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A Linear Programming Model to Manage Asian Technical Support
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Department of Management Science,

National Chiao Tung University

Abstract
Keywords: Linear Programming, workforce capacity planning

In today’s global company with fierce competition to attain and
maintain the competitive edge in productivity and quality, a key factor is
the planning and managing of_productive maintenance activities in a
timely fashion. Maintenance-service is customer’s first sense to the total
quality of the entire company. |/An inadequate planning would impact to
customers’ willing to reinvest the equipment from the company, waste
company’s resource, and employeg’s-esteem.

It has been developed with a.linear programming model under
cost-effective consideration in weekly basis. At first, the non-determined
labor hours is estimated from the history parts usage. It could be
converted to the associated hours needed. In addition to the determined
labor hours that depend on the actual planning, the total demand labor
hours could come out as expected.

Such planning aims at minimizing cost and provides the space
enough for maintenance organization growing up. It also covers that
over-time limitations, senior personnel utilization rate. An example of the
model is presented as applied to as a wafer testing & probing company,
where the model is in consist with the empirical result. It is one baseline
to reflect company’s current labor capacity, & could be used for next-step
decision making.
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Nature of Service Offering
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Service
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8 patrick MS, “Component plan for effective facility maintenance management”, Industrial Engineering
and Management Press, 1987.

° Rw Taylor, “A linear programming model to manage the maintenance backlog”, Omega, International
journal of Management Science, Vol.24,No.2, pp.217-227 , 1996
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2.1.7 pRixZ F3gip (Demand Forecasting )

PR MR AR KIERERE > Ra 0 B HF RehA T
F AR e b PR BOMEREUE AT F 5 AT ILRE § R g R
B R KR AR R Bt 0 T 1003 T i

ARFP B2 112 S B A TR R

2.2 P ARIPGIF G "E’Q}I;L

(1). Dantzig(1954)#& & 3 Bf W PR7+4 FleniB it 4 Rippiig > 1
Esr e R a - S RAH D PR AA SRR
R e 57 EEGE AR T ORY R B
B PR AL o S BRFLR AL > dofa s e o T ARG 5P RS

(days-off pattern) - ()

! Dantzig,G.B., “A comment on Edie’s Traffic delays at toll booths”, Operations Research, Vol.2,No.3,
pp339-341,1954
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3).

(4).

(5).

Beaumont(1997)#-1& 5o 4 4 Rz P AR @ 5 4 2 F R A e eh

B A o (2

Brusco and Jacobs(1995):#- 5o 4 4 AR S RFaE ¥ > 4o 2 ¥
FREDAGHIL - L B - gk iﬁﬁ‘"%%‘f
BT N b 1 BuE i Aple o ()

Brusco and Jacobs(1998) . 4 4 p:Az R {E b > #-1 T A B k7
Pend A-RES e o M T HT 0 5d 7 BN Fagp s

21 s (cross-training) » ¥ &t A ERcha (Tt o (M)

Davis(1991) 7 4 4 2t fz f28a) b s

¥
!

R A T

T
':3\
ar
=
A
hG

BIp 0 Fli iR MR

12 Beaumont,N., “Scheduling staff using mixed integer programming”, European Journal of
Operational Research, Vol.98,No.3, pp473-484, 1997.

3 Brusco,M.J.,Jacobs,L.W., “Cost analysis of alternative formulations for personnel scheduling in
continuously operating organizations”., European Journal of Operational Research,
Vol.86,N0.2,pp249-261, 1995

¥ Brusco,M.J.,Jacobs,L.W., “Staffing a multiskilled workforce with varying levels of productivity: An
analysis of cross-training policies.”, Decision Sciences , Vol.29,No.2,pp499-515, 1998

5 Davis,M.,Maggard,M.J.,”How long should a customer wait for service”, Decision Sciences,
\Vol.22,No.2,pp421-434,1991
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3.2 foziiE
Min

n m
Zl_zl(BO "'ch)ch + (Bl "‘ch + Dc)ch
c=lj=

Subject to

B, = /By

h m
- 21_21 Rej < Sgroupt c=1,2, ...,h, as groupl
c=lj=

p m
< % 1 _Zl Rej < Sgroup2: €3h+Hh+2, :2,p, as group2
c=h+1j=

q m
-~y RCJ- < Sgroupgc:p+1,p+2, ...,q, as group3
c=p+lj=1

Rem Sa xRy forall ¢, priority j=m is for over-time.

n
> Py <axT forall c, priority j=m is for over-time.

c=1

Ry 2 r(Py+Rgy) forallcand, j=1, monly

Rep + Peg+ Remy + Pomy = Qg1 forall cand j=1 orm
ch +ch = QCJ- for all cand j=2,3,4...,m-1

Rejs P Ugj 20
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3.3 #5 F o
331 (BIEEAMS £ R iE

s

m
B, = > Q;/T; foreach country (c=1,2,3..)
j=1

SR EBE RAZA BRI ITE > B iRl B R

|

BoF IR OEAR e SRS | R B E PR Aok - B
—EWR RS B BATHELENA RPN L FZBAH

s EL

ROEE RN RS o d T SHPEE S SR SRE T

i

F_*

WORGEE B R 2 7 £ 4@ - PB (prorate backlog)=% - g1 ¥
wprldl+ $o BAL FMREEL Y B BA1 IR P AL

- R AR R A RTINS A AT Y JEd R
e > L RAETREF FRAET Ao S8 - BA R B 200

s P R H 2 e o pLOIE {7 iE % j\,gr.r;t‘ﬂ v 2 DC 0

v

i A B A s TEFEEE R -Project Crew 22 T3 ‘g
A R j-RegularCrew o — 4@ 3 » TR aig A f Flg%3 'L w5 x

MR IR T TIFAB SRR > FIARBFERRE T SR E
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\'rq‘\
ez
By
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3.3.3 P & Sdic- Ak

n m
Zl_Zl(Bo +Vj)Rej + (B +Vgj + D) Py
C= J:

PiEadfics 7 pend [ A4 X ApEE B R F

ERREH TR PR 2404 o PRSI AS AEc] i - b

N

PV RETRN G

\\_

ARBEFTIFRER A2 RIRAL E anjphl 4 4 fe

ﬁ o
Ry =7/ A2 4 | fch B J of L1 ¥ o704k

Pj=F#Fa® [ e B WETULEL 1 H o] o
VAR Y EREEEES £ F TR
D, = & PB 2 igdic» &< ] i3 5 B R LT R Ok S A

334 2 P ehbeFIgc i

n
Rm<axRy & 2R, <axT
c=1



R Uiy

x\“\

RV D FAIPESI0% N s FRELRAET FHEE

3.35 4rFTE A iBA
Ry + Py + Rem + Poy = Qg forall c

ZARBAIENE AFESEN TR A R T RA
Bl ¥ 31 (Fprfics s FIpF ooy, o

336 FRARZALE -1 > 2 b- 26 (1)

ARATRAB AR SRAERE  ERaB AR A TR - BA

-

C"

1H ) IR P (PREABE R ) - s T

F_&

2 025-d A FNEY Y RE taﬁ‘k‘eﬁmp}ﬁ—ngjl Ao P i P

FEPL L ) o

-F

2

337 FFRARESE -1 8 R;+U;=Qy forall
candj=2,3,4...,m-1

\\\?{r

RN SRR SR N
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4.1 BEER: fe AP

BEREN - W EHAEF

WE/BAE P
SINGAPORE STMICROELECTRONICS PTE. LTD
TAIWAN ASE
MALACCA NATIONAL SEMICONDUCTOR SDN BHD
SHENZHEN SHENZHEN STS MICROELECTRONICS CO.
PENANG FAIRCHILD SEMICONDUCTOR (M) SDN BHD
Korea AMKOR TECHNOLOGIES

4.1.2 ¥~ FH

& =¥ 1 AR S E(Total Supply) -

4-2 A 4 iR egp B TR o

/

IS

o FiRRR

ESRVR Iy S

BRAFEE

F BRI

Jlﬂ?ﬁ Sc&T)

B EVRL  FRRIEEEY AR Se& )
Bl i ~
PHRFENS * F 280 1120
CEAEISE 90 360
RS ERE 370 1480
L Iﬂiﬁaﬁg a=10%) 37 148
4 G 407 1628
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& i v 7 fdk(Total Demand) o

FEIRG 1 B 2 SEH R A R i

IR S N SLANE RN LN RS RS S E

N4 43 44 F kenfp TR

"y AL _
B | &
#1 #2 #3

AL B8 80 40 40 160
[l 40 120 120 280
71 200 120 120 440
gk 160 80 80 320
EISE N 80 60 40 180
Fo 7 40 120 48 208
& 600 540 448 1588

GAd FRER T LA A - TR 1 H

( Scheduled work order) rir Pk ~ 2 (7 T8 H & & > Fw¥

o

e
2133 & oith 1 Hehip i vl T HX PR AR R T
B2 oArF - EHPR D FER ORI EBFREALTH o V- 5 AN
¥ L4 e H (Buffer work order) ¢ 412 44 (Reactive or

Corrective Maintenance) #p B ch1 (758 » d 337 5 &0 £ 2 B T RI*

£ (Integrated package service) » & 2.1.2.5 & 93t shen® © X i pFF
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-
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v

b .
\Fl .

B

£

)

Astf g EoT b TR R A B AR R

b7 P 5%~20% - & 2 £3p % i 60%~70% -

Bahf @ BREPXER AP T TR BRAR 9

BHRIEP 20% 0 @ H £3ERHiE 20% -

C g @ D 5 it 2371 yboRg BT FD F i

60%~70% - @ H £ #p #r $:5%~20%: W % $£ 45 £ 4 Fe(two-bin system)

Cladh -85 a2 dr ORing {#3% 2231 ¥W
Pt fFFRFECHITAS T T FLA IS fHEB &
FREAEGRTHEIHET S RERT VRS R REA
BIEA L 2 ARSI TR HN F i £ T RKA
T E AR a2 i A2 ( Standard Maintenance Procedure) - 4t ¥ % 22 3%
PAPM AL HATE chpi e AR R AL B S MR R B

%

“r
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GIE o H L fded 4-4 955 o

F 4~ FIRLR IR

far ErRl o N IR R R

TS © VIR PR 340

G i ¢j%~ 160 | A= 1
(SR BRI

PB (prorate backlog): % — B4 1 ¥ g pFsc/l + ¥ - BL1H R

Relc/2 + % C EA 0 B AP B L R - B R R A oA kS

bldrik B0 PB B =5 - B AT LG - BAR fR
ﬁ%(%:%i%u%:%i%i%#ﬁ%ﬁﬂ%;%i%u%;
BLE Rz 2 hpEFE)=110° 2h 2 > §- BLE Rz L hpFpe s -
EHP 5 RBAERIIDFELI DEDPP > FZRBALE R A

PREES 2 & B R o

AWRALE RPBE > P EERSADEL 6 PRAGRA

BRI Ef RS B 6 e
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3 4-S A D [T A

Dc HE = #1 hr/1+#2/2+#3/4 Ranking

D it ot s 110 0.009 6

D i [ 130 0.008 3

D% 71 290 | 0.003 1

D #r B 220 0.005 2

D 3k TR 120 | 0.008 4

DE = Sl 112 | 0.009 5
h m

»> Rej < Sgroupt ¢=1,2, ...,h, as groupl
c=1j=1
P m

< Y X Rgj < SgroupaC=tLiht2,..5p, as group2
c=h+1j=1
\_ Z Z ch = Sgroup3C p+1, p+2 -0, as group3

c=p+lj=1

LAY - BB RR

gm,&,\ B —kr'lj ]— ”7*;’,"]

Operation)- &7 Fehl (TE @ £ 7

ML S TIPS 4 z'J

~
& =

SHEH P 5

(3.3)

(3.4)

(3.5)

2

] A s (Cell

A A B ol a2

A

B 5 hrk - By

?v "fn ?7» -
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B3 BRI B0 T 8 gt A S R - e 4-2 -

1112

FFRH2 \

o j| e | e | [wex [%:@

\—/

B A-1 BV o R T R (R
PRI R A T

TR

FERH2 \
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Vij o i A 241 8 nffe e A0 d p R38BT 3 5

-ﬁ A B de A R ﬁ%éfﬂﬂj R é&_%gét;L_ﬁrﬁiaééhéﬁJégﬂlC

n m
WN%%@wMﬂ%+®¢w+Qmj (3.1)
c=1j=

46 4R BB

BT R
53— MRk Vel 0
Sy R Ve 10
Sy =R Ve3 15

E L Vcd 17

4.2 555K
421 i#* 1 B i &2
*F7 7 $* LINDO System INC.:H What is Best it 7% & o

What is Best &_4c # Excel x4 5t & p > ¥ 12 Excel ek & = % Al

S PR BB o 6AT ] P P adkc: SRR

I

oo -
FIME FEAFLEY - LA SR (1 HEAR SRR
i) a2 ATy EEL W EREAN  FHe R RABAE
MAR ST HPR AF Ri2308 7 7 9Bz o

- 42 -



‘t g3t Excel z

]

|
;; T iFs @ wiFs 0 pFR B 0Fn 5 i w miEs b

e B S | |
B2 | 2 <= >= = | B
i 2 soewnm [ moeess | s =

x|k

21 -
R e - D | E F [ = [ H | I

1
B il
| =
4 fBrIERE
B #1 #2 #3 ikt

Hig A8 EHiEalAE HigE a8 HiZE 8 Him B8 HiaABe 8|hi=2,3)

BEl IE#THRE NOETHFE: EETHF TOETHFSE: IE# TS IE% TS
| wE 80 o o 0 40 40 [ o
= e 10 1 29 120 30 [ a0
9 i 59 o 141 o 120 118 [ 2
1o | FNOSHE 160 o} ol 160
| it | JERE &4 o 16 60 36 [ 4
Hz SRR 10 i 29 120 30 18

13 = 216 o 460 254 274
e

15

P2 A2
121 (B by Mgy (B 0+ L)

16 1=
izl =2 =3 j=t
18 | 27200 14000 14200 o
19 | 16865 42000 10737 348
20 | i 85117 42000 41590 e
= FOOE 54400 o o o
=2 SEiREE 20184 21000 12780 o
== SR PHER 16927 42000 10737 348
24 | 220696 161000 0343 697

[f' 4-3 LINDO 7t Excel FlIAvfl™ [f
Clye RS (IR e
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% 4-7 What' s Best 7% [J]fl 1 Status Report

What 'sBest!?8.0

(Mar 01,

2006)

Status Report -

DATE GENERATED:

Apr 11,

2006

MODEL INFORMATION:

CLASSIFICATION DATA Current Capacity Limits
Numerics 438

Variables 168

Adjustables 30 300

Constraints 45 150
Integers/Binaries 0/0 30
Nonlinears 0 30
Coefficients 385

Sheetl1!F13

Minimum coefficient value:

0.0027777777777778

on

Minimum coefficient in formula:

Sheetl D63

Maximum coefficient

value:

990 on Sheetl!I13

Maximum coefficient in formula:

Sheetl1!C17

MODEL TYPE:

Linear

SOLUTION STATUS:

GLOBALLY OPTIMAL

OBJECTIVE VALUE:

752513.02439024

DIRECTION: Minimize
SOLVER TYPE:
TRIES: 23

PRI TR ¥
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4.2.2 SR B A5

B FR AR 1 (53— W R

FTRAGARERBERRHE - 2 % 2 L EH BB T - &

HoF v @1 (FPREBCE ] LR P o

I

#4-8 ﬁf[ﬁ' PR ITAGHR BT 5 (W)

1B LIER
S #1 #2 #3 | EEEHEEE
EiE) B [EE) B | EREE [EREE [EE )8 [Eaia [T
(F5 TR | IOPis sl | (B TR |Inpg s | (R8T (R8T
RE 80 0 0 0 40 40 0
i 10 1 29 120 30 ey
i 82 0 118 0 120 118 2
#r o 160 0 0 160
FEREE 64 0 16 60 36 4
& R 10 1 29 120 30 18
406 2 193 ¥ 460 254 274
Ein ), ST 1122
EENEHETH 193
FIHAERFE 274

dt TR PR 274 [ PF o TURER Y 1 0F 53

535% Fa A B 1 ivx 5 100.2% o

B FA AR TaIienap RenEeT

h

®21it8 o d Dbl 2 i=22 D,=1-6 5- 2

(GROUPL), D.=2-5 % - 2(GROUP2), D.=3-4%-
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(GROUP3) o pil4r 2 B Wi - 2 Hdad e BART 2 L8
RHEG ) A RFRERL TREIE ] TS B RIESRIPE
g Z Z Rej < Sgroupt c=1,2, ...,h, as groupl (3.3)
c=1j=1
< Z Z R < Sgroup2¢=h+1,h+2,.,p, as group2  (3.4)
c=h+1j=1
~ Z Z Rej < Sgroups €=p+1,p+2, as group3 (3.9)
c=p+1j=1
Fe4-9 B RT FIT R VERCRERRR SR (SR )
BB
i #1 #> #3 HEcE RS
SN IEIN e RN AN N
[E 3% TF% |s/tese st | TE03% 0 | NOs/eeh | (8 TRS (3% Te%
R T3 7 o o 40 40 0
FFE 0 0 40 120 71 49
i a7 9 104 o 120 120 o
Fhioss: 1ao 40 0 120
SEIRE 29 3 48 60 40 0
5B AR FHER Q Q 40 120 0 48
349 19 232 o S0 271 217
HiE A ST 1139
HIRA ST 232
SRR 217
d T e e 217 ) B FRE R Y R 4 644

R 5 101.1% ©
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r

Bekr E3# 4 2 0.4 (What-If)

Y =
~»

f ol

W
\\\?@r

* R

g - R H Bl B gt e

M AR PR G R o R4 s 04 RAREB AR DB

kT A Bz & hiEiz o

F4-10 1 [IgTIpEs 0.4

BETE
S ¢ — - Y- .
HE |EE,AE |EEA 8 |EEEs |ERE s |EE e B2
R TR | InPReFEy | R THS | OResey (% TS | (Re TS| IS8
Hiz A SETIER—HE =0.4)
S| T8 0 2 0 40) 40 0
HE 15 2 23 120 25 95
Y= a0 0 120 0 120 118 2
ot 160 0 0 160
JE[HE 32 0 48 B0 26 4
E A 15 2 23 120 25 23
251 3 216 0 A6 243 285
1BETHE
ws E ST e e
B |EEAS |EEAE |EBEEE | ERE S (HE MNE |ERAE
[ TR | IOPTREy | (B8 Th | InBmiges IR ThE IE8 T BFEr
iz A B ETIER—HE(1=0.25)

LS| 20 0 0 0] 40 40 0
F[E 10 1 29 120 20 a0
= 822 0 118 ] 120 118 2
e 160 0 0 160
FEEE B4 i 16 60 26 4
B 10 29 120 30 18
406 2 193 0 460 254 274

Remark : 5 1 {EHINEQ.A » BEEEEHERERM LLMNG . HEAS T
RS LI ED 35/0 © EiEARH TR TIRFRM 23/ Mk
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B OEkr iwe s & 0.1(What-If)

Tow i AR

Y

b
r=

\\\?@r

g - R H Bl B gt e
WA ARk T3 Mo FR" 501 RARARB AR chfs

KT TR g ERE B E G o

FA-11 1 (RS 0.1
B TE
we EEE e T e e
& (|EizA S |EiEAE | BEEE | EEEs Bl a |Ea A8
(B LA | IOpiREy | (B TS | Inpiis sy | (B ThG [EE TS| 58
i A SETIERN—HE(r=0.1)
EE 80 0 0 0 40 40 0
N 5 4 0 36 120 36 a4
= 71 0 129 0 120 118 2
i 160 0 0 160
ERE B4 0 16 60 36 4
B IR 4 0 36 120 36 12
383 1 216 0 460 66 262
e [FE ETE e B e
m |EEAS |EEAE |EEEE |EREE ERM8|EEAE
(F% TR | IORMRE) | (B T | Inpiis sl | (B T (RS THF | I8
a8 ETIER—HE(=0.25)
EE 30 0 0 0 40 40 0
Fk 10 1 20 120 30 a0
= 82 0 118 0 120 118 2
i 160 0 0 160
SEEE 6 0 16 60 36 4
B 10 1 29 120 30 18
406 D 193 0 460 D54 074
A= 23 1 23 0 0 12 12
Remark : 35 1 {ERAFEE0.1 » wf (L RHEIRR B, 1206 | HEASH L
fEEA TR 12/ | HiRA B0 TIEEA TR 23 /MRy
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B B FRaEg L B 4~ A (What-If)
TEHAFTRAR-A > Fd BB IMPEA N Nd AEMPAH
IR AT A o
H412 BT K
B TR
we ErETE N A Y
@ |BEAS |ERAE |EREE |EREE B ME|EEAE
[F 5 TR | IORaS 8l | B8 THF | DnRRessy | (B2 THF (RS ThF | IS8
BEEEAEEIN—A
EEE 80 0 0 0 40 40 0
o 10 1 29 120 30 90
£ 59 0 141 0 120 118 2
FiOsE 160 a0 77 3
FEREE 64 0 16 60 36 4
B R 10 1 29 120 30 18
382 2 216 0 540 33l 117
O T S TR T T
& | EEAR |BRAE |EREE | BEEE |E2A 8 EHEAE
(E% T | Ineig e | (B T | IOpHgEs | (% THE | (B THE | BFEr
Hia A S ETER—HE EREED
LEAE| 80 0 0 0 40 40 0
% 10 1 29 120 0 90
i g2 0 118 0 120 118 2
o 160 0 0 160
EREE 64 0 16 60 36 1
BHFE 10 1 29 120 30 18
406 2 193 0 460 D54 074
A= 24 0 23 0 80 77 157
Remark : 35 Hiz A GBIM— A > o] HEEEERFSEEN, 1570 . HiEA
S TEETIRRM 33/ Mg . HiEA o] LIESE TIRHEMm 23/
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B EXFTRRB AR 4ea L (What-If)
TEHAFTRARSA > Td BB IR Nd AEMPH
S 2 »[’{%fr A o
413 HTURRE N EIR A
BRTE
we ETETE T T - - - P
| EEAS |EEAS |ERES | BEEE B8 EEAE
(F% T | neig 8 | (B T | Ineg ey | (B8 THE | (B THF | I8
BREEEASIEImA
LA 80 0 0 0 40 40 0
S 19 0 21 120 119 1
£ 50 0 150 0 120 118 2
Frinss 160 80 77 3
FERE 64 0 16 60 6 4
B A 10 1 29 120 30 18
383 1 216 0 540 420 08
wa Er el B I AT
& |EiEAE |EEAG |EREE | BREE |ER A8 [EEAE
(B TR | neng e | (B T | IneEy | (2% THE | (B THF | 8
g A S ETIER—HE EREED
LEAE| 80 0 0 0 A0 A0 0
o 10 1 29 120 20 90
i 82 0 118 0 120 118 2
Frinss 160 0 0 160
SERE 64 0 16 60 36 4
B 10 1 29 120 30 18
406 2 193 0 460 54 074
A= 23 1 23 0 80 166 246

Remartk : 35 HiZ A SIRMMA - o] SHEEFER B 246705 | FizA
S TR TR 22270 FiEA 89 LI TRIBI 23/
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R LS

A B 4 — A (What-If)

B EX
TR
2T FT A

iy
~

Fo4-14 TRV S EI- 0

—&sg}_ﬁfé%’

R~ o gid A IR g

1BETE
we EE I R e e
B (|EEAS |ERAS |EEEE |EEEs | EE 8 |EelE
(% TR | INEHeEEh | (B THS | IOERiSEl | (B8 T (RS T IS
EBREEEAEEN—A

A2 g0 0 0 0 40 40 o
i 10 1 29 120 A0 a0
i 59 ) 141 ¥ 120 118 2
L 160 ] ] 160
FE(EFE 4 0 16 G0 26 4
B R 10 1 29 120 30 18
282 2 217 0 460 254 274

we EoaTE 2B e

B (|EEAS |ERAS |EEEE |EEEs | EE 8 |EelE
(% TR | IOEsFEh | (B8 TR | IOeaessh | (B2 T (B8 T g
iz A SETEN—HE FEiRHD

A2 g0 0 0 0 40 40 o
FoE 10 1 29 120 a0 an
i 52 ) 115 ) 120 118 2
L 160 0 ] 160
FEEE B4 i 16 &0 26 4
B 10 1 29 120 30 18
406 2 193 ] 460 254 274

M= 2 ] 24 0 ] ] ]

Remark : 3 BEABRN—A - FEELFEIREES . S2AR T
R TIRFERD 240 | B A S TR TRIRIN 24/ MRy

-51-




B R FEA AR RS - £ (What-If)
d 33 Y EHAFTIFRAR - ADFRT > B2 RERFRT %
Lo RTERCFTIFAR-ADERAZEEFERLTE 67 ¥ &
FAIAY ORCFFARTD AP A DAL E B INP oiF L5 2
NFIFRAR - ADFRTIAET R o
F 415 FRDTHE S EL- -
B TE
#1 #2 #3 .
= = = || = = ||z =R | =l = || = = || e = %}%?aFﬁi
HE (EEA8 |EEME(|EREE | EiEE 8 |82 8 |EalE
(B35 THF | IOpIeee) | (B8 T |Inesel | BB T (B TR B8y
HBEEZEAEED—A
S| 20 i i 0 40 40 i
g 10 1 29 120 30 S0
i 59 ] 141 0 120 118 2
o 160 o o 160
IEEE £l 4] 16 (] 36 4
BIEED 10 1 29 120 30 18
382 2 217 4] 460 254 214
#1 #2 #2 .
#E [@2) alEs, alEnis [aris [ a & = |
a EiEA s |ERAE |EREE |ERE s |8alae |Eela
(B35 THF |IOPIeees | I8 T |Ineissl | BB T R TR RSy
g A S ETERN—HE FiRED
R 20 0 0 0 40 40 0
g 10 1 29 120 30 S0
=t 52 ] 118 4] 120 118 2
N 160 0 i 160
SERE 64 0 16 60 36 4
B 10 1 29 120 30 18
406 2 193 i 460 254 274
e 24 0 04 0 0 0 0
Remark : 3 BiEA SBMI—A » BHEELERERESESEE  HEASH T
fEER TSI 24N | BiEA ] TEE T IRFIE M 24 /Ny

-52-



At TEEFAAS AR LES F R (What-If)

FRAGA B RIEN AL R o bldo s FBEHER S - 2o

2

A

£

=57 ARBERRHT o &R
VAERERN G L IFE X pHRL o
416 ST
BETEHE
we EEE e Et e e
& (|EENE |EEAE | EREE | EiRES EE M8 |EENE
(% TR | DOBREFEl | (% THF | Ineaiss: | B8 T | R B T I8
BEEEA S LIER MR TR B cell operation)
REE 73 7 0 0 40 40 o
FoE ] ] 40 120 71l 49
i =) o 104 0 120 120 0
L 160 40 ] 120
JEEE 29 3 48 &0 40) 0
B 0 0 40 120 0 45
249 19 232 ] 500 271 217
wa E sl e B e
& (|EENE |EERAE |EREE |EiRE s &l g |EElME
(E% TR | DoBisr el | (B0 THF | Inpaises: | (B8 TR (BB TR I8
Eig B ETEN—HE RRE)
R a0 0 0 0 40 40 0
o 10 1 29 120 a0 a0
By 52 ] 118 ] 120 118 2
i 160 ] ] 160
SEEE 64 0 16 60 36 4
i 10 1 29 120 30 18
406 2 193 ] A600 254 27
M= 5 17 29 i 40 17 57
Remark : 35 HiZ A B LERHE @ R EEFERBEIEST/ MR | FEA
Su| TEEA TR ML7- R ; HEA B o TIEf T RHEM 39N

-53-



B SR A AT

d BT g AFR

SARH- A L2 A EEFT O ARR

Blenprdci < g0 0 3B A ERFIFIA R P F A4 TR ITS

TR S R R hpFdcd 274 ) pErE M T 217 ) P 5 e pE
e fFsiz> %o

HEEH (REATLHYR)

TN~ A

HER-A

1=0.4

WEH=0.25) —

i N Al ST i SR | : | | |
0 50 100 150 200 250 300 350 400 450

ARBESTEIAGET Y (s

Bl 44 S SRR RS

-54 -



TGRS R PR R K 57 )

-~

Tp R () ® % T

FAELFH ST RE TR D
ST TR
THYRFFE TN AR BT S EATH A

-55-

100%)



- AEAA B el Henz 2 50T

-

S Eighrt A s TR 4e ek i3 2 2 PR
5ol pe e s T O t.:ﬂ,‘fkmaﬁ'kt)ii’# FILI R ERRLRE o

-56 -



e R R SRl 2 - B B B % el
AW fle g 2P HeFIFT R B s G B R £ (KT AR RG] eh TEpE

B2 ih 1 B AL FF BAEA 0 P HABRER T A o

E@gd ] 3 3 % 255 ( Cell Operation) s & > &k € 373% 5 2
ﬁ%‘« o] e ts o L IRT ¥ FRp R ISR A B R AR PRI e B o
d RN S B R PR RA AR IF R S R T Al
e E kL e m P F D AET e > e BN P
FEIRAFEFIAL NF RGeS T AE 1 e 4
Al B2 o plded 2 FHBE > Sd A3 20 @ KA S

PR ol SRS KRIER o

!
L;,h
“ﬁ}:
[e]
F_*
=}
=
e
5
5
i
b

R e Yl o Ll Jarl RIS J DR i s S 62 8 G °f

hEEFE e R B L o BhE& - B 97y Pl H R %R

N\

BAER 0 2 GERBHER R A o T Rh 2 FROE R S AT
(1). 2 &L EBIRFFNA S 0] 7iod APRLH kB E G

-57-



B e R B o

(2). 5@ ] A3 % sk ( Cell Operation) e e A7 30 ke > M 36 p 20

R R RE Y anfReE o ot g oo

(3). A it $EMHIRIAA ST ihen A Rt 0 H & 3

e

S SRR S
B2 iv s BB F s 1 EX R > gt & 4 24 (workforce

capacity planning) ¥ % 5 £ ¥ ¢ 2 - € & ik -

FEREAKRFL S @

Sl Rk A ARG IR Fa g B o 2Th
it 2 7 (Global Company) & %3 & & & L4 PR+ > i 5 1% T3
PHroEFES o LR PR REEA S LB R
- B E LiRA WL F & g 12 (Spares Inventory Management) £ &

B4 ¥ (Quality or Reliability Management) » %] 2 & & % £ {2 JRF% 1 >

Jreh

PR AR RIS IRGEA T AR L - £ F)F o ipdt ik
EHRe F- L] AAEREAF 7 £ # + 4 (manpower planning)

214 4 (material management)— A=#* 3 ©

FARRFRAS ) N FREE LA LR RS - I
Mg BB OF REE > AT d @R F ] Al R s (Cell

Operation) » 7 @& % A A2 ZH| AT FE* 30 P s

4
0
S
-
pel]



-59-



g—;‘;—;’ﬁ%d v IR A

(2] FA3 o Rob o 23A EA{TRIEA EHE A T H AR 4R R
ik AR Lo E

[10] w3, T2 FEHREF-AFZIHA=F ), LR, 95TH, 94-96

A4 7= L=

It

-60 -



S5 v pRm e

[1] Philip Kolter, Swee Hoon Ang,Siew Meng Leong,Chin Tiong Tan, Marketing
management- An Asian perspective,third edition, Prentice Hall Pearson Education
Asia Ltd, Singapore, 2003

[3] Buzacott, J.A., “Service system structure”. International Journal of Production
Economics, Vol.68, No.1, pp15-27,1999.

[4] Budnick, F.S.,Mojena,R. & Vollmanm, T.E., Principles of operations
research  for management., Homewood.IL:Ricahrd D. Irwin,Inc.,1977.

[7] Barry Render,Ralph M. Stair Jr., Michael E. Hanna, Quantitative analysis for
management , eighth edition, Prentice Hall Pearson Education , New Jersey, 2003.

[12] Beaumont,N., “Scheduling staff using mixed integer programming”, European
Journal of Operational Research, Vol.98,No.3, pp473-484, 1997.

[13] Brusco,M.J.,Jacobs,L.W., “Cost analysis of alternative formulations for
personnel scheduling in continuously operating organizations”., European Journal of
Operational Research, Vol.86,No0.2,pp249-261;,:1995

[14] Brusco,M.J.,Jacobs,L.W., “Staffing a multiskitled workforce with varying
levels of productivity: An analysis of cross-training policies.”, Decision Sciences ,
Vol.29,No.2,pp499-515, 1998

[11] Dantzig,G.B., “A comment on:Edie’s Traffic delays at toll booths”, Operations
Research, Vol.2,No.3, pp339-341,1954

[15] Davis,M.,Maggard,M.J.,”How long should a customer wait for service”,
Decision Sciences, Vol.22,No.2,pp421-434,1991

[5] Matthew P. Stephens, Productivity and reliability-based maintenance
management, Prentice Hall Pearson Education, New Jersey, 2004.

[6] Mohamed Ben-Daya, Salih O. Duffuaa, Abdul Raouf, Maintenance Modeling
and Optimization, Kluwer Academic Publishers Group, Boston/Dordrecht/London,
2000.

[8] Patrick MS, “Component plan for effective facility maintenance management”,
Industrial Engineering and Management Press, 1987.

[9] Rw Taylor, “A linear programming model to manage the maintenance backlog”,
Omega, International journal of Management Science, Vol.24,No.2, pp.217-227 ,
1996

-61-



	第1章   緒論 
	第2章   理論探討與文獻評述 
	第3章   模式建立與資料說明 
	第4章   實證結果分析 
	第5章   結論與建議 

