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o = B A A7k load-balancing 715 (schedul-
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e Parallelism detection”] 5
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NYU New York Univ.

TRAC Texas Univ.
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Center

Navier-Stock | Princeton Univ.
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CEDAR Univ. of Illinois

Cm* Carnegie~-Mellon Univ.
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V. Scheduling

Scheduling® 4943l7] Aol =
Mo} Bl &2 (task) 2 T4 ]
o] ZRAAE o]RojFct A9 ??}"’I".

Schedulingoll &= B|£32 B T 247128
el h compilests Ao A compilerel]
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Machine Scheduling
HEP Task; Dynamic

Process; Dynamic self-scheduling
CEDAR | Task; Dynamic

Procss; Static

HEP machinedl] A= &l &8 4 g+ delay®
ol al Aol A zko] Aol 7
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Dynamic Scheduling ¥4 & & &= multiprogra-
mming 7] 5% 7F3 A2 dol) 4 AEE = first-
come-first-serve, least-service-time-first,
round-robin, preemptive B4

g+

random-choice,
%-0] muliiprocessor systemol] 4 =

el

(a) DIMENSION A(100), B(100), C(100), D(100)

N=100

DO 10 I=1, N
AD)=BO+CO)
D) =A% * 2

10 CONTINUE
(b) COMMAND A (100), B (100), C(100),D
N=100

(100), N

NP=10

PURGE $ NOI, $ TOTAL

$ TOTAL=0
DO 10 I=1, (NP—1)

CREAT DOALL($ NOI, $ TOTAL)
10 CONTINUE

CALL DOALL($ NOI, $ TOTAL)

20 IF (VALUE($ TOTAL).LT. N)GOTO 20
SUBROUTINE DOALL ($ NOI, $ TOTAL)

MON A(100), B(100), C(100), D
(100}, N

100 I=$ NOI
$ NOI=I+1
IF{. GT. N) GOTO 200
A(D=BO)+CI)
DM =AI) %% 2
$ TOTAL=§ TOTAL+1
GOTO 100

200 RETURN
END

(a) Serial source code

(b} Parallel self-scheduling code

12l 3. Self-scheduling in HEP
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DO 102 I=1, 10000
F(I)=ABS (F (1))
(GO.LT. 0) F()= —F ()

(a) Serial code

102 IF

C:IN=10
local private integer tasknum(N) 6 T, J
global shared integer 1
=0
do j=i, N
T=creat-task( )
tasknum (J) =T
call start-task(T, CC)
end do
do J=1, N
T=tasknum (J)
call wait-task(T)
call delete-task(T)
end do
CC : local private integer J, K
dowhile (sync{1 <100, J=-+ 4+ 1))
J=J%100—99
do K=1J, J499
F(I) =abs (F (1))
if(GA). it. OOF () =—F()
end do
end while
call end-task( )
(b) Parallel code
12l 4. Scheduling in Cedar

V. Synchronization

Multiprocessor systemol] 4 2] synchronizat-
ion-& multiprocessingg s} o A7 i =R
Al ~7k2] synchronization® wgle}l. Synchron-
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° Test & Set

° Bit map synchronization method

° Message passing method

1. Test & Set

IBM 360/37001 4] AF-£3}4= ulwl © 2 ghared
variabledl] & mutual access& 7}5alA] g
ch. 28 5l test & set?] 7]50) Lebul 9l v}

2.8 50l 4 shared variable-g accesssl ] = I
EA A a=09 o accessE & 4 o} wfe}
Aa=0% o] ZR2ALE a= 12 sk 2}7]7}
Z R £E0] o] shared

variable® access® 4 ¢4 3 c}2

accessdhi= FoF vl
access
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athg oh4] a= 08 s} o} B Z 2 A7} ace-
esst 4+ A G ke whrl eel,
2. Bit-map Method
Cedaroll 4] A}-83}&= ubwo]c),
PROCESS Mutual(a) ;
WHILE Test $ Set (a) () 0DO

Nothing;
Access The Shared Variable;
a=(;
END .
12 5. Mutual execlusion implementented by

test & set

READ/WRITE, Address, Mask7} synchron-

ization instruction®. &4 implement 5o ¢lc},

Mask+ F/EbitE testdlil set#] 7] 7] 2)s] 4}
&5k
READ/WRITES] 43l sequences t}& )

ol Aefxlch

READ

A Maski OR Key 1)

F=1
Register«-Memory (Address) ;
Key+—Mask AND Key
WRITE

m

TV Maski AND Key 1)) ;

i=1
Memory (Address)+Register
Key«-Mask OR Key
ol & Fo Ry, R, W, R,

& Memory locationd accesssh ol olof cofdt

Wl o
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Bit-map table-2 3 34l ekl 9lef ®e] SY

NC value®l R,9] Mask value® 7F# 1 e} 4
velz 4% AFA7E Tables] &E 4T F

ek,

I 3. Bit-map synchronization example

SYNC OR MASK VALUE

Ws R‘ W32 st Rz RI

Initial SYNC value| 1 0 1 1 1
MASK of R, 1 1 1 0 1
SYNC after R, 1 0 1 1
MASK of R, 1 1 0 1 0 1
SYNC after R, 1 0 0 0 0 O

MASK of W,
SYNC after W,

—
[
[
<o

MASK of R,
SYNC after R, 0 0 1 1 0 0

[an]
<
—
ot

MASK of Wi 1 0 0 0 1 1
SYNC after W, 1 0 1 1 1 1

3. Message Passing 4]
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