£ OO0 http://www.cqvip.com|

go— g%

4R FHSHA HE HEILRE Vol. 4,No. 5
18964F10 4 OPTICS AND PRECISION ENGINEERING October , 1996
FI HJCEF Crossbar B 1E WM& HiER I

— RS HEE & S A IR E R TS
rra dEE TP395

(P EAFREEAFRTIWRA TN, EX 710068)

Nﬁ% MRETAUBSHTHIZLESRAENFREMEEPHXHEER
L RGERENE AW W L S EIE M £8 Bf Crossbar A XM SHA %
WR IR, FEEH T E LR T AT EEREN. RAMSHINEAHERY
@ EFE.EARATRLESEE . AFR NG THEARTRERBAREHE.

KPP T BAER LA EEME R R
f —

1 5/ FE

Mt E M ERE TN . R KM S AR AEN L ERRESE . KART
FTAREBESEFTENERSE EE TRV ARG AR R EEE. ) ERMA VLSI
A, FifE K 3R 9T 4h FE (Massively Parallel Processing . MPP) RS Hl Bl B JCBE R . W
ITFLOPS I HENM T ERAZV . £EHFTHENSEEREEN EENE BLEER
BE-XBUOA MELEASMNEEFITH.EEERME . EASRMT XS ELE
BHHAGRA W EEFN SN EREEEEZR. CHEERAREZFEHSH . TESFEE
BERVENEEETERAHSHERFHEERNEZERS" . 8 T oRBRHRR
HEMEHAEMEE T AN ER BHTHES K RER R IBHE, WTTH VLS M7
LEAEAFBBUESRECEELD TFRAEEIFTE ARG T AR
R TRV Y R B R EEIME N (bottleneck ) A FHHEBEEFTE XA E. BHT
BE T E TR MEMESFRALRMEA RN EERS SFRZES NIRRT BREE.
BEMEE MM EVEREH ML, L LR ARG TR B EHHRL
T ARRETEMBERTES " XCRREGHTE "SIAMEAFAXEEREFTH . XEFR
BB FHEREEN-TREEFE BATERERREEZ R LR, FTAESFRAN
EEMBE —HRAMBMEBHARTREB.EXHRALBEHTELEBRRANEREHR
HbmHFEEME.

YA EN 159658H1H



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

SHA EBis, FI S 4F Crossbar AIEMME AER A RLR S SRR RENTE 81

2 EBHESHITEISLEIRFEHE RSN

X IR & FEATIT S e P & Ak
B 55 B 3 55 X 1] TR 1 EL0E Y 68 I Management Host Computer |
BEHIN HEHIEESERREE 3 .
WAHR MELUR. RRMARAFITE Tesnaputor:
AEN. (DH ST EA PEs [
{Processing element), -7 PE Thi4g

A EESS OB — R BB G T (BT RS

Ay 40 1 25 DA B R 45 2 S R SR FF | Shared Quter Memory ‘
W45 , 38 B 70 A a0 STOT A A )
Ve AT R . 4 4L PR S 2 (8] 44 ML S UIE & 55 77 40 7 38 PR AR 4 % HY o RIS

B4 (DEMLPEESH—T5H—1 Fig. 1 Architecture of the optoelectronic hybrid parallel pro-
EmEPRANEN AR E A, cessing array system

H4X 84> PE fy Bl — 1 ZbBRR B3 EFI AT 8 A9 PE 2 (8138 F o A 2 A I S S 2 AR I 8 4
Sam R — B L A BESS 2 (R R ERE AR B 40 70 85 (A 4T == 6] b — 3 —HES
B B AR (5 22 3 7 U, PR S [ A Systolic KGR — MR MR EH AR X LT
WL BEEREF AT EME A A RV EEES ELH SIMD 5 MIMD J7
=W ok R €1 TiR

3 TOJ4RIEME Crossbar F3cBigHe 1

Crossbar B ¥ P £ B 42 % RN — B EEWERAE HME, 2N AIUEEF R
EWM2N SR LB G PEsON M AR N M HEMEEEEMAHE, F5 R T80s
Transputer i i, B A VISR FRESHMEENFEEET — .24 MPP 84 T 4079
ZHi,. B RSN L. ERN ERES B IBINE W EE. 32T805 R A 2432 32(1/0)
Crossbar 22 M 43 LI PE 22 A8 £3E# . MEA2/R . Crossbar FF X [MERH Crossbar JFX[EY]
FHELLAMR.

Crossbar C004 » Crossbar C0o04
{size n) PE(n-1 (size n)
| { ?

2 PE B3 rlay Higds
Fig. 2 Interconnect structure imra-PE
(£ 3] 2 (0] iy Y6 £F B2 R 4% i 1 D9 32 (/0N i A o] 4 Fe s 458  h (B8 LI (g B — 2 &
B L PE AN LB F JCH EER S HES NBERAZRF LS, FRFE—TES



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

82 E HEILR 43

FrEwfffELH YHFAATEHE. SEFXHREEIMAAT SENZETREBR
Fr . B aFXMHME SNAEERBA H A T1558. B 34 Crossbar H 7 M 55 ¢ 3 3 [

.
CBS mutiiptex| | @ﬁi’ﬂ‘ﬁpﬂf- d“““‘h mulliplex) |.no
! | _switch U PIN| [ switch |
1 ]
Transpuler array optical interconnection Transputer array
| | network I ]

CBS mult.lple:-c n me 0 @t_ muliplex| | CBS
switch fiber-optic channe switch

Pd2  Crossbar B i Bl 12 FEEM

Fig. 3 Diagram of otpical fiber crossbar interconnection network connecting two PE arrays

FHEERL TR EN AAHHENEF. YMERFNN=1,2) MESFSEIN LR G H T
PE PHI¥IBESE MM = 1.2) MEIFES) L5 &, 1) 4 PE A ETE G Al
NG, jy=>ME, 1) '
HEFEMIE ¢, 0 THERHASE G, D 8RBTS0 4858 iR iE. AREDm
B, EEPESZEPE ERFEN BT RBERFXFEHmAME N D ARSI XM
ARAINEHORBES,. CHOFE S . BE KRB RER . B RS EHEEIRINED.
B, Mg mit A Ta e LA S BERLE.

4 JEHFEEME L ST B AR T

MTFRRG PGS EF AR —SH M P A ER BT RA AR EERE
EH—-EHEEM R E LEREF IR BEFSeaEF AN ReEE L ZEaH Tid—
BT ARSI EHEM S EERM B EE L3 — 8t B e
I L R A 4 S 3 A BT A RE IR R R R R P R — {5 A B 3 AR (20 Mbps),
AR RFE NE ST AR, ERERA R RE LR TOR A AREAEFBNRL) B3 E
BOMERAREREN AORR . LED M THTREAEF Fak  TEBEGE XX . R B
BT HOR A IS A PIN B A RER ,  THREESE, hEEM LR, REX
AR GERESHEIANIHEER FELFERNTAOFRES, FSNES T HH PR
BEFT (54, B e B RS A e B8 L T AL (4 S 45 1 HE [ fmd,

NR;|LED&driv'md.£m Fiber EHP"""“’ comparator

iMe JEEFdL i Q1 IATRHER

Fig. 4 Schematic block diagram of simplified transceiver

—



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

SHA EBHE, FIFINEEF Crossbar EERMBTEFH _HAELRG L HBRLARMNTR 82

1 v ‘l-ff-
' B A O 15
I £1 el I
! EU ; l ®E| ';
: 74537 or T4F317 L
1
From 1
1
I

| 4

I

I

I

I . -
Transmitter

Optica ILFl-bet-

Fs StefyriidEaRAE

Fig. 5 Scheme of wransceiver

BIE £80B (SR, %8 HFBR-1402(LEDME Y6 I . HFBR-2023 PIN (I & AT B 1L
FEO/EEEM S . LIS 5060 mA BF, % 100/140 pm BHINE A BBIA G YT HE K —
13.5 dBm (44, 7 p W) ML A SE M A MR B8 T 5 TTL B P38 . R /M FALE M L H
JFEEwmEsE 8RB e R PS5 A 4354 D6 £ T U A 28 69 ¥ REETT T MR,
WiJG#4T T EEYUBIR . LR MR R%E, I A e IEME RS . B B m ey R P 5
6 7E 2 P T 3K 20 Mbps; WItRIW A SFEMIRBENTFL07Y, WL E 24 2 25 £ 520 Mbps
NRZ {50 BEe k.

5 & it

RRGHTHREAHTHN—TREF L. ERCITHABEE. T CERSER
RO EEHRIS BT HARER G VLSTER . 48 A RNFHEAR B RIFT
#b 38 R4 R PR JEAF TE F 4h  FLE H BE R o T BRI T B IR b L3R 9 T LR R AL Y
¥MT 2GR REE.MAXEEEARASARETFHARE SRS EETERMNEGS . KN
HEFTH _RESERBEMINZ HBEALEEE. BQTRFFIEMAME VLSI
Er S A T ARG e EE M SRR i E R AL e IR & T AL R TR
—REMTRNASR AR HEZNF TR,

- ECBERBRER U EMBISHIRHAY RE THRAZR. SFES T

# F X K

QI B.MMATLREARTNEL RN ITESMNE,1992,(12):74-79
[23R. W. Keyes .Fundamental Limits in Digital Information Processing. Proc IEEE.1981.69{2%.267— 278
[3] Edward E. E. Frietman et al. ,Parallel Optical Interconnects; Implementation of Optoelectronics in Multipro-



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

84 ¥FE HEILIRE 44

cessor Architectures. Appl. Opt. ,1990,29(8Y.1161— 1177

[4] Guha,]. Bristow et al. .Optical Interconnection for Massively Parallel Architectures. Appl. Opt. , 1990,29
(8>:1077—1093

[5] F. E. Kiamilaev,P. Marchand et al. . Performance Comparisen Between Optoelectronic and VLSI Multistage
Interconnection Metwarks. ,J. Lightwave Technol,1991.29{12) ;1674 — 1592

[5] Michea! & Feldman,Sadic CE sener, et al. , Comparison Between Optical and Electrical Interconnections
Based on Power and Speed Considerations. Appl. Opt. . 1888.27(9):1742— 1751

[7] Ayliffe,et al. .Comparison of Optical and Electrical Data Interconnections at the Board and Backplane Lev- .
els. Proc. SPIE, 1990.1281:2 —10

(8] S Lhilt%, iR b M HLE & 7 ik 8. T4/, 1992,21(5) 18— 23

913k iM%, B S TR B ENMHIES ER. o2’ HitHEAERT T e k. 1993,9:1—
3

[10] A 2% XaBESITEIENEMNTHENRTEFE ETFEHR1962,21(5) 435438

[111 A 2%, KB THPER PG EIEMIE. P2 . 1095.15(11),:1542— 1548

[12] TR, FHFT0TR M P PR S 95ET Crossbar HE MBS T EL. 4 F2 . ClFE ST i0msE108
B AR

Study on the Optoelectronic Hybrid Multi-processor System with Two
Arrays Interconnected by Optical Fiber Crossbar Interconnection Network
Wang Zhongzhu, Liu Desen
(Xi'an Institute of Optics and Fine Mechanics Academia Sinica,.Xi'an 7] 0068}

Abstract ’

A 3-D Optoelectronic Hybrid Parallel Processing Array System is constructed. This paper
introduces the architecture of this system. Processor array is composed of loosely coupled dis-
treibuted Army of Ants{(AA) processing elements({FE}. The design scheme and concepts of op-
tical interconnection network used in the computing system is also presented. Optical interconnec-
tion network consists of crossbar switching network and optical fiber interconnect communication
channels, The topology of network can be dynamically reconligured controlled by management
computer and has reconfiguration multiplicity. It capitalizes on the advantages of optical intereon-
nect such as massive parallelism ,large capabiltiy and the programming flexibility of electronic de-
vices.

Key words; Parallel processing, Multi-processor, Optical fiber interconnection nerwork,

Transceiver.
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