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An Information Modeling Methodolgy for CIM
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Abstract

An ecconomically competitive automated manufacturing system integrates the various control
processes and data used in design, manufacturing, sale and service of products. CIM is a way
to achieve such integration through computers and computational techniques in design, planning,
and manufacturing. Developing effective CIM architectures is hampered by integration problems.
The key to resolving these problems lies in a better understanding of manufacturing function
and how it is related to other manufacturing functions. Integration of CIM environment requires
coordinated solutions to data management problems for individual application system as well
as for exchange of data between these applications. This requires a common framework for data
management throughout the CIM environment. This paper discusses the design paradigm as
a framework for this purpose. Designing an organizational structure to meet those goals involves
L) analyzing the functions through functional decomposition. 2) developing a data model to coordi-

nate functions. As a result, we propose an object-oriented design methodology for manufacturing
information system.
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system®] ¥ manufacturing process plan® enginee-
ring specification®] @WelA raw materials, pafts.
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tiond 2} FAR 4¥F, aelA information
2 A 9] decisionol RES FE5ojo} Fo}, =,
planning horizon®- &858, physical systemol
7}7te} AP % informationF o) AFE ojok e},
¥H °lF GRAL methodd E 37 Har:=
GRAI Nets2} GRAI gridel= ¥7}2] graphic tool®]
AHg-E =], GRAI gridi= production management
system#] decision centers] HAFZE AE 402
2 Y317] 9% toolel ™, GRAI Nets®= 2 decision
center?] Tk} activityE 2 5H= oolefr).

2-3. M*

$HellA g% IDEFY} GRAIZF database T3
=g Feisla] g ghdo] M*E database FES
283 JAAEE FAu e}, Italyd] DATAID
(4] project®] ofeltie]F o]43le @A o)A
CIM 75}l 519 database &S A& design
toolS-& A7l $18 7L 2 enterprise modeling
and analysis, conceptual design, implementation
design 53 & 39A 2 FAHe} glch,

Enterprise Modeling 2 Analysis ©A ol A& fu-
nctional, information, dynamic model & °]%
gle} AS_BE #42} TO_BE #4& $slof 7)
HE FERAEHLZ FAH%, AS. BE 428 7149
current-state’S <7193 W2 2 interview/ mo-
deling’ validation/ integration #4% AlelE&
%3t top__down W42 R 7 Ig& ¥4t ol &
bottom__up ¥4-& 3] AFstn Hriste A
olck. TO_BE #4-& # Al£99 FARL AS
IS #2274 function diagnosticsE 53
z} FA4H € structural, operational. information-
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!
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. Interface with

. YO Data
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‘ Phase 3 : Analysis of Data

| . Identification of object
. Attribuze
. Relatonship
[

!
Phase 4 : Integration View |
i
|

. Design of Global Dictionary :
. Buffer database design i

2% 1. Infomation modeling methodology for
CIM
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a) Functional Diagram
( Funcion name : N
function type:
Procedure name :
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Integrate with:
Interface with:
Input data:
Qurput data
\. J

b) Function chart

218 2, Functional diagram and Functional chart
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715 AgEE delelRnA oAt ARZFRe 9
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A s diolele] Z & AEstwil0, 14, 19.
20,211, semantic data modeling2 %38 &v|
(semantic) Z#¥e] 7H5ekRlgt 52548 133
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1. AR 2"9 AHE de|etufolle] AA2
1: 1 mapping®] 715},

2. &4 (abstraction) 2] 7% o] §3ted A
7ol FAE AHEE F Uch

3. Aol #]# HAele] interfaced] 7)5E&
433l method} operation 52 E9F ¢ ¢
(encapsulation}.

4. UL ApoldlA FHEE AEY 5 T
(inheritance)

5. B3k A A {complex object) 9] E&Ho] 75

6. ZE3}7L bk, F24E For], JAY
o] 7lgsir),

7. method® °[43te] A2 FHEAE
dlelel ol Zgaiad 4 glel),

e . ™\
Objec:
identifier

Atgibute

.

Method

713 3. Object representation

23 3¢ olug AAE T dle A4AS
&g 280" object indentifier= A A5 viel
W FAe]d, attributes T AA7) 2he H4AS
28ty methodt AAS ZA4lo]2 message
Hetel 2 YA A= procedurett algorithm
€ detsia A2 43 Aol 9 message
connection®] W& 293t} o] F8 A4 &
Al 4 Aol A AR s,

ol& 5A FelA A, AA Abel4 24, insta-
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nce 28] 3 method 5 AAHL 2 Ao $ ¢le
F=4+319] 7032 generalization, aggregation, inte-
raction 59| 47128 Fel2 FEL 5 AUk

(i) Generalization

Generalization> 7§70 2] A (subtype) & «nt
Al st AM(type) 2 H 3l Ao g, <4
type subtype At¢l€] FEA A (commonality) S
27 se9, 2 subtype2 2 4 A(intrinsic
property) 3t 23 U A] FEAL UL type L B X E
Ainrzel, 28 404 fastener®t screws AE
7kl specialize = generalizeal® 29| A
=, olE HAE 2 59 (a)l Mg 22 ge-
neralization(G) 2] RAE 2 g,

(ii) Aggregation

A2 2 assembly-subassembly 53 FET
Zol F88 Ao Z o 89 FALE] 5
v}e} Ay FYaE A 9 o ASdn], 2E
ZH 252 ZA9 instanced ZHEvhe Hell4] &
2l Fel Ao A9t instance S -+ generalization®}
= ol Hr Y A9 et FE 4 ks
el A interaction . Fi-ol Hrh. 217 4¢A
bolt assembly®} screws= 4 =3¥<l| part-of £+= con-
sist-ofzhe 9v| & ZHA| HEd, o1 nje 23

Wehicie

( Vehicl: b

59 (b)olAst 2 aggregation(4)®) FAZ
BRI

Carot D

Fastener

223 4. Example of object relationship

Manulacturer

Assembly
©) (%) x
| 1
m ( Screw ) C Screw j
{a) Generalization

{b} Aggregation

(¢} Interaction

23 5. Relationship representation of object

Model : | Model
Year:

Year | Weight

Current Position | Mext Position

Weight :
CurrenPosivon:
Next Position:

1 MOVE ;

Methed <Inberitance spec> <class id > 1 «<Method id>(Arguments)

2% 6. Relational table of object
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(iii} Interaction

interaction®] A+ AFTALE [z A
@2 Ed9& Atold] 34 (relationship) & e}
e, 5 sete 2 otEbd g gle FRaEl
A vepdch. 2% 494 screw?} manufactu-
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k=, °o]59 vl 2R 59 (A2 &
interaction(D 2] #A = A=}

o]21gt EAEE 714 objects HAH dlejetd]
ol22 FHo] shyalct{24]. F, 71E2 object-
oriented programming language (QOPL)<} RD-
BMSE Al&-3ted object-oriented HHHoll 23 4
AHHA 23S 7Y gk, 28 eolf A 8f 7o)
A2 £4% DBMSS tableZ mappingstd i
2% 5 glenj(25], AA W2} method = A A7}
2 ol A4 29 9 FE519F O0OPLE
Sele] FEY £ aloH26].

S ok .I\:'a

-

1

(4} Integration view

AelA AFE 715EF o1 5 75l FaD o

olet7t B AW el EE£5H#E dio]ge
5% 4 (transparancy) 2 A8} HA z 7|5 S
view?} B = o @vH27]. v1F9] NBSH|A A
A7t AR =)o) A7 2[08]F o) 45t ¢4
A BT 71550l 4 oA AFTolA] AL
<3 A8t 23 73 22 functional cross ta-
bles Z/dsled o2 ul8to g giohal dictionary?}
TF-EF5oje} &, o]F 7550l ALSEE dlolE
wo]23ke) wlelel Mg %t W dlelels] o)
27t A= elel §lr}. Giobal dictionarys local
viewse] 2t local dictionary?] e g 24
dlo)eb o] 2 FHA)e) 2} local databased] 44 &
sgste, 7 715l datas) 44, FA, B
2 A8 WS et F¥3lo] 7 data baseﬁq
A2A3e] A= oo} I}, I 8} 2o
diejebulel 2t 2+ dojgbu) o] el FAS = Eﬂ T
g FolA B E dlo|ghullel oAl o dE o
olel-g Agstel W2 sl wo|ebwjo] 2] U
8% Pulo dlejet2 BuF 2 olojelwe] s
ojxlel BAE whdgi,

F1 F2 F3 F4 F5 F§ F7 F8

R % x| x | %

2 | % | % BERE:

L 1% | * * | *k

L4 % %k %

L5 %

LEVEL Function
II::I,' . il;m LL,: vell F1 ; part master F5 : cost planning
H a Ve . !

L3 : Cell Level F2:BOM F6 : facility management

L4 : Machine Level
L5: Sensor Level

F3 : forecasting
F4 : master schedule

F7 : process planning
F8 : accounting

29 7. Functional cross table
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Databass

Local
Database

Application Programs

23 8. Buffer database of distributed database

4, 28 dj

B Atell M+ material managementell @A =<

de 7159 ARETEE A 34N g 7la s
Arg-sted ulehdiglch, x§ olE
product structureel] BAE wo|gte] F2F A3

o o]ef Foll A

material plan
safety sk
[ LN
master wodueTion schedule
order .
= - hasi
purchaning Engineering spe<ification
woth arder o
- contul
:::::m nusier schedale ¥ L4
———  material planning e N
Currart product data management M
nveTory - S E—
slajus L | Mawrial plning 7
accountng :
prodduct sructure ————WRL CAl
current work R
-El _sx_hr.du]: TESOUTEE I.deL]ly
| )
Y ;
stanulid preduct st | maserial ph " :
» . . H
capacity plannin, e
cumrent order | pac l;/-‘-—-i———-—\
bl Mlaster schedubi . .
forccast urder sales \-—-—-—-/r Capacily COnsURils
poduct dalz managemert S,
current product schedule i :
-
-

2% 6. Information Flow of Material Manage ment
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Funcrion name : Inventory conol ™

funtion type : E

Integrate with : purchasing
Interface with : material planning
master schedule
Input data : purchase order
work order
material issue

Procedure name : inventory_control

Sub function name : inventory balance management
material issues and receipts
work onder control
purchase order racking

Output data : current inventory status

(2} Function chart of inventery control

( Function name : Material planning N

funtion type : P

Integrate with : inventory controi

Interface with : accountng
CAD

current inveniery stats
product sTucture
Cutput dara : material plan

Procedure name : material_planning
Sub function name : order point conmrol
maierial requirement planning

product data managerment

Input data : master production schedule

cumrent work material scheduls

(b) Function chart of material planning

2% 10.Example of function chart

Aol A Bg AALS] BAE o] f-sho] by
i, olE A e BAE vetdl=
24 2 R8-E dg3gT),

2% 99 material planning®) 2% 715 = 59
‘Interface with” ¢l }eld 7]
2 °J%“4 £ Aojdioletd] ulzx] e

al B 2

2T = 7li

‘Integrate with v}

= 7]

eS¢+ Ark %A FEe Wil ol
BAS ebd AT, A ek el 3

NA o] 715%o sA] AR A oFL- dolety
EHE ¥ F U222 IDEFRS vEbE 7R o
e AEE 4 Ak 27 102 29 g¢dl ehd

7% %A Inventory Control® - T"-—% viehd
71% E(function chart) 24 23 9¢)] vjepyd =
A3tz o) F 7lgel xgen gl 97 S
& T WA 215E Aol A TRE olHE
T ek ¥ 2™ 118 2% 99 el product
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23 11.Relationship between part structure and other related objects

Produet infosmarion Y

product id
product name
descriprion
type code
mEvision #
Jead time

COSE

startend dage
BOM id
BOL.id

—

(a) object of product

( BOM information BOL information
igdh:cif'd BOLid
i .
; product id
partid deparmment #
type code product cycle time
quanuty Izbor howurs
unigof m . laber cost
assembly instruction
drawung 4
Tevision #
|
N e
(b} object of BOM (c) object of BOL

1 12, Representations of Object

structure® FEE vehll= I 28 product st-
ructure®] AL T4 T oh2 Fueo ARFAE

A4 ol A A g eg vpehf T gfch 27
1Al XA sy doleghe 2 FA4 =
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24 g doletste Yo Uste] 4T 7
HE Yehd 5 qlemz o)F deletsl BA)
el sofo} g, w& T 128 23] 110 e
dolet FolA T AYS NF FRE AANZ X
Y Aoz ¥ a9 olgam Ad Aoy B
AT ek ek G 4 sl

5 A =

CMe] F553& Ads], Q% 44,
A, BRT AR 45 vAe 8082
23t AR A HANE o) Fehs
4 ek olE AsiMe FAAAYE A >
AE shte BHNA 2§ U T3 2o
25 elof #ny, atetr commen database] ®F
e 5 YA 2ge] Ao e} Fr), o)
T A4 E Ay sl e B9A A~
FE A% e 71 dels g LB UA
43z 1dsteq °] vlgte g F3 AapA| A
ol gt ARAAHEE FEslojof Fic,

£ AT oluid T ALA2EgY) A
ARE A2 TR, YT A LFFS Y
AAle] B7 Ao 7NEL] A4AAaY B4
IDEF, M* GRAI & #43}ted o] E ol 7}/ 2
U= Al E44ake] F4, de)ebulle] 2 dAAF
g ZA, deolel k] A & 2T 4 e
A2 49 o e F3ez dxd
ot I A B Aol A aEv e e
71&9 Wy FHErE gu ohie dgTxs
stelste] o] viEHY £ e A2 E 75 4
WS A3t =& 71E2] Wy ol dlojet
E il entity2 H 33 o] & iR 2 2 & rela-
tional database®] T-%-& Z&H .2 g7} A4
=29 dlelele] 9v] F P A FHI &
9 2% data modeling ¥HH-& Aletslaet.

7% g By s JAAAGe A5

2 functional decomposition HlHe]| S5l T E
7%, E971%, A%71ses AEssided,
°]-c 4 7%l mEkA 2 7]Fe] X gl A A
2#apgte] th2 7] o Folr}.

"3’@})‘]&@% TF-HEZ e o139 A2 (he-
terogeneous system)-& 53 A-% dlolelr} 2w
iz 4 YR YR ARUA BEE 5
2Ae el Basl), weld B dAFeAE A
A 2de] dlelete 2 HAd whabA] facility
data, product data, process data® 7-¥3}9l.ew,
ol & diolel7} Z= 54 (dynamic, static, spatial)
2 434 A 2EY ¢ U= data modelZ= A
A2 A53 111 mappinge] ZHsdn e
AH+2 & object-oriented data model& #) 4] 3l4 &,
o] & object AF°19) %A F aggregation, generaliza-
tion, interaction 522 # 2]t o] & FA Aol
Hu)g Add ¢ EF g, =3 Faido]
e o] 2lol A complex object®] X2l 2 7 4
olepwoj 27t} dele}l Az F Hald W3 dle]
el o] g A|Qtslaa} 3l

o]t el Aogt 75 ¥ wlolelE FHs}y)
At o2 Zzte g 7| EE Aejslgen,
°]5 7|EE AMEdte] Y4AIAY Wdide] Gy
354 detsts WS dI3siglct. o) ¥4 A&
HE FAE A o3 2 AAHe) i

« AETE Y HYIFEZ YAAAG ) 4
W5 setbdt 4 ik

= 549 Y2 glejely gujEHe] A5
sho},

FEAULE 2 AAARA) WL i
ALY 37 3he 3% F2E AU e,
o] a2 sH-Alds} vHolE§ g EgFe
EH3R o} o] f-#lerlel AFe o ERiglah

« AF X% o o]e} 2 (object-oriented data
model)
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ERTHEZ

» Zabdoleiuio] &~ AlAg (distributed data-
base management system)

+ BF 7}~ % (knowiedge based expert Sys-
tem)

B ATe 99 A4 A2 A
A& B9 AA A A dolg} 2o Y AL
e R £r12] AR dstefs 352 77 2
asteh, =3 9o rdz Ao dlojetE uied
o8 ARAreg FHEE 7L, object-oriented
data model2 A &€ dl*)elE object-oriented da-
tabase‘} relational database2 mapping3lt: A,
¢]% dolelE knowledgeZ AH$3ed FHEZL A
£d g e FA, 24 dolskdels FEA]
A Y A5B4L 97 data allocation FA F
AR Aj2H FE Ao Bt e 7)R] A o] o 3
ATE gl
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