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Abstract

This report represents the data transmission and control in computer complex, for real
time simulation, which is constructed with five minicomputers.

One of them, No. 0 Computer, controls input-output bus circuit which broadcasts data
and commands to each computer.

User can produce the task-programs without consideration of input-output instructions
between the computers.

Linkage editor identifies, classifies the variables to be transmitted.

It also generates control informations by which No. 0 computer transmits variables and
by which edits them for analog-digital, digital-analog converter.

Supervisor in No. 0 computer repeats communications at intervals of 10 ms with real time
system monitor in the other computers.

A method for broadcast-burst data transmission, generation of its control information and

synchronization among computers are described.
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Fig.3 System Configuration

Table 1 Data Transmission Rate

Buffer By3% 3 4 5 6 7
ESL— b (kW/sec) | 472 688 826 826 826
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Table 2 Supervisor Commands to RTSM

® % =¥ L] *
RTSM Ready | 0000 | RTSM O,
RTSM Active 0001 | RTSM o Task Schedule 2773 5.
RTSM Pause 0010 |RTSM @ Task Schedule %-{§1t3 3.
Task Control 0011 |§&E U7: Task @ Mode 2 KET 3.
Task Registor 0100 { Task & ZBAtsHEM LT LT Task %
Bigy5.

Data Request 0101 gddress HEELT L EO7— 2 2BERT

Data Transmit 0110 RTS’%{I @ Data Request |C[GELTF—
2%i18%

RTC Set 0111 | Supervisor hHE b &Efﬂ’i‘ YT
FALy Oy I ICBET

Tteration Update | 1000 | g L7 Task ogmﬁm;gim-z,.

Data Store 1001 | Address & Data XiEEL, BWT 3.

Schedule Restart | 1010 | g} LT\ 7= Task Schedule 2FBAT 3.

Response 1111 | RTSM 0)§}Rbi Supervisor TET U7-
zErms

Table 3 RTSM Commands to Supervisor

& M |a-r m %
Task State 0000 | Task O Mode MEFIhiL &%
REL#icAmsE€5.
Task Control 0001 [RTSM A Task Conlro] Block icZH
Block BELKILERSE
Data Request 0010 | Supervisor i€ Computer, Address EiE

LT1EOF~22RRT3

Data Transmit 0011 | Supervisor ¢ Data Request KHELT

F—R2ERE.

Task Caution 0100 'g:;kbmfpﬁ, RRREHE LT LR
(>3 .

RTSM Ready 0101 | s Computer f§ RTSM DO¥ARE.
RTSM Active 0110 |tk Con-\ﬁuter A RTSM @ Task Schedule
ERITTS.

RTSM Pause 0111 | #fs Computer f§ RTSM @ Task Schedule
EHLETS.

Task Control 1000 | fh Computer A Task @ Mode > X E3 3.
Monitor Fail 1001 %TSM MERBETALVI LEMSYE

Schedule Wait | 1010 ?'k Schedule Schlff L7z & A515 4

Response 1111 | Supervisor MEERH RTSM T L1
LEEMOED.
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(1) JSa=vFTa—F - EVa—Ngtfd 3

Yal& - ERTEIA TV LEIEETS.

(2) CS a=r FCHEATIHARES - RVE

(1) JS, Job Name, Library Name (1), Library Name (2),

(2) CS, Computer Number, Iteration Time (1) ---, Iteration
Time (4).

(3) ’i‘S. Task Name, Computer Number, Task Number, Task
Control Flag.

4) I.,S, Variable Name, Mode (AI/AO/DI/DO), Channel
Number.

(5) ES.

(6) LD.

(7) EX.

Fig. 9 Parameter for Linkage Editor
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No.7 Fig. 12 Symbol Table
Computer
_(I;_Om u?er (ﬁﬁfgr %%Er Tﬂ‘ﬂ 7’Atﬂjj: ?4 1&
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Fig. 11 Linkage Table
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Relocatable Object Program Load Module

Transmitted D Xsys; : RES M |

Area
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Z; :RESL ~| Z,:RESL
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Area | Y;:RESN :
: END : END

Fig. 13 Separation of Transmitted Data
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Fig. 15 Synchronizing Time Chart
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Table 4 Data Transmission in Runge-Ktuta Method

No. i Computer No. j Computer

1 zi* Broadcast
z;° Broadcast

kir=A4zoX fi(2% ) Tu®)
zil=z0+(1/2)k;!

2 | kit=dzoxfi(zd - z)
zt=xi%(1/2)k;?

3 z;! Broadcast
z ;' Broadcast

kjt=A4zoX fi(zo!, -1 Zn?)
zit=z0+(1/2)k

4 kit=A4zoX fi(zo', ", Zu?)
zit=zi®+(1/2)k;?

5 zi? Broadcast
xj* Broadcast

kP=A4zoX fj(Z0?, s Tn?)
zp=x0+k;

6 | kiP=dzexfi(zd, s zat)
xd=x%+k®

7 z;% Brodcast
zj% Broadcast

kj‘=dzoX fi(xo® > Zad)
zj¢=z94-(1/6)kj'+kj*
+ki2+ k)

kit=dzoX fi(ze s xu®)
Zit=x0+(1/6) kit + kit
+hid+kit)

+, BURKSFEX

dxi/dzo= f1(zo, 21, *+*, Zn),
dx..»/dxo=f:(xo, Z1, *+v, Za),

dx‘./dxo= Fa(zo, 21, -+, Ta).
MR Hikx Table 4 iT/RT.

#ih 1, 3 5 7 TEEREEXL, 246 87T
HEATY, 4887 Runge-Kutta B 1 X5 » 7
NETT 5.

T, REER FCOHEBTETIRTLE
{, dzo BMVIEBDOELHEERT.

. €t ¥ U

AEBIIBICRERE L, RO ELBHELDONTS.

(1) HEBMT—H—DEEET 2L, ZOEK
DIRIZ-RICHALT, EXAHHMAT S.

N=F92T7T7u—FFr X EXETT
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BTEI.

(2) Vobh—Y 271 20b&ic, BEF—2%
ZHEETAEBRICHERL, BXYEEHMESE
BRLEBTE:.

(3) 2HEBMcA—7— 2% BAHNICELEE
E, Ylalv=varZal i sfEfiic 2R
IDOARNEREEST2KEYT, HEBMD
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TLIEESZE SV VY a v OERICEST 3.
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