independent claim 1, Buck in view of Johnson and Diard 

does not clearly show the following limitations as arranged in the claim: "at least one graphics 

processing unit to perform a sequence of computations on the at least a portion of the input data so as 

to generate output data, the sequence of computations representing an artificial neural network, 

intermediate computations in the sequence of computations representing respective layers of the 

artificial neural network and yielding intermediate results"; and "a controller ... to control performance 
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of the sequence of computations by the at least one graphics processing unit, to transfer the at least a 

portion of the input data into the accelerator memory during performance of the intermediate 

computations in the sequence of computations by the at least one graphics processing unit, and to 

transfer at least a portion of the output data from the accelerator memory to the main memory during 

performance of the intermediate computations in the sequence of computations by the at least one 

graphics processing unit". 

With respect to independent claim 12, the cited prior art does not clearly show the following 

limitations as arranged in the claim: "performing, by the GPU, the sequence of computations on a first 

portion of input data so as to generate a first portion of the output data, the first portion of the output 

data representing an output of a neuron in a first layer of the artificial neural network ..."; "in parallel 

with performing the sequence of computations by the GPU in (A), transferring a second portion of the 

input data from the main memory ..."; "in parallel with performing the sequence of computations by the 

GPU in (A), transferring a second portion of the output data from the accelerator memory ..., the second 

portion of the output data representing an output of a neuron in a second layer in the artificial neural 

network"; and "making the first value of the output variable in the first texture accessible to other 

computational elements in the plurality of computational elements during the second time step". 

With respect to independent claim 42, the cited prior art does not clearly show the following 

limitations as arranged in the claim: "performing, by the graphics processing unit (GPU), a first 

computation in the sequence of computations on the first input data ... to generate first output data, 

computations in the sequence of computations representing respective layers of neurons in the artificial 

neural network, an output of the first computation in the sequence of computations representing an 

output of a first neuron in a first layer in the artificial neural network"; and "transferring second input 

data acquired from the external system in real time into the memory operably coupled to the GPU after 

the GPU starts the first computation and before the GPU starts a second computation of the sequence 
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of computations, an output of the second computation in the sequence of computations representing 

an output of a second neuron in a second layer in the artificial neural network". 

With respect to independent claim 95, the cited prior art does not clearly show the following 

limitations as arranged in the claim: "a camera to generate input data in real time"; "a processing unit, 

operably coupled to the camera ... to perform the sequence of computations on a first portion of the 

input data so as to generate a first portion of output data, intermediate computations in the sequence 

of computations yielding intermediate results, the first portion of the output data representing an 

output of an artificial neural network"; "to transfer a second portion of the input data to the second 

memory partition in parallel with performance the sequence of computations by the processing unit"; 

and "to transfer a second portion of the output data to the first memory partition in parallel with 

performance the sequence of computations by the processing unit". In claim 95, the input data is more 

than just trainable parameters and therefore Buck figure 5 does not apply. 

With respect to independent claim 112, Buck in view of Johnson does not clearly show the 

following limitations as arranged in the claim: "a memory, operably coupled to the CPU, to store the first 

input data in a first partition, referenced by a first pointer, before computing a first layer of neurons of 

the artificial neural network"; "a processing unit ... to perform, during computation of the first layer of 

neurons, at least one calculation on the first input data so as to generate first output data, the first 

output data representing an output of at least one neuron in the first layer of neurons"; and "a 

controller ... to ... transfer the first output data to another memory during computation of the second 

layer of neurons". 

Additionally, claims 117-127 would be allowable if rewritten or amended to overcome the 

rejection(s) under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), 2nd paragraph, set forth in this Office 

action. 
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With respect to independent claim 117, the cited prior art does not clearly show the following 

limitations as arranged in the claim: "at least one processing unit to perform a sequence of 

computations representing an artificial neural network on the at least a portion of the input data so as 

to generate output data, intermediate computations in the sequence of computations representing 

layers of the neural network and yielding intermediate results"; and "a controller ... to control transfer 

of the at least a portion of the input data into the accelerator memory during performance of the 

intermediate computations in the sequence of computations by the at least one processing unit, to 

control transfer at least a portion of the output data from the accelerator memory to the main memory 

during performance of the intermediate computations in the sequence of computations by the at least 

one processing unit, and to control performance of the sequence of computations by the GPU". 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 

action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the 

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

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 

the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 

of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 

shortened statutory period, then the shortened statutory period will expire on the date the advisory 

action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 

date of the advisory action. In no event, however, will the statutory period for reply expire later than 

SIX MONTHS from the date of this final action. 
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Correspondence Information 

Any inquiry concerning this communication or earlier communications from the examiner should be 

directed to William H. Wood whose telephone number is (571)272-3736 and fax number is (571)273-3736. The 

examiner can normally be reached on Monday-Friday 7:30am-4pm. If attempts to reach the examiner by 

telephone are unsuccessful, the examiner's supervisor, Alexander Kosowski can be reached on (571)272-3744. The 

Central Reexamination Unit's (CRU) fax number is (571)273-9900. 

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

Information Retrieval (PAIR) system. Status information for published applications may be obtained from either 

Private PAIR or Public PAIR. Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR systems, see httbs://mair.usbto.goviebatenthoortal/home. For questions 

on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/William H. Wood/ 

Primary Examiner, CRU 3992 
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/RSD/ 

/ALEXANDER J KOSOWSKI/ 

Supervisory Patent Examiner, Art Unit 3992 
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neural or neuron) with 
(simultaneous$4 or 

concurrent$4)) 

US-PGPUB; USPAT; 
USOCR; FPRS; 
EPO; PO; 

DERWENT; 
IBM_T DB 

OR 

S185 175 (S181 or S182) and ((layer or 
neural or neuron) same (while or 
during or parallel)) 

US-PGPUB; USPAT; 
USOCR; FPRS; 
EPO; PO; 

DERWENT; 
IBM_T DB 

OR ON 

S186 169 S182 and ((input or output) near3 
(during or while or 
sim ulta neous$4 or concurrent$4 

or parallel)) 

iUS-PGPUB; USPAT; 
USOCR; FPRS; 
EPO; PO; 

DERWENT; 
•IBM_T DB 

EAST Search History (Interference) 

<This search history is empty> 

OR 

5/13/2020 1:19:55 PM 
C: \Users \ wwood \Documents \EAST\ Workspaces \15 808201.wsp 

ON 

2020/05/07 
13:57 

2020/05/07 
13:59 

2020/05/07 
14:01 
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Wood, William 

From: Max Colice <colice@smithbaluch.com> 

Sent: Monday, March 2, 2020 12:45 PM 

To: Wood, William 

Subject: US 15/808,201 - Attorney Docket No. NRLA-001US03 - Proposed Interview Agenda 

Examiner Wood, 

Thank you again for granting a WebEx interview in US 15/808,201 on Wednesday, March 4, at 10 am ET. During the 

interview, I would like to speak to you and your colleagues about three points: 

(1) Using a controller to control data transfer from a GPU to a CPU while the GPU executes the neural network. This 

data transfer may include transferring output data from one layer of neurons in the neural network from 

accelerator memory to main memory while the GPU is executing the neural network. Here are some of the ways 

we have tried to capture this transfer in the claims: 

Claim 1: "a controller ... to transfer at least a portion of the output data from the accelerator memory to the 

main memory during performance of the sequence of computations by the at least one graphics processing 

unit." (See also method claim 42.) 

Claim 56: "a controller ... to transfer at least a portion of the output data from the memory in parallel with 

performance of the sequence of computations by the GPU." (See also claims 62, 90, and 128.) 

Claim 108: "performing, by a processing unit, at least one computation during a first computational cycle of 

the numerical simulation, the first computational cycle representing a first layer of neurons in the artificial 

neural network; 

controlling transfer of the output data from the processing unit to the memory during the first 

computational cycle." (See also claim 117.) 

These claims have been rejected as obvious over Buck in view of (Johnson and) Diard, with Diard allegedly 

demonstrating that it was well known to transfer data between accelerator memory and main memory 

while the GPU was performing other operations. 

Buck is silent on transferring output data from one layer of neurons in the neural network from accelerator 

memory to main memory while the GPU is executing the neural network. In fact, Buck says that "data transfer 

from GPU to CPU is quite expensive" (13:15), which arguably teaches away from transferring data from the GPU 

memory to main memory while the GPU is performing calculations. 

Diard is also silent on transferring output data from accelerator memory to main memory while the GPU is 

executing calculations. In Diard, the GPU renders images from data provided by the CPU. The data transfer is all 

one way, from the CPU to the GPU, and never from the GPU to the CPU, at least not while the GPU is performing 

calculations. The GPU output is rendered on a display after the calculations are done. Diard's FIG. 1 shows that 

this display is coupled directly to the GPUs, so there's no reason for the GPU to transfer data back to the CPU. 

(2) Shifting control of data exchange, etc., between user interaction and computational streams while executing a 

neural network as in claims 68 and 79. These claims have been rejected as obvious over Buck in view of Johnson 

and Diard, with Diard again providing data transfer between accelerator and main memory. 

1 
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(3) Changing input data "on-the-fly" as in claim 137. According to the Office Action, Buck's brief mention of "speech 

recognition" qualifies as "changing input data on the fly during execution of the artificial neural network." 

Recognizing that Internet communications are not secure, I hereby authorize the USPTO to communicate with the 

undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this 

application by video conferencing, instant messaging, or electronic mail. I understand that a copy of these 

communications will be made of record in the application file. 

Max Colice 

Reg. No. 65,634 

2 
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Docket No. NRLA-001US03 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Gorchechnikov et al. 

Application No. 15/808,201 

Filed: 2017-11-09 

Confirmation No. 1077 

Art Unit: 3992 

Examiner: William H WOOD 

Title: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

AMENDMENT AFTER FINAL 

In response to the Final Office Action dated June 5, 2020, Applicant submits the 

following Amendments and Remarks, and respectfully requests reconsideration of the 

application in view thereof. 

Amendments to the Claims are reflected in the listing of the claims which begins on 

page 2 of this paper. 

Remarks begin on page 17 of this paper. 

NVIDIA Ex1002 Page 1003 of 1081 



Electronic Acknowledgement Receipt 

EFS ID: 40462363 

Application Number: 15808201 

International Application Number: 

Confirmation Number: 1077 

Title of Invention: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

First Named Inventor/Applicant Name: Anatoli Gorchetchnikov 

Customer Number: 149890 

Filer: Christopher M. Colice/Lindsey Lovato 

Filer Authorized By: Christopher M. Colice 

Attorney Docket Number: NRLA-001U503 

Receipt Date: 03-SEP-2020 

Filing Date: 09-NOV-2017 

Time Stamp: 13:46:49 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 

Number 
Document Description File Name 

File Size(Bytes)/ 

Message Digest 

Multi 

Part /.zip 

Pages 

(if appl.) 

1 
NRLA-001US03 Amendment A 

fter_Final_due_2020905.pdf 

305600 

yes 19 
50882thbeffna6d7b4231e69562c467387 

407c 

NVIDIA Ex1002 Page 1004 of 1081 



Multipart Description/PDF files in .zip description 

Document Description Start End 

Applicant Arguments/Remarks Made in an Amendment 17 19 

Claims 2 16 

Response After Final Action 1 1 

Warnings: 

Information: 

Total Files Size (in bytes): 305600 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO 

characterized by the applicant, and including page counts, where applicable. 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

of the indicated documents, 

It serves as evidence of receipt similar to a 

for a filing date (see 37 CFR 

and the date shown on this 

is compliant with the conditions of 35 

acceptance of the application as a 

Filing Receipt, in due course. 

includes the necessary components for 

of the International Application Number 

subject to prescriptions concerning 

the international filing date of 

If a new application is being filed and the application includes the necessary components 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application 

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating 

national stage submission under 35 U.S.C. 371 will be issued in addition to the 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application 

an international filing date (see PCT Article 11 and MPEP 1810), a Notification 

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, 

national security, and the date shown on this Acknowledgement Receipt will establish 

the application. 

NVIDIA Ex1002 Page 1005 of 1081 



U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

REMARKS 

In response to the Final Office Action dated June 5, 2020, in the above-identified 

application, Applicant respectfully requests reconsideration. All of the issues raised in the Office 

Action have been carefully considered and are addressed in this response. The application as 

now presented is believed to be in allowable condition. 

1. Status of the Claims and Summary of Amendments 

Upon entry of this response, claims 1-14, 15-20, 42-55, 95-99, 112-114, 116-127, and 

142-144 will be pending in this application, of which claims 1, 12, 42, 95, 112, and 117 are 

independent claims. 

Claim 117 is being amended to correct an antecedent basis error. 

Claims 21-41, 56-60, 62-66, 90-94, 108-111, 137-141, and 147 are being canceled 

solely to expedite allowance and without prejudice or disclaimer. Applicant reserves the right to 

pursue the subject matter of these claims in a continuing application. 

2. Prior and Concurrent Judicial Proceedings 

To Applicant's knowledge, there are no prior or concurrent judicial proceedings 

involving U.S. Patent No. 9,189,828. 

3. Rejections Under 35 U.S.C. § 112 

Claims 117-127 were rejected as indefinite because there is insufficient antecedent basis 

for the term "the GPU" in independent claim 117. As indicated above, claim 117 is being 

amended to recite "the at least one processing unit" instead of "the GPU," overcoming this 

rejection. 

4. Allowed Claims 

Applicant thanks Examiner Wood for indicating that claims 1-14,42-55,95-99,112-

114, 116, and 142-147 are allowed and that claims 117-127 would be allowed if amended to 

overcome the indefiniteness rejection. 

17 
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U.S. Application No. 15/808.201 Attorney Docket No. NRLA-001US03 

5. Rejections Under 35 U.S.C. § 103 

Claims 21-40, 56-60, 62-66, 137, 138, 140, and 141 have been rejected as obvious over 

US 7,219,085 B2 to Buck in view of US 7,477,256 B1 to Johnson and US 7,525,547 B1 to 

Diard. 

Claims 90,92-94, and 108-111 have been rejected as unpatentable over Buck in view of 

Diard. 

Claim 41 has been rejected as unpatentable over Buck in view of Johnson, Diard, and US 

7,119,810 to Sumanaweera. 

Claim 91 has been rejected as unpatentable over Buck in view of Diard and 

Sumanaweera. 

Claim 139 has been rejected as unpatentable over Buck in view of Johnson, Diard, and 

US 2006/0129506 Al to Edelman. 

Claim 147 has been rejected as unpatentable over Buck in view of Diard and Edelman. 

Applicant respectfully traverses these rejections for at least the reasons given in 

Applicant's last response. Nevertheless, solely to expedite allowance, Applicant is canceling 

these claims to obviate these rejections. 

CONCLUSION 

It is respectfully believed that all of the rejections set forth in the Office Action have been 

addressed. However, the absence of a reply to a specific rejection, objection, or comment set 

forth in the Office Action does not signify agreement with or concession of that rejection, 

objection, or comment. In addition, there may be reasons for patentability of any or all pending 

claims (or other claims) that have not been expressed. Furthermore, nothing in this paper should 

be construed as an intent to concede any issue with regard to any claim. 

Applicant believes that the present application is now in condition for allowance. 

Favorable reconsideration of the application as amended is respectfully requested. 

The Examiner is invited to contact the undersigned by telephone if it is felt that a 

telephone interview would advance the prosecution of the present application. 

The Director is hereby authorized to charge any appropriate fees under 37 C.F.R. §§ 1.16, 

1.17, and 1.21 that may be required by this paper and to credit any overpayment, to Deposit 

Account No. 60-1876. If an extension of time is required to make this reply timely, please charge 
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U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

the appropriate extension of time fee under 37 C.F.R. § 1.17 to Deposit Account No. 60-1876 if 

not already paid via EFS. 

Dated: September 3, 2020 Respectfully submitted, 

Smith Baluch LLP 
376 Boylston St, Suite 401 
Boston MA 02116 

Phone: (617) 947-7280 

By /Christopher Max Colice/ 
Christopher Max Colice 
Registration No. 65,634 
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U.S. Application No. 15/808,201 

IN THE CLAIMS: 

Attorney Docket No. NRLA-001US03 

Set forth below in ascending order, with status identifiers, is a complete listing of all claims 

currently under examination. Changes to any amended claims are indicated by [[double 

bracketsll, stFikethr-eftgig, and/or underlining. This listing also reflects any cancellation and/or 

addition of claims. 

1. (Four Times Amended) A computer system, comprising: 

a central processing unit to receive input data; 

main memory, operably coupled to the central processing unit via a bus, to store the input 

data received by the central processing unit; 

an accelerator, operably coupled to the central processing unit and the [first] main 

memory via the bus, to receive at least a portion of the input data from the main memory, the 

accelerator comprising: 

at least one graphics processing unit to perform a sequence of computations on 

the at least a portion of the input data so as to generate output data, the sequence of 

computations representing an artificial neural network, intermediate computations in the 

sequence of computations representing respective layers of the artificial neural network  

and yielding intermediate results; and 

accelerator memory, operably coupled to the [graphic] at least one graphics  

processing unit, to store the results of the [plurality of sequential] sequence of 

computations; and 

a controller, operably coupled to the at least one graphics processing unit and the 

accelerator memory, to initialize textures and shaders in the accelerator memory for performing  

the sequence of computations, to control performance of the sequence of computations by the at 

least one graphics processing unit, to transfer the at least a portion of the input data into the 

accelerator memory during performance of the intermediate computations in the sequence of 

computations by the at least one graphics processing unit, and to transfer at least a portion of the 

output data from the accelerator memory to the main memory during performance of the 

intermediate computations in the sequence of computations by the at least one [graphic] graphics  

processing unit. 

2. The computer system of claim 1, wherein the central processing unit is configured to 

receive the input data in response to a user interaction 

2 
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3. The computer system of claim 1, wherein: 

the central processing unit is configured to receive the input data at a first rate, and 

the at least one graphics processing unit is configured to perform the sequence of 

computations at a second rate different than the first rate. 

4. The computer system of claim 1, wherein the main memory is configured to store a copy 

of the output data stored in the accelerator memory. 

5. The computer system of claim 1, wherein an output of at least one computation in the 

sequence of computations represents an output of at least one neuron in an artificial neural 

network. 

6. The computer system of claim 1, wherein accelerator memory comprises: 

a first memory bank to store parameters common to all of the computations in the 

sequence of computations; and 

a second memory bank to store data specific to at least one computation in the sequence 

of computations. 

7. The computer system of claim 1, wherein the controller is configured to transfer the 

output data from the accelerator memory to the main memory without transferring any of the 

intermediate results from the accelerator memory to the main memory so as to reduce data 

transfer via the bus. 

8. The computer system of claim 1, wherein the controller is configured to transfer at least a 

portion of the output data from the accelerator memory to the main memory after the at least one 

graphics processing unit has begun to perform another sequence of computations. 

9. The computer system of claim 8, wherein the controller is configured to initiate transfer 

of the at least a portion of the input data and to transfer the at least a portion of the output data in 

parallel with performance of at least one computation in the other sequence of computations by 

the at least one graphics processing unit. 

10. The computer system of claim 1, wherein the controller is configured to control 

execution of the sequence of computations by the at least one graphics processing unit. 

11. (Amended) The computer system of claim l, further comprising: 

3 
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at least one of a video camera, a microphone, or a cell recording electrode, operably 

coupled to the central [processor] processing unit, to acquire the input data in real time. 

12. (Thrice Amended) A method of performing a sequence of computations representing an  

artificial neural network on a computer system comprising a central processing unit (CPU), a 

main memory operably coupled to the central processing unit via a bus, an accelerator operably 

coupled to the CPU and the main memory via the bus, the accelerator comprising a graphics 

processing unit (GPU) and an accelerator memory, the method comprising: 

(A) performing, by the GPU, the sequence of computations on a first portion of [the] 

input data so as to generate a first portion of [the] output data, the first portion of the output data  

representing an output of a neuron in a first layer of the artificial neural network, intermediate 

computations in the sequence of computations yielding intermediate results, wherein performing 

the sequence of computations on the first portion of the input data comprises (i) assigning an  

output variable to a first texture and a second texture, the output variable being included in a first 

computational element of a plurality of computational elements, the plurality of computational  

elements representing the sequence of computations and (ii) accumulating a first value for the  

output variable in the first texture during a first time step; 

(B) in parallel with performing the sequence of computations by the GPU in (A), 

transferring a second portion of the input data from the main memory to the accelerator via the 

bus; [and] 

(C) in parallel with performing the sequence of computations by the GPU in (A), 

transferring a second portion of the output data from the accelerator memory to the main 

memory via the bus, the second portion of the output data representing an output of a neuron in a 

second layer in the artificial neural network; and  

(D) performing, by the GPU, the sequence of computations on the second portion of the  

input data, wherein performing the sequence of computations on the second portion of the input  

data comprises (i) accumulating a second value for the output variable in the second texture  

during a second time step and (ii) making the first value of the output variable in the first texture  

accessible to other computational elements in the plurality of computational elements during the  

second time step. 

13. The method of claim 12, further comprising: 

storing the input data in the main memory in response to a user interaction. 
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14. The method of claim 12, further comprising: 

receiving the input data at a first rate, and 

wherein (A) comprises performing the sequence of computations at a second rate 

different than the first rate. 

15. Cancel claim 15. 

16. The method of claim 12, wherein (C) comprises: 

transferring the second portion of the output data from the accelerator memory to the 

main memory without transferring any of the intermediate results of the plurality of sequential 

computations from the accelerator memory to the main memory so as to reduce data transfer via 

the bus. 

17. The method of claim 12, wherein (C) comprises: 

transferring the second portion of the output data from the accelerator memory to the 

main memory after the GPU has begun to perform another sequence of computations. 

18. The method of claim 17, wherein (C) further comprises: 

initiating transfer of the second portion of the output data in parallel with performance of 

at least one computation in the other sequence of computations. 

19. The method of claim 12, further comprising: 

acquiring the input data in real time with at least one of a video camera, a microphone, or 

a cell recording electrode operably coupled to the CPU. 

20. The method of claim 12, further comprising: 

storing parameters common to all of the computations in the sequence of computations in 

a first memory bank in the accelerator memory; and 

storing data specific to at least one computation in the sequence of computations in a 

second memory bank in the accelerator memory. 

21. Cancel claim 21. 

22. Cancel claim 22. 

23. Cancel claim 23. 
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U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

24. Cancel claim 24. 

25. Cancel claim 25. 

26. Cancel claim 26. 

27. Cancel claim 27. 

28. Cancel claim 28. 

29. Cancel claim 29. 

30. Cancel claim 30. 

31. Cancel claim 31. 

32. Cancel claim 32. 

33. Cancel claim 33. 

34. Cancel claim 34. 

35. Cancel claim 35. 

36. Cancel claim 36. 

37. Cancel claim 37. 

38. Cancel claim 38. 

39. Cancel claim 39. 

40. Cancel claim 40. 

41. Cancel claim 41. 

42. (New, Thrice Amended) A method of performing a sequence of computations  

representing an artificial neural network, the method comprising:  

receiving, at a central processing unit (CPU), first input data acquired from an external  

system in real time;  
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initializing, by a controller operably coupled to a graphics processing unit (GPU),  

textures and shaders in a memory operably coupled to the GPU;  

transferring the first input data received by the CPU to the memory operably coupled to  

the GPU;  

performing, by the graphics processing unit (GPU), a first computation in the sequence of 

computations on the first input data based on the textures and shaders to generate first output  

data, computations in the sequence of computations representing respective layers of neurons in  

the artificial neural network, an output of the first computation in the sequence of computations  

representing an output of a first neuron in a first layer in the artificial neural network;  

storing, in the memory operably coupled to the GPU, the first input data and the first 

output data., and  

transferring second input data acquired from the external system in real time into the  

memory operably coupled to the GPU after the GPU starts the first computation and before the  

GPU starts a second computation of the sequence of computations, an output of the second  

computation in the sequence of computations representing an output of a second neuron in a  

second laver in the artificial neural network.  

43. (New, Amended) The method of claim 42, wherein transferring the second input data 

comprises transferring the second input data via a bus operably coupled to the CPU.  

44. (New, Amended) The method of claim 42, further comprising:  

transferring the first output data from the memory to another memory during the second 

computation in the sequence of computations.  

45. (New) The method of claim 44, further comprising:  

storing intermediate results of the sequence of computations in the memory, and  

wherein transferring the first output data from the memory to the other memory occurs 

without transferring the intermediate results of the sequence of computations.  

46. (New) The method of claim 44, wherein transferring the second input data and 

transferring the first output data occurs in parallel.  

47. (New) The method of claim 42, further comprising:  
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storing, in a first memory partition of the memory, parameters common to all of the 

computations in the sequence of computations.  

48. (New) The method of claim 47, further comprising:  

storing, in a second memory partition of the memory, data specific to the first 

computation in the sequence of computations.  

49. (New) The method of claim 48, further comprising:  

storing, in the second memory partition, external input data patterns, representations of 

internal variables an input of the computation in the sequence of computations, and the output of 

the computation in the sequence of computations.  

50. (New) The method of claim 42, wherein storing the first output data comprises:  

accumulating, in the memory, outputs of computational elements executed by the GPU in 

performing the first computation in the sequence of computations.  

51. (New) The method of claim 42, further comprising:  

storing, in the memory, an output of a previous computation in the sequence of 

computations; and  

accessing, by the GPU, the output of the previous computation during performance of the 

computation in the sequence of computations.  

52. (New) The method of claim 42, wherein performing the first computation comprises  

executing a plurality of computational elements representing a layer of neurons in an artificial  

neural network.  

53.(New) The method of claim 52 wherein all neurons in the layer of neurons are described 

by the same equation.  

54. (New, Amended) The method of claim 42, further comprising:  

acquiring the second input data with at least one of a video camera, a microphone, or a 

cell recording electrode.  

55. (New, Twice Amended) The method of claim 42, further comprising:  

loading the second input data from disk.  
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56. Cancel claim 56. 

57. Cancel claim 57. 

58. Cancel claim 58. 

59. Cancel claim 59. 

60. Cancel claim 60. 

61. Cancel claim 61. 

62. Cancel claim 62. 

63. Cancel claim 63. 

64. Cancel claim 64. 

65. Cancel claim 65. 

66. Cancel claim 66. 

67. Cancel claim 67. 

68. Cancel claim 68. 

69. Cancel claim 69. 

70. Cancel claim 70. 

71. Cancel claim 71. 

72. Cancel claim 72. 

73. Cancel claim 73. 

74. Cancel claim 74. 

75. Cancel claim 75. 

76. Cancel claim 76. 
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77. Cancel claim 77. 

78. Cancel claim 78. 

79. Cancel claim 79. 

80. Cancel claim 80. 

81. Cancel claim 81. 

82. Cancel claim 82. 

83. Cancel claim 83. 

84. Cancel claim 84. 

85. Cancel claim 85. 

86. Cancel claim 86. 

87. Cancel claim 87. 

88. Cancel claim 88. 

89. Cancel claim 89. 

90. Cancel claim 90. 

91. Cancel claim 91. 

92. Cancel claim 92. 

93. Cancel claim 93. 

94. Cancel claim 94. 

95. (New, Thrice Amended) A system for performing a sequence of computations, the 

system comprising:  

a camera to generate input data in real time;  

a first memory partition.,  
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a second memory partition operably coupled to the first memory partition; and  

a processing unit, operably coupled to the camera, the first memory partition, and the  

second memory partition, to perform the sequence of computations on a first portion of the input  

data so as to generate a first portion of output data, intermediate computations in the sequence of 

computations yielding intermediate results, the first portion of the output data representing an  

output of an artificial neural network,  

wherein the first memory partition is configured to transfer a second portion of the input  

data to the second memory partition in parallel with performance the sequence of computations  

by the processing unit,  

wherein the second memory partition is configured to transfer a second portion of the  

output data to the first memory partition in parallel with performance the sequence of 

computations by the processing unit, and  

wherein the sequence of computations represents the artificial neural network, each  

neuron in the artificial neural network has an output variable assigned to a first texture and a  

second texture in the memory, the first texture holds a first value of the output variable computed 

during a previous time step of the sequence of computations and accessible to other neurons in  

the neural network during a current time step of the sequence of computations and the second  

texture accumulates a second value of the out out variable com uted during the current time ste 

96. (New) The system of claim 95, wherein the first memory partition and the second 

memory partition are logical partitions.  

97. (New) The system of claim 95, wherein the processing unit is comprises a graphics 

processing unit (GPU).  

98. (New) The system of claim 95, wherein the processing unit is configured to receive the  

input data at a first rate and to perform the sequence of computations at a second rate is different 

than the first rate.  

99. (New) The system of claim 95, wherein the second memory partition is configured to  

transfer the second portion of the output data to the first memory partition without transferring 

any of the intermediate results to the first memory partition.  

100. Cancel claim 100. 
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101. Cancel claim 101. 

102. Cancel claim 102. 

103. Cancel claim 103. 

104. Cancel claim 104. 

105. Cancel claim 105. 

106. Cancel claim 106. 

107. Cancel claim 107. 

108. Cancel claim 108. 

109. Cancel claim 109. 

110. Cancel claim 110. 

111. Cancel claim 111. 

Attorney Docket No. NRLA-001US03 

112. (New, Thrice Amended) A system for executing an artificial neural network, the system  

comprising:  

a central processing unit (CPU) to provide first input data;  

a memory, operably coupled to the CPU, to store the first input data in a first partition,  

referenced by a first pointer, before computing a first layer of neurons of the artificial neural  

network. 

a processing unit, operably coupled to the memory, to perform, during computation of the 

first layer of neurons, at least one calculation on the first input data so as to generate first output  

data, the first output data representing an output of at least one neuron in the first layer of 

neurons; and  

a controller, operably coupled to the processing unit and the memory, to:  

store the first output data in a second partition of the memory, the second partition 

referenced by a second pointer, and to swap the first pointer with the second pointer at 

the end of the computation of the first layer of neurons, such that the first output data 

becomes an input for a second layer of neurons of the artificial neural network,  
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transfer the first output data to another memory during computation of the second 

layer of neurons, and  

dictate an order of execution of instructions to the processing unit to perform the  

computation of the first layer of neurons.  

113. (New) The system of claim 112, wherein the processing unit comprises a graphics 

processing unit.  

114. (New) The system of claim 112, wherein the controller is configured to send instructions 

for performing the at least one calculation to the processing unit.  

115. Cancel claim 115. 

116. (New, Amended) The system of claim 112, wherein the memory further comprises:  

a third partition to store internal variables; and  

a fourth partition to store data used as input at a particular layer of neurons of the  

artificial neural network.  

117. (New, Four Times Amended) A computer system, comprising:  

a central processing unit to receive input data acquired from an external system;  

main memory, operably coupled to the central processing unit via a bus, to store the input 

data received by the central processing unit;  

an accelerator, operably coupled to the central processing unit and the main memory via  

the bus, to receive at least a portion of the input data from the main memory, the accelerator  

comprising:  

at least one processing unit to perform a sequence of computations representing 

an artificial neural network on the at least a portion of the input data so as to generate  

output data, intermediate computations in the sequence of computations representing 

layers of the neural network and yielding intermediate results; and  

accelerator memory, operably coupled to the at least one processing unit, to store 

the results of the sequence of computations-, and  

a controller, operably coupled to the at least one processing unit and the  

accelerator memory, to control transfer of the at least a portion of the input data into the  

accelerator memory during performance of the intermediate computations in the  

13 

NVIDIA Ex1002 Page 1020 of 1081 



U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

sequence of computations by the at least one processing unit, to control transfer at least a  

portion of the output data from the accelerator memory to the main memory during  

performance of the intermediate computations in the sequence of computations by the at  

least one processing unit, and to control performance of the sequence of computations by 

the at least one processing unit.  

118. (New) The computer system of claim 117, wherein the central processing unit is 

configured to receive the input data in response to a user interaction.  

119. (New) The computer system of claim 117, wherein:  

the central processing unit is configured to receive the input data at a first rate; and  

the at least one processing unit is configured to perform the sequence of computations at 

a second rate different than the first rate.  

120. fNew) The computer system of claim 117, wherein the main memory is configured to 

store a copy of the output data stored in the accelerator memory.  

121. (New) The computer system of claim 117, wherein an output of at least one computation  

in the sequence of computations represents an output of at least one neuron in an artificial neural  

network.  

122. (New) The computer system of claim 117, wherein accelerator memory comprises:  

a first memory partition to store parameters common to all of the computations in the 

sequence of computations; and  

a second memory partition to store data specific to at least one computation in the  

sequence of computations.  

123. (New) The computer system of claim 117, wherein the controller is configured to transfer 

the output data from the accelerator memory to the main memory without transferring any of the  

intermediate results from the accelerator memory to the main memory so as to reduce data 

transfer via the bus  

124. (New) The computer system of claim 117, wherein the controller is configured to transfer 

at least a portion of the output data from the accelerator memory to the main memory after the at  

least one processing unit has begun to perform another sequence of computations.  
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125. (New) The computer system of claim 124, wherein the controller is configured to initiate 

transfer of the at least a portion of the input data and to transfer the at least a portion of the  

output data in parallel with performance of at least one computation in the other sequence of 

computations by the at least one processing unit.  

126. (New) The computer system of claim 117, wherein the controller is configured to control  

execution of the sequence of computations by the at least one processing unit.  

127. (New, Amended) The computer system of claim 117, further comprising:  

at least one of a video camera, a microphone, or a cell recording electrode, operably  

coupled to the central processing unit, to acquire the input data in real time.  

128. Cancel claim 128. 

129. Cancel claim 129. 

130. Cancel claim 130. 

131. Cancel claim 131. 

132. Cancel claim 132. 

133. Cancel claim 133. 

134. Cancel claim 134. 

135. Cancel claim 135. 

136. Cancel claim 136. 

137. Cancel claim 137. 

138. Cancel claim 138. 

139. Cancel claim 139. 

140. Cancel claim 140. 

141. Cancel claim 141. 
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142. (New) The computer system of claim 1, wherein the controller is configured to inform 

the central processing unit that the sequence of computations is finished.  

143. (New) The computer system of claim 1, wherein the controller is configured to reduce a 

processing load on the central processing unit.  

144. (New) The computer system of claim 1, wherein the controller is configured to reduce 

interactions between the central processing unit and the accelerator.  

145. Cancel claim 145. 

146. Cancel claim 146. 

147. Cancel claim 147. 

148. Cancel claim 148. 
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THE REPLY FILED 03 September 2020 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED  

1. El The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file 
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of 
the following time periods: 

a) CI The period for reply expires months from the mailing date of the final rejection. 

b) The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. 
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 

c) 0 A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed 
within 2 months of the mailing date of the final rejection.The current period for reply expires months from the mailing date of 
the ,orior Acivisay Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANTS FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate 
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The 
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) 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. LI The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice 
of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a). 

AMENDMENTS  

3. O The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
a) 0 They raise new issues that would require further consideration and/or search (see NOTE below); 

b) 0 They raise the issue of new matter (see NOTE below); 

c) 111 They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 
appeal; and/or 

d) 0 They present additional claims without canceling a corresponding number of finally rejected claims. 
NOTE: (See 37CFR 1.116 and 41.33(a)). 

4. 0 The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. 0 Applicants reply has overcome the 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. 0 For purposes of appeal, the proposed amendment(s):(a)0will not be entered, or (b)0 will be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE  

8. CI A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on 
9. II The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because applicant 

failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37 
CFR 1.116(e). 

10. El The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered because 
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient 
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1). 

11. El The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 

REQUEST FOR RECONSIDERATION/OTHER  

12. 0 The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 
See Continuation Sheet. 

13. 0 Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). 

14. CI Other: 
STATUS OF CLAIMS  

15. The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed:  
Claim(s) objected to:1-14,16-20,42-55,95-99,112-114,116-127 and 142-144. 
Claim(s) rejected: . 
Claim(s) withdrawn from consideration: . 

/William H. Wood/ 
Primary Examiner, Art Unit 3992 

/A.J.K/ 
Supervisory Patent Examiner, Art Unit 3992 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Paper No. 20200910 
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Continuation Sheet (PTOL-303) 
Application No. 15/808,201 

Continuation of REQUEST FOR RECONSIDERATION/OTHER 12. The request for reconsideration has 
been considered but does NOT place the application in condition for allowance because: The application 
is otherwise in condition for allowance, except the claims are objected to because the Terminal Disclaimer 
directed to 8,648,867 and filed 11/09/2017 is not approved. Appropriate correction (see Terminal 
Disclaimer review decision of 04/21/2020) is required before the application can finally progress to 
allowance. 

Conferees: 

/RSD/ 
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OK TO ENTER: /WNW/ 

Docket No. NRLA-001US03 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Gorchechnikov et al. 

Application No. 15/808,201 

Filed: 2017-11-09 

Confirmation No. 1077 

Art Unit: 3992 

Examiner: William H WOOD 

Title: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

AMENDMENT AFTER FINAL 

In response to the Final Office Action dated June 5, 2020, Applicant submits the 

following Amendments and Remarks, and respectfully requests reconsideration of the 

application in view thereof. 

Amendments to the Claims are reflected in the listing of the claims which begins on 

page 2 of this paper. 

Remarks begin on page 17 of this paper. 

OK TO ENTER: /WNW/ 
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Attorney Docket No. NRLA-001US03 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application of: Anatoli Gorchetchnikov Confirmation No.: 1077 

Application No.: 15/808,201 Group Art Unit: 3992 

Filed: 2017-11-09 Examiner: William H WOOD 

FOR: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

VIA EFS 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

REPLY TO ADVISORY ACTION AND TERMINAL DISCLAIMER 

In response to the Advisory Action dated September 15, 2020 and the Terminal 

Disclaimer Review Decision dated April 21, 2020, Applicant submits the enclosed 

terminal disclaimer with respect to U.S. Patent No. 8,648,867. Applicant respectfully 

submits that this terminal disclaimer correctly identifies this application as the application 

being examined. Accordingly, Applicant respectfully asks for approval of this terminal 

disclaimer and allowance of this application. 

No fee is believed due. If a fee is due, the Director is hereby requested and 

authorized to charge any fee to Deposit Account No. 60-1876, from which the 

undersigned is authorized to draw. 

Dated: September 17, 2020 Respectfully submitted, 

SMITH BALUCH LLP 

SMITH BALUCH LLP 

376 Boylston St., Suite 401 

Boston, MA 02116 

Tel: (617) 947-7280 

By: /Christopher Max Colice/ 

Christopher Max Colice 

Reg. No. 65,634 
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PTO/A IA/26 (04-14) 
Approved for use through 11/30/2020. 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. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING 
REJECTION OVER A "PRIOR" PATENT 

Docket Number (Optional) 

NRLA-001US03 

In re Application of: Anatoli Gorchetchnikov; Heather Marie Ames; Massimiliano Versace; Fabrizio Santi 

Application No.: 15/808,201 

Filed: 2017-11-09 

GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 
For: 

The applicant,  Neurala, Inc.  , owner of  100  percent interest in the instant application hereby 
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend 
beyond the expiration date of the full statutory term of prior patent No.  8,648,867  as the term of said prior patent is presently 
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable 
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant 
application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application 
that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is presently shortened by 
any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. 0 The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 

than five (5) years, or both. 

2. The undersigned is an attorney or agent of record. Reg. No.  65634 

/Christopher Max Colice/  2020-09-17 
Signature Date 

Christopher Max Colice 
Typed or printed name 

Title 

Terminal disclaimer fee under 37 CFR 1.20(d) included. 

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. 

(617) 947-7280 
Telephone Number 

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of t ime you require to complete th is form and/or suggestions for reducing this bu rden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, 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 may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

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

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.0 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. 

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Confirmation Number: 1077 

Title of Invention: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

First Named Inventor/Applicant Name: Anatoli Gorchetchnikov 

Customer Number: 149890 

Filer: Christopher M. Colice/Lindsey Lovato 

Filer Authorized By: Christopher M. Colice 

Attorney Docket Number: NRLA-001U503 

Receipt Date: 17-SEP-2020 

Filing Date: 09-NOV-2017 

Time Stamp: 09:36:12 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 

Number 
Document Description File Name 

File Size(Bytes)/ 

Message Digest 

Multi 

Part /.zip 

Pages 

(if appl.) 

1 Response After Final Action 

NRLA-001US03_Terminal_Discl 

aimer_Transmittal_20200917. 

pdf 

110478 

no 1 
67114770e0c306267aa5d5a2Obe36151023 

ad574 

Warnings: 
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Information: 

2 Terminal Disclaimer Filed 
NRLA-001US03_USPTO_AIA26 

20200917090523.pdf _ 
_ 

155728 

no 2 
fc316b71429c24039f8b68221c2e53226a6 

7995 

Warnings: 

Information: 

Total Files Size (in bytes): 266206 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 

NVIDIA Ex1002 Page 1032 of 1081 



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. OMB 0651-0032 

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

PATENT APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 
15/808,201 

Filing Date 
11/09/2017 To be Mailed 

ENTITY: 0 LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) 

II BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) 

N/A N/A N/A 

0 SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) 

N/A N/A N/A 

0 EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(i)) minus 20 = x $40 = 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) minus 3 = x $ 210 = 

OAPPLICATION SIZE FEE (37 
CFR 1.16(s)) 

If the specification and drawings exceed 100 sheets 

of paper, the application size fee due is $310 ($155 

for small entity) for each additional 50 sheets or 

fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 

CFR 1.16(5). 

ID MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

A
M
E
N
D
M
E
N
T
 09/17/2020 

CLAIMS 
REMAINING 
AFTER 
AMENDMENT 

HIGHEST 
NUMBER 
PREVIOUSLY 
PAID FOR 

PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) 

Total 
(37 CFR 1.16(i)) 

* 56 Minus ** 139 = 0 x $ 50 = 0 
Independent 
(37 CFR 1.16(h)) * 6 Minus *** 16 = 0 x $ 230 = 0 

CI Application Size Fee (37 CFR 1.16(5)) 
0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

A
M
E
N
D
M
E
N
T
 

CLAIMS 
REMAINING 
AFTER 

AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) 

Total 
(37 CFR 1.16(i)) Minus = x $ 0 = 

Independent 
(37 CFR 1.16(h)) Minus = x $ 0 = 

CI Application Size Fee (37 CFR 1.16(5)) 
0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

TOTAL ADD'L FEE 

" If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 

"" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /PATRICIA F LEWIS! 

If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
If you need assistance In completing the form, ca// 1-800-PTO-9199 and select option 2. 
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Application Number Application/Control No. Applicant(s)/Patent under 
Reexamination 

* 15/808,201 * 

IDocument Code - DISQ 

15/808,201 Gorchetchnikov et al. 

Examiner 

WOOD, WILLIAM H 

Art Unit 

3992 

Internal Document - DO NOT MAIL 

TERMINAL 
DISCLAIMER 

El  APPROVED [i] DISAPPROVED 

Date Filed: 
17 September 2020 

This patent is subject 
to a Terminal 
Disclaimer 

Approved/Disapproved by: 

/PAMELA A YOUNG/ 

Technology Center: PLRC 

Telephone: (571)272-3622  

U.S. Patent and Trademark Office 
TSS-IFW Terminal Disclaimer Part of Paper No. 20200918 

NVIDIA Ex1002 Page 1034 of 1081 



/e,rockT"b2Itt,;\ UNITED STATES PATENT AND TRADEMARK OFFICE 

(if UNITED STATES DEPARTMENT OF COMMERCE 
E5 % 

INtNT„,co,  

149890 7590 

SMITH BALUCH LLP 

376 BOYLSTON ST 

STE 401 

BOSTON, MA 02116 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

09/30/2020 
EXAMINER 

WOOD, WILLIAM El 

ART UNIT PAPER NUMBER 

3992 

DATE MAILED: 09/30/2020 

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

15/808,201 11/09/2017 Anatoli Gorchetchnikov 

TITLE OF INVENTION: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

NRLA-001U503 1077 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $600 $0.00 $0.00 $600 12/30/2020 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS  FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED.  THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 

(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4h" 

of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 

request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 

the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 

Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 

It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 

www.uspto.gov/PatentMaintenanceFees. 
Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.  

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

09/30/2020 Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

149890 7590 

SMITH BALUCH LLP 

376 BOYLSTON ST 

STE 401 

BOSTON, MA 02116 (Typed or printed name) 

(Signature) 

(Date) 

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

15/808,201 11/09/2017 Anatoli Gorchetchnikov 

TITLE OF INVENTION: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

NRLA-001U503 1077 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $600 $0.00 

EXAMINER ART UNIT CLASS-SUBCLASS 

WOOD, WILLIAM H 3992 345-531000 

$0.00 $600 12/30/2020 

1. Change of correspondence address or indication of 'Fee Address' (37 
CFR 1.363). 

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 03-09 or more recent) attached. Use of a Customer 
Number is 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 document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment. 

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

2. For printing on the patent front page, list 

(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

1  

2  

3  

Please check the appropriate assignee category or categories (will not be printed on the patent) : U Individual U Corporation or other private group entity U Government 

4a. Fees submitted: JIssue Fee UPublication Fee (if required) JAdvance Order - # of Copies  

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

Electronic Payment via EFS-Web U Enclosed check U Non-electronic payment by credit card (Attach form PTO-2038) 

The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.  

5. Change in Entity Status (from status indicated above) 

Applicant certifying micro entity status. See 37 CFR 1.29 

Applicant asserting small entity status. See 37 CFR 1.27 

Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature  

Typed or printed name  

Date  

Registration No.  

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 

Page 2 of 3 
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7rV7.17"b3At,,, UNITED STATES PATENT AND TRADEMARK OFFICE 

(if  \ UNITED STATES DEPARTMENT OF COMMERCE 
E5 % 

",% --_-r--- -- ev 
INRNT„,co,  

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

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

15/808,201 

149890 7590 

SMITH BALUCH LLP 
376 BOYLSTON ST 

STE 401 

BOSTON, MA 02116 

11/09/2017 

09/30/2020 

Anatoli Gorchetchnikov NRLA-001US 03 1077 

EXAMINER 

WOOD, WILLIAM El 

ART UNIT PAPER NUMBER 

3992 

DATE MAILED: 09/30/2020 

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b) 

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly, the above-

identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 154(b). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 

directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200. 
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 

approval before requesting most types of information from the public. When OMB approves an agency request to 

collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the 

agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 

the public about the OMB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 

or retain a benefit by the public which is to file (and by the 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 30 minutes to complete, including 

gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 

the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 

for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 

U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 

COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 

Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 

of information unless it displays a valid OMB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 

submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 

of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 

(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 

is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 

application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 

be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 

of the application or expiration of the patent. 

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.0 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. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 

to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 

settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 

a request involving an individual, to whom the record pertains, when the individual has requested assistance 

from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 

need for the information in order to perform a contract. Recipients of information shall be required to comply 

with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 

Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 

or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 

to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 

2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 

of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 

not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 

in an application which became abandoned or in which the proceedings were terminated and which application 

is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 

enforcement agency, if the USPTO becomes aware of a violation or potential violatioNoiIiinxtrifebilitsige 103 8 of 1081 



Notice of Allowability 

Application No. 
15/808,201 

Examiner 
WILLIAM H WOOD 

Applicant(s) 
Gorchetchnikov et al. 

Art Unit 
3992 

AIA (FITF) Status 
No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address— 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to 09/03/2020. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on  

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are 1-14,16-20,42-55,95-99,112-114,116-127 and 142-144 . As a result of the allowed claim(s), you may be 
eligible to benefit from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding 
application. For more information, please see http://www.uspto.govipatents/init_eventsipph/index.jsp or send an inquiry to 
PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) DAII b) 0 Some *c) 0 None of the: 
1. 0 Certified copies of the priority documents have been received. 

2. 0 Certified copies of the priority documents have been received in Application No. . 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 
International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: . 

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

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of 
Paper No./Mail Date . 

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

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1.0 Notice of References Cited (PTO-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date . 

3.0 Examiner's Comment Regarding Requirement for Deposit 
of Biological Material   

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

5. 0 Examiner's Amendment/Comment 

6. E Examiner's Statement of Reasons for Allowance 

7. 0 Other 

/William H. Wood/ 
Primary Examiner, Art Unit 3992 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200909 
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Application/Control Number: 15/808,201 Page 2 

Art Unit: 3992 

The present application is being examined under the pre-AIA first to invent provisions. 

ALLOWANCE 

For reissue applications filed before September 16, 2012, all references to 35 U.S.C. 251 and 37 

CFR 1.172, 1.175, and 3.73 are to the law and rules in effect on September 15, 2012. Where specifically 

designated, these are "pre-AIA" provisions. 

For reissue applications filed on or after September 16, 2012, all references to 35 U.S.C. 251 and 

37 CFR 1.172, 1.175, and 3.73 are to the current provisions. 

Reissue 

Applicant is reminded of the continuing obligation under 37 CFR 1.178(b), to timely apprise the 

Office of any prior or concurrent proceeding in which Patent No. 9,189,828 is or was involved. These 

proceedings would include interferences, reissues, reexaminations, and litigation. 

Applicant is further reminded of the continuing obligation under 37 CFR 1.56, to timely apprise 

the Office of any information which is material to patentability of the claims under consideration in this 

reissue application. 

These obligations rest with each individual associated with the filing and prosecution of this 

application for reissue. See also MPEP §§ 1404, 1442.01 and 1442.04. 

Applicant is notified that any subsequent amendment to the specification and/or claims must 

comply with 37 CFR 1.173(b). 

Allowable Subject Matter 

Claims 1-11, 12-14, 16-20, 42-55, 95-99, 112-114, 116, 117-127, and 142-144 are allowed. 

The following is a statement of reasons for the indication of allowable subject matter: the cited 

prior art of record does not reasonably disclose or suggest the combined limitations of the independent 
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claims 1, 12, 42, 95, and 112. With respect to independent claim 1, Buck in view of Johnson and Diard 

does not clearly show the following limitations as arranged in the claim: "at least one graphics 

processing unit to perform a sequence of computations on the at least a portion of the input data so as 

to generate output data, the sequence of computations representing an artificial neural network, 

intermediate computations in the sequence of computations representing respective layers of the 

artificial neural network and yielding intermediate results"; and "a controller ... to control performance 

of the sequence of computations by the at least one graphics processing unit, to transfer the at least a 

portion of the input data into the accelerator memory during performance of the intermediate 

computations in the sequence of computations by the at least one graphics processing unit, and to 

transfer at least a portion of the output data from the accelerator memory to the main memory during 

performance of the intermediate computations in the sequence of computations by the at least one 

graphics processing unit". 

With respect to independent claim 12, the cited prior art does not clearly show the following 

limitations as arranged in the claim: "performing, by the GPU, the sequence of computations on a first 

portion of input data so as to generate a first portion of the output data, the first portion of the output 

data representing an output of a neuron in a first layer of the artificial neural network ..."; "in parallel 

with performing the sequence of computations by the GPU in (A), transferring a second portion of the 

input data from the main memory ..."; "in parallel with performing the sequence of computations by the 

GPU in (A), transferring a second portion of the output data from the accelerator memory ..., the second 

portion of the output data representing an output of a neuron in a second layer in the artificial neural 

network"; and "making the first value of the output variable in the first texture accessible to other 

computational elements in the plurality of computational elements during the second time step". 

With respect to independent claim 42, the cited prior art does not clearly show the following 

limitations as arranged in the claim: "performing, by the graphics processing unit (GPU), a first 
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computation in the sequence of computations on the first input data ... to generate first output data, 

computations in the sequence of computations representing respective layers of neurons in the artificial 

neural network, an output of the first computation in the sequence of computations representing an 

output of a first neuron in a first layer in the artificial neural network"; and "transferring second input 

data acquired from the external system in real time into the memory operably coupled to the GPU after 

the GPU starts the first computation and before the GPU starts a second computation of the sequence 

of computations, an output of the second computation in the sequence of computations representing 

an output of a second neuron in a second layer in the artificial neural network". 

With respect to independent claim 95, the cited prior art does not clearly show the following 

limitations as arranged in the claim: "a camera to generate input data in real time"; "a processing unit, 

operably coupled to the camera ... to perform the sequence of computations on a first portion of the 

input data so as to generate a first portion of output data, intermediate computations in the sequence 

of computations yielding intermediate results, the first portion of the output data representing an 

output of an artificial neural network"; "to transfer a second portion of the input data to the second 

memory partition in parallel with performance the sequence of computations by the processing unit"; 

and "to transfer a second portion of the output data to the first memory partition in parallel with 

performance the sequence of computations by the processing unit". In claim 95, the input data is more 

than just trainable parameters and therefore Buck figure 5 does not apply. 

With respect to independent claim 112, Buck in view of Johnson does not clearly show the 

following limitations as arranged in the claim: "a memory, operably coupled to the CPU, to store the first 

input data in a first partition, referenced by a first pointer, before computing a first layer of neurons of 

the artificial neural network"; "a processing unit ... to perform, during computation of the first layer of 

neurons, at least one calculation on the first input data so as to generate first output data, the first 

output data representing an output of at least one neuron in the first layer of neurons"; and "a 
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controller ... to ... transfer the first output data to another memory during computation of the second 

layer of neurons". 

With respect to independent claim 117, the cited prior art does not clearly show the following 

limitations as arranged in the claim: "at least one processing unit to perform a sequence of 

computations representing an artificial neural network on the at least a portion of the input data so as 

to generate output data, intermediate computations in the sequence of computations representing 

layers of the neural network and yielding intermediate results"; and "a controller ... to control transfer 

of the at least a portion of the input data into the accelerator memory during performance of the 

intermediate computations in the sequence of computations by the at least one processing unit, to 

control transfer at least a portion of the output data from the accelerator memory to the main memory 

during performance of the intermediate computations in the sequence of computations by the at least 

one processing unit, and to control performance of the sequence of computations by the GPU". 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from the examiner should be 

directed to William H. Wood whose telephone number is (571)272-3736 and fax number is (571)273-3736. The 

examiner can normally be reached on Monday-Friday 7:30am-4pm. If attempts to reach the examiner by 

telephone are unsuccessful, the examiner's supervisor, Alexander Kosowski can be reached on (571)272-3744. The 

Central Reexamination Unit's (CRU) fax number is (571)273-9900. 

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

Information Retrieval (PAIR) system. Status information for published applications may be obtained from either 

Private PAIR or Public PAIR. Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR systems, see httbs://mair.usbto.goviebatenthoortal/home. For questions 

on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/William H. Wood/ 

Primary Examiner, CRU 3992 

Conferees: 

/RSD/ 
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Massimiliano Versace, Milton, MA, UNITED STATES 

Fabrizio Santini, Jamaica Plain, MA, UNITED STATES 

CONTINUING DATA 

This application is a REI of 14147015 01/03/2014 PAT 9189828 

14147015 is a CON of 11860254 09/24/2007 PAT 8648867 

11860254 has PRO of 60826892 09/25/2006 

FOREIGN APPLICATIONS 

IF REQUIRED, FOREIGN LICENSE GRANTED** 

12/25/2017 

** SMALL ENTITY ** 

STATE OR COUNTRY 

UNITED STATES 

ADDRESS 

SMITH BALUCH LLP 

376 BOYLSTON ST 

STE 401 

BOSTON, MA 02116 

UNITED STATES 

FILING FEE RECEIVED 
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Corrected Notice of Allowance - Correction of Issue Fee Amount 

Due to a technical problem, the Notice of Allowance and Fee(s) Due mailed in this application specified an incorrect fee amount (the 
amount effective on October 2, 2020 for Notices of Allowance mailed on or after October 2, 2020). Corrected Notices of Allowance are 
being mailed to all applicants who are affected. This is necessary because the statute requires the applicant to pay the fee that is specified 
on the Notice of Allowance. 

A Corrected Notice of Allowance is attached which specifies the correct issue fee. The time period for payment of the issue fee set forth in 
the previous Notice of Allowance and Fee(s) Due is being restarted to run THREE MONTHS from the "DATE MAILED" of the attached 
Corrected Notice of Allowance. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH 
PERIOD IS NOT EXTENDABLE. 

For applicants who replied prior to receiving the Corrected Notice of Allowance:  

Applicant must still file a completed Part B — Fee(s) Transmittal, Form PTOL-85 Part B, or an equivalent, in reply to the Corrected Notice 
of Allowance since the Corrected Notice of Allowance sets forth a time period for reply. This applies to those situations in which 
applicant's reply was not processed before the Corrected Notice of Allowance was mailed (e.g., the reply crossed in the mail with the 
Corrected Notice of Allowance) and those situations in which applicant's reply was already processed. Applicants should check the 
appropriate box in section 4b of Form PTOL-85 Part B, such as the box authorizing the Director to "charge the required fee(s), any 
deficiency, or credit any overpayment" to a deposit account number. If this box is checked, the applicant will be refunded the amount of 
any overpayment to the designated deposit account. In addition, by checking the appropriate box in section 4b of Form PTOL-85, Part B, 
the applicant requests the Office to "first reapply any previously paid fee shown above," as stated on the form. Applicant may also include 
an explanatory cover letter, if desired. If, however, applicant prefers to file an equivalent of Form PTOL-85, Part B, and if applicant paid 
an increased issue fee amount as specified on the Notice of Allowance, applicant may request a refund of the difference between the 
incorrect amount specified on the Notice of Allowance and the correct amount specified on the Corrected Notice of Allowance. 

For questions regarding the issue fee amount calculation, please contact the Application Assistance Unit at 888-786-0101 or 
HelpAAUCBuspfo.gov. 

For assistance with PAIR or EFS-Web, please contact the Patent EBC at 1-866-217-9197 or ebc@uspto.gov. 

Page 1 of 4 
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UNITED STA IES PA IENT AND TRADEMARK OFFICE 

149890 7590 

SMITH BALUCH LLP 
376 BOYLSTON ST 
STE 401 
BOSTON, MA 02116 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

CORRECTED 
NOTICE OF ALLOWANCE AND FEE(S) DUE 

09/30/2020 
EXAMINER 

WOOD, WILLIAM H 

ART UNIT PAPER NUMBER 

3992 

DATE MAILED: 09/30/2020 

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

15/808,201 11/09/2017 Anatoli Gorchetchnikov 

TITLE OF INVENTION: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

NRLA-001U503 1077 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

REISSUE SMALL $500 $0.00 $0.00 $500 12/30/2020 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4h" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is 
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www.uspto.gov/PatentMaintenanceFees. 

Page 2 of 4 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

149890 7590 

SMITH BALUCH LLP 
376 BOYLSTON ST 
STE 401 
BOSTON, MA 02116 

09/30/2020 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date 
indicated below. 

(Typed or printed name) 

(Signature) 

(Date) 

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

15/808,201 11/09/2017 Anatoli Gorchetchnikov 

TITLE OF INVENTION: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

NRLA-001U503 1077 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

REISSUE SMALL $500 $0.00 

EXAMINER ART UNIT CLASS-SUBCLASS 

WOOD, WILLIAM H 3992 345-531000 

$0.00 $500 12/30/2020 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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 03-09 or more recent) attached. Use of a Customer 
Number is required. 

2. For printing on the patent front page, list 

(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

1  

2  

3  

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 document must have been 
previously recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment. 

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : Individual Corporation or other private group entity Government 

4a. Fees submitted: UIssue Fee UPublication Fee (if required) UAdvance Order - # of Copies  

4b. Method of Payment: (Please first reapply an previously paid fee shown above) 

Electronic Payment via EFS-Web [—I Enclosed check Non-electronic payment by credit card (Attach form PTO-2038) 
The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.  

5. Change in Entity Status (from status indicated above) 

Applicant certifying micro entity status. See 37 CFR 1.29 

Applicant asserting small entity status. See 37 CFR 1.27 

Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature  

Typed or printed name  

Date  

Registration No.  
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UNITED STA IES PA IENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

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

15/808,201 

149890 7590 

SMITH BALUCH LLP 
376 BOYLSTON ST 
STE 401 
BOSTON, MA 02116 

11/09/2017 

09/30/2020 

Anatoli Gorchetchnikov NRLA-001US 03 1077 

EXAMINER 

WOOD, WILLIAM H 

ART UNIT PAPER NUMBER 

3992 

DATE MAILED: 09/30/2020 

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b) 

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly, the 
above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 154(b). 

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 4 of 4 
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When OMB approves an agency 
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the OMB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the 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 30 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid OMB control number. 

Privacy Act Statement 

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

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.0 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. 

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

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

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

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

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

218(c)). 
7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 

Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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United States Patent and Trademark Office 
Office of the Chief Financial Officer 

Document Code:WFEE 

User :72230 

Sale Accounting Date:09/30/2020 

Sale Item Reference Number 

15808201 
Effective Date 

09/17/2020 

Document Number Fee Code Fee Code Description Amount Paid Payment Method 
120209TC44228622 2814 STATUTORY OR TERMINAL $160.00 Deposit Account 

DISCLAIMER 

NVIDIA Ex1002 Page 1064 of 1081 



Issue 

11111111111111111111 

Classification 

Application/Control No. 

15/808,201 

Applicant(s)/Patent Under Reexamination 

Gorchetchnikov et al. 

Examiner 

WILLIAM H WOOD 

Art Unit 

3992 

CPC 

Symbol Type Version 

GO6T 1 20 2013-0 1-0 1 

GO6F 9 5027 2013-01-01 

GO6T 1 60 2013-0 1-0 1 

GO6N 3 063 A 2013-0 1-0 1 

GO6N 20 00 A 2019-0 1-0 1 

GO6F 2209 509 A 2013-01-01 

CPC Combination Sets 

Symbol Type Set Ranking Version 

NONE 

(Assistant Examiner) (Date) 

Total Claims Allowed: 

57 

/William H. Wood/ 
Primary Examiner, Art Unit 3992 

(Primary Examiner) (Date) 

0.G. Print Claim(s) 

1 

0.G. Print Figure 

4 

U.S. Patent and Trademark Office 

Page 1 of 3 

Part of Paper No.: 20201013 
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Issue 

11111111111111111111 

Classification 

Application/Control No. 

15/808,201 

Applicant(s)/Patent Under Reexamination 

Gorchetchnikov et al. 

Examiner 

WILLIAM H WOOD 

Art Unit 

3992 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

GO6T 6 

NON-CLAIMED 

GO6F 1 9 1 50 

GO6T 1 1 1 20 

US ORIGINAL CLASSIFICATION 

CLASS SUBCLASS 

1 1 

CROSS REFERENCES(S) 

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

NONE 

(Assistant Examiner) (Date) 

Total Claims Allowed: 

57 

Wiliam H. Wood/ 
Primary Examiner, Art Unit 3992 

(Primary Examiner) (Date) 

0.G. Print Claim(s) 

1 

0.G. Print Figure 

4 

U.S. Patent and Trademark Office 

Page 2 of 3 

Part of Paper No.: 20201013 
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Issue 

11111111111111111111 

Classification 

Application/Control No. 

15/808,201 

Applicant(s)/Patent Under Reexamination 

Gorchetchnikov et al. 

Examiner 

WILLIAM H WOOD 

Art Unit 

3992 

III Claims renumbered in the same order as presented by applicant El CPA R T.D. 0 R.1.47 

CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 20 20 39 58 77 36 96 115 134 

2 2 21 40 59 78 37 97 43 116 135 

3 3 22 41 60 79 38 98 44 117 136 

4 4 23 21 42 61 80 39 99 45 118 137 

5 5 24 22 43 62 81 100 46 119 138 

6 6 25 23 44 63 82 101 47 120 139 

7 7 26 24 45 64 83 102 48 121 140 

8 8 27 25 46 65 84 103 49 122 141 

9 9 28 26 47 66 85 104 50 123 55 142 

10 10 29 27 48 67 86 105 51 124 56 143 

11 11 30 28 49 68 87 106 52 125 57 144 

12 12 31 29 50 69 88 107 53 126 145 

13 13 32 30 51 70 89 108 54 127 146 

14 14 33 31 52 71 90 109 128 147 

15 15 34 32 53 72 91 110 129 148 

16 16 35 33 54 73 92 111 130 

17 17 36 34 55 74 93 40 112 131 

18 18 37 56 75 94 41 113 132 

19 19 38 57 76 35 95 42 114 133 

NONE 

(Assistant Examiner) (Date) 

Total Claims Allowed: 

57 

/William H. Wood/ 
Primary Examiner, Art Unit 3992 

(Primary Examiner) (Date) 

0.G. Print Claim(s) 

1 

0.G. Print Figure 

4 

U.S. Patent and Trademark Office 

Page 3 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.  

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

09/30/2020 Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

149890 7590 

SMITH BALUCH LLP 

376 BOYLSTON ST 

STE 401 

BOSTON, MA 02116 
(Typed or printed name) 

(Signature) 

(Date) 

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

15/808,201 11/09/2017 Anatoli Gorchetchnikov 

TITLE OF INVENTION: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

NRLA-001U503 1077 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $600 $0.00 

EXAMINER ART UNIT CLASS-SUBCLASS 

WOOD, WILLIAM H 3992 345-531000 

$0.00 $600 12/30/2020 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

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 03-09 or more recent) attached. Use of a Customer 
Number is 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 document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment. 

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

2. For printing on the patent front page, list 

(1) The names of up to 3 registered patent attorneys Smith Baluch LLP 
or agents OR, alternatively, 1 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

2  

3  

Neurala, Inc. Boston MA 

Please check the appropriate assignee category or categories (will not be printed on the patent) : U Individual A Corporation or other private group entity U Government 

4a. Fees submitted: UIssue Fee UPublication Fee (if required) JAdvance Order - # of Copies  

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

A Electronic Payment via EFS-Web U Enclosed check U Non-electronic payment by credit card (Attach form PTO-2038) 

A The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.  60-1876 

5. Change in Entity Status (from status indicated above) 

Applicant certifying micro entity status. See 37 CFR 1.29 

Applicant asserting small entity status. See 37 CFR 1.27 

Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature  /Christopher Max Colice/ 

Typed or printed name  Christopher Max Colice 

Date  December 29, 2020 

Registration No.  65,634 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
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Electronic Patent Application Fee Transmittal 

Application Number: 15808201 

Filing Date: 09-Nov-2017 

Title of Invention: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

First Named Inventor/Applicant Name: Anatoli Gorchetchnikov 

Filer: Christopher M. Colice 

Attorney Docket Number: NRLA-001U503 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111(a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

REISSUE ISSUE FEE 2511 1 500 500 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 500 
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Electronic Acknowledgement Receipt 

EFS ID: 41507243 

Application Number: 15808201 

International Application Number: 

Confirmation Number: 1077 

Title of Invention: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

First Named Inventor/Applicant Name: Anatoli Gorchetchnikov 

Customer Number: 149890 

Filer: Christopher M. Colice 

Filer Authorized By: 

Attorney Docket Number: NRLA-001U503 

Receipt Date: 29-DEC-2020 

Filing Date: 09-NOV-2017 

Time Stamp: 10:58:45 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $500 

RAM confirmation Number E2020BSA59392181 

Deposit Account 601876 

Authorized User Christopher Colice 

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

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 

Number 
Document Description File Name 

File Size(Bytes)/ 

Message Digest 

Multi 

Part /.zip 

Pages 

(if appl.) 

1 Issue Fee Payment (PTO-8513) 
NRLA-001US03_Issue_Fee_Pay 

ment.pdf 

1 84044 

no 1 
4b15e45ele198735802981b1010a.28ce79 

5faa 

Warnings: 

Information: 

2 Fee Worksheet (SI306) fee-info.pdf 

30204 

no 2 
56afcacde01315151542159170fd2f77de8493d 

c852 

Warnings: 

Information: 

Total Files Size (in bytes): 214248 

This Acknowledgement Receipt evidences receipt 

characterized by the applicant, and including page 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

on the noted date by the USPTO 

counts, where applicable. 

includes the necessary components 

1.54) will be issued in due 

date of the application. 

35 U.S.C. 371 

of the indicated documents, 

It serves as evidence of receipt similar to a 

for a filing date (see 37 CFR 

course and the date shown on this 

is compliant with the conditions of 35 

acceptance of the application as a 

Filing Receipt, in due course. 

includes the necessary components for 

of the International Application Number 

subject to prescriptions concerning 

establish the international filing date of 

If a new application is being filed and the application 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 

Acknowledgement Receipt will establish the filing 

National Stage of an International Application under 

If a timely submission to enter the national stage of an international application 

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating 

national stage submission under 35 U.S.C. 371 will be issued in addition to the 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application 

an international filing date (see PCT Article 11 and MPEP 1810), a Notification 

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, 

national security, and the date shown on this Acknowledgement Receipt will 

the application. 
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Docket No. NRLA-001US03 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Gorchetchnikov et al. 

Application No. 15/808,201 

Filed: 2017-11-09 

Confirmation No. 1077 

Art Unit: 3992 

Examiner: William H WOOD 

Title: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

AMENDMENT AFTER ALLOWANCE 

Amendments to the Specification begin on page 2 of this paper. 

Remarks begin on page 3 of this paper. 
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U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001US03 

IN THE SPECIFICATION: 

Please replace the paragraph immediately following the heading "Related Applications" with 

the following paragraph. The amendments to this paragraph are indicated by underlining and 

brackets. 

The present application is a broadening reissue application of U.S. Pat. No. 9,189,828, filed Jan.  

3, 2014, which claims a priority benefit, under 35 U.S.C. §120, as a continuation of U.S. 

application Ser. No. 11/860,254, now U.S. Pat. No. 8,648,867 B2, filed Sep. 24, 2007, entitled 

"Graphic Processor Based Accelerator System and Method," which in turn claims the priority 

benefit, under 35 U.S.C. §119(e), of U.S. Application No. 60/826,892, filed Sep. 25, 2006. Each 

of the above-identified applications is incorporated herein by reference in its entirety. More than 

one reissue application has been filed for the reissue of U.S. Pat. No. 9,189,828, including this  

application and a reissue continuation application filed December 29, 2020. 

2 
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U.S. Application No. 15/808,201 Attorney Docket No. NRLA-001U SO3 

REMARKS 

Per MPEP 1451, Applicant is amending the specification to indicate that this application is a 

reissue application and to include a reference to the reissue continuation application being filed 

today and claiming priority to this reissue application. This amendment should not affect the 

claims or the allowability of this reissue application. 

The Director is hereby authorized to charge any appropriate fees under 37 C.F.R. §§1.16, 1.17, 

and 1.21 that may be required by this paper and to credit any overpayment, to Deposit Account 

No. 60-1876. If an extension of time is required to make this reply timely, please charge the 

appropriate extension of time fee under 37 C.F.R. § 1.17 to Deposit Account No. 60-1876 if not 

already paid via EFS. 

Dated: December 29, 2020 Respectfully submitted, 

Smith Baluch LLP 
376 Boylston St, Suite 401 
Boston MA 02116 

Phone: (617) 947-7280 

By /Christopher Max Colice/ 
Christopher Max Colice 
Registration No. 65634 

3 
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Electronic Acknowledgement Receipt 

EFS ID: 41508812 

Application Number: 15808201 

International Application Number: 

Confirmation Number: 1077 

Title of Invention: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

First Named Inventor/Applicant Name: Anatoli Gorchetchnikov 

Customer Number: 149890 

Filer: Christopher M. Colice 

Filer Authorized By: 

Attorney Docket Number: NRLA-001U503 

Receipt Date: 29-DEC-2020 

Filing Date: 09-NOV-2017 

Time Stamp: 12:28:02 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 

Number 
Document Description File Name 

File Size(Bytes)/ 

Message Digest 

Multi 

Part /.zip 

Pages 

(if appl.) 

1 
NRLA-001US03 Amendment A 

fter_Allowance_20201229.pdf 

178723 

yes 3 
ebd8ac73041b9850)116ee53004963147 

6c724 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment after Notice of Allowance (Rule 312) 1 1 

Specification 2 2 

Applicant Arguments/Remarks Made in an Amendment 3 3 

Warnings: 

Information: 

Total Files Size (in bytes): 178723 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO 

characterized by the applicant, and including page counts, where applicable. 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

of the indicated documents, 

It serves as evidence of receipt similar to a 

for a filing date (see 37 CFR 

and the date shown on this 

is compliant with the conditions of 35 

acceptance of the application as a 

Filing Receipt, in due course. 

includes the necessary components for 

of the International Application Number 

subject to prescriptions concerning 

the international filing date of 

If a new application is being filed and the application includes the necessary components 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application 

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating 

national stage submission under 35 U.S.C. 371 will be issued in addition to the 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application 

an international filing date (see PCT Article 11 and MPEP 1810), a Notification 

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, 

national security, and the date shown on this Acknowledgement Receipt will establish 

the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE  
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

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

15/808,201 11/09/2017 

149890 7590 

SMITH BALUCH LLP 
376 BOYLSTON ST 
STE 401 
BOSTON, MA 02116 

01/11/2021 

Anatoli Gorchetchnikov NRLA-001US03 1077 

EXAMINER 

WOOD, WILLIAM 1-1 

ART UNIT PAPER NUMBER 

3992 

NOTIFICATION DATE DELIVERY MODE 

01/11/2021 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 

following e-mail address(es): 

docketing @smithbaluch.com 

eofficeaction@appcoll.com 

smith@smithbaluch.com 

PTOL-90A (Rev. 04/07) 
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Application No. Applicant(s) 

Response to Rule 312 Communication 
15/808,201 Gorchetchnikov et al. 

Examiner 

WILLIAM H WOOD 

Art Unit 

3992 

AIA (FITF) Status 

No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. El The amendment filed on 29 December 2020 under 37 CFR 1.312 has been considered, and has been: 
a) El entered. 

b) CI entered as directed to matters of form not affecting the scope of the invention. 

c) 0 disapproved because the amendment was filed after the payment of the issue fee. 

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) 

and the required fee to withdraw the application from issue. 

d) O disapproved. See explanation below. 

e) 0 entered in part. See explanation below. 

/William H. Wood/ 
Primary Examiner, Art Unit 3992 

/A.J.K/ 
Supervisory Patent Examiner, Art Unit 3992 

U.S. Patent and Trademark Office 

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20210105 
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OK TO ENTER: /WNW/ 

01/05/2021 

Docket No. NRLA-001US03 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: Gorchetchnikov et al. 

Application No. 15/808,201 

Filed: 2017-11-09 

Confirmation No. 1077 

Art Unit: 3992 

Examiner: William H WOOD 

Title: GRAPHIC PROCESSOR BASED ACCELERATOR SYSTEM AND METHOD 

AMENDMENT AFTER ALLOWANCE 

Amendments to the Specification begin on page 2 of this paper. 

Remarks begin on page 3 of this paper. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO. 

15/808,201 

149890 7590 

SMITH BALUCH LLP 

376 BOYLSTON ST 

S IL 401 

BOSTON, MA 02116 

02/16/2021 

01/27/2021 

RE48438 

ISSUE NOTIFICATION 

NRLA-001US03 

The projected patent number and issue date are specified above. 

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b) 

1077 

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly, 

the above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 

154(b). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 

of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 

should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 

(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Anatoli Gorchetchnikov, Belmont, MA; 

Neurala, Inc., Boston, MA, Assignee (with 37 CFR 1.172 Interest); 

Heather Marie Ames, Milton, MA; 

Massimiliano Versace, Milton, MA; 

Fabrizio Santini, Jamaica Plain, MA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 

works to encourage and facilitate business investment. To learn more about why the USA is the best country in 

the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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