(°

Vol. 12 No. 4 & "

VU -

April 1971

EMPS: EE7RE v Y2 XFL"

B R

T SEIE*

B EART B

—‘ﬁ**

Abstract

Several problems on the operating system of multiprocessor systems, and some general solu-

tions of these problems are discussed.

The EMPS (ETL Multi-Processor System) developed by the authors is reported. The basic

b otn e lelen o b 4 Lo cobicana ofF dliy foidn ancs ansasacimiantine fanmios

approacn io Auuulyluuc:aux Sysi€is, tne séneme o1 tne inter- <pu communication U.uuuuj/, over-

views of the EMPS (hardware and software system), the method of assignment of cpu’s to

processes, the structure of the Process Control program, and a general discussion on interlocks

from the viewpoint of preventing system deadlocks are given.

implemented in the EMPS.
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Fig. 1 The model of a signal processor system
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Fig. 2 The model of a multiprocessor system
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process __control__module: PROC; /*M-computer*/
DECLARE ¢_event EVENT_ VARIABLE INT (“17),
m_event EVENT_VARIABLE,
v_event EVENT_ VARIABLE, «rr-veovoeneneane (1)
i_event EVENT_ VARIABLE,
¢_event EVENT_ VARIABLE;
start: pre-processing .
wait: WATT (£_event, m_event); «-- oo (2)
IF m__event occured THEN GO TO receive_1;
main-processing-1;
IF control is necessary THEN GO TO send;
main-processing-2;
NOTIFY (¢_event);
exit: post-processing;

WAIT (m_event, e__event, i_event); «-weeeveen (3)
IF m__event occured THEN GO TO receive_2;
GO TO start;

send: NOTIFY (y_event);

GO TO @xXit; -rrerrmrrroermr s e (4)
receive__1: modify s-computer’s states;
NOTIFY (#_event);
IF e__event occured THEN GO TO wait; - (5)
GO TO exit;
receive__23 modify s-computer’s states;
NOTIFY (¢_event);
GO TO exit;
END:

Fig. 4 Inter-cpu control scheme
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Fig. 5 The model of a multiprocessor system
with one MM-computer
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Fig. 6 The model of a multiprocessor system
with two MM-Computer
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cpu-1 cpu-2 cpu-n
i Rl -
PRI
'1/ AR list ]\I (AR ]
\\\ //'Aflag ‘on”
L R List ]

A flag : Assigning flag

C list : Pointer to currently running PSW
AR list : List of PSW assigned to the cpu
R list : List of ready PSW

Fig. 7 Lists in the Process Control Module
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BRIz AR V22 A 757, EEEE REEBO
REOREEE L EL —FE LT MSW (M-compuer
Status Words) &UE3: MSW i3, MLEE ORAL
BREEZZEDTLOT, EHhOUBEEH»S BB X
had 2T, MSW 3, Y27 o0EET HNEE
BORIKEFHA A )it sb. Fig. 8 (cBf 4
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tocal memory shared memory
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Fig. 8 layout of the MSW’s on the main
memory
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BHEEOHRM A Y OR—FMHIc R4 v 2 hkhh,
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& LEBRIC, re-entrant {LDBEROMEFIITEX T
EiCtis. —fED re-entrant Fu s 5L R D,
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DIERERAE—DDF 1 s 5 LTEBT 22HICII,
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BAERE LT hiFIE 5w, £2 T Fig. 8 iKRT
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N &K<, Process HAHO T w7 5 ABKIIEADS
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PlEbs—Retis HkTdh 5. Ric EMPS AL
fo %R ~%,. EMPS & Process $lfon 7 a 4
7413, WBREBORRM2EL 1 BOEAICOAHE
AT&E5X51c, FIRAZRYCBELL. 2okdc
BR2EETEVSHIBRERTSE, LEOFRE
Db R THEDRBHADBE Z 5 5. EMPS ©
k% Fig. 9 ITRT. 220 MSW ~op#4 v &
2, BAOLDHFOLDEVIIFEFT, 2 D200E
¥EDHF A ®) LTR—0FMIcRET S [Fig. 9
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EVHHRTERT 5. MEEEOREMNEKR2EE
WHRBEDFTHEDT, MSW ZIFREMT HE
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| shared memory
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cpu-ls MSw ]

cpu-2's MSW |

1 1 !
cpu-1 {my j‘jﬂ; cpu-1s MSW ]
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(b one cpu (cpu-1)
Fig. 9 MSW’s layout in case of the EMPS
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LD D EZHET BLENL. Lich-T, £OH
X OETEHEEOL NS OS5 AHNEIT B, Process
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7. Interlock

2T TR, A OEMSHRIN T 3 interlock
%, deadlock BjIEDBED SERIETTRNS, b
T, EMPS THAE LI HFEICODWTdABR~NBZ &IC
3 5.

BES0S5Iv), BELARRV S, FETS0R
y YYIRELREIN AR LDV R T LATH,
{ O process (task) 3 £ 7F job A3, PR 5 47: resource
EZBAUNBOERTS. & X, EHbIZEH
process DN OHINZDECFRNLETH S,
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UNLK = 7 oo EHR®D resource DEAAFHSHES
723 ® ENQUE, DEQUE = 7 ofi X84 %2. EMPS
T3, WO resource FHA IZ % L T3 LOCK,
UNLK <=7 o%, EMiliceL T, 47Tz ETSS
1z& 3 ST\ SEIZE, RELEASE D##E% A
7z, 2T, EGHIRGL 13, resource MDFE S, process
% wait RIEICT 2700 OMEBIR I DEVLEbh
2XIBBATHS.

RICRIEE & 72 % D3, process 75 2 DL kD resource
Y ERE T 588cH 9% deadlock (hang-up) &I
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cility E®iFh, MALTHEBTE1DOFEL in-
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45, WOBEEIZ, LOCK, UNLK icxtitd 5 inter-
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2F D, M-3HMBEA%E 1 DD process & & %
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12EEE, By 7 LTV L dF~T
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ETI}, HR 8) iI#EU oMK, EMPS T,
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