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[57] ABSTRACT 

A multi-processor system arranged, in one embodiment, 
as an image and graphics processor. The processor is 
structured with several individual processors all having 
communication links to several memories. An address
ing scheme, called sliced addressing, is used to spread 
contiguous related data over several memories so that 
the data can be concurrently accessed by several pro
cessors. A crossbar switch serves to establish the pro
cessor memory links. The entire image processor, in
cluding the individual processors, the crossbar switch 
and the memories, is contained on a single silicon chip. 

B 

13 Claims, 35 Drawing Sheets 

ORIGINAL 
ADDRESS 

A 2504 
ADDER WITH 2509 

SLICE 
C'>PABIUlY 

2506 
2508 FA 

CoADD Ci 

2505 
2507 

LOGIC'>.L ---i--i----- ZERO 

SLICE MASK BUS FROM PROCESSOR REGISTER 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


INTEL - 1005

5,197,140 

Page 2 

OTHER PUBLICATIONS 
"Multiple Digital Signal Processor Environment for 
Intelligent Signal Processors by Gass et al.", Proceed
ings of the IEEE, v. 75, No. 9 (Sep. 1987) pp. 
1246-1259. 
"Architecture and Design of the Mars Hardware Ac
celerator", AGRA Wall, in 24th ACM/IEEE Design 
Automation Conference (1987), pp. 101-107. . 

. "A 200 MIPS Single-Chip IKFFY Processor", by O'-. 
1 Brien, Mather & Holland, IEEE International Solid-S
; tate Circuits Conference, Feb. 16, 1989, pp. 166-167. 

"An Architectural Study, Design and Implementation 
of Digital Image Acquisition Processing and Display 
Systems with Micro-Processor-Based Personal Com
puters and Charge-Coupled Device Imaging Technol
ogy", a Dissertation by Robert J. Gove, SMU, May 17, 
1986. 

"A Medium Grained Parallel Computer for Image Pro
I cessing" by R. S. Cok, published by Digital Technology 
Center, Eastman Kodak Co., Rochester, N.Y., pp. 
927-936. 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


INTEL - 1005

U.S. Patent Mar. 23, 1993 Sheet 1 of 35 5,197,140 

r--------------------------, I INTERRUPT-OR-POLL I 
I MIMD COMMMUNICATION/SYNCHRONIZATION NETWORK I 
I -----,----------~ I ISP 
I 12 40 t--- CHIP 
I PP= pp MP= I NODE 

(PARALLEL O (MASTER 
I PROCESSORS) PROCESSOR~ 

100 I 
CYCLE-RATE LOCAL CONNECTION NETWORK (CROSSBARS) I OTHER 

I NODES 
10-...-r- ----- --- --- -- -- ------ -7 

I I 
I I 

I OR HOST 
I 

: PM M4 • • • M j : 
I I I 
~- -----------------------------~ 11 .---------

(PARAMITER (LOCAL MEMORY {TRANSFER I EXTERNAL 
PM= MEMORY) M= SPACES) TP=PROCESSOR) II MEMORY 

LOCAL, SHARED SHARED .QB DISTRIBUTED 
1 
___ _ 

COMMUNICATION INSTRUCTION .QB 15 
MEMORY DATA SPACES I L __________________________ J 

40 

INTERRUPT 
OR POLL 

10 

FIG. 1 

103 
102 

101 
100 

BUSY 1 ...------
INTERNAL tc:==:)I 
MEMORY 

20 40 

MP PACKET REQUEST 

FIG. 2 

PACKET REQUEST 

40 

110 

170 

15 

J.2 14 --~ .----------
13 DATA ------ ..... __ INSTR 

CACHE CACHE 
171 172 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


INTEL - 1005

U.S. Patent 

34 

35 

BUS 

Mar. 23, 1993 

FIG. 3 

8 

FIG. 6 
(PRIOR ART) 

Sheet 2 of 35 5,197,140 

INTERCONNECT NETWORK 
FIG. 7 

(PRIOR ART) 

20 

81 

FIG. B 
(PRIOR ART) 

81 
90 

FIG. 9 .....---L-=

(PRIDR ART) .......,_;,;;.;,;,;,,;;_. 

RECONFIGURABLE SIMD/MIMD 92 

FIG. 10 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IN
TEL - 1005

FIG. 4 INTERRUPT AND POLL BUS 
~40 

• • • • • 
• • • • • 

Jfil 1Q2 .1QJ_ 100 .12 

PP3 PP2 PP1 PPO MASTER PROCESSOR 

G L I G L I G L I G L I 

r.--- --- --- __ 4_q1 ~ 2 4<p 
:400 7 H1' 4Q4 """ ~05 ~06 

TP CONTROL 

6 ... ,-.... ~ ~ - ...,.-20 
171 ..... ....... 

5, .. 
~ 

4 ,. .. 172 
,1 '-..., 

.:\ .. . 

2 

1 
n 5 ~ r'. 13 ,,.. 18 21 ,t"". 23 

. 

L-
D __ j__ ~- t.., 5 '6 r, 9 10 1 f: f4 15 f6 J 19 20 ~~ 4 25 26 n 28 ~9 

~ 

.~ 

z I 
z 

ij 0~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ 

::O:;;id 

~ ~ ~ ~ ~ ~ ~ 
C 

~ 
C ~ 

> • • • • • • • • ~ • ~ • g • • • ~ • g 
~ 

0 OAJWAET[R 0 

~ 
z z z 

V) VJ VJ MEMORY 
VJ 

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 SECTION , 
10 

TO TP 
11 FROM 

• • IMAGE. 
_ INPUJ 
- -

FRAME 
CONTROLLERS 

- } 
11 

IT 

TRANSFER • 
PROCESSOR 

0 • r:n 
• 
"'C a 
tD = f""f'-

~ 
~ 
N 

~CN 

1-l 

~ 
CN 

00 =(t) 
(t) -CN 

0 ..., 
CN 
U1 

UI ... 
1-l 
\0 ...... ... 
1-l 
~ 
0 

f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


