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Gl 19859 (F)lEHNA Aoy o2 Uy Management Consulting HE A2
A gHoldg o] 8% B4t AA%le] £4, OR (Operations Research) 71 & ol-8¢ 44t-23
H) B A R 32, AEgoldg o] 8% At Scheduling 5 FY A A& i
e A%} Know-Howd B 2 fdel AdM2A 19929 59 CiMell #3H FHAAY
71&g Al f1ste] HTE FAA FY H-olo]- Aoz HP A ¥9& CAD,
Machine Vision Systemz} 2% st=gole] 2ol @ Adx]oj o]27|71x] cidstAl chF HAstal

Futh

s Z2HEL] $3 glo] AYRE Ay B4, 2d Ay L AF T AN HAE
223 ool osled AUANUA 43, B gt EY FARs 19734 HyE AA
el A|E#old ME 2RI ] Pritsker Corporation?} Exclusive Distributor #7A1& $3
£ AEeold dejdd SLAMI/TESSS AlEdlold B4 ¥% A£% SLAMSYSTEM, AIM
ag]x, A4t Scheduling £ Egjlojel FACTOR2] = zhof gl dx] gFE 3tz Adgurch
a%Q WA= IPAY(F) BPAEL Aol YoidY Ao dE o8 HY du] 4=
2L 213 MEP B4 ZEAEZ ¢Aste], 4ddat 47) Al N2 A gl dE o8 BE
B At Al2% Wl EEUAALL FY A BAA Ao alE On-line Real-time 34t
A AN&" Sy, 323 FACTORE AHSY U3 Ay Al29 9l 4dax 7188
Azl AL F L] FAAY A28 2F T chgR Z2AEF 3A 38 v gt

o9} tlEo] WA= Management Consulting £o}2] ojEHt ZEHET 3}]§§ 4 Qe
g 233 glria AR ‘
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SIMULATION®} 8+ ?

22 A FAdel stEsiEE FAddM side HUANWY Hde of&, FH 4
H &, FHae] FHolets HAEE DAl UG ol JIde HZE g4Il A
siMe Fge oiorEel o BN b o Fo] A&, AZEA Al golopsind, of
o b4 mgaolm #WHAshkl HEs=E sldol w2 SIMULATION 7| ujch
SIMULATION MODEL: SIMULATION & #4le] Manufacturing systemel x =

Heg 2dsisid, A FAsH, 48 Model & A9 A
oI Fds @S Adgs 2 & Adgyoh

Simulation Model &

HAre] Manufacturing System

o1| sl S48 FY A A AEA, 44 Schedulinge) A
AL g S8 T T & IL, Hae] ALEHG fHsA
EAE £ dow, d HFoarFeo MHE #AH,IEHL A
Zof wa& EMda Frrh AEstA o) R £ Ygyoh

SIMULATION ¢} &

: Simulation &

53l HAle]l Manufacturing system

of wWiE HRH< HNE & £ Jdeodw 59,
— Ad] Layoute] &4 % Hrt
— Material Flow gtelst
— v WA @Az diky M % Ho}
— &3 xu(Inventory, Wip) e
— BE EA Model
— £4 Routing
— %41 Systemo HA F
% system capacity, bottle neck, sensitivity
analysis(systemd F&& F= 831 24 )Tl Wa A
2 AFZsly, 72+ Servere] W BAH o] sbsEtn,
totell wlsk Aol A bE AMg2 Graphlc Animation
S 3t #@d £ Yon, Ao ZEg AFHEopllM 2)AREH
of #2 Soluticng AHFses FHoZ AHE4H YdFYTh
SIMULATION<®] A4
1) 428 PLANTE #&A], MFHe} Systemel F45 T
F AFHoh
2) Ak FaAe sl B Flowel MW E A
Z UZ"W FH SystemF FsA ¥z M T
AFH o
MBS EE E % M4 FUt mE M¥E F4
ozt g9 ¥ System2 {A3HA nplge lay-
outof g Mg ¥ £ UdFHS
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SIMULATION®] 2% Fe}
simulationg e, HA, A4, AbslFet,
opel HusA HgHD FdHoz: o

Alr traffic control queueing
Aircraft maintenance scheduling
Alirport design
Ambulance location, and dispatching
Assembly line scheduling
Bank teller scheduling
Bank teller scheduling
Bus (city) scheduling
Circuit design
Clerical processing system design
Communication system design
Computer time sharing
Telephone traffic routing
Message systems
Mobile communications
Computer memory-fabrication test-facility design
Consumer behavior prediction
Brand selection
Promotion decisions
Advertising allocation
Court system resource allocation
Distribution system design
Warehouse location
Mail (Post office)
Soft drink bottling
Bank courier
Intrahospital material flow
Enterprise models
Steel production
Hospitals
Shipping lines
Railroad operations
School districts
Equipment scheduling
Aircraft
Facility layout
Pharmaceutical centers
Financial forecasting
Insurance
Schools
Computer leasing
Insurance manpower hiring decisions
Grain terminal operation
Harbor design
Industry models
Textile
Petroleum (financial aspects)

N3

ufy

Information system design
Intergroup communication (sociological studies,
Inventory reorder rule design

Aerospace

Manufacturing

Military logistics

Hospitals
Job shop scheduling

Aircraft parts

Metals forming
Work-in-process control

Shipyards
Library operations design
Maintenance scheduling

Airlines

Glass furnaces

Steel furnaces

Computer field service
National manpower adjustment system
Natural resource (mine) scheduling

Iron ore

Strip mining
Parking facility design
Numerically controlled production facility ~esign
Personnel scheduling

Inspection departments

Spacecraft trips
Petrochemical process design

Solvent recovery
Police response system design
Political voting prediction
Rail freight car dispatching
Railroad traffic scheduling
Steel mill scheduling

Taxi dispatching

Traffic light timing

Truck dispatching and loading

University financial and operation forecasting
Urban traffic system design

Water resources development



Simulation %2 F98 YA dEF= e

F4th

A¥] Layoutd 4
g
- oz auel w4 9 2

AY A /H HM

o .

Process Procedures] =7}
— New Procedure?] A}t

A 2bF 3t
- As A3
— Factory Automation

~ Shop Scheduling
— &% Tracking & Control

® [‘orecasting

— Inventory Problem

— Sales
— Facility Load
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LAM 1I

SLAM II(The Simulation Language for Alternative Modeling) = o of

Pl

s Modeling & 93 Simulation Language 4 233 2 7Z5g 73

AH AMYe Powerful s Language 34y o,

SLAM

— Network Modeling
— Continuous Modeling

— Discrete Modeling
I Modeling 7}
— Network Modeling

Simulation Mcdel & " 7iwst=d A8 s e =43y rlso=zy Mod-
eling 33 & westA7la Model #3484 #HojstA T
2 ofxAcl NODEe o ugi o

CREATE W_.@D - systemulelA Fgsolad  entity Eo| #
= €oh

AWRAIT - entity 7} B3 resourcesg service
& wriygEd 7] st

ASSIGN -entitysl 54& assignAjzlch

coLet _sAdE zed

SELECT @ - entivy st g Eojobg route F M Hc

TERMINATE = 5 - systemell 4 Holgth

56)0'@:1 . )
QUEUE NG & - entity 7} service & utr]9std orlgch

>

— Continuous Modeling

Alzke] wzlglel w2k System Status vl Discrete st ®aslxl o
B4 Equaticne| wgt Continuousstd wHxgog &g uo

ki
if

o ) Pilot Ejectiocn, World Dynamics

— Discrete Modeling

Network z+& ol&3& 4 Modeling & st7lel= oz e o & Exs o
el Modelingo] stsgdch .

User = Fortran, C¥3# #g& Languagef oj&3d xno 2atst
Logic 2 Programming 3 & 9l&uch
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MHEX( Material Handling Extension)

SLAM IIolMe F¢ s xtake =71, J—E NER, ZER FE Y
@ Dataz 3l Folas 2wzt (AGVS) Y Hz¥ AEsE FAZE F
?l= AGVS(Automatic Guided Vehicle system) 9} Granesg Az &
ek, Fzel Yx ¥ &2 AAYsly Fx ASRS(Automatic Stor-
age & Retrieval System) & %% < v Powerfuld 7si%¢]
gl 2 AE3E sk AdAA Simulation g o FHFH HAS &
& Asdh

IEE(Interactive Execution Environment)

Model o] oj@x F3Psolxl=rtE User 9 Interactivestzd sty
22 glomz SimulationZsEo] =z Alzl%E =eghe Display #
£ oudn, #H5egs "W E A FEAd F£ AdFH o

OUTPUT REPORT

User o] #olo wa} pkd £ xe Output Report & Al&sty o3
skz] EA4x &3 Mean Value, Utilization, Average Waiting
Time, Number of Observationz® <& F 2% DatagEg User o
A A Fsld g4y o

HARDWARE REQUIREMENT

ANSI Standard FORTRAN 77 2 Programming o 9ol Fortran o}
$od 753 zmz=rt WA sHo gls Workstatlon, Minicomputer,
32bit =& 1 olAte]l Mainframeox sFEx© IBM 16 bit PC <
Aol A= EE ZIFeAM At e

DOCUMENTATION

— INTRODUCTION to SIMULATION and SLAM II

— SLAM II NETWORK MODELS for DECISION SUPPORT
— SLAM II QUICK REFERENCE MANUAL

— SLAM II COURSE NOTEBOOK &

TRAINING

User o #Hgs =E23r7] il 23 e Training Course &
Felstn s
— Funcdamental Course
Simulation 74 ot 71&3<3 SLAMe2] NODEE o|&3% Net-
work Modeling 714 2 2§ 71239 Modelingg T =

Ue FEE WG

— Advanced Course
Discrete & Continuous Modeling”
ndlinge #3 mxe Simulationz
8 F Udve FEE NIFIFUS

gl Material Ha-

1 ‘
Mg o 4R A
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Work Station 1 Work Station 2

el QQQQ» » QO w

Queue {or Work Station 1 Queue for Woek Station 2

O Subcontracted Unit

EXPON (.4) Whork Staties Work Sisiton 1

ﬁ m EXPON ui‘ EXPON (8.9)
L] TIME IN
[ N INT (1) SYSTEM 1
—AA— ! 0 i 4
4
LT

. TIME S€T.
. BALXS
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"



TESS

TESS(The Extended Simulaticn System) = Simulation Model &

Support & F&= %3 4 Systemo g2y g F3F el Model Des:

Simulationss), Az B4 9w animation & A HWs) F= Grag
cal Environment % zﬂ - QL‘ System ¢} 4 o},
E=3 & vIFES Relational Data Baseqbollal uwE <, 7wz,
i,

TESS e} 7]%

— Model Building

Medel & siwstzl g 4, A, #4458 7HsASE
N5ee AglFel User ool oimd ol muel ma vl
7152 Menueol ¢ale AMesiog UseroAd cof HHa sk
5 Assd guch

3 TESS= Az o& Modelg #atHY 7, 4AdF£
Model Bulldero«\ o] sted  #sbd A Scroll @ o, o
T2 JlF 7k @Y ok

— Data Analysis
Simulation ZA=Z BEda Q¢4 2 HPEFIE: Data #4Ac
Jbisshel o 7bx o] Scenario % ®lm EAIY 4 A 4o

— Results Presentation
Bl@m ¥4s Datagel Az & chart, histogram, bar ci:
rt, spike plot §¢ graphg H#Hol rtssis, Menu-drivon
Haoa =Hol glof Usery} Atg3riel o) & #e Yo

— Animaticns
A PLANT 9 %<8 Graphic Animation-e| 7% 3t o}
Animation & Menu-driven ®2f oz User of# DH—?— q_af'—»,jr
B .

A =Eleol Ael Alx  Animation Fef Systeme] #IHE S #H3
71 % oAl AnimationAl#H £ HY ok

sk TESS = Simulation o] Animation g ¢ £ U
(Concurrent Animation), Simulationol HFWZojx Ani-
mation(Post Process Animation) & % £ A5y

Hardware A}eF

—~ IBM

—  VAX SYSTEM

— SUN WORKSTATION

— Apolloc WORKSTATION

Documentation

— TESS:The Extended Support System TextbocCk
— The User Manual

— The Installation & Operations Guide

— TESS Gourse Notebcock

Training
TESS ¢ %i‘?_;ii‘i ol23 gguHE ¥ oofs Graph o Animatione]
Yoz AFel Hgs= 53, Simulatione] #HAy o 27 & Anima-
tion s Graphiceoz #Hd3e= WYz Datag FAMsld TIF2 YE

We wde AAYd o



Complete simulation
project support
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SIL.LAMSYSTEM

SLAMSYSTEM 2 Modeling o4 Graphic Animationse] o=z gwE -

ulation HH L 3 £ 9= ¥ H<e Simulation Systemo = i

osoft Windows AltelA] Asigio{zny, o HEAHA 7lse o2z zelog

— Network Model Building

- Control Building

— User Written Insert Building
— Output Analysis

— Presentation Graphics

— Animations

HARDWARE A}e}

Recommended System :

Intel 80386 based IBM PC compatible with:
At least 3Mb RAM(available to Microsoft Windows)
VGA color graphics display and adapter
Windows compatible mouse
Windows compatible graphic printer or plotter
Hard disk drive with at least SMb available
Flexible disk drive(5%’ 1.2 Mb or 3%" 1.44 Mb)
Math co-processor

Microsoft Windows/386 Version 2.1 or higher
Microsoft FORTRAN Version 4.1 or higher

. Minimum System Required:

Intel 80286 based IBM PC compatible with:
At least IMb RAM
EGA color graphics display and adapter
Windows compatible mouse
Hard disk drive with at least SMb available
Flexible disk drive (5%’ 1.2Mb or 3%" 1.44Mb)
Microsoft Windows/286 Version 2.1 or higher



The tirstintegrated

simulation system

_ designedfora
high pe%cl)rmance PC.

Build models quickly and easily.

[mport images from AutoCAD
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FACTOR Overview

1 1'ACTTOIR ==

FACTOR:E 23] ¥#e] 4itsdg aaistol gAY W AgANS 2E7s
spAl stol 2l elAARAY EFolt. FACTORE 53], 2o ®ael 445
25t ot A EE y)&8AA Y (Master Production Schedule: MPS)zh, 2paf 7}
25, My 7185, gt Aad T A BAHA S s|ofHof sl 24
@A (Shop Floor)Zte] AaE a4 4 UEF dAsA ek EiAY glakzt
g bt @A og ANt AAadRAYe zga, g gt gAY e
F80] o7} 5= EAlE ol Ut E ol ol Mo i 4 Ak B
g yUag sl il ol F HAY 5+ A& TF7H HEE FACTOR °|th

FACTOR: MPSERE A & Ay 2 2 E3(work order)oll ©f
g AU AR & zAdstE ol ojal Al Fele|M(Discrete-Event Simulation) 71N &
Abggich, AAbA A2 olof] RyH 2 A Fol sidse FHL AIES Tt A
g, olm} ztzte] el Alzto] ALEI ER 2 sl YR (A,
2tez2} &) W xj=j7} Wasttl, FACTORe| 7& " Algeold AL AAEY 2
zhofl thyt =gt 2zt Aol ofFAH YWUHE AE FAUch  AGAY] ot

2ty o] ol FolA g uwl, & 2AGAYo]l WA AZ wh AlHelol i 2g] VR

z2g A2 (rule)2t YA HE =g AbgYch  mhebd] ol 2N E] dojxli: AT
29 YAolA el MRES 2ufR eyt Al @] 29 Yol vt ¥¥
3 oA &o] Hrl
AAAY et @ atgatol Al AYY &G HestA sled FE e tlEe]
FACTORZ} 7|y ®th E2% 7152 4AA Yol #Y o tfdgs 2dsie] o5
& g, 2438 4 gli= dolch. ANE ciete] Az vEFARA Kt T Pl

SEETEEIN

A Qletal H2 zpdabe 2AgshAlAl (release time)2] M7,
l(overtime) T3} T AatAY e Q¥ WA ulE AE stohd 4 Atk ol
b ohel AlY 2 S Estel &Y w GAAY Z tohy 4= alen], ERE 7|
fol fassztxle] AP U £ UEH ol ol U Y 71H, uA F

alct.

J@ FACTORS] A1 8=17h Algeleld 71M1§ 3 obix Ajtel ulet- gl
& chte] 22 4

FACTOR BwW2 A7} dolrl A& 2(data driven)o] B2 A&

(€2



Belold =d =2l(logic)2] o] ohizl wlett tlojel olit]®(editing) &8 7} 5t
th. FACTORS} to]efuol 2 oftieiel tl& RE 75§ vl 'g4le] qlelvlo]A
(interface) & %3to] Al wlety FACTORE oAb g9l =toletr]Bu)s
QA9 glekx] Wl Adate] oAb zbalel 2HE W 8P AANnegraed

system)e]| C}.

FACTOR A3 Egjol= Unlinked Object Coded] Bef® A F =, Source Code
= A2E =z ¢f=rt. ey Site Specific Tailoring 2&2] Source Data Structure &
A gstog 2 &xtE= FACTORe ¢ 3 9 oA =eldogio)d 718 = A

tl.

2 CIM x=glojlae] FACTOR=2] 2] X]

A& el CIM(Computer Integrated Manufacturing) A|2g]e] HatA¥E& 2§ |
2 e FYdHcl. MEE FE FE £oE TEUY AP S sl ™A

t}.

Ha

olgjyt F
T8 o&ef 2
¥ (Master Production Planning) AlAjog2 wuxjg, 7Z|&884AY AJAES
BOM(Bill of Material) 3 &2} 2§ B K E o] &3lo] A Fof it 22e FEo=
By z2¢ ¥ AdEZ 5 AF L Aol ot 2888 Adtich o] Az
2 7| &4 A Y (Master Production Schedule: MPS)o| 2t Eln], o]i= t}A] 23 ¢

E2 o2 e A oy £ 9lon k= T2
A 4 glch. €Y FEES MRP/MRPII &} ¢ 71 &44ba

=

b

Al¥ (Capacity Requirements Planning: CRP)22 Xifzlct. CRPE A3t of 4
Abedol chyt sRetA Al E4 ez giistrl Bidsd & xoiste B 23
Hol 7185, F3] E7} Ay Fol MPSt A = alvh. ERE o]ejt

Balae 408 uwayl fstel THEAS WA Fol WY 4%

MPS7F 29 |x 2 AMUZAY 2AgatelAR Bujxls Al 232 F
7] AY2z2RE ] AYeR sixic,. 29 @ AAUAY Fgaie dutder
dFde] 7bE mest AAAY S vfd F2 o AF Qg siA el o] g
o o] AP AY z2dols MRt R ¥ ohel WA U e 2U8Y

143
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F& 54 z3t A3

r————V MRP/MRP 11

shop
ORDCHS

SCHEDULE &
MRP PARAMETLR
REFINEMENTS

FACTOR

PRODUCTION
SCHEDULES

DISPATCII
LISTS

At Schedule

» Full A Al

A

sHop
rnooR
SFATUS

212
PR SE LI ANR

a3

94,

[. CIMol 2] AEAA FuAY F2}



o] Bagt AIBASE ol 4 AUZ BT 159 HYol 23Hct oA s}
o] AN AAYAAY LS 29 WA el $A(Shop Floor Control: SFC)E Kfa]iL
29 WAl Ayct  Ado] ¥REW 2y del AU AY] WAHAS

mj o] &3] #lste] vlojetE Y ¥ch

FACTORE olel¥t CIM 715 & % 7|23 2g Frag +%u + ark. CRP
oAl FACTORE ©|8% 79, FACTORE Aitsdg& Fgsta JAMstA &4, Al
Fate & 4 qrh. mEtM oiREY 35 Y(Capacity) &3ie FACTORS] &4
5Yg o|8sto] CRP ©HAA A" 4 oct. 24 @ BUUBAY 2E =
F2 2183 #Hfol, FACTORE M2E FEE A5 Et £522 gl do}, 24
Hare] Hatgh vistg 23ln, AAY R foirjsgt P4ab Schedule & 24 sle] &
t}. FACTORZ} A4abyd 9l A&, 22|32 CIM AJAgjolrje] AdAt7l¥] g )37 %le]
EAS YAAATE Y& 7IX 2 ke AMME ool FACTORE AR ofg ¢

Agold S vk



3 FACTOR ~dxtel>g=1% =53] =73

2%) 2= FACTOR XAt BAY 43 23§ B s BolEoh sk
Al ag o&zl wAe) @ JZYE FUY dejeld du HoE, o] tjjojrhi=
MPS, xzzte] ¥& SFC Alagegiy dojxAu, Ex Al BAY 23}
23 ddu 4% glch. YA dlojelz FACTORY Algelold 7wzt A =4
Hare] Matd3AY S £Yste ol AHg&dceh olul ate 484 = (performance) 7k RHH
2a1em Al zdAYol AT FAUel wiE s, wEAA XY 7 goll A4t
QAAY Adabe AdiAlAe) W FE Aabdulel g w3 e 84
(option) 5 & WHAste] A2E tidtg TE + Arh thets o] AlFelejd el
29 oldt Wi g Falol AUUPAY YAt FSY Azt ol uf
Pha Rz zg e JAYFAYE ALY 4 ok

4 =<9 |roilxle] FACTOR ~}-8-

e 3y L AUBAL SEY 54 YD Atk ol F §Y, Holt A
ulo] Wt 45 a2, 2R 2Y FHolut Husl chpsiolol ¥ K 21

bl
711 AT olg 4 Atk oAy BHYES BAsAL WA U FACTOR$}
ge AndRAY =75 ASUr stoiels 3Ry AAE &7l Evtesich

FACTOR: olgjtt BHES 2 t¥e] 4AY of, o] 5YES AEH2E Hheg 4]
4 & e AzlAl ZlsE 7E gdeh 3, FACTORE Wl gzl zela ol
‘' Aol 2AMEloix 9lerm Documented Open Architecture & =l ¢lyteh,. xR,
FACTORE 2EWE FA4soA gl 71 R E(FACTOR Base System) olgloll F
et me 22E shAm Aok ofrlele Abgatel BAl <lEsol~E 234 +
ole 7)%& Bt ZE(UIN: User Interface Tailoring), z9 3oL} A4S 4l
g F2awo] A(rulebase) & 71 4 A& Jlvg HEBsle RE(SST: Site Specif- ic
Tailoring), Z&l2 =5 #} Au|(AGV, Tooling, Conveyor, AS/RS)E ArMIstAl 24

agt 4 ale BEEHO] drh

Teln ol BE wAmMolAs UeHlAE AFLE 71 3}ql5lo] 71& Codeol

245jn] FACTORZ 233t AHg8h7] 41& Aoz el 7bs stch

el

gaAdul§2} opRzlR 2 CIM Alad 92 2t 33l uhe 55 7

\oh



al&Urch. FACTORE AA CIM Aj2def tfd nEg5ede dojx|k dolElF

&30, FACTOR Information Transfer E2&(INF)2 yay oolel UdesolLE

&oiA &Y £ dE FE A3Uch

CIM A A%®lofe] FACTOR A& 712 Ajl2%& FACTORe] ot 7ol

FACTORE 71&2] CIM Alagjol 23| dAste 2ot

13l 2. FACTOR A 3AY 3 2%

g?; . Qj 78 /}) EH

. Apgd(Resources)
7]7” \___//
WIDP area No Yes
- OK? e -
2 41#t FACTOR EXY
Fixture Ry
it ~
|
o Puacts
C oAl 2 of| &
. Mcthods/Rules
Y
Performance
N £
A
2| gk
Aw] 7tE8
Cost

1N

"

Al

ofym,

B2 ol

Schedule vwjir




AU B3 npazil2 CIM Al2ad A 2t 33l ufel H5sixle 2ol
olauch. FACTORE Hal CIM AlAxle] cf2 EEEZYE dojx]= toletd A}
£3}o], FACTOR Intormation Transfer ZE(INF)2 Hag} vo]e} Adesfol2E A
&3lA & 4 o g HFUch weld CIM Aol FACTOR He
712 A]2¥& FACTORol &= zio] ohvin], FACTORE 71&2 CIM A]Arjo]

ko] A8tz Zlolch,

s =22 Hardware YW@ Software
FACTORE ‘C’ dol2 2pd® AMFojn], tiyit 71504 Al8rbssich. @)

FACTORE o}F BEaiglol Al2Y 4 o= 7IF(Hardware, Operating System, C
Compiler)S ¥ 4-22} th

H 1. FACTOR A}&7}1% 713

Hardware Operating Compiler
System
DEC VAX’s VYMS VAX C
HP 9000 Model 800’s HP-UX » HP C
IBM 370’s VM C for System 370
IBM PS/2’s 0S§/2 IBM C/2

* 1991 d 69 IBM AS400 Versiono] 2|3t o @4l

FACTOR: X 18] 7]%old 242 Memory Configuration®® 24Ych
Response Time& Memory Sizeoll ujel ci2o, it o2 Memory Size7} 12~16
megdl w) m}E Response Timed d& 4 Ach  E¥ zizhe] Ze(cielt Eghol of
¢ r]A3 8L [00MB F=d F&sich

FACTORo| Al25/:= Terminal-2 Standard Character Terminale|n], B8 Hr}
& 2}l Color Graphics Terminal®e A187bssict. # 12] FACTOR A}-871s

[o I &

| ol

71 ZojM = WA ti42e] Terminal Driver§& AHEY 4 qlch

FACTORE ¥<2<¢l DBMS, Terminal Emulation, *+ Data Dictionary Soft-
ware§ WL E 8}x} ojor}, ® lo] HAH C Compilers ¥P=EA] 2jig|ojo} gict

|§&F



FA|®At £ o] M|, otof, e |

FACTOR

Factory Control
Through Operations Replication

ey 29 Al.otol. of

ME WLD NI o1 (WYY
TEL : (02) 222-3114
FAX : (02) 563-9830
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Fajsiat £ Ml.0Hol. of

FACTOR

FACTOR: Minute-by-Minute Shop Floor Controﬂ

718 v gALe BEE e Y
A¥E Y3 R el £E AFUTH
ay Bals, ol AYY £33 &
Aol &71E AF F9 o= oA, oY
AYo] 4Fol itz RPrh= AGUth

2 AYolut A e 2ol
obdurt. EAE vlE 71AY 2B, 43
gxpe] WA, Ay AL F VA XU
3ol wgol glgrh

oln] ¢t gl AAYE oA MR
EEE BxEo] ohgurt. 2y, ol
that sid Aol QiU HtE A EdoldE
Nzg @ gy 2dsdd we A
¢+9 23 9 27 &% (Simulation-based
Finite Capacity Sequencing and Scheduling)
gduct. ol & ol&3td Faglel AAs=
24 AT qat Aare s VS
dgstmeN i 2AEL] B A
AR S ¥Ads] AdAL ¢ dFUch B
éﬂl%“—o‘ EAo] AlEeejdy

A A2 Y83, F3  cmonn
z@za%ow s 2412 \‘?\
g MFY 5 UAEF AUd 't
AxEQe] 7 FACTOR ¢Uth

Mek golet o=l
a3
Az
X

2
A

nl X}XH 2EHz 32
Y AEstol M x
g3
ut

2 N

>r>m{nmln_\i

R

[e)
=
2=

o]
L 2
=

2& 2%
2A &S AHY F
&uth. mebd si7iA S

On

0

]7“ __'% Z}(dl} T >v

s E A
ZA] nietstod ER A RO
o \

generuung schievable

FACTOR®} A}g-& Hrh @3yt g4t
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( SCHEDULE N

MACHINE PROCESSING
OPTION:  ALTIOPR
RESOURCE:  Contor Bole Brindor
Order  Llosd 10 Oper Part Rortstnd Ous 2210 tate
[0 1] 0 0P 209N 02218/19°%6 0224870800
AR
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€1000 0 OPI0 8209962 (224870737 0224010800
02 24 37 1007
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MAP ORDER SCHEDULE
naiE  02/21/07
DEPANTMENT: INJECTOR BODUS
Losd  Release L L
Ocdor Pt Quanl Sus  Dais ot e Uit
ANKK 809841 30 W R bl L3 N
LICT I RO I L) Ja0 oonusr Q25 A N
ERBLY ERUSL R 1] oo 022187 G2r24/87 R N
farw AOIPHY 4 “on 2267 022N L »
(LD KUY Al %0 022087 D2iJ4:81 A N
P wbm 460 0 0221/87 02218} R n
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Replicaoll 4tdsta, 71A o] wAEstd o
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(Information Transfer: INF)
INF& Al83to FACTORS} 7]} Aatze] AR
AlAEIZEe] AR MG GolsiA o &
AFUrth INF7F 53434 245 A sy
olF o] &3t ¥ Hefo HUxE A
ol FACTOR AlA¥lo® H$y $ olon,
ARgate] B FAo Fojgeo] glo]
doletg A$ Y 4+ AdFuch

INFE o|-£3ld3 FACTOR u|o|ElsojA R
FE "oy IRyt &Y 4 glon, Cell
Controllerol] 44t AAESEE A$517] 93
ARz}t Bl s 2ol hedct

AFSXE QlEHlolA Y AAH
(User Interface Tailoring: UIN)
FACTOR djojElo]X0o] AHE ¢-&H3I=
3 FAS ALgREe] oo wA AU +
dgUrch AHEAlE ol & 4sted oA
gAo® deletg ¥, %, 23 &
AgytTh UINZ 274& 9 2Y g oyt
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Hely o 3P H 4% s AY
Ygurt. "o atetd= AHEAES] 470
utel o HE E ohu]et FA owaAle
+ 3 At e HAGsE Aol Jtedyrct
UINS o] &3}" FACTOR7} A&t
A& AREALZE 82 ALg FA HHEz) 5d
A HBY + AdFuUch AHgAIE Apalo]
Y3t Bel2 FRE E+= Zo] 7t
BetstA A& 4 drie 2= UINS #3
duch 8o £33 B3N doE &5
daglol Tt doj2a JHedhch UINZ
B4 o] thdt AccessE AUstE I
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T3 = 9A ¥ = AgUch viw
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e
High Prec CNC Surtace Cylindrical Centerhole
Gesnder Took Grinder Grinder Guindes Grinder
(10000 1] (1] (o] (o)1 (] ()00 (o]
01 =] [EpE] 0 6]
Finished Raw CNC Heat In-Process
Goous Malerials Lathes Trealment Inventory
N
(
FACTOR ~ Alternative Editor Alternative: [}}

SEQUENCING PRIORITY ~ The sequencing rute by which all queues,
which do not have their own sequencing rule, are ranked to determine
the next job for processing

Values: An integer from 1 to 29

1 — FIFO (First to arrive al the jobstep)
2 —- LIFO. (Last 10 arrive at the jobslep)

3 — High to low load priority.
4 — Low o high load priority.

5 — Earliest order due date
6 — Earliest order release date.

7 — Shortest time for the current jobstep.

8 - Longest e for the current jobstep
More help is avadabie, do you want to continue? [Y/N]
Ve
Selection  Step flem:  820-9841 Option Date: 021587
Process Sheet
Put Number 820-9841  Injector Plunges
UAER  ENG Rission 02 MEG Rewsion 01 ME Dite 021587
Lead Dimes (Days)  Move 120 Quweve 5 Setup .} Bun 05000
Lead Tiner Overnde 2
Oper 1D Work Center ID Hours
Line Gperation Descriplion Mov QOue Setup Run
oP1D
Grind on Centerhole 1 8.5 07 0500
0P20
Brind on Cylindrical 1. 0.5 01 .0800
0P30
6rind on Surface 05 6.3 0 .1000

Press PEK-2 for Addl Routings for this Part
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(Storage and Retrieval Systems: SRS)
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(Conveyor Systems: CNV)

12 AFHE 9t FHAME CNVE
AFEEAIAlS. CNVE Zulo] X A%Ae]
AE ol% A% FAsA vehd FUth
ol & o] &3t iwlo] AARE B3R, I
22 B3, 2R U YR VU IuE
EAY 4 9Jdon Exdd A2" FE UE

4 dFych
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FACTOR Rasserce Schadeie Gons Chat W
Resmrce: PUINCH
Page
- ‘Gow: CLOAY 1137 Modet SHEET METAL FARKICATION DEMO
Auerarve: 02 - COMBINATION RULE.
OrdcrName  LoadID BachD Jobeip  ILIMPOTI0  1LAMIO0 LSBT LLDHOX

o001 PARTOI00 T T oan plmig —

0003 PAKTE00 ) oA

0. PAXTO100 ' 0

COm-PAXTD400 1 oA -

0003 PAXTU200 i PN —

0004 PARTOM0 ' .

0004-PARTO250 N oA

0004PARTIGO N oA

0003. PARTE320 1 oA

0006 PARTDI00 1 0mA

0006.PARTO200 \ oA
[~ OromTiame Cad 1D Bk IO obwep ISR TII0 IR 150 11139 D0 ITRTr Y S
- _/

23 Ala=

(Tooling Systems: TLG)

TLGE €3 A53" 4433 2= 5523
ZA) sl = Ao FraelE JhEA
e, B3] Fr-gute] Babg el o
A3 st FAANAAR(FMS) M +8
itk TLGE =Y 37 4%, 24 &
ZA AYe 38 &+ dFUch

AGV ~2<4

(Autoguided Vehicles: AGV)

FACTOR 2# &% & 3&3ls %] 2/
AGV A ARG FASHA 28Y 5 AdfUrch
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53 AGV N2H g BU HEY 5] BN
R @go oy UL e Bfol 78
gch. o] AGV Ala® #1t ohyel Fork
Lift ® =3 22 Pejsf 530
st = A 7Hs YTl

HE% A2d

FE - IREL
(Output Analysis System: OAS)
OASE FACTOR Algdold 4% A=
AN 25ES XYY EE AAES ¥4
sl AE7} x| A=(Expert System) 71'H&
g3t OASE o] &8t itz w
A& B AEINEY A I AAuolx
(Knowledge Base)oll x| @stna, g4t
AAGHo] BAH AN BAES Ao
AZNEY 5 B UA ol &3te R
ze xaAE M+ AFUCh

FBS: @43 2748 ¥4 548 AT
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AA g AL JENE UEA UWeE
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Discrete Manufacturing Modeling®l th!
Simulation Tool®| H| XL

}

[ ]
PACKAGING
* SIMFACTORY « AIM
¢ XCELL+
PROMODEL®
WITNESS ®
Ease
of Use
SLAMSYSTEM °*
SIMAN ¢
GPSS/H e
SIMSCRIPTe
»

Flexibility
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Graphical Simulation Modeling : AIM

Analyzer for
Improving
Manufacturing

Discrete Manufacturing 79 Simulator

0 AIMY 54
0 AIMY Modeling 74 24

FY Aol A (AIM 47 AE) %



AIM®] System BHE 3 54

0 42 983 Presetaion Manager % §93% 3422 &4
0 o &4 A293 Dand 37
0 PC 0523104 &4
@ 05/24 Database Manager ©|§
0 ' C ' CodeZ AHEA Interface

S 4 ofo] - o (AIM 27 AE)
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AIM® Modeling 573

0 444 Rulet Datadl 43t 44
0 Graphical %4 2E Modeling
O Model A7 45322 Animation 3
0 5+ e ot e £4Y §

0 85 229 48
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AIM®& Modeling +78 24

0 Order
- A2 System Resourced A& et A WANTIE 2
+ Type : Scheduled
Pulled
Demand
Release

# Part
- Ordert) 931 A4seAE 24
- Family, Subfamily Group2% %

0 Load
+ Orderd] 43 Party] w2
« Orders A8 Load® 4

S04 o] 8 (AIM AT AE) a0



AIM & Modeling 4

@ Process Plan
Partd BdeA 3Y

# Jobstep
'J AU st B o4 Jobstep & 74
* Setup/Operation
* Add-To and Remove-From Material
* Move and Move Between
+ Select
* Accumulate/Split

FU A ool o (AM A7 AR) g



AIM% Modeling +78 &£

O Resource
Loadd] 3t} A, 34
+ Shift, Breakdown, Maintenance

Type : 714
Aozt

olrt

o 4% 48

Fixture
General

0 Pool
-Resource«l 4%
0% 753 908 Capacity B9 (o Palley)
.84 0|2 Jhsetel Shift, Breakdown, Maintenance 59 4% 8%
*Type : Wip
General




Material Handling 71

0 Loadd o5 ¢
+ Conveyor
+ Transporter
+ AGV

+ Shift

+ Sequencing 3 Selection Priority Rule

* Routing Rule (Shortest Path, User-Defined)
 Segmentd] Al 0|54, Capacity

SU A oo (AIM AN AR) 20



A&} 2] Modeling 4

® Decision Rule
Y44 712 Ruley 498
AR C T Code & A4 Ruled] F71 B

® Lookup Table
- N 7aao o3t A A4 Matrix (4 : Setup Time)

0 A48 5 e
 Control Logic, Statistics Collection, AZA o] 20l
Global variable 34

0 A443 3Y Attribute

+ Partd) Routing Logic, ZYAZAN 5o 2ol S4E +4

ric
S

0 A&A 399 $A4 4




Modeling Components

ORDER

: . I
identifies  identifics is processed in

l

PART LOADS

I
identifies

R

PROCESS
PLAN

]
is composed of

JOBSTEPS

|

| allocate and free

add to and
remove from

RESOURCES POOLS

MATERIAL
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Add Component =9

- FACTOR AIM - Database: TUTORIAL via
Database Project Simulate Evaluate Utilities Window Help
- Simulator - Alternative 080 v 2
~ _File Edit Simulate Recport Graph Options Utilities Dialog Window Help
» s T b Add Components ’
n sl . o LTl = B % -
,,,,, ip | IR e | D e
?;‘ | y | N || Je
5 LR IO Gk
S O S S Create: , AGV System I!]
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e N . “1Control Point Group -
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tcp4
fvlp
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L
0
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Graph 7%

-
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Hardware and Software Requirements

This section presents the hardware and software requirements for
installing and operaling AIM. In some cases, minimum and recommended

requirements are specified 10 assist you in configuring your AIM
environment. v

« PS/2 Model 70 (or higher) or a compatible 80386 (or 30486)
personal computer.

« Math co-processor (recommended).

« Monitor: color monitor with appropriate OS/2 device driver—
EGA (minimum), VGA (recommended), or XGA.

+ Mouse with two buttons.
« RAM: 8 MB (minimum), 10+ MB (recommended).
« Installation disk space: 6 MB for software.

« Working disk space: 19 MB (minimum), 24+ MB
(recommended). Outof the total:

4 MB is for one project database (empty initially). Each new
project database increases the working disk space requirement
by 4 MB.

3 MB (minimum) to 6+ MB (recommended) is for data
storage. Data storage includes expansion of the project
database, status files, trace files, and user code files. The need
for data storage varies depending on the aumber of
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alternatives, the size of the alternative model(s), the length ot
the simulation run(s), and the amount of data collected for

each simulation.

12 MB (minimum) to 14+ MB (recommended) is for
swapping memaory.

« IBM Operating System/2 Version 1.3 under Extended Edition or
Version 2.0 with Extended Services.

« AIM installation diskettes.
« AIM software security device (sentinel).

Optional other software. For example:

IBM C/2 Version 1.10 for tailoring the Simulator.

A drawing package for developing animation symbols
(backgrounds and icons).

A text editor for editing user code (in case the 0S§/2 System
Editor is not satisfactory to you).

Note: For OS/2 Version 2.0, please refer o the file README.DOC
on AIM installation diskette 1 for any modifications to the RAM and
working disk space requirements.
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