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ABSTRACT This paper describes a compact time-shared common memory multi-microprocessor system,
TCMS. It has m (not exceeding 8) processor units and a high speed common memory. It also uses a
time-shard common bus system. Each unit consists of two microprocessors and a local memory and is
connected throught a interface to a personal computer (used as a host computer). Each unit can access
Common memory at a speed one eighth (regardless of the value m) of a memory-cycle time of the
microprocessor and transfer data to the other units within one memory-cycle.

As an example of the use of TCMS a simulation method is given for analog operations, using a digital
processing approach. An analog operational component set up to the analog computer is represented in
the form of a byte-serial packet, which contains the description of analog operations, the coeffients and
the connecting imformation of the component. A set of such packets is stored into the common memory
to be executed by means of a parallel processing scheme.

The test operations using this simulation method were tried to make certain the functions of TCMS.
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PU, 2% “TC 2 BHH” ThHHZ Lxmbesd ((F),
«1).

@ TC o¥EHFI LD L,
«0).

@ PU, HEIAZEZ LTh bElASEE L (DD #3
FITCBIN D X TOME (QDMET8ps) 1z, fho
PU, 2bOEGRZRAASB &L &, Fig. 10 O3 E
RBNIET v 75 2 FETTH. Thht STA Ay 3
FTRARH 7 5 (F)=0Th 5. BtA%R T biE (Fy),
=1 Thh, ABERALLLS. ZOREX <y, b
DT 7w AL LTS

® BHBREIOE X, TXTCO FITDOWT (Fy);=0 &
755 ¥ TR,

® BRBEOLE, HohUD EDLI PU D
#IE (PU,, PU,, ---PU; D) Kit->T, HT &AM
DEIAZ PU L OMOIEML 2 FHE MO PU AELA
A fRET B ¥ TR,

B ZIZTEARr o b2 Py THHZENEANZH
1B, ARG EEAT » TRABHB T L

h EHT5 ((Fu),

FRAIS9E 7 A
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BWT 5.

3.2 TCMS OF X Ml

TCMS D W FVMEMEEE & BB bt v §
a V=¥ 3 vOERY LT ieRT.

1) 27 P OEE  INEREE, MEESN R
BREICHEHESS

(2) 27y bOMEE KA 25508

(3) BEFAIB LOEMERA  FE/NUEEER ),
HftHd4 4 v B (REEB3 1+ (HERHEET) +HK
BSOS 1850 (2 20#BER) 7€y )
@) BHAK A1 5 —BERRT X s Rk

(5) PU fHAER - 1 ~4M8 Bk 8 B TH)

TCMS O YFIHBENBEDT A D5 HD 1D
D7 v ys sf% Fig. 11 R3. EE7 , M3 T
NCR—DFESE L L, Pi~Py DOWHMERGE (£ 3
~) AL L, TAFTrE, VAT DN
B, FHREKR1ORT.

#1Trd 6 3% PU & MPy Hficllviesiéy
OMBIGE, 22 13 MPs 2FEHEM (A7 5, 73) 1,
MPy #ZhsA D7, 70EF w 78 LT MPy
DAy, PRI D FRATCEEONBEEITH S,
¥, AEETOPURAETH B, HERELEm

Enable
interrupt

Gisenable El
Return

interrupt

lTower
highest

[Return |

Fig. 10 A method against the overrap processing of
packets by multi-processor

1 0
DD
P, P2 Py
[
i Pa

Fig. 11 A program for a test of parallel-operations,
Py, Py, Py, M=2~64
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OB THE (PU DEEERICXS) & L.
ZDTAMERIVUTOZ L5

(1) Mm D&, m OWF X 5 NEEERE O EHER
Bixiews, [(BH)1 20X IRBEEr2WT—Ha D
Ry oy PEREFTIREWVGERD, KOXILFEER
TIDig. Zotked, M(<m) o PUTMED
Ay PRLEINTHAREIE Y O PU 1“2 R
RBTHB. 2Rz, F ORFIMECER L.
(2 M=m oL &, M=km (k. %¥%) b,

E(My, i) AT+ Tt (M, o) 3

m,

HAEACHB. KIEL, 27y FMENPU mfic
WEINDIEEY t(M,m) L&, K1 OfEET 5. f
ZWE, t=t T2WT, £(64,4)=29.6 ¥ LU (16,
2)=14.8 DL 3) XA T 5.
BRBEDZ L E®RT .

[—ZEHD PU Tr y PRI BREENL A<
o PORFEREDN, —EEEDOAAr o, PR AT

#1 TCMS o7 A MER

Sy b8 | ERPUK 1 & %Y Y OFHERFH
M m MP,  |MPs¥ LO'MP,

€1 msec t2 msec

1 4.2 4.0

2 2.2 2.4

2 3 2.2 2.4

4 2.2 2.4

1 8.0 7.6

2 4.2 4.2

4 3 4.2 4.0

4 2.6 2.6

1 15.6 14.6

2 8.2 7.8

8 3 6.2 6.0

4 4.6 4.4

1 312 28.6

2 15.8 14.8

16 3 12.2 11.2

4 8.6 8.0

1 62.0 56.6

2 314 29.0

32 3 22.0 20.2

4 16.6 15.2

1 123.8 112.8

2 62. 4 57.4

64 3 4.4 36.6

4 32.4 29.6

EEHME Ar=275 R LEH 5000

— 58 —

LN PU FREROMSEE TH B

Mz km 72 H1E (FE1 T m=3), M» m i\
Ba, CROBMRIIBEI Licy. FOBEEIZ, mED
Ry PTLIODEIABEI MR Iz b & THH
@ (M/m DEE) Oy, PHAEIRD L E, 22
PUMNRTEBLLTHS. UL, M>m OBLIL T
hHDZ%E PU O LI £ AR LT/ X
£, BROBEFIESK.
(B)m WHLT M BAEWEE, £t > Th
5. Zhix MPs A5, 73%EFL T\ 5[0
MPy X% o PERODHBELTFT LTS, L
L, (t1—22)/t2 12 0. 1 LANTH b, AERREIOFE & H
MPs OBEEREITHED LR TWBZ b h 5. i
B, WHOMPWRAT , 73 TRAA Y, FOEEY
KITZRIT AL (ZOHE, LI HBEOKEIIE
) wXBhL, a0 PUOMEEE Y2 EmE
LTw5.

33 Y3alb—-v 30

AE kY iav—v o voffl & LT, kO
Van der Pol AL ML = LA K.

d*z

W-—s(l—xz)—dtﬁ-ﬁ-z:O (4)

L, dz/dt BXU z DEHELX ERER 200k
IO 2(0) 275, ThefltldboTers 5 ok
Fig. 12 .

PRIV P ThZENR3ANKS IO 1 AHDIME
B8, P X3 ANHEESRERT Ay, VT h 5.
CM bwwksh»had 7 v 75 4% Fig. 8 % XU Fig.
12X DRDES5EHLENRS.

AP : 1,3, ay, ays, ais, Ay, A, As, A’

AP,  I,1,ay, Ay, A,

AP; . M, 3, asy, ass, ass, Ay, Ag, As, A's

L, I BIUCMRIEThZThBEIBR IOCHESRD

2~ F, an=—ap=¢, an=an=azx=1 KL a,=

X(0)

P,

Fig. 12 A progan to solve Van der Pol equation
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—1 THD. FHE (v.(1), i=1,2,3) 1% (A) ==x(0), 5 % ¥ B

(An=c@) x 30 @A)=0 &1, D) Bl EEDIB DT ¢ <y o+ AR, A
. — . — - Q Y, = = : Z 7R 4 sif=] s TR
Fig. 13 12 =1, 2(0)=0 X0V z(0)=27* &L B 233, 201/200 (1982)

el EOBreRt. ZZTAVWKEPUOMEHRE o) e, st waF<q 7 r Tty 0 ABEHR

3.2 TRLEF7AHR T H 5. REOHEBERH BT 5 —EE, 8. BT ARE¥LER, v AT 44
3, EXAMEEY M=2"% L LT, t=20 ©B\TI2.3 RasCaf [21, 536 (1983)

3) g, ik AR, RE ESE 2 = ) ER L

sec Thote. ¥, ZOMBEMIERIFRR T 4T ey AT A DRIE, HAES S o b— o a
¢, EXZFEOEE LO20E 1 [ HoESTPU D VELSBElY I V—va VY TR~ AV T L
W7 — 2% HCO 22 ) k—EEEL, OBbILT VAR, TA—L/4 (1983)
7YV ET LD T, P LTHWIEHOD
ThD.

4. HENE

INEfr eV F = s v T ax , B VAT AORE
Bz oW, FOA~A—FY 27T OERB IO 5 b
BEHARERA T Fr 7Y iar—Y g VEDWT
BRI, Frey =, b PU N CM CHEATE
B8 ETH AL, TOERIBCPUMNLODAA
* CM Vv 7 2 OBHEIZEF » X VCERT AT
CEHSTHD, ~— V77 LOBFERITETH
5. E¥l, ThULEOIEEOWTL, AL HEA=
=y PELEEREOREAC X > TEEFRETHS.
BHEROM##EhTtwbE=27 v 77 A3EE
AAVEETHHLDBEENCRIRTIEELH D,
4%, FORTH oz ¥ 0@k E B0 —, FEi/MK
AEERA, r—CoEHELIE 2 bR 5. ICHAET
3, TRV Iav—v g vVAERSEEORE,D
%. E¥l, %4 PU 2% 2MP hHERIATWBER
PERTAAFLLT, T—&78—=vY V=i,

VRl ENREZLBRS.
X
oL
—11
__zf

Fig. 13 A solution of Van der Pol equation by TCMS
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