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Title: Organizing abusiness processthat redlizes required throughput: the principle and an gpplication
to informetion sysemsfor SCM

Abstract: Thispaper dlarifieslogical relation between thethroughput and cycle socksof abusness
processthat isaprominent part of dynamic property of abusiness process A business processis modeled
asahierarchical discrete-event sysem depicted by Activity Interaction Diagram. By applying the Littles
formula, the cycle time, inventory, and throughput of abusiness processin determinigtic Stuationis
cdculated. Main characterigtics of this anadlysisisto usethe conceptsof aritical circuit and tokenina
business process Thistheory dlows usto define proper inventory for required dynamics and thento
dedgnit. If some improvement in efficiency had been attained by utilizing I'T and then if new bottleneck
process had been formed, proper inventory can be re-designed. Furthermore, afunction of informetion
sysemsin asupply chain isexplained, asan gpplication of this principle. It is shown how the processand
informetion systems of suppliers should be organized properly, by consdering Sationary behavior of the
whole process of the supply chain.

Keywords: token busnesstransaction process, adtivity interaction diagram, determinigtic little’s
formula, cycle sock, bottleneck circuit



[13]
MRP
(meaterials requirements planning)
[7, 16, 17]
MRP ] ERP (enterprise resource planning package) APS
(advanced planning and scheduling system) [12]
[15] [1]

[14]



2.1

DEVS

DEVS

[18,19]

[1,10,11]

Little

[8,9,10]

(Discrete event system specification :

[3, 9]

[9] DEVS

DEVS

DEVS

[2]
DEV'S

[6]



activity interaction diagram (AID)
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time | Cust |Ordl | Ord2 | A1Q | Asml | Pt1Q | A2Q | asm2 | Pt2Q | AcFQ | AsmF | FingsQ
2405 | (1,65) 1 1 1 ‘-asml- 0 1 -asm2- 1 1 -asmF- 41
2405|(165) | O 1 T o» (1,3 0 1 |-asm2-| 1 1 | -asmF- 41
2405 | (1,65) | O 0 0 (1,3) 0 0 | 1457 | 1 1 | -asmF- 41
2408 (1,62)] 0 | 0 | 1 |-asmi- M1 4o @5y | 1| 1 |amr| @
2408 | (1,62) | © 0 1 |-asmil-| O 0 | 154 | 0 T—6—L (1,33 41
2441 | (1,29) | © 0 1 |-asmil-| O 0 | @2y | O 1| -asmE | 42
2462 | (1,8) | © 0 1 |-asmil-| O 1 |-asm2-| 1 1 | -asmF-| 42
2470 | (1,65) 1 1 1 -asml- 0 1 -asm2- 1 1 -asmF- 42
2 65 1
AlID
F F
F
TH TH=1/65[ ]
WIP F
Asml(3)+AsmF(33) = 36
2441 - 2405 = 36
(Ord1, Asml Pt1Q, AsmF
W1F = (3+33)/65
CT=WIHTH=36[ ]
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time | Cust | Ordl|Ord2 | A1Q| Asml | Pt1Q | A2Q| asm2 | Pt2Q | AcFQ | AsmF | FingsQ
26334 | (1,57) 1 5 1 | -asml- 4 -asm2- 1 1 -asmF- 462
26334 | (1,57)| © 5. 0 | (1,3) | 4 N asm2- | 1 1 | -asmF-| 462
26334 | (157)| 0 | 4 | 0 | @3 | 4 | 157) | 1 1 |-asmF- | 462
26334 | (1,57)| © 4 | o| @3 | 3| 0o | @snll o 0 | (1,33) | 462
26337 | (1,54) | © 4 1 |-asml-| 4 | 0 | @B4)| o 0 | (1L,30) | 462
26367 | (1,24) | © 4 1 |-asml-| 4 | 0 | 12491 O 1 |-asmF-| 463
26391 | (1,0) | © 4 1 |-asml-| 4 1 |-asm2-| 1 1 |-asmF-| 463
26391 | (1,57) 1 5 1 asml- 4 1 -asm2- 1 1 -asmF- 463
26391 | (1,57)| © 5 | 0 | (1,3 | 4 1 |-asm2-| 1 1 |-asmF-| 463
26391 | (1,57)| O 4 0 | (1,3 4 0 | 157 | 1 ~_1 |-asmF-| 463
26391 | (1,57)| © 4 | o | @3 | 3|0 |@sn| o oAl 133 | 463
26394 | (1,54) | © 4 1 |-asml-| 4 | 0 | (154) | O 0 | (1,30) | 463
26424 | (1,24) | © 4 1 |-asml-| 4 | 0 | (124)| O 1 | -asmF-% 464
26448 | (1,0) | O 4 1 |-asml-| 4 1 |-asm2-| 1 1 |-asmF- | 464
26448 | (1,57) 1 5 1 | -asml- 4 1 -asm2- 1 1 -asmF- 464
3 57 2
1 57
F 2
F
TH TH=1/57[ ]
2 F
Asm2(57)+AsmF(33) = 90[ ]
OrdQ2 1 4*57] ]
W2F = 90+4*57 [57

CT = W2F/TH =90+4*57

=318 ]
ord2 4 4*57
Asm2  AsmF 57+33=90
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L
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N 2N 3N 4N
12
time|Sply |mat |PPC1jord1 |Actl |notel|prtl [PPC2lord2|note2Act21 |Act22 |Act23|Act24lAct25 |Act26 |Prt2|PPC3lord3 |Aact3|note3|prt3
35 [1(1)] 0 [12)| 1 || 0 | 0 |1®)| 0 | 0 |1(17)| 12) |1(5)| 1(®) | 1(11) |1(14)| O |1(2)| O |1(3)| O | 8
36 [1(3)| 0 [1(1))| 0 |12)| 0 | 0 || 1 | O |1(16)| 1(0) |1(4)| 1(7) | 1(10) |1(13)| O |1(1)| O |1(2)| O | 8
3712)| 0 || 1 |10)| 0 | 0 |1®)| 1 | 0 |115)| - [13)|1(6)| 1(9) |1(12)| 1 || 1 |1(1)| O | 8
38 [1(1)| 0 [12)| 1 || 0 |0 |1®)| 0 | 0 |1(14)|117)|1(2) | 15)| 1(8) |1(11)| O |1(2)| 0 |1(3)| O | 9
4 2 6 3
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