GPSS Zz 2o wWadslo 245 o

GPSS Zz1d9 Was Ba AT

A Study on the Implementation of GPSS Program on
a Parallel Computer

#dal’

Jungmi Yoon

(abstract

With the rapidly increasing complexity of decision-making or system development in
the fields of industry, management, etc., modelling techniques using simulation has hecome
more highlighted. Particularly, the advent of parallel computer systems not only has opened
a new horizon of parallel simulation, but also has greatly contributed to the speed-up of the
execution of simulation. The implementation of parallel simulation, however, is not a easy

job for those who accustomed to the existing computer systems. And it is also necessarily
confronted with the problem of synchronization conflicts in the process.

Thus, how to allow a wider community of users to gain access to parallel simulation
while solving synchronization conflicts has become an important issue in simulation study.
As a method to solve these problems, this paper is primarily concerned with the
implementation of GPSS which is a generally used simulation language for discrete event
simulation, onto a parallel computer using C-LINDA. For that, this paper is to suggest a
model and algorithm and to experiment it using a case.
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GENERATE, ADVANCE, SEIZE/RELEASE,
START, TERMINATEEZ $422 %713 FE°

o 5o} FE WA ol & Ay A% duF
& us Hr|2 g AN E BE dngEe F
MY ZzA2 LP1¥ LP28 A33t9a, LP1o]
LP2of Hd&ste Aoz 7T ol Al 7 ol
28 ZRA 2 ML HEx " 5+ Qo

221. &713 FE°] LASA e #F

GENERATE &3& M2& ZTa2A2~8 443t
£ @4lo]lz, ADVANCE &2 AJzte] Azug
AZdHFE 715 FIT gA ol EFE
o dsire 718 FEol HWFH BAA gornz
7188 & IAE 2HIA @i &AHH
(sequential) A Ed# o] A9} Fo] HAPstAr F
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IF (LP2 is the executing process)
THEN {

IF (LP1 has already captured the common server when LP2

requests it)

case 1. THEN LP2 must wait until LP] releases the server
ELSE {
LP2 captures the common server
IF (the time that LP2 releases the server < the time
that LP1 captures the next server)
case 2. THEN LP1 and LP2 continue to run : no problem here
case 3. ELSE LP1 must be backed up until the time that LP2
releases the server
}
}
ELSE LP1 and LP2 continue to run
(CASE 1)

Q O.K. to capture

e 1 N

time —»

(CASE 2)

e 1L [ )

LP1 [ [ 1 [ | IX
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IF (LP] is the executing process)

THEN
ELSE {

the number in TC of LP1

g 5
713 &

|(termination counter :
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is saved and LPs continue to run

. find the right place for the number in TC of LP2 by its time

IF (the number in TC of LP1 + the number in TC of LP2 >= the

number in TC)
THEN {

Case 1.

Case 2.

Case 3.

IF (the number in TC of LP1 + the number in

ELSE

LP2

== the number in TC)
THEN all LPs stop to run with the simulation clock time

of LP2

all LPs stop to run with the simulation clock time

of LP1

TC of

ELSE the number in TC of LP2 is saved and LPs continue to run
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(CSAE 1)
#of TC

5 the number in TC

LP1

the simulation clock time

the number in TC

LP2

0 the simulation clock time
(CSAE 2)
#of TC
B |
B ORI, "¢
he number in TC
Lp1 3 . t
. — 1
] e
0 the simulation clock time
1
#of TC
B oo Lo
[}
4l TP
| .
LP2 3 : the number in TC
g [ b
T T ................
: the simulation clock time
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the number in TC

the simulation clock time

the number in TC

the simulation clock time
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int, long, short, char, float, double®] &S Z=th
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¥ OE s Zaaqxz 7‘1%54‘31 9] 2l
4% structure, pointer, array, union< A& 4 ¢l

.il

P #4925 ol FEo EAshe
Ag danan dAshs FEol A4H 12,
27 oy 0& Wk Y5 S



54

Al e ol MEte] =2X| M8A M2%, 1999. 6

s RD 3 1IN &9 Hsdy /& 33tz n OUT &+ :
FE IAHE FEE Zo}, 2 {FES AARA & 2 Fokeke 71w
a2 HojeE 7led TP

RDP &< : INP et 2L 7sE AU o

43 S

2l AA A

SIMULATE base time unit: lhour
* LP1
GENERATE 15, 5 Type A ships arrive, one by one
SEIZE BERTHArequest / capture the A berth
SEIZE TUGBOAT request/capture the tugboat
ADVANCE 2 berthing time
RELEASE TUGBOAT let the tugboat go
ADVANCE 8 2 unloading time
SEIZE TUGBOAT request/capture the tugboat again
ADVANCE 1 deberthing time
RELEASE TUGBOAT let the tugboat go
RELEASE BERTHAnNo longer occupying the A berth
TERMINATE 1 Type A ships leave, one by one
* P2
GENERATE 20, 5 Type B ships arrive, one by one
SEIZE BERTHBrequest/capture the B berth
SEIZE TUGBOAT request/capture the tugboat
ADVANCE 2 berthing time
RELEASE TUGBOAT let the tugboat go
ADVANCE 10, 4 unloading time
SEIZE TUGBOAT request/capture the tugboat again
ADVANCE 1 deberthing time
RELEASE TUGBOAT let the tugboat go
RELEASE BERTHBno longer occupying the B berth
TERMINATE 1 Type B ships leave, one by one
START 500 start the Xact-Movement phase
END end of Model-File execution

<718 1> GPSS Tugboat 221
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Initialize Routine
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Tuple Space
Y
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Processes P
return
____,¢
Report
Results END
Terminate-
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Routine
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Timing Routine
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Rollback Routine
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2 NYFEANT. LP2E AN dELEolA
MYF G Ao Al 94X & <133 "Rollback
Routine; & A8t}

a 'Rollback Routine; oA 759" A%t
o]F o] EAAMAE0] LP29 MY AEA A|AE
3, olw AAY ENAM FuiE E9E ERA
Aol o Bl 4k FhshA €t

s Sde  EdAdMel FEFE  dHuiyg
MTerminate-Check Routine; o] 3 ®c} o F&
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MNAE F ZZ2A 20 AGFOZN F ZIZAXE
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o §718 FEAFE U] Y F Z2AX
= /i 9AZ] P19 22 AZto g F Zaas
Stoll Q= AYY2ENA EANAY A A& 2
ol MEFYAE <t QU&= LP2 9 F8 AF7 #
4 AYPFEAIZ LP1Y F5 Al57] #9 o] Fof
A F8 A57) &2 START AodlA e Agtat vlx
gt} whek Fo] AT HoW F ZRAXE FE
378 B3 LPIYA 5713 $& &A7F HA8HA
gt dAAE dALstn, wAAE "I
LP12 A& A& a8y jteo] A% AV
Tod RE LPE AEdHoAS Yok 3t B
3 AlZtE @A AlEHolAS Fag

s 24749 LP7} A4S YR F Z2 A 244
#E ugss F TAae HgH oA gES

ol Z#%E XE F}
4. A8 ¥ RN
4.1 A¥

4. 1. 1 GENERATE &#&o] F MY A5

GPSS Tugboat T2 1% e shte] T4
Mg AH83 A9 Al e ZRANZZY LPE
A8 F M, F Z2A2 & ME AT B 4
YA ZHE 50, 100, 5009] F5 AlF7] @3 FA €
FAA 1AM AagsEdg. 1048 s Agsn
Z47ke] ARe () ol AT

<E 1> Ao Ang 93 Hu¥oltt
'CDS, & F Z2ANA8t BE LPEo] 3r}e =
ZAMZ A8g51 'NETWORK, € F ZZAx
¢} zZ+zte) LP7} v Z2AME Aygs v
tt. TORIGINAL, 2 ®3} g§lo] Fo]% GPSS =
2o A 3t 3 'CHANGE1,
TCHANGEZ, olA¥ LP2o] & Auke] g
4228 A|7Hberthing time)# Zdo] A23% AT
(deberthing time)& 0022 H3A A AP35
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<# 1> LP = 2¢!

A4 49a4

TC-50 TC-100 TC=500
3 5 3
ORIGINAL | (2333333242 | (6465554645) | (232324212422,
.............................................................................................................................................. 22,2523.22)
i3 28 126
4 of rellbackc | TIHIZITIAIAN5, | (231839312422, | (136122120113,
12.12.13) 05.42.9826)  |124.128,155,110,135,
N R T T 20
13 335 1351
D | # of rollback | (110,117.72,140,92, | (236,141,320,308, |(1066,1681,897,948,
transaction | 87,14699.237.252) |186,164,174411,236,| 1147,1192,2092,
S 174) 1166.1444,1873)
2 3 12
CHANGE 1 | (1212212122 | (2333443323) | (11,1611,10,12,13,
14.11.11.11)
3 4 17
CHANGE 2 | (2333223332 | (4544544444) | (20,16,18,1514.21,
18.17.15.17)
2 y 18
o | ORIGINAL | 2222223232 | 6443643444 | (162017211322,
15170619
. 14 28 130
4 of rollback | (1012161813185, (242635381725, | (119,113,119,158,
9,12.11) 31203026)  |140,138,127.119,126,
T
_______________________________________________________________________________________________________________________ 140)
w 1277 201 1319
# of rollback |(103,106,146,152,149,| (165,307,400,220, | (1359,1254,1438,
o | transaction | 12899,120,150,118) |178,205,367 345,422, | 1253,1388,887,1361,
208) 1434.1376,1440)
1 2 7
R | CHANGE 1 | () 111111110) | 2222221222 | (8868866.1.7.8)
2 3 12
K| CHANGE 2 | (21.1.1222211) | (3332243334) |(11,914,17,10,12,14,
139.13)
%o, CHANGEL, % (CHANGEZ, R¥% & 2EEA A48 ¥8 zaiad

LP27t /A4 HORES

AHE8EA] %71 wE

of 713t 289 A Ay TAHA Fov, &

% 2uE

Qi

ek Ev LP2st

SEIZE/RELEASE TUGBOAT &%4& A3% o

FHAL

'CHANGEL, &

HIREd 3] 7]

qE
FTCHANGE2, & 5713 FE&A47} 2A4HA

”]"ﬂ

2
£

L.
=]

dE 75 ol FARRL ANTHE Hel Fo]

7 g}, mepA

Il

"CHANGE2, & 5718t
g B8] A% YANRE FASEY AEEE
H

= 12
T
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412 GENERATE 2%¢ %713 A%
Aol A GPSS ZE219] [PE 37 &2

* LP3 * LP4
GENERATE 40 GENERATE 50, 5
SEIZE BERTHC SEIZE BERTHD
SEIZE TUGBOAT SEIZE TUGBOAT
ADVANCE 2 ADVANCE 2
RELEASE TUGBOAT RELEASE TUGBOAT
ADVANCE 104 ADVANCE 2, 5
SEIZE TUGBOAT SEIZE TUGBOAT
ADVANCE 1 ADVANCE 1
RELEASE TUGBOAT RELEASE TUGBOAT
RELEASE BERTHC RELEASE BERTHD

TERMINATE 1 TERMINATE 1
<% 3> Tughoat ZZ1Y9| &%

<E 2> LPY o W& AygAy

# of
GENERATE 2 7N(2 LPs) 3 70(3 LPs) 4 7§(4 LPs)
23 42 71
Execution Time |(23,23,24,21,24,22,22, ((42,39,42,42,36,46,46, |(83,70,58,58,58,91,70,7
25,23,22) 36,52,39) 4,87,62)
C 126 273 412
D # of Rollback |(136,122,120,113,124, |(293,247,257,216,275, [(480,334,333,365,338,5
S 128,155,110,135,120) |324,238,297,365,216) |58,404,441,432,426)
1351 2970 4672
# of Rolledback |(1066,1681,897,948, (3212,2488,3080,2756, |(5440,4548,39403828,
Transaction 1147,1192,2092,1166, |2684,3244,3076,2568, |3704,6008,4776,4872,5
1444,1873) 4072,2516) 732,3876)
18 30 45
execution time [(18,18,20,17,16,17,19, |(32,30,31,30,31,28,31, |(46,52,35,48,35,41,50,5
N 19,19,19) 29,29,30) 5,50,37)
’EI:‘ 130 235 505
W # of rollback (119,113,119,158,140, 1(315,242,278,230,230, |(557,657,365,575,391,4
0 138,127,119,126,140) 1117,247,221,247,221) |55,585,558,531,368)
R 1319 2459 5627
K [# of Rolledback [(1359,1254,1438,1253, [(3172,2836,2940,2024, |(5532,6724,4352,6092,
Transaction 1388,887,1361,1434, |2600,1384,3036,1956, 14444,5208,6852,6792,
1376,1440) 2176,2468) 5968,4304)
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n O 74O Z2AME ASA TCH00.E A
PAz1 "CHANGEL, o 3%, dgArzto] 1223
o 7% E BAU UL A8 wejsn]
& gelA 1229 YAl BRSE SulB
Wb C-LINDAE 1h) Z2A4E A8
e oMHsr MAES & 5 AAHCE 1>

t

E

ﬂéﬂmﬂé

}_)
p & Y Z2AME AMHEEIA TC=5002.8 4
kAl TCHANGEZ2, o 7%, 4d3rzte]
'CHANGEL, 9] 12z°f H3] 5271 o F7+s 17
22 YEYH<E 1> #F). ol §7|8 SEe
A7 B A ggolE EFeta o) #F1nA
& W=A] AR 'CHANGEZ,) 9 71%olA Hl#
© Zolt} olw SEIZE/RELEASE TUGBOAT ¥
Zo] 2W AMEE 1 TC=H5000| B2 ¥7|3 & &4
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