The Improvement Strategy of Inventory and Scheduling

Problems of Automobile Part Manufacturers
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Abstract

With the rise of the Internet, the enterprises are facing a major challenge because
the operating model of businesses gradually turned into the speed-dominated economy
instead of large amount economy. Many enterprises improve the business flow by
introducing electronic software to enhance the company competitiveness. The
automobile parts manufacturers accumulates high level inventory to satisfy the orders of
customers. To provide a good inventory management strategy can improve effectively
the operating performance. The infinite capacity scheduling results of ERP cannot fulfill
the capacity planning requirements of the businesses nowadays. The advanced planning
system (APS), i2 FP for example, balances the supply and demand problems of material
procurement, production and delivery. This study focused on the inventory and
scheduling problems and applied ERP and i2 FP software to provide an improvement
strategy. The project results include lower inventory cost, the estimated completion date

of orders, and whether the capacity is enough or not.
Keywords: inventory, ERP, APS, infinite capacity scheduling.
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9 ] Wﬁ;w 102 (B ILE2ETE 0= 11F] 16 T B IS C 1
10 ] B14ER£§‘J@J 3ZEFD T1EI20F R 115 )24 B A [
11 B B T2(ERD AR R 1121 F T B4 [
12 | REEES 147 BECLLEDETE = 1R 21F R 3~
3 | ® Bl 3Z(EE TUAOSE B 1120 B C 3
14| mREE TZET LVII6E B = 11724 F TR DY [
5| m 87 (EF! ILAIISH B HI™ 111241 R L ] P

[f' 5.10 ERP % & ZFEIEIF [

Ellqgﬁl 5.10 Em ERP &‘@‘@r ”ﬁgﬁl P pL s PR ﬁ’Fh I/]Hﬁfu [ﬂp ‘g‘;ij p =
sk i M PRIEFE o - ek %EZ I["T firivpyE ?‘Ebﬁgéﬁf%?ﬁ TR
EE - *mwm'@%ﬂ% f F‘TT‘ RPN ERP S5
HIF] > F PR PRGN 12 Fatcory Planner 3217 % Bﬂ[}ﬁ <HIE] -
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PR B] ERP 19T L i ERP 3 Nt i pe—%’:ml <R I
U 12 [0 {5 el [0 154 ERP |"ﬁ|'TclSFEIHFJUgﬂrﬁv[lﬁ%ﬁlﬂ% qalsu
i_I2 R YR - A 512 i[ma“x ERP i 4157+ % i AR a4y
F _‘Eﬁ’j{: EIﬁF

ﬂ:{

% Edit Data File: demand order data
Chdex Zalaz e Dade Paut Nurnibex Faut Cuamtity Cushorres
CELDEE_1  [10MCW201 1000000 E14FE a0 TR L
CREDERE_2 | 1ANOW2011000000 E14FE 100 CITEToL
CREDEE 3 | 20MOW2011000000 E14FE ETi] CITEToL
CRDEE 4 | 23WOW2011000000 E14FE 100 CITEToL
CRELDEE 5 |30MOW2011000000 E14FE 100 CITEToL

q%qlsnlz@ SHIE]

HEZREEE R HIZEEE 1D
ERD HissF  =EECO

™ [& ﬁ§-|«< P | X E-S S F oA -EH

BF-RUFLAE _ =1 ) e
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12 Factory Planner {71 12 Technologies Inc. i i fiv— 2 AL BRI = (APS) >
= Rl BVECRPOR SR A e W R R T S PSR S Factory
Planner -

Factory Planner = Elﬂﬁzﬁ%ﬁ s 2 R AR EAR 0 0 2 R AR PR
A RIS 42 i ) PR % (Ot A

FP SEARRLD [ﬂ IJF?E(forward)ﬂl[ﬂ m&iﬁ‘fg‘(backward)ﬁij?9t IleE ff ARV EL
F—{'i_’ IRi<F|I') Constraint Anchored Optimization (CAO)&: [ it =035 5 [N
F’J‘:F’mtﬁ%} °

12 Factory Planner =7k %E'?FTE*‘\?‘ HR TR *%'?f% s 73 H]RLE EH“ £~ IJqF/
1754 R Customen) - SIS T 6 2 i L Vﬁ'ﬁ%ﬁﬂ
E*?H’FF‘,“L%’ (ARSI R 0 = SRR A ?ﬁ*'“'ﬁb #ll S pEe
F'1 12 Factory Planner [ Jﬁé[‘ﬁ R B e ﬂ[lﬁa[ 6.1 B
Bt (EILil B

.\ /-HA
ED i)

/. \-HG

6.1 TR E A jé

I

12 Factory Planner 745 53 55 5[ A B YT 6.2 7
1~ ’?Tﬁﬁ 12 75f o o T ORARLE] o

2 TR PR )

3+ 52 A IR )

4~ %% ﬁvﬁ#ﬁ@'ﬁt%\[

5« BHPHBR IS (ST
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q%ﬂ 6.2 12 FZRHIE

FIF J Fuﬂ%@* Iﬁ:{%[ﬂv‘ﬁé@d FRCRReE ﬁr%jﬂ p\ﬂk fhﬁgﬂﬁ{ ﬁ,
E ?Ejﬁ yﬁ[ﬂlﬁgg# LE=2 Il En RNl k;ﬁjﬂ;[iﬂggﬂguﬁ’lﬁz} Bﬁ[%j FE
gy » ME DS R PRI TR D AP R > o
¢1EJ]ET)I‘E‘}H I%F H E S E N Fgﬁﬁj{i{}'_“ EISFFI;\ fl fnjﬁweﬂtﬁ 5[3‘3‘ ERP
[PV f PR e 2 e It L A S S R | PR
ﬁlf:'%' ’ j'[:”r%%t}ﬂp' }Hf{%’?‘/ E%@ZE TRIIEIFVIY - 7 2 Factory Planner

m&'ﬁf“%fmfﬂ@ﬁ SN f ig*ﬂ%ﬁ‘@lﬂﬂiﬁ“ﬂ
RIES &3 b e P ARS

'_E[

il
12 il =k A > 751’ it PORREHT > FA R %!@4"%‘3#[ - B

F.EH“I Fevk] ~ BUERy R - HEAEPTERR @é‘ﬁ?ﬂ TRV FI

A1 FIZE] A4 FIT R IS EE o R N AR (47 PR 62 5
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) o (SR okl T A BRI P I = PRI GE 48
TIK 49 F1) » HIFH | &p I %;m T FrEest s FIS2 F) > (R ISR o e
5L ?ﬁ PR U0 e 60 R R S er dp py H Py = g JIT

MAX UTIL MIN WIP + MIN_ WIP EJ%H{F%T PR (S9 FIHRE]D -
# 6.1 77w

F—EIT F o HH & | W T ERP rf?ﬁfi’fﬁ%}?
[asz'?fr—;,* 11 2011/11/10 | BI4FR | 800 | 25 il 20111001
[asﬂ%f?ﬁ 2011/11/15 | BI14FR | 1000 | ~2 5% 201111002
BI9HFTHT | 2011/11/20 | BI4FR | 900 | 25 7 il 201111003
[asﬂ%f?ﬁ 2011/11/25 | BI14FR | 1000 | ~2 50 201111004
[aﬁ'?ff,*ﬂf 2011/11/30 | BI4FR | 1000 | 2 5 Tl 201111005

6-2 SRy

I2 Factory Planner <=5k ’EfJE;‘.[JEJJ: %T’Eﬂﬁ'%%ﬁ@ﬁli TRl FH :L_ngﬁf oy P
Fﬁ RrEYEH > &5 Jgﬁfr%ﬁ UERR[Y
1. PrRNEH Eﬁéiz(Blll of Material Date) : E_I’FFPF PoRNE H A f?%’é& o
2. S5 [ ErRl (Part Number Data) = & i~ “f 55 il 22 RUP0R] 75550 (F fOaBE - B
/A ’Fs‘
q%ﬂlﬁp\j@ ©rF[(Routing Data) * % FF# % mj;’rf PR LY Ry
f[‘%&*’F‘, ErFIE YR (Resource Data) : E‘/lﬁ} VS ’?&Iﬂ AR E'J%F YR
F ] (Supply Part Data) © e Ty Tt (LR 24 «
IS HEH 2] (Variable Capacitiy Bucket Size Data) @ ZH][ '“545E3J¥ HEL
’gféﬁ —TE (Demend Order Data) @ % =155} FF[E iﬂ?ﬁ‘ﬁ”ﬁfj& HA ijFF BIvEl o
R ﬁq@%(Resource Calendar) : = ZfIeWjl ro [ﬂ Eﬁ L fy [ 'JE;%F

© N kAW

]z%j‘j—ﬁ/‘fg]%g;ﬁﬁ }’Q‘L /‘{ ) Ij:—r‘—lﬁﬁ:aﬁjl\llﬁ,}g_kl}_l[ %J Srm ?ﬂf
(Manufacturing Order; M.O.)e "] # ~ $%[i& H1(Purchase Order; P.O. )Eém{a[?uy ;{;&F Y
VR 1 1 k] #e(Workload) e < =

1. "Eﬂ Ff TR - EARAE H—TFJFI' mﬁﬁ%& —TFH I AR J’F‘E‘FTJ?*Q* R 'I‘H
;E @gﬁj S U'Ejlﬁ"gilﬁi@ﬁ F[ VTR R
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*EBFIIEBERS
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* WRIELS
WS - EHE - R ;?;iﬁﬁéi
Y475 58 (BOM) RIRH -
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v

={ 12 Factorty Planner ]:
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Q%ﬂ 6.3 12 ZRHIF Uﬁ_&ﬁ[ﬁ‘
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F’, *fj}i@il‘ ‘#J%’«‘[“U}iﬁ fif(Material Availability Date)ﬁ\} ??ﬁﬁ%ﬁﬁEﬂj(Sewer
Start T1me)1FJx]x Eﬁ ISV — 3B R 'E;‘[«ﬁ B 20 1 B > B A R AYE]
TR f ST - S BSAL EE
I#\’@i[[ FIRHETE s b o 'Eﬁ’lﬁﬂj [(Earhest P0551ble Start Time ; EPST) -

Fh T 74 5% © EPST=Max (Server Start Time, Material Availability Date)

(3 DU 6.4 B o
EPST

O il _L 9
e
EPST
EPST BiE 2 . (5 ERsEL
O walt |

FIRIHEE

[t 6.4 [l Hp!

[P S PREERLT T FHE & WERIEGH] - RTHIASRT > MRl e e 77 T g
DAL H*ﬁkﬂ’f‘*tﬂ'ﬁﬂﬂ o WP (RO - TR
Ey R ARTLais s Sl 'Ei[’[ﬁ JEJJT ti(Latest Possible Start Time ; LPST) o =i RSl
7,‘(’ Y[ R ] (Latest P0551ble Start Time; LPST)fIUE T2t =% 2 A gilﬁﬁﬁ L] &y fﬁ&
F'F PF'EJT t](Setup Time) ~ B[~ Eﬂj tf](Run Time)== 1 &E'ﬁ,%ﬁﬂj‘ t1(Cool Down
Time) °

wf fI 2 2480 * LPST=Due Date-(Setup + Run + Cool Down)  (>*=* 2)J[1f#l 6.5 -

LPST

O Epit 1

(55
LPST { )

LPST FvE 2 Eimse L

E& R
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il 6.5 il EHEE T A

AT - SRR ﬁb%ﬁjpl PR PRI
V LPSTEEPST * F_%Eﬁ fii] > 1%{@_?,%4 ~HIE lJ;f ﬁf'ﬁ fii] (Planned Start Time;
PST) > yp1v=¢ 3 Ao » ™% 4 QJ\‘&* H(Manufactured Order)="§x & H!(Purchase
Order) [ FIEHE AN - @’ﬁﬁ'tﬂ%ﬂﬁ%vﬂq‘%ﬂ 6.6 F. o

LPST=EPST
_____________

il 6.6 4HAAR

¥ LPST it~ » A LPST AU R I@gﬂ il .p@ggjgg:\gm; .
% LPST Ji'l'J[Re (= E&Pﬁlgpm E”E‘ﬂt : ¥ EPST qﬁ\H HJ%&—-T EPST [ fiiiit

e Fi

2 RS - A BPST o (557 HI LRyl -

() @ﬁtﬁﬂ%ﬂ :

NI Fite
FRAE e

IEIRE i E ?f?e&*F e RE F’IT”JEJ[?”I/ » [2Factory Planner
cHIE[ CAO(Constraint Anchored Optlmlzatlon)ﬁlJ§Fu~ r;;?r;e"kﬁiﬂ [l

SRR S BV e e OB RS T = - A %ﬂmw[ﬂ :

R R KSR T fé&‘%pmﬁ [ 2 1 R

(Resource Criticality Rules)1k > £ Jﬁﬁr_ﬁﬁ N ﬁﬂl@iﬁ“utﬁﬁuvp"\ :

1. Criticality Based : &3 {WEPAEZ‘FU&&FI LS ,ifﬁgfigatfj {11 B
FITGENE e Fifie d88 2R i R BRIV oV -

2. Earliest Criticality : &t f! 5§ & j@ﬁ L['T}‘F“ F"[‘[“: ’m;l;ggf VRIS i T
RO 2hIp R R B TR i 0 OB R S T

3. Position Based @ % & i#=AH A = f 17| W&‘*",E‘rﬂjm = o

4.

User Defined : f'1 USER Elﬁ% F\M = rEJ Wﬁ\‘*" W e
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Mty & BT TR I T R | 15 g[suﬁaj
feLf FTTE
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T rgjﬁﬁ LERIV Pull ’:‘” Pull ﬁ]ﬁ{a | (07| Offload » f& &
]E[IF' ] Push - p1— #i£% Offload- Pull Push > 3% =T @?Efﬁ LER | Offload
SIS EFIR - ¥ Offload T (7 A7 Pull 2 Push 3 -
Al %F.m’ﬁ?ﬁw RO > O SRR« R
YEE T 0 RN |[*’€F,JL['F_£FF" ﬁﬁpiﬁﬁﬁ' Y =
7[5{&*F|5¥{JFIE pLJ%P fiifi Jﬁﬁ“[ ’ E‘IJ[H'TIJ*F%L o R I/ig&@“afﬁ[
L1 7 1 ORI PR R ) RO B PRRL Y 07
““a%r PRI » £ 4T SR R HUF 55 Iﬁf’gm
- I OB iy
Pﬁﬂw B (AL (SO - DS T
IEH%?F[ "*E T ERTRIC AR o @ T (R AR - [
L'H:EJ&L%%%F%I‘%Z AR L J%}Wﬂﬁ | =7 STIER JIT »
MIN_WIP » MAX_UTIL MIN_ WIP -
Lo JIT @ 3 o fgl?g‘flﬁ%f eRERERE S 0 BT f;l;ﬁflﬁ'“%f‘lﬂfj
f%‘?ﬁ*’f}?ﬁ@é 5%&? o [P R R Rl fﬁ??ﬂﬁ:bﬁﬁé@ °
2. MIN_WIP : ¥ poZ2 fg@F"IT%E&’F’} ["Eﬁfﬁﬁéﬂ » S fgi?"l‘[“lt%ﬁ”‘[
pJF’?EJ P%ﬁj&kflmppﬁﬁfﬁ IF= 3k B D ririéiﬁij ri%lﬂ[ﬁ
i
3. MAX_UTIL MIN WIP © & PO ey (e a1 5
r;: Iﬁﬁkflgu P%@j&kf[mpbﬁﬁﬁ

i _l_ng
ur% @4

SN G SR CHIE TR @TI/;;?;F[ FlllpH R %%J:é

) r;rﬁjﬁkf,gw’ﬁg%w—ﬂ (i B f:IJFEzﬁITJEI*J]"':OjI Rt =132 JﬁjT
oIy 5 T ffi] '/Ti&*F,EW’FI » SN CAO 2 fiE{ = -
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6-4 ﬁii—ﬂ:ﬂi Bel

T 6-2 A 12 FP 5 F"T—gﬁljﬁj‘“ TRVE| SR
1. PRI HFBIl ofMaterlals Data): ~ {7 i BI4FR [[I%5 [ CO1 ~C02>

C03 ~ COo4 I'| W EIRE{F Al ~ A2 ?‘,
ASSEMBLY _C ' ay 5
#H4 ASSEMBLY B ;

H4 ASSEMBLY C f][lq%\' 6.7 ~ q%\' 6.8 Hr o

FIAs i Al P F FIL o~
FIS fF A2 %50 1F G1 -

TS AR

(F > #2138 % ASSEMBLY B |+
~F2~F3 - F4~ F5 570 »

G2~G3~G4~G53Ry » 3%

o> (@) Q Q 2> Q
= < et Nt & =

o3| e g es! =g

32|88 = el 2 8 8 ¢

[l 6.7 BIAFR o] i it
Puodueed Paot Nurnber Fioduced Chantity Routing Consurmed Part Nurmber Consumed Chuantity

[ET4FR T ZSREMELT_& a1 T

BI4FR 1 ASSEMBLY_& A2 1

EI4FR 1 ASEMEELT_A& <} 1

EI4FR 1 ASSEMEBLY_& [SiE 1

EI4FR 1 LSSEMELY_A& €5 1

EI4FR 1 ASSEMBLY_& e 1

Al 1 ASSEMBLY_B F 1

&l 1 ASSEMBLY_B F2 1

2 1 ESSEMELY_C ol 1

2 1 ESSEMELY_C @ 1

&l 1 ASSEMBLY_B 3] 1

F| 1 ZSSEMBLY_B 4 1

&l 1 ASSEMBLY_B 1] 1

) 1 EESEMELY C @ 1

2 1 ESSEMELY_C 5} 1

2 1 ESSEMELY_C = 1

68 PRI T R
2. FE [FeY@Y(Part Number Data) : BI4FR ~ Al I'J & A2 SR I - )55 (F

COl

FUPIR IR 6.9 7 <

TR
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== Edit Data File: part nuombexr data

Pt Mumnbex Descapton FPauxt Mumbex Type Eellable F
E14FF E14FF. hLATTE A0 TLTEEL T
1 a1 MANUTFAC TITRED F
=] %] M ANUTFAC TURED F
[&u}} [&u}] FaAMN_hATERTAT. F
[Slw] [sluw] oy oA TERTAT. F
[{uc] [s{uc] FAWY_hisTERTAT. F
[su™] IO oy oA TERTAT. F
F1 F1 FAWY_hisTERTAT. F
F2 F2 FaAMN_hATERTAT. F
31 31 oy oA TERTAT. F
[ 5] (5] FAWY_hisTERTAT. F
Fs3 Fs FaAMN_hATERTAT. F
F4 F4 oy oA TERTAT. F
F5 F5 FAWN_hATERTAT. F
(=] [EX] oy oA TERTAT. F
[} [ex] FAWY_hisTERTAT. F
35 35 Fas_hATERTAT. F

B! 6.9 FA et

3. BUEEATYR (Routing Data) * #H F*5F ASSEMBLY_A » {11 OP1 5% » "]
M3 4577 > JTO SR EG 7.05 5348 1 3476 B ASSEMBLY B - 11 OP2 7
AL R MBS - F1 BT RERETES 0.96 3 4 AR (Y9 ASSEMBLY _C
H'1 OP3 Al 75 > ffi =] M2 %F‘ > GRS TR 3 53 SR 6.10 B

Eouting Operation Basze Machine Eesouwce Unit Buntime TUnat Funtiree Do
AREEMELY_C | CF3 i ] MINOTES
ARSEMELY_E | OFZ M2 3 MINUTES
ARSEMELY_& |0F1 BE] 0.% WINUTES

[l 6.10 Fh5E3ARTVR

4. ﬁ%f‘,?ﬁ??}'ﬂ(Resource Data) : 7 | = TJ’&%’F, s FRBREL, M1~ M2~ M3 > S5l
fﬁfﬁ'ﬁj F1-F2 E&rfﬁwﬂq‘%\' 6.11 Fi=. ©

B Edit Data File: resource_data

Haorme I Descaophon I Locaton
F

i (T i T F2

il hil

[p 6.1 B e ripievh

5. MR (Supply Part Data) * fifsgyA~B~C~D-E-F~G-H-1-J-
K~ L~ M~ NHERERES T Ml 612 57 -
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E=: Edat Data File: supplier _pari_data

W Tudiow Faot Muwmnbex Lead Tirme= Lead Tirmee Lomn
A ol R oA
E [ ] 14 | R
[ IS 14 | R
I [alur) 10 oo T
E F1 - | R
F F2 i | R
3 31 14 | R
H [ =] 14 | R
I F3 14 | B
J F4 14 | R
K F& 14 | R
1. L& =] 14 | R
i L=} 14 | R
M L& =] 30 | R

[ 6.12 HAGYE

6. IS IEH 2 F] (Variable Capacity Bucket Size Data) IF*EH@I fr R A %[JEJT
"‘E + lﬂ’:ﬂjﬂﬂﬁfi' PP RO [EEVHER R 221 90 {1 ‘\?L«‘%FI
fﬁe&FIF}F IR ﬂﬁ“%\[ AR F[%F,F}F FIf T = Resources EEEELL
ﬂ%ﬁ[ 6.13 Fr-

=101X]

Buchet 1z Buchet Sz Uom M OF Buchets Of Given Bime Followe: Pnod Rollower Peanod o

] DAY 1 IATS .
[f;q' 6.13 HE[EEHER]

7. %T?ﬁ’gﬁF (Demend Order Data) : — RyFim$ > E*EF feysHEL ORDER 01 » %}}
11/10 00:00 % £7 800 + : ORDER 02 > ﬁﬁt + 11/15 00:00 % €7 1000 [ ;
ORDER 03 > 5 11/20 00:00 % £7900 f : ORDER 04 » i 11/25 00:00
% £71000 {F  ORDER_05 » i 11/30 00:00 2 €7 1000 {F « iy * w¥l [
6.14 B, o

Ciedex Bales Dhue Diate Pzt Mummbex Pt Chuianbity Chshomex
CORDER._1 1ORCA201 1000000 E14FF B0 s TO1
ORDEFR._2 1IAMCA201 1000000 E14FF 1000 CT1E TO1
ORDER._35 OO0 1000000 E14FFR ] CTIE TOL
ORDEF._4 2ROV 1000000 E14FFR 1000 CTIE TOL
OREDEFR._5 SORCYA01 1000000 E14FF 1000 CTrE To1

[ 6.14 T

8. =X HiFi(Resource Calendar) : ¥R~ HyFh T 2 %[[F[1 Fatory ZEFi[* |1
Resouce Calendar H[[fi" & & R HVRE %Jui/[lﬁéﬁ' 6.15 Fi=. o
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Factory FPlaoner Scheds

Demand Orders
Eesonrces

Parts

Mfz Orders

[faﬁ‘ 6.15 Fhi= R HUFE

ﬁgﬁ%*ﬁé LRSI (e w%iaﬁw*%*iﬁ“:
A FIfO S S E SR RS LR
8 :00~24 : 00 p IEE[M‘ ‘Fj\ﬁf ] 00 : 00~24 : 00 > %{L_Z/Dﬁ%ﬂ 6.16 Hra. o

@ Resource Calendar { Plan Date: 1150272011 ) — o =1
Tneelected Zelected Capacity Summeary (Hours)
Fescurce Rescuce Theoretical Capacity 124 00
BT = I Planned Maintenance 0.00
2 = I Tnavailable Capacity 0.00
3 Rework Capacitr 0.00
Clear Net Capacity 1g4.00
Betup Capacity 0.00
Copars I Unavailable Eesources o.oo
A1 [ Unscheduled Subresources 0.00
ITh.eUrehcal Capacity ;I IEI IPeIt:enl LI | B pply I Clear I Feports I Detail |
| T Automatic Eeplan ™ Offload Orders Eeplan I |
Calendar | Interval | =
Start Tome: |05:00 End Time: I24:DD Select Bhifts... I

H\gﬁl 6.16 I%t?ﬂ;i = Hy
6-5 HE[ 1 *
6-5-1 =\ FEf-

2 HE UijiiFli_;jﬁTﬂfg}%ﬁn e S [g\@;r A g#_eeﬂ 5]
Planner Z7Fi[*|. Infinite Capacity Plan J[fi' & =5 (¢ > HE[EK lﬁ ol R

Ga

11/02/2011 00:00 © iy * e xR YLRH 6.17 = [l 6.18 Fr

45



EHEGLES Scheduler Ooder  Eesourmce

Lofindte Capacitr Plao. ..

Feaszsizn Inventors

Vendors Fair & llocation
Eecaloulate Safetr Stock

Eeleass Safetyr Stock

Sawve Plan i+
Print Plan. ..

Planner Eestart. ..

Finite Capacity CACD{TH)
Late Ouoder Elnnation. .
A ntomated Batching
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