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In the high performance system for hard real-time processing, there are many advantages by
using multiprocessor system and distributing many tasks on each processor.

There are many ways of connection between processors, e.g., Bus connection, Memory con-
nection, and Multi stage switch connection. In real-time processing system, Memory connected
multiprocessor is better than all, because it makes the programming easier, data tansfer faster,

and so on.
In this report, we propose a new multiport shared memory architecture makes more processor
connect to each other.
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Multiport Memory

transfer)
Case of 16-port (4-port x 4)

5: Optical transfer Multiport Memory T s,

4.1 XBEE=XRTICIZLBFE
35 LBbNE., TITAMTRKEM 20BERDOY | s pmamasaes 3t [ LASKE ] Codol

TOHOFHEET R o %, KT X > T, BEREHANTHEBIINICT~
‘ TOBENEEEIND,
FEL A BERTB IO EORA— 2. RICBADK=ERTICoElTAEY ODAEE—E
i~ 2 3 4 LB DI —FOR— b DL ICEERTLS.
2 4 16 256

16 | 256 65,536 PED XS nFHETEREZTET TS,

64 | 4,096 | 16,777,216
16 | 256 | 65,536 232

M : Memory
I: Interface

P : Processor

4 EXFE
Fiffio LSicLT, wAFHK—EEFE AT ) 2EBAL
frE, A Y r LTHEBES 5 HICRASKT

ICEAVAHESIIRETIC , BEFO~=LFH—F A
Y RHOABESICRE YL (ﬁ-‘ Ao A Composition of Row-Memory,Colmun-Memory,
EYICERON TS F — X HEA—KLAFAEED pricrince sad Frocesser

v, ZORHOFERE LTERBOTAF K~ A€

DOEBERTRETOLSIKLTEADAEY ORARER 7: Interface between Memory and Memory
F3ZEILEoT, EDOFIHEF—F2—HIHELC

—100—



4.2 BHEOZLFHE—-FAEVIZEDFE

1 FFEEFRAIERMEI DL EDOF—21Ff v 54—
T7z— R Ko TERICEZAL DN Y 7 FURFE
LREELCHZ DS —FHONVYIDT—7 YT
KHRIRICHEERAZTND, M8TH (a) DFMHICIC
Hrd,

2. RICBERAIDOEBI >ARER L BRLTELET
CEELTWA A, v —T7=z—2 k7 —-F%v )
TIREBEIAIDDHoLHDONYy 7 HbH S5 —FHD
VIANEDT—F VY TORBEEET S, K
8Tt (b) OFMWiIcH L5,

Eo kS aFECEEET A3 Cick), EhEh
DIFICHRd Ny 78S L, FICHEZ 703 LI
BltoNEERFE> L5 IKh 3,

(b) All Interface Units(except Unit on Column ijon Row j

write the transfer data on all Columns except Column i at t=2

[ 8: Transfer Sequence(Memory Trszpr)

5 v3ialb—var

51 v3ialb—>3rhE

AIETRE L A ERELEA< v F X— PR A E)
Tt BXALBOEEID LEERETS LEbNS,
COWMEIBETEILICKoT, £ EEIELLYL
X3 e v yAf— DAY R L YHBEMNETT S
rEbhd, EITEARE TR, COEBETHOBE
DYDOHPLUTO &S RFHEER TR ko, FHERRR
J—x5F—2av tCCEBICLS Y IaL—2 %
BLTERo7, YIalb—2ik, HBE—FEDHFAL 71
OHTEOBEHRBEAETIADOT 7 EANEI, £D
T ARFEIRLTHEPBEERALTHEI PR EER
FELTERETNDOHAL 7 AICHBVTT 7 e XOHEEIR
ET50BrEYIaL—FLTWE, FHEEEL LT
X, @ EEOR: bAVES Y 1 b L EROHEDE
TESEHEALL,

5.2 FErIalL—val
o HEEOBES

1. 7 — F# 4~256, Read : Write i 15:1
T 7 & RABER 1/2~1/128

2. 7 — F# 16, Read : Write b 1:1 ~15:1
7 7 & ZREE 1/2~1/128

o FEVIEEDOHES
1. 7 — Y#1 4~256, Read : Write k. 15:1
T 7 & ZFEE 1/2~1/128
2. 7 — FH 16, Read : Write it 1:1 ~15:1
T 7 & AWESE 1/2~1/128

PE4DOBEHBELCYr Iab—Cavifiholk,
hE IEOEREL L& T vty 42t OFEEY
Eh, BREETAENI00EEIEREL, ED1EIED
SEHED 100 BCOFEE & - HEEBEHER E—F
fEr L%,

53 vialb—>g iR

5.3.1 HBEEZXT I CIZLDIERDES
Yialb—va vyORBRUTOMINIART LS5 2E

rELNE,

5.3.2 HHEORALFE—FAEY—ICLDHRROES

vial—ta vORBRMTOMILI2CRT LS &
EAEO NI,

—101—



Speed Ratio

1.000

0.500
i O : 4-port
u D : 16-port
- V : G4-port
X : 256-port
1 1 1 1 1 J
0'008.000 . 0.200 0.400 0.600

Access Probability

9: Optical Transfer (Read:Write = 15:1)

54 EE

Yialb—vaviERErBir, £— 1 ROBALS
VA AEYICXIEROHSICE A — r A 64 D E
2 ERARICEENMETLTWAZ tdtbhArs, o0
PO AEVICEIEZDOHEICIEF- PR I6CERE
PENLUTOBKCOFERMEE LV, X LHEE
T 7 e ROFEMECEE, ThDLT 7 £ RO/
FOR (PAET 7 e XL 0L UTERECHS) ik,
64 K~ DMK THHIBEOHEEV»HFTEZDT
COXSHRBECEHATETH S,

RERFTICIK L ZBROBEIZ, 4 #—+2b 64
F— FEEETRENL> 2REQETHAELNRL, 4
H— F, 16 F— F OJ/EICIZIT L A FEEOEVBS L
RERV, 256 F— FOBHICXBLHEEOET SRS
NEPAEVICLIEEOBSIIrRERETRESR
BV, ThoDZ krb, X=ZRTICEAVIESIC
i 256 K— F OB T THERICHL S 3,

PRSI EERAHILOBAETCHZ L, AEYICXD
EEOBEICR 1105k rbTTRES EIDR

Speed Ratio

1.000 F
i
0.500 |
A 10:1
T+ 1
1 1 1 1 1 1
0.009 500 0.200 0.400 0.600

Access Probability

4 10: Optical Transfer' (16-Port)

E—-FETAREOND, LA LEROERBLEGAIC
FPOTHRAIHLICERTHE I ZLLBEARIEZS
SRV ERDNIOT, COBEDOXEY - VET
THFSERICWHAS 2t BEbh B,

FHHRABFEEALLDBEACRESI b, R=KRTIC
Lk BB OBSIC, A€ VICXIEXOBSIIYA
HERREOETREOALL, ot dHMLLIBEETAA
RIS, HARLAEERSL= L1IOHETH AEY
KEBEEDHED I BEOX Y- FHELNE, &
DEEORE—- VLI ML BEAZIEZZ LS
REESOIGAICBELTH TAIHERICHZ S 5,

EEELTHADE, KB TRELA~AFF— 1 3EFH
Ay OBBAER A €Y IC X ZEEDBHE OB
TH 16 F— MERKT, DEVHELVT 7 X0Oh v
BICIFEBICEYD A FR— 1+ A2 ) OBRHETD
2rwid, g, AERTICRE-ARBFEIC 2R
D OBEREARECE S b D L EDbIS,

—102-



Speed Ratio

1.000

0.500

O : 4-port
D : 16-port
V : 64-port
i X : 256-port
1 i 1 1 1 1
0-908 600 0.200 0.400 0.600

Access Probability

11: Memory Transfer (Read:Write = 15:1)

6 &HbHUIZ

FHESZRTI CoERICE > T, ABTRELL~
AFR— I A Y OHEEIRENICHET b DL
HEbns0oTh=RkT ] CHAEMICERT 2 C L ' EE
N, i, 2RTHU OB EICOWTIIFHER T
ToTLhLBHSHRIT 2RTLLDBEOTMED Th o
TEBELERAELRET S I LIEETHI LED

ns,

L2

[1] B &, Bi% 15—, AR B, thE ) BeIcE
ZerF<f ety yORFBHECONT?,

= FiEEEERS, J65-D, 3, 1982,

[2] T.Ae and R.Aibara, “Experimentation and Analy-
sis of Multiprocessor Systems,” Proc. IEEE Real-

Time Systems Symposium, L.A., pp.69-80, 1982.

[3] T.Ae, S.Tenma, H.Yamasaki and M.Kitagawa,
“A Distributed Real-Time Processing Lanuage

—103—

Speed Ratio

R:W
1.000 F O 1
a
= v
X
<
5 A
+
0.500 F
1 1 1 L 1 i
0999 500 0.200 0.400 0.600

Access Probability

4 12: Memory Transfer (16-Port)

on Multimicroprocessor System,”Proc.JIEEE Real-
Time Systems Sympsium, Washington D.C., pp.20-
29, 1983.

P 2 HLLHEE T -7 77+ (SR B R),
B 4 3, F.E,1990.

SR &2, BT AHFRER L X 7 AR, BE
2O%k 74 4,pp.407-413,1992.

OB, FEIT OB, M RIE kA vEr—=ats
va v BIE%AEE,75,9,1992.

M.Koyanagi, H.Tanaka, H.Mori and J.Iba, “De-
sign of 4kbit X 4Layer Optically Coupled Three-
Dimentional Common Memory for Parallel Pro-
cessor System,”IEEE J.Solid State Circuits, 25, 1,
pp.109-116, 1990.

(8] /MIIEIE, RS2, FIL &, 3 UUTERata A =

Yy EEOARFIME2 Yy E2— R AT L, AT b
o =2 X126, pp.76-82, June 1992.



[9] J. A. Stankovic et al., “SpringNet : A Scalable Ar-
chitecture For High Performance, Predictable, and
Distributed Real-Time Computing,”"IEEE Work-
shop on Real-Time Oparating System, 1991.

[10] D.Mosberger, “Memory Consistency Models,”
ACM Operating Systems Review, 27, 1, pp.18-26,
Jan.1993 ' '

[11] FEE—fh, Xz v Ca— XA, & — L4,
1992.

(12] PIILE, VLS 1 2 v Ea—%, BFHESEREY
£,1988.

[13] T.Ae et al., “Hypercube is better than De Bruijn
for Connectionist,”Proc. 5th ISMM Int.Conf. on
Parallel and Distributed Computing and Systems,
Pittsburgh, pp.370-372, Oct. 1992.

[14] T.Ae, R.Aibara and S.Fujita, “Non-Protocol
Shared Memory for Real-Time Systems,”Proc. In-
ternational Workshop on Parallel and Distributed
Real-Time Systems, Newport Beach, pp.159-163,
April 1993.

[15) ByL, EER, AHEE, Lsp BB, KA v 2 —at v =
vEE AE ) BEBBELEN S ety b T %77 F
7, BFEHEEERHINHE, CPSY92-25, pp.41-
46, 1992.

[16] BITL &, “BRKIC 3 1 3 ERRI > X 7 A O PFEEIN
(IBFEER), &8 1 EERML R 7 LT =7 vay 7,
CPSY91-71, 1992.

—104—



