[ B

CHO9 FEHFRGMIE

- i
F&F
S HRILAS
al % 2008.9.5
'§ [ :
=
%ﬁ—g
fH4 A

BEREE—REPOERRD—RRENRERS, HEROBRTHE
TERG, 05 3 TR OO B S -

BEER, MREDMNEF MR 52 2I5F R 4 N
e

BEREEBEAN R ERAE MRSk, SREFERE &R
RS ER AP FIRRTRE. 725 ST B T AR 45 IE
WARGBEIET.

TR TARRS AR ARS LA REGEFRE SR
BREFRE RN T k. BEEANTEL RENEF RS, B
AR DA S R B AT IR A A AL il At BTG £ T SE A3
BITHALEE.

PRI — A b B IR TR — RN A R BR A%

Copyright by GDUT & IEtech IR ERAPEP IR 19062008 M F

el

BRI A

SRR A Procurement Costs (Reorder cost )

= AMRERGH R RA AR IEEIT AR NEESTHR.
FEfRA A Carry Costs (Holding Costs)

u  ZE Pk Space Costs: EB4EY Fedp

n %L Capital Costs: %S

n  EEHIREBA Inventory Service Costs: f#E& B

n  EEHRERA Inventory Risk Costs: #4138 i if&
A8 A Our-of-Stock Costs

n B R A Lost Sales Costs

n  FERIRR M W ABack Order Costs

AEWEE A (Purchasing cost)
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LT RMEREE (EOQ)
$ = 19134F, F.W.Harrisgtsr T &5 #tRAREOQ:

Economic Order Quantity,
n EAMERR: BB = RWBA + FEERERA
= EOQER BB :
NEFRENBRED Y BERRED, BAUNHTRRE)
—RIURBFEERBRR
R BEBTMHGT
ITHRBRY D, BAWE
ITHRBEITHILRTER
BREEREEFRNRERK
AV
HFERTERK , LFITR—KZM
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HIRFTHRAN 5T A Lead Time for Re-supply

B BB ARG R RS TRBAMWERA. 245
EHR (Ch) BEITHRACRQ Mimwsamn, RO M%kiki, W
FRAANTHRGR (Q2) 5ANEAFERRHH)ZH;
T (Cr) 5O Wb R I, BEQ M Fre. BHt—
WITHRBHAS, E£FREND, NAETHREH RS MDQ 2
b5

WL A RBANHE (p) SERRED)ZH.
BBRFTCH: C,=C,+Cpr +Cp=H(Q/2)+S (D/Q) +p XD
FITHRAROP: Reorder Point, BUkb83TEE% B AVERER
BB, ROP=d*LT , HHROPHEITHRMA, LTHFHRAT
M, dr@kEEk.

n
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' EOQ#LAY
o BN HARRMETCENA R/ : min TC. TCH&ME.

= C.RICHMIRFFRE—NRZRME, XM KEFRIYBRRITE
#EQ*, BI: ZFITHAAREOQ.
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7ik) Define U ST B it 5 X

Define output values: Output Values > 5& S { 25255

| A, BRI RGBS B () R =
¥ oy Rt
Define input values: Input Values > %2 A LS H 4N Defie | | Evakimte | Dameueen | uips | st t] o]
A, BB B A5 ik S W (A A AR A R (%) o R e
_ouslic vaes |
Set Input Values > QIR AL, B4 THE l ™ Defioe et voes: : |
AEIX L SCH N 28 ik (x) A LR B =

d Configuration Method - {8 Fi Fil /* 19 &2 L4 21523
ﬁi R et
Evaluation Method > {# il il * F 5& SLIH L9280 45 ot

SRR - ;
User-defined seed values > {# Fil Fil J* H & LRI BEHLEL
Sanswtenl relatality

FhrE.
ators per experment: |10

Observations per experiment = 45 1 325 X £ /b Ll 8 |'J o
Confidence level(%) > 1% K F | T_
. ot | e | e |
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@

Start a short test run: Test > 7 IE 205 219250 7 #4790

T LH%E%%

AKX RS VT ARG RSB A AT B O T 1= Expeaimncnts for 8 |
| SBOSHR, Sl BRSSO, A TR

JEERSB S E A8, TR . frke B | esmbane | Dottt | e | samcet 0|4

Experiment manager: Reset > i S5 Fiae . BAE St o wwrm—t oy

BRI, W HATICR IR B &R, IF ‘—l ey =

1152 S 9B R e Receou: an=d
#l Experiment Run: Start > JF 4 {i 9% . |-—,

Frogres
} Current! rrmant: Ot vator:.

Open the protocol table: Show <> il 525 5 B 4% 5t o |‘—° g e crstecl inbie P

! =
All recordings: Open(Show) = ik SHE 1745 9L« |-—,

Faroen nunter ITesT

¢ Seed values of observations: Open = %% KB 47 H B AL Sand vikias of cbarvatons: o |
£ P FESBid R, eM-Plant2 Rt i)
fi— e i fEHE o Cancel doviy
E"ﬂ@%ﬁ‘ﬂ@‘ﬁﬁf&ﬁ?ﬁﬂ@%%‘*ﬁﬁﬂ&ﬁ% ﬂtﬂ‘f
IExd TR I -

FA S L PAi B 19962008 M4 §

£
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) Evaluate U: SR04 RV (5

| Input values: Show > BRI : 50 HAE K (x). !

| | output values: Show > SLRHHIf : 45 BAS HL(Y,)- — 31:
{ Result values: Show > BRI 455 . et | |t | btcets [ ¥] |

Show statistical evaluation of the result > A4 %%, o e o

WAL b SRR, Wik)E, B RS S '—'—'Ih

Seaghii ORB/MERUELE XA B R - |

Result values: Select > 7Eff %A S A M R, %

A B R R M S0 2 !Lu
|

Chart with confidence intervals: Show > {5 % & i) it

A A KA, T EIA R Type of ST
chart). 41%iType of charti£kConfidence intervalsifj, [« & mnfimn ramas: ww |

643X B FnChart with confidence intervals i 7% 9 # 2 Troa ol 1™ Mo ntervals
AR A7 DX ) Rl I ) el 1 Canhoence raerves |
Type of Chart > E[#:#: Min-Max intervals(fi/ i |

KA IX )42 1#]) s Confidence intervals( {5 X i D'f
FRRER I X I ) o - . dl

Chart wnh confidence intervals: Show > R
FA B B IX [

Influence of single input values: Select > E#HEAME
I A A
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Jom RARGEEREE—5, RENENEFITIGE: ERXK
% BntAS, NERASIERR, FRERRARI? Ok
JERA+ BEATREA A
BERRITBBNAR A IESR MBS, ITARRER
1,2,3 AR WI 8B R (1,2,2,1)

AFRFSELRG: NER—BNHREERR, HEF
BIST RS, MAKMERTREITE, ITHRERNSE
RERR) - (LHEFR).

SRIG A A T 5% [ 2 A o i VT 5 R 80 v 2 A
HEERR, WEBZHE, WA RARBHRE

BT mMEER T R il Normal AR Express

Copyright by GDUT & JFech R L2 A AL T X ZH T 1500 2008 HAT
% R A
Normal | Express
‘; THREERE |32 48
HMERA 3 4
BERIRNE | 15day | 7day
BKBHRAFE | 30day | 15day

FEERAE BA R LE MR R

EMBRAMHERSE: Z2EMKF, RENANRE, 2875
ANBERERR.

EMBIESRE : Averill M.Law, W.David Kelton: «Simulaton Modeling and

Analysis» 3rd Edition, #§4Kk%H it—McGraw-Hill, P60: Simulation
of an inventory system.
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E08.1: OverView

%‘ @ H ReadMe W ﬂ

EventController ~  setSeedTab Customers attendToCustomer
Stream 2: Interarrival Time

vy Monthly inventory costs s omom
!;:I o M BarkbgCosts=5 ) |
# Reset . . Endsim HoldingCosts=t : m 5

InventoryCasts=0 arive  SizeCfDemand deliver
B maxstackLevel=70 T i e Stream 1: Size of Demand : 4
h P.- Difference=40 o T e T

- heryGp B ——i=——fll

SafetyStock=30 DeliveryOption=Normal ! — |

Stock=35 OrderSstupCost=32 orderFromsupplier  Delivery Storage

i Stream 3: Lead Time

IncrementalCost=3
M earliestDelivery=15
IatestDelivery=30
i reviewlnventory reach
Copynght by GOUT & [Fmech ,;[ ".J -ff,‘f} %J l"{ g 1996--2005 M &-F




ﬁﬁ HAEXZ
KL m  EventController Y | r——

= Reset |

= Endsim [
e pxmm ol
h“s-gmﬁﬁﬁ it
,& n RMERIEER ol Lo
* DOE
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%@ R E X

maxStockLevel=70: BKEEHFKF

m Difference=40 : BREHERLEHFNE

m SafetyStock=30: Z2&FEfF

= Stock=35: YRR

s HEEHFRA: (Monthly inevntory costs)

BacklogCosts=5 : RER e BA--5T0/ R
HoldingCosts=1 : FEFIFHERA--1T/M4 K
InventoryCosts=0: B A A (4L B #7)
InventoryEvalinterval=1: Pefgit2s gy

-
|

-

B
L
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‘ﬁ? A3 75 A LA
T ARRA
% DeliveryOption Normal Express
TR A 32 48
OrderSetupCost
R A 3 4
incrementalCost
BAF T 15day 7day
earliestDelivery
BRI 30day 15day
latestDelivery

e
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B

Customers attendToCustamer

Stream 2: Interarrival Time
M H M
deliver

Customerarrive  Si2e0fDemand
Stream 1: Size of Demand

BOLBAEntity: CustomerfiiLot

Customeri#r P B & & (Custom Attributes):
ServiceTime, FKFKtime, FIW{E A0

Lot#er Fi 7 | & YXUB ft:(Custom Attributes): Amount, 3%
Jinteger, FIHER0. FAAFHE I ROBHEE.

—=—=
D i
o
| |

Coprogn by COUT & Tt AL E A P IR 2T 19062008 Mt
4 e — 11 .
o o e e Customersi% &
Hame: [Customers B [ Faled
y Labet: [Srream 2 interarrmsd Tame: (= —— " o
% Atwbutes | Faknes | Contols | Exit Sategy | Statstes | Custom Attt | L. B FR AR
. Oosmgmode: [ Bicing f AR
Gjeofuum interval Adpstabie =] [
2. MUs
" # - e =] [z 000000 =] 3 .Models.Customer
VR Start Jeorst =l o
i i! Stoge feerst — ]io o
: S MABHBRI,
' 4 MUseecton: | [corntat =ln JliA i A 2 S TP T
W (@) [ _y REH7 i
“CustomerArrive”jx—
‘ Mothod 33
¥ Coprogn by COUT & Tt AL E A P IR 2T 19062008 Mt

7

Mothod : CustomerArrive
m -~ determine the amount of a costomer request

¢

-- called by: entrance control of ‘Customers’

m s
: = do
’g n @.CurrlconNo :=z_Emp(1,SizeOfDemand,1);
g = end; ﬁ ﬁ
i
CurrlconNo/2$5 @S 4(MUs, Afils [ Bt e Db e
[ )| Customerix LRI, BB T JE T e ey
B EMR :

1

2
Z Empft— Mg TabledelicMidert 4i—51 | |
WOBBBBL 2 17 R S8 —
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Ay |

G = rme | AttendToCustomeri% &
f =l B e Method: deliver
‘ Trmes | Setin | Polres Contrels | Suatitics | Troe Statetcs

[— aeier Feil =)

= -- reduce the stock because of customer request

m  -- called by: entrance control of 'attendToCustomer"
m s

. Stock := Stock - @.CurrlconNo; -- ¥4 il E R R BHIRE
FTESE Y AR B

= end;

¥
} m do
T calcCosts; - H-EPEFRA
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Method: calcCosts--FE A&

-- Monthly inventory costs: 2592000 = 30*24*3600 = 30 Tage
-- called by: ‘deliver* and ‘reach’
is
now:time;
do
now :=eventController.simTime;
if Stock > 0 then -FLiEMFERER

InventoryCosts := round(InventoryCosts + Stock * HoldingCosts * (now
- lastEvent) / 2592000,2);

else — RERBAR, BIHKEBIRRAH

InventoryCosts := round(InventoryCosts - Stock * BacklogCosts * (now -
lastEvent) / 2592000,2);

end;
lastEvent := now;
end; -- of method IR : LastEventfERgEL? _
Copyright by GOUT & IEtech S EB LB S LB 159962008 184 F

Frame B & X @M

[T m@i_‘ﬂl_lmmﬁﬁ@ﬁlnm@—lﬂj

[
[
L
E 2]
éi

rew | e | oo |
Name Vaiue | Type €. Loy Charnel
lastEvent 0.0000 e
wwitch methed
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Method: Switch

end;-- of method

--BEH: AMethod B4E R 4 4% I BAR B i DeliveryOptionfi, AFRAZENormalfil
Expressijas#t ..

= --called by: interaktion method *Selection*
=S

[ NW: object;

= do

L] NW : = @.~; -- MUsBFEERyFrame

L] if NW.DeliveryOption = "Express" then

L] NW.DeliveryOption := “"Normal™;
L] else

L] NW.DeliveryOption := “Express";
L] end;

[ --@.opendialog;

L] reset;

L]

n

Copyright by GDUT & [Ewech A L 24 AT Z1EILE 1506, 2008 M T

) =
P ] 52 |
=y il Bt J : SR

Stream 3: Lead Time
‘ reviewlrentory reach

m orderFromSupplier: fE#A(30h)EIE—RMETTH

Delivery: {THHHIARIBIT.

» WPURERLZEEGK, LB korderFromSupplierf® 4 #Lot.
= BRHEAN SR, Lo H E URAmounts

= RERSHR, HIATRBETHNE.

Storage: _E—AMhSRWITHRERDIIE M.

B EGEE RIS Method: reviewlnventoryfiReach

Copyright by GDUT & IEtech IS EFAPESTINN 159962008 M & ¥
e
tinvgate e Tecks tieo i
rane: [roFromite B [ Foes orderFromSupplier
et [ O [rsved =] | Exitlocked o

Atrrbutes | Fakures | Contros | Ext Strategy | Statistics | Custom Attriates |

Operatrgmode: ¥ [Rocking] a]
Time of creaton: irterval Adystable ={ O
DOO:HHMMSS 1000

- FE30NT e — AR LRI TR o
@”“ j{”w =TT | 20 feResetist Eng
Start: Const =l o
— e | 21| L FwEsmt s
MU selecton: Lonstan hd 8}

R |
o | Stasitcs | Custom Atwbtes |

|\

- |o|Ferm o R O
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Method: reviewlnventory

-- make a order if necessary
-- called by: entrance control of ‘orderFromSupplier*
is
do
if Stock < SafetyStock then
@.Amount := maxStockLevel - Stock;
InventoryCosts := InventoryCosts + OrderSetupCost + @.Amount *
IncrementalCost;
--print 'Stock is **,Stock,"" =>> order "*,@.Amount," parts, passed
** round(eventController.simTime/86400)," days."";
else
--print “'Stock is **,Stock,". no order, passed
**,round(eventController.simTime/86400)," days.";
@.deleteObject;
end;
end;
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Delivery & Storage

DeliveryfJif i3t E : 3B #p 4% 7 R NormalskExpress, 1E
Resetd g7 & ----Delivery.proctime.setParam(“gleich”,3,
earliestDelivery * 86400, latestDelivery * 86400);
latestDelivery43514 30814

Storagefy A\ K &I Entrancei fiMethod: Reach
-- enlarge the stock because of an arrival of a delivery
-- called by: entrance control of *Storage’
is
do
calcCosts;--J§fMethod:calcCosts, HEHMBERRA
Stock := Stock + @.amount; - A ERE S B —BAERFHETE

end;
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| roct Dfference | root.SafetyStock
W0 ®
W ©
# =0 0
8 =0 L)
o w £
Iy ¥ 1] ]
© ®
{ © 0
N 1w 0
w L)
=0 0
® 0
W ®
o ]
=0 2
50 L)
| = |
oy
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) TR RET AT

HFEEXpDesign2Level fIRun
BT, s“Experiment

Manager: Reset”
5 “Experiment Run : Start”
Analysis of Factor

i
Foesuits of the Factanal desion for the selected resuilt value:
H,..o m i st Averingym chiange chas b sy S fncter from tae ke b e Lgxone beenl
| 3 = -4,537
rock Troct | root Ddfesence [ rook. SaletyStock
rock.IrreertoryEvallnberval | HI = 4,362 W1,2=5.988 Wi 3= 723 | Wid=-14.787
M= 24,000 W20 = 10,2062 W4 = 1000

NECE

Wis=202
Ho= 13088

o] e || v | SOEHEY

STt B

% = ERMETFAHES, HI—HIRFWAERWERD, BIZE
AERFEHHERT, ERMOK TR AR TR

BURE, VAR AR IR R BB RN

T RHZMBRFAFHAREER, X N B B AR

X,

WLR2RR AR E AR5 07 RN B, HAWIFLK

s

WI14/W23IW2ARMI R, LR MTERMMHLIS, JEEEM

DOETREAFHHIBHIA LN, BO¥WIARIEWIR] AR fHE—

227550
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H—PHILRITR

= FEARE A (InventoryEvalInterval) i BEFE BUR AR WA X
n BRI R R R TR

n R DL b 0 R E A NormalK S, Bifd
BRI AR T LR A LR
fi.

W, ARERBERAEFANRZEEGHERSBRAKEN. 1
— R AshIR A = 0 R R i Kanban, RS igERREEN

REFER, B EHIRIFEKanban$ B i K A XA
Ao

Copyright by GDUT & [Ewech A L 24 AT Z1EILE 1506, 2008 M T

i) =
L Vi == >,
s : BIZRSEI B EAF AL AR
StockPlotter —
= B—AChart: StockPlotter /T S5557 labtannns
[ rr— 1l =nEL
tgate yew Toss o il e o= | i
Mames [tociPbotter B calked M; - | e
Lebet i (=] 2 ey e
EiE:
oot |consiy | kues | Lot | Color | Fort | Cistom acwiun tgete Yew Tock el
Dabaseurce: Lol Tharrch El tuilliie =] L 1| i B8 [ Colect dats M
st |
Deas  Dwpler | nues | natel | Coter | Ponk | Cussom Acwiutes |
o e 38 T e
Mode: ot 'I a8 Chart types ™ - o
X0 effect: | Dicrm) Ho
o Cancel
# J ™ Daplay in Same o
> T N
. Copyright by GDUT & JEtech 2% ke o] o | _w |
rE——— I
tam: [Frmopane =] ¥ Collect data Show Chart 1
e o
Dot | Cuplay Ao oot | Coior | Port | Cusom hevinsen |
e s o
F xem O e 5
g [ ram o
Punber of vhaes: | 5000 I sookber o P 1=
agn n [® = [ B P Tocs: then T
L7 damnnaieed - [ E [ Collect data Sowchat |
{r. -3 O
[ N
Cale | Docler | s Labels |oker | Ford | Custom Atbutes |
T [ O
Subiite: foma =
Toanm: Jrounts =
T = 8
Legend: Jewrt Sl B amesen | B
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I ety bl s St 2
Mame: [StociPictier a8 ¥ Coliect dats Shaes Chart

wet [ 00 o

ot | Dapiay | Aves | Lobels | Cor | Font  Cusiom Atirbues |

[ ‘

ot Altribmbes =l

L

Fle Edit Fomat Navigate View Tools Help
Valus | Stariztics | Commmmication | J S (B S PAL BEDE g s

— Denwer [uabe
string veal ‘vaa\ ‘vaa\ ‘vaa\ ‘vaa\
Valts pen i 1 z 3 4 5

string

1 176,08

J
o I Cancel Andly
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9.3 ZK-FERFLRIBI
d ¥

mJ El

Betre [ | Beinte | Dobnnon | nuies | sscet s | %@J
Dl il wakoer oot Vhoen
L r— ot ks

Lot road vehes: 2

v EIEERE b, $rEExperiment_ Manager, %
F2i% 4% A Experiment o

v WidiExperiment3TFF, HBMExperimentitE 1 H

1 fEDefineTH, #EEObservations per experi_
ment(FA- RN KL, BR—FREHTREE K
K1, BARITEELR, BEEKTF0%

1 B (Output Values) H BEFE MR A : InventoryCosts

v AEB(nput Values) B R EFEFMERFEN

Lo defrad Pt

I~ Cortguranen mestod:
I Bl meos

T L e soed v

Statates relabdty

Chesrvasocsper mpement:  [1
—

Confdence ievel (%

— e | ooty the it values for the smulabon sy, wileh e Experiment. ﬁl
Lo | cwd Spedify e input values for the smuation sy
‘ foat.trventoryCosts
’ poet-satensind:
e vaes
1 oot Difference
= ] o | e || [, ro—
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Define &

n REHHTRER K
SPRDOEREE .

= Run/EvalutionZT{
RABRASE.

= ERunBE i
“Experiment
Manager: Reset” %3¢
BHTEE, RABR

= “Experiment Run:

Start”JF i E -
ZiE 7506 9008 MET
‘%} DesignCharti% &

HE09H fRulesChartE $#1—4, 45K DesignCharte
HE09h fMethod: GenChartE#l—4, B4 K ShowChart

WAi#TFFShowChart, MAMUTFR®EG:

IS

s,d,ExpNo:integer;Safety,Diff,delta:real;
inObj,resObj,ExpMgrODbj:object; T:table;
do

ExpMgrObj := Experiment;

T := DesignChart.Tab;

T.delete; T.open;

delta := 10;

inObj := ExpMgrObj.InputValues;
resObj:= ExpMgrObj.ResultsTable;

Copyright by GDUT & IEtech SRS ERA S L BTk 15962008 M4 §

for ExpNo := 1 to resObj.yDim loop
Safety := inObj[2,ExpNo];
s := ceil(Safety/delta);
Diff := inObj[1,ExpNo];
d:= ceil(Diff/delta);
TIAs] 1= resObJILEXPNOT: s Lo ssemcie
next; M pESET
k) éml]: SETTINGS
S

4 Dilprerce w45

DesignChart.active := true;

S [Tabingud: rook Sty Shock im 25
end;-- of the method _M6_paoam

BT fougpue: sout. dreweioryCests m 117,19

M8

o1 Fum Expereer

BiFShowChart, BEERMIDE T,  Powintes

W H o LR R, BAMERRAENT2, NMRELEER
=25, BAFAEAN=40, SHRMEOOEAR —F0h.
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