EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY

PDF issue: 2025-07-06

Ny T 7 eZR LTI ETIVICEITS
ErRERDERICET 55

Guo, Longjiang / %R, Fe’I

.1

L

PPN AN 2N 21 L e 2 e S
EHAFRERLE. BTEMERE
64

1

4

2023-03-24

https://doi.org/10.15002/00026440



TEBOR AR ReAd 2 B LA 2SR Vol.64(2023 4E3 1)

Ny T PZEZEEBLI-LSEHETILICEITS
EHEEROREICEAT BT
A Study on Computation of Collision Probability in a Parallel Machines Model with Bufters
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Line production system is used for continuous production in manufacturing industry in or-
der to improve production efficiency. The probability of occurring a collision is one of the most
important factors in relation to the productivity of the line production system. In this paper, we
present a simulation algorithm to compute collision probability in a parallel machines model with
buffers. This simulation algorithm iteratively uses a method of deciding whether a collision oc-
curs or not. This method makes use of two binary heaps to efficiently decide whether a collision
occurs. Throughout simulations, we investigate the relationships between the number of ma-
chines, the number of buffers, tact time, and collision probability. Collision probability decreases
as tact time increases, and there is a minimum tact time at which collision probability is about
zero. The minimum tact time dramatically decreases as the number of machines increases. The

minimum tact time decreases as the number of buffers increases. We confirm that the CPU time
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is independent of the number of buffers.
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REET 2EEE 73 X LPREI NI, SR [3] T,
EMHIHIE 7L BT ESEER AT 2 EEL T LT Y
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Algorithm 1 COLLISION-DECISION
AB: P aTd8n, BWEm, Ny 7 8b, X7 X
A N tae, JIERERE 11, 1, ..., 1.
H: 1 EZEHVET 2 & %), 0(ffZEDR I SRV E &),
1: S <0
2: for j « 1tomdo

3:  Mjwaiting jobs < 0

4 Soljl < j

5: InitQueue(Q;)

6: end for

7: for i < 1tondo

8:  Jiarrivaltime < (i — 1) - tiaet

9: while S # 0 and S[1].completiontime <
J;.arrivaltime do

10: M; < EXTRACTMIN(S ;)

11: M .waiting jobs < M j.waiting jobs — 1

12: HEAPIFYUP(M)

13: if Q; # 0 then

14: Ji < DEQUEUE(Q))

15: Jr.processingtime « 1y

16: M ;.completiontime «— M .completiontime +

Jy.processingtime
17: INSERT(S 1, M)
18: end if

19:  end while

200 M; « S»[1]

21:  if Mj.waitingjobs = 0 then

22 Ji.processingtime « t;

23: M ;.completiontime — Ji.arrivaltime +
Ji.processingtime

24: INSERT(S 1, M)

25: M.waiting jobs < M j.waiting jobs + 1

26: HEAPIFYDOWN(M )

27:  else if M;.waiting jobs < b then

28: ENQUEUE(Q;, J;)

29: M ;.waiting jobs < M j.waiting jobs + 1
30: HEAPIFYDOWN(M )

31:  else

32: return 1 {fE5ZEN4ET 5 )

33:  endif

34: end for

35: return 0 {EZEHE U W)

Algorithm 1 Tl¥, b—71CT 2 T OREARN L EBE
5.

e InitQueue(Q): ¥ 2 —D Q WL L TZICT 5.



e ENQUEUE(Q,J,): a7 J; ZFa— QIZEBMT 3.
RERFIETE R 0(1).

e DEQUEUE(Q): ¥ 22— Q OMEHHICH B3P a 7R D
H3. RREEFERX 0Q).

e INSERT(S |, M)): ML DEWDES S| ITHW M; %
BINL, WERTE TR ORNERIC K > TR e —TF
ZRERLT 5. REREET SR O(ogm).

e HEAPIFYUP(M,): #§I M, (X532 7 — K25 ki
Mo Tk —b3T 3. FHEFHERIX Ologm).

e HEAPIFYDOWN(M,)): ## j 1o d %/ — F 5
WK o T —7bd 5. REREEHERIZ O(ogm)

e EXTRACTMIN(S )): JLFEH DM DES S| ORIZH
LB H U 72k, AUEESE TR DA/ NERRIC & -
TN =72 T 5. REFTEEIX O(ogm).
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X Om) TH%. while L—F O 1TH»S 19 17H) iIZBWV
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TWETE2FREEERT L, SHEED Omlogm) 2725,
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3, BEOBWERICKRZ Y EX NS, HEEHERORER
% Algorithm 2 IZ/RF".

Algorithm 2 COLLISION-PROBABILITY
AN DaTdBan, BWEm, Ny T b, X7 X
A Lty IEEERUN, HERDHD T X — A,
7. e,

1: n. <0

2: for loop < 1to N do
3 JUERER 1,1, ... 1 BEKT .
4:  if COLLISION-DECISION = 1 then
5 ne «—ne+1 {(TEHEPELT )

6: endif

7: end for

8: return n./N
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%. XoT, Algorithm 2 OFFHFHHEEIX O(mN + nNlog m)
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4. BERER
% 3 B THHBA L 72Fk% PC (CPU: 11th Gen Intel Core i3-
1115G4 3.00 GHz, RAM: 8 GB, OS: Windows 10 Education)

bTHEEE L 7. Erlang 5323 EIEONBIR 2 RILT 2 DI
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DA OMERBFEBIIRD X S5 I1ITERINS
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EOBKTHS. ZOMRMEL 7BUIZENZNk/A & k/22
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kRBEYNCHRET B Z T, HRHE L 2B EDIHNC
T% LT E 5. Erlang 7010 OMEREERIEII T X — &
BERFETOVENZIZ D, x 230 & h/hXWie & BRI
0 8751% L7223 T, Erlang 531 |3 5EBR O LIRS ] 2 2R B
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BNZ T b B2 A LD IUR, BEEERMZEYRTH S
ZEPMRIEIN D FER/DNORARIRETEIL, EETA
OFEA LICHEMT 2 2N TEZEZ LN, BhRY
b & A LEEMTEIUR, FURBTEDZ oM EERE
TE3 X510k 5%. EmEREWERWCEEST 2, NUHE
REREIDYE S Erlang 57 OHARHEDFE U TH, EDVNE W
o, N N RA LEREHTES. e Ny 7 7% X
DEZSHEMUTRANZ S N 24 L 2EHET SR TED
M, AZAMDETHEZS L, BNy 77 3ZITUE%
WIEEXWEWS HDOTIIRWL. AIFFEICK D, &biEY)R

B Ny 77 BRI N TEZEZONS. £/
Erlang 7375 DAFFHE & 08I 5 X — X THNLICHETE S
B, kDIEERO=D, HRHES 1 DL =, oEORAMEX
1 TH53.

6. HHHIC

AIFFETIX, Ny 77 E2E B LU AFERE 7 LT
ZEHER DR BIRERRE L. 72, REFEEEEL
T, BNE 7 b & A L% CPU KB OBED» HER2{To 1.
SHOBFEY LT, BT F AR, Ao
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