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Abstract

In recent years there has been a tremendous upsurge of interest in Shop Floor Control
System (SFCS) design and analysis. We reviewed current computer-aided shop floor
control system. It is concluded that current methodologies support, in a very restricted
sense, these planning, scheduling, and monitoring activities and that enhanced performance
can be achieved via an integrated approach. In this paper we present an interdisciplinary
approach to the development and installing of sophisticated shop floor control systems.
Interdisciplinary design will form the basis of designing SFCS in new knowledge intensive
era. Interdisciplinary design means more than just applying knowledge from other
domains, such as psychology and organization science to design of SFCS. The
interdisciplinary approach is verified by an illustrative case study.
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}.
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AEE N2de ASde ded AD-FFEZIE MEIAN2DgA 2289, 23te) )
€% BYAM HFE NE2GE ALsa, dA A2 AeS AN st A A
Mg HIsty Aoz A2dg dASS AEPN2de 2720} JREAPL 1
Aol stz AH. 2y Fo FFNE A2gTFRS 2AFE B W opyg Y, o
-ZAFE JEHl L, AR #A L 7)€% A Eo] shEsit. weEtd 23, Ag 2 7
& ML= o2 AHA E o orgtt}17].

2 o X

Technological Human
communication Bus communication Bus

Supplier Group
Computer People

Support Team
Sw < _>Smme

Customer Group

Computer People

Support Team
Sw < _)Smncnm:

[2¥ 2] Interdisciplinary design Model of SFCS[14]
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S AHEEA R 7] dEoith ulEAF AFBYN2YLE AZXJAUSC L £ dE
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a2 MEMAE nestd 71Ee HFE /W& FACTORM4IE o] &3t
aAgAd AH FY R 29 4RAFZ Y AgEg FFHoz HE[H A A=
g g FA @2 He FANELRE o7 R AN2dE 88 T F U=F FHAE/
AH@Ao 2 ALAT. FH2 JI2H| AN 2YE AR B89 92 di9f PCE Ml
EHzz dA%490%. SeHdES PCEA 586PCE A3t

AgA e AAAF AAeete FEAY AR @Fe=, 109 LDH2A, 299 28l
G71A, w717 149 AARforklift) 2 733 Hth FAHIEEL AT FIAA A
A2 7tEE Z1Ae RBgLdA FA W) F oHEE 1AV A& Al 1Y JtE, LwvErh
29 32 HEAd e QgaduiwiAl g YErG,

STORAGE J
MILL 1Lt GRIND
BUFFER BUFFER

(29 3] A&Ate 9 Aulea)

5-1. A&AHe 7H3
) A AL F28 EAB
D) AFEAL FI(Buffer)) AP B
3) FAZFMAZTE BN B

~—

~

5-2. 488
1) F-Fol&(part #): ES00789

2) TR A 8 (Prcess plan): 4 T3 (jobstep) 2.2 T4
jobstep 2823 Wy
101.1 10hr Aaejd AY71AZ g
1012 35he/part PPEE
2011 O5he WYSAAA 2eelgriAE S
201.2 S50hr/part aEAGF 7T

3) F%(order):

order ¥ w71 order FF - )]

J201 45 9/21/97 17:00 1200 27 10/01/97 17:00
J203 33 10/01/97 17:00 J210 42 10/01/97 17:00
J205 22 10/01/97 17:00 J212 50 10/01/97 17:00
J206 31 10/01/97 17:00 J213 34 10/01/97 17:00

Joo7

&

10/01/97 17:00 J215 47 10/01/97 17:00
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4) Resource sequencing priority rules: High to low priority
5) A&AA G 08/17/97 08:00
6) 2ol AIg7|Zk 09/17/97 07:00 - 10/19/97 07:00

5-3. #4948
1) tiAlehd A5 E(alternative performance): 1% 4
719 FF 2AE HirgdsE BHo2 3 F 5o RS ¢ A3 1Y 4.9
“alternative 0" & ZEHI A FAA 107 FEF S/FE] 7] AEIE & + Yo
2) A% A E(resource statistic): 219 5
AQEARANA DY AZ g 7149 vlag o o]&§o] i, AT 7] Alzte] 20
Aoz gwadr, & AY7AV A A N2EFFYLE ¢ F Uk

5-4. A9 P&

of E2olM &£/4E MdH AA ol we 7|E 7leFEAA AT HYE FACTOR
FFagA e 5 Aoz MY 2AF A4 F D ALeASAES i) A
25 AR i) AU JFAddME FHAY 83, FARRAAE I8 2§FA LA
of GEFEE HBAGE nEAt

74 A (Alternative "0") WA & (Alternative "1”)

Ll
e X9 High to low priority Least dynamic slack
SRS B b B A 1A AR RAYY 1
ZAAY SN AAR A
242 FEEH dEed A FES9 50

AAE “alterative 1”7 & ASBRE (Y 6)¢ "alternative 078 AFHIAE(IH 4)E vlug
o F 107 FE2F 271349 FELA7E 5AA 12 4338 29T ¢ F . =g 2
Aol FEo] FAAL triAte] Folrt F& wHAESE gl

6. 28

7€ oA =EL 24 A 23, A, 71 AAE SEYHeE HEdd Qe
W, N e A B/HAN2EL dA A HFEHE AT 71e¥% ol Z A (Organization),
Q1ZH(People) , A A(Finance)s & FA 1#ET Interdisciplinary < HHEE AAs A
Interdisciplinary A2 WH2 2147] AzAFo2ZA AN QA {3 FFAHMN2EE
AA A 71Eo] HE ERoltd, B =FddA AAE MEH AA ol&d we & dF#
A 2eel FACTORS 71&REdA wEHA APoezs A AR A7 2RRFAA
o] 2nzle AW & EfFHoz 1 di IAF AN 2] Heol €58 FH
Rt
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FACTOR Alternative 0 Performance

Date: 03-26-98 16:44 Modek:

WORKSHOP | - EXAMPLE MODEL

Alternative: O
- .Mean
Order Lateness -81.110
Order Completion Time 312.390
Order Tardiness 76.870
Order Completion Time Given Late 422.370

Time Interval of Collection:
Number of Orders Completed:
Number of Orders Completed Late:
Percentage of Orders Completed Late:
Average Number of Loads Waiting:
Average Number of Loads Processing:
Average Number of Loads in the System:
Average Waiting Time for Orders:
Average Processing Time for Orders:
Ratio of Processing Time / Waiting Time:

5.757
236.410
54.430
0.230

[z1¥ 4] “Alternative 0” Performance

Number of
Observations

FACTOR Resource Statistics

Resource

Name __ Capacity
FORKLIFT 1
GRIND1 1
GRIND2 1
MILLING 1

Alternative: 0

Percent  Mean _
Utilization " o4 0004
On-Shift Utilization 0.7 0.007
Queue Length 0.007
Waiting Time 0450
Utilization 29.7 0.297
On-Shift Utilization 60.5 0.605
Queue Length 0.000
Waiting Time 0.000
Utilization 327 0.327
On-Shift Utilization 66.6 0.666
Queue Length 0.000
Waiting Time 0.000
Utilization 450 0.450
On-Shift Utilization 915 0915
Queue Length 3.69%
Waiting Time 233313

[2¥ 5] Resource Statistics

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000
0.000
0.000
31.000

1.000
1.000
0.000
0.000

1.000
1.000
0.000
0.000

1.000
1.000
8.000
397.900

Page: 1

Current  Time
Value _nterval

0.000 505.200

0.000 248.200

0.000

0.000 505.200

0.000 248.200

0.000

0.000 505.200

0.000 248.200

0.000

0.000 505.200

0.000 248.200

0.000
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FACTOR Alternative 1 Performance

Date: 03-26-98 1656 Model: WORKSHOP 1 - EXAMPLE MODEL

_____ Altemative | il
Number of
- Mean_ _ _Minimum_ _ Maximum _ Observations
Order Lateness -104.430 -246.000 3.100 10
Order Completion Time 289.070 99.500 516.600 10
Order Tardiness 3.100 3.100 3.100 1
Order Completion Time Given Late 516.600 516.600 516.600 1
Time Interval of Collection: 517.100
Number of Orders Completed: 10
Number of Orders Completed Late: 1
Percentage of Orders Completed Late: 10.0
Average Number of Loads Waiting: 3121
Average Number of Loads Processing: 2.053
Average Number of Loads in the System: 5173
Average Waiting Time for Orders: 213.090
Average Processing Time for Orders: 54.430
Ratio of Processing Time / Waiting Time: 0.255

[Z2¥ 6] “Alternative 1”7 Performance
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