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The Product Model System of CIM for Shipbuilding

by Mitsutoshi Tabata, Member

Summary

Ship & Ocean Foundation has developed the pilot model system of CIM (Computer Integrated
Manufacturing System) for Shipbuilding by March, 1992. One of the most special feature of CIM for
Shipbuilding is the product model which keeps the information about products (ships) independently
of the application systems. The product model must satisfy “Integration”, “Consistency” and “Univer-
sality”. }

“Integration” means that the product model must serve various application systems, not limited to
a specific application system. For this purpose, the structure of information had better be similar to
the structure of the product in real world.

“Consistency” means that the product model system can manage the data to keep consistency of the
information. For this purpose, product monel must have the information about relationship among the
other information.

“Universality” means that the variety of products (kind of ships, pattern of construction, etc.) has
little influence on the structure of the product model system or the application systems. For this
purpose, the product model system must be constructed from functional units, and the communication
protocol between the product model system and the application systems must be independent of the
structure of the product model system.

By developing and using the pilot model of product model system (PPMS), it is clarified that the
concepts of “Entity-Relationship Model”, “Object-Oriented” and “Model Manipulation Language
“ have effect on the product model system to satisfy the previous items.

On the other hand, for developing the practical use system, the further study of some items, which
includes the methodology for developing and compatibility between the hi-level functions and the
performance, are needed.
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Fig.1 Hierarchy of Product Model
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Fig.3 Architecture of PPMS
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Fig.4 Model Manipulation Language

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

688 BAEMERRNE FI25

T, HfEZ Y THY, EHCATV I /LTI EL
THE2 D, 378807 —5% () THARESL7—
s rizh, BHIRART 47, BILETIHMEDRSIORE
R DIERHT, HEE L TREE BEREER 7
Bk z B, £y Y RN, XEICRESFOMICBA
ESHERTE 3,

5.2.3 XDAART 47

XOBDA TV 27 VEDHIWRT—IBHBERE LT
BIOX 2B T EBHEKDE, BRIV - S
WIRBEELTA 7Y 27 VEERT I I BRXRHNEED
NMRERETFTINERENY — b, TOERRICED
B BE2 VRO EFVERESETITZ %,

5.3 RAIER

5.3.1 ZREEOLEN
EFNMBESECBLWTA Y22 PRARITRES N
228, ZHNI B PPMS 84 7Y =2 7 Y 2 ET 3 200
bOTIRR VG, B, EROBRERE BV TIIHHFIC
R EH D FOBEERTXFELR L EAMLTE
D, fE2ENZDAH2ANTYOBRMEND I2BREDL,S
X oo Twvb, &M CIMS IZBWTH AMRBAER
DZEMSEEBIDL S REEERRFOONEEL Y, L
DULRRSEEENPHEFE AR IV E2—F Y AT A
DHE S LET L X B D AR RRY & ORI ——DORIG
BEED S 2 LIRS RV, REZEERIZERAT—VT
FUbDICELRZZMEFI2BENHIL, HEVIEF
FEORDA 4 YT r Yy BRAEEEE L CEM [ A4~
IV V] LRUREESEDH D, INKHET S0
PPMS T2 U - EFVREEECE TN L T Y
27 NEAERETOT7 ) r—¥ 3 vy AT AQFEBICHE
STEYRA TV 27 PEERL, REZETHE T HHE
WA T VREBIRTE 5 X 5 2 ARIEEEES S
EThb,

5.3.2 77V —varvBAL 7Yz bVA

5.3.1 T8k PPMSH TR e D7 U 7
—yaryZLRER-A 7YV PORIEEREFOI LI
Yo TEHRSNG, 5.1 TRALIICET SV r—v 3
VYART ARIMRERRELTCPPMS KT 7 EAL, ¥/
(1) TRRE I CBEILSRETLT SV r—vavy
AT LEAD ZEDBTE DT80, PPMS 51 EDORIER
PHERALTCLEIEA 7Y 227 P EDEBREPITZIEL
bhb,

5.3.3 #BEA TV M A

A7V 27 PADFIZEETDT ) r—v a v hofl
by DbHb, ZORDIKERTLCHBLLA 7Y
27 P EDOREREFED, D247V 7 bfFTond
#HBELB2=—TTH 3B,

5.3.4 M Z TV M4
EFRETAVRA S USBEICE ENE A TV 27 MI3E

EOMZBRBET, o7V r—yayAt 7Y =
7 NEREAA 7Y 27 MAD X DRI EORIGERTIE
METE200T, B 3BIONEREFD, Z04AH]
X PPMS HC2=—2Th5%,

535 7 AV r—yarEt 7Y A —FHEEE

7Y r—va YETEROZELMTON SR, —
BT SV r—y a v 7Y VEDOATY
27 FRBRLLWEBERH DD b, TORDIT TV T
—v 3 vy PPMS k@ L CTHERT MO T 7Y 7 — ¥
avAOIEELRBTE 2BEEr BB LIz, o7 7Y
ir—v 3 EAOMIEROFMABR LR T OEETE T L
EEEIc L > TfTbhb,

54 #EATTxo b

54,1 #&flA 7Y =7 %

WAITAREEN EETH > 12RO CAD LiZERD 7
0¥ 7 b EFMIB VT IR EATARERE EESLERIC A
EBLTW2BHED—EHTH 5, PPMS TR EMAPIREZRR
TERIAA TV 27 VEEERA TV 27 PPRBERA TV
JMIRBEEZ I LITED IRERBEL T, KA
FY 2 PELTIR, R7 My, H, ER(ER&ER,
ML, s (BIR), &5 (EfR, M5, BhibigEz
ST b)), FHE (ERKER), AV 4 —7HER),
BEA¥, MEaksbs, A4 79227 rELOMICLH
BEHHY >3, Fl2ITERERIIE LT PUbLEERS
nNADT, EEEHOA 7TV VREOAF TV 7 b
RZ MDA T 27 P EED,

BRATV 7 NIKAFHE S 0SR20, ezl
EfRA 7V =7 MO - T & ORAFE, BEAHE,
MOBEZ L BEELHZVRFETLOF 2y 7 FEOKEEE T
o

5.4.2 expression IZ & % E&H

LEHEZ I BLTRAN 2RO HE LTERS MY
BEESHBROBERE LTERE N2 E, SAFEHRs MO
HTHBIMAPRBL TR SNBBENE L, E5ICZDE
BEGESZOBICEEL, FHERECI>TERIATL
B EMTEEAEAL L B BB L Tv 2 EAER L EFEL
TEMTREBEDDV, DL EREERBET I
WEBFA 7Yz 7 VCHOBAA 7Y =7 bEERLUIZE
% (I % expression £0F3) »SEMFHEL CHAES
ZOLTORAERZEHTE ABELFE, &5
FZOEEEEE HBEHEL BV, BREDA 7Y =2 b
PEALL SaCEAE 2T ) 2Ll & - TERLIGERE
TEBEIIT LI, EREBCODVWTRMOER LHAS
beTHD TEMABREENTE 2 X5 R RERD
ajRer Uiz, Plaidds s P1SERLLILE L2 Fiehigd
LTWw3 S &EN2FEEIZNETN [P1E L1
FHBITPIIXL2 Lich 3 & DEKRD expression &
B E FARESE L LT PPMS %> TB T ELE
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REETLI E L2 LOREGFESTON P 1 OREES
Kdb, SHEBIET7T AV —va vy AT AMllD 5 DIEE
WWkoT, 1) ZOEE#MERFHLTLIOBLIBL2YE
fELTHERLEV, 2) LDESZHSFIBEHET S, D2
— F2LERATEECTH 2,

55 A MATPz b
EEOEETONF2 X VERENEZEHT AL
DIAAYIBIETE I ENEBTHS, TRITHIEL T
PPMS Cida x> b4 7Yz 27 PEWIBAELEAL T,
IOFAT V27 PRBIZaAX VM EXEELELTEDEUT
B, oA 7Y 27 MicT 2 2EBRERF LS
T&% (Fig.5), BIZERBEB I/ 7P 28T D
7V 77 YA 10mm OFLEEIZLESH L] L3
A2 P DOREE B4 7 P3R5 XFF TR L, LD
7Yz VT 2EBERTHLDOT, ZDAXTh
CBhET 26EE B OBIRR/ 1 PP OARKRUMEDFE
WEEHBNICAFT IR LEDNA =T FA P ELTOM
HMWARETH 2, ATV 22 2TV r—yvavy
AT LE L > TERERZERBTTEATHLTY, 5.3 T
N BHEEREIC Lo TEFNFNDT 7Y r =¥ 3 v |
JORZFMTIAY PORABEDVARTH S, SHKaA N
YEAT Y7 MR- EEBETELDT, FE
FERLN TS 7 FETFARZDOWLTRE « EET LBOB
BRAMET? L8 TES,

5.6 ETOHRLDI-HATX

PPMS CBWITHERETEA 7Y =227 N OEBSERT
HY, EHW—DDETNMRESE N T 2METHEH
DA 7Y 27 FOMTHEROL DD LB L 5 285E&H
H0v, ZORHLBREBEECOERMORE k5,
IR TEDZEIABRLLTELDREOLOTRET
Tw3,

5.6.1 fEE&{LA 7Y =7 b

PPMS TRRFEINC R EEMEZ 2 TRBOA 7Y = 7
FELTWL3Y, BMTEETIALENLZL, HOFHD
DEZDWTEFANE LTS, BIZIERVE s Ty iy
DERZBEGERFEA 7Y 227 VOBHEREARLTY
3, 1z, LD AS—Fv— M RALOMEHE L TH

-
A B D % RERG B
A7V b Fisk : MABRE SR

XV MHE
&@@bj /‘_

%
/bR & s
mm BEVHD)
SRS

NLTPD L
)

Fig.5 Comment Object

BOWDA 7Y =7 ML 6XTHEHOEREZERLLL T
5, A7 —7v—t LHOEM & OMOBEERERA 7
Y7 bPZonWTHEBRIEILL Tha,

5.6.2 7—FRE

3.1.2 TR XS CPPMS TR H 247V =7 biT
SHLTT—8 OB@EHTONIIBEHET b0+ 7y
27 METRESTT—928BT 5 LI MENS T
bhTwd, fIZIEb2EETay 7 DEER2RD 255
KIEENTWEETOEHOA 7Y 27 M 2BRLTE
nNosDEEERRDIBIZZENSOMERD 2, FEIWICX
DM F—F (ZOBERTuy 7EE) BLE
L BECERITONS B, W0 RERSEEERE
ROBERIRE, BCHAEEDLS K 5 DI LB
fasp s 7F—F ZBL T3 —ERB LU R 2HEREL T
BE, BAEEEL ZENTELLI>RRLTWS, Lol
Zhizk>T7Fud 7 r EFNVOBREOHRNEIRIA
BEEND B, BIZIE—ERMORBEERERD1RT,
ZOHME RY 2V S L TOREHOMNENIEILLEE
wENSEHOFBEBERICRMRENE W EDOBELH
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5.7 IS—iniE

PPMS i3 & FVIRIES B SOEN LB Y RUFREED
F7Y 27 VEABBEELLESCIHREE LT 7 —RIE
2RT, LI —RKECRZI—DORBER2RITI—AvE
—VPBEENTVS,

6. BRIOELXDEE

4E O PPMS O EEHAOBFEUT DR 21> T
Tbhhiz,

(1) #7927 REHREEDIE

(2) A7Yx=7 P BRFOEBRBERORE

(3) EFNREEFEOWE

(4) TERX

2L Ih e BRBRPTOREHER BRI 4 — FY
v 7 LR ofThh, EROFT CHERBENEEI NS
BEBHoiz. LDIB(1), (2), (3)IREFHERETD
D, ()@d7urs3 s> 7EBETH LY, ZhZhicDL
T & D EHICER 2,

6.1 FRETERPE

MREED LI BEELERTEREL, ThoBEDL
ShEBEELRL, FOLIRBEEERERL, Ok
SR EFNBESEONELZTI 2RI TIERETD
D, B ZOEEORCRINREA 7Y =7 FOBE
ADOANTAEEL S TN TV BH, SEITHHTE G
BB RRBIENS Z Lk fThhiz,

EERERT7 AV r—> a VY AT AEYERT Y I—
v ay vy AT A PPMS 2T 23505 OREET
v, PPMS HEENZ NS LA, Ba&H, HEELY
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SEARETIORBELZ D RERET S, Lo
1B TORBIEZIC X D fTbihiz, Y AT LADRETDID
OREFEICOVWTIE, EFRMOBEEA 7Y 27 FETNRE
HE D pOEEEER COBXbEnz b Db ETREE
U728, KR53 PPMS #H34% O R R 2 ¥l & 558
BEDoTee ZOTHET TV Ty —ya vy AT LADEY
SRR 2 PPMS HYBEQBEE L EIT LD, ERED
LAV E FURESEOHRIEDO VAV R EINT Y F
BEETIFER R o7

6.2 7As5I 7B

Furss v S REREICBRHBREOBRE 0T T3
YIOTBOTERL, Fur Ty RTOESOIERS
Nz BAORBARVEEFOERE 21TV, LBXGU T
HEFERITH SO b I A Y TFHREEITOTEEET
Foo ERAFEGRBEHERCED VAT LDERIE, T VE
GEEOEED LI IOl I LDAROEETTUEE
¥, 7Y s MEASED 2=y Mb, ERTOS TS
> 7' X UF Smalltalk EEOBRBRER L2 & > THEK
CHSNRECATO LT E R, LALARSSTuS T AD
EERFTREL, £ 7Y =7 MBETERBECA 7Y
=7 b OEOBEIC 2 COEENRSMEEITITS  OFFE
ENNEE Lo,

7. HMRBIUSENRE

7.1 7057 rEFNOBGEERNLEZGITBLT
7.1.1 #&k
PPMS L 77V r—vavr vy A7 L RUDBLA Y b
Ty P —N—E 7 IA T P ELTETMVRESRR
DAEFBAL CRBEI¥LILRLY, BROT 7Y 7 —
v a3y Yy AT ASARKICETL TPPMS 2MHATE S C
L %R 12, & 512 Entity-Relationship & 7 VD% Z
HiegEoxRBaomrERLLTEFMEL, ZhEERE
T2 LIk > TEROT7 7V r—v a vy AT LADHE
UCHIET 3 e 8fRER Fud 7 b ETVEBETES
T L EREREL .S OEE L LTS E PPMS O
Sy Lten—y 3 VEBRIITEERBEZ DT —F X—
ASBEDER D SAB 3D 5o
7.1.2 B&HH
Entity-Relationship € iz & D BfR 2 KRB L, B
DRERERS T I LR IVTFERFEEL STy Y
FEFVEREETEXL I EEER L, S5A TV T
l~0)§§07’a?7,&kio“€ BEENHIC R R R T A1
EHTE 2 L RHRLL, L LM s45E PPMS
T%%btfﬂf?b%7w@ﬁ9%ﬁ@%@70y7h
EFNCHEL TR -BTHY, LVHLDOFEHROMOD
BAMAEEL OPEHCRFBTE 20 I PRISEBROR
EThHb,

7.1.3 E&:EME

A7 EAICLB PPMS O 2=y MuEEST
0751y I2koT, HEOEVIES VAT LOERE
DRI R TF &, 7ud 7 bETFNY AT LNEO
LRESEE 2L A EHMCHER L, &7y
FEFALYRT ADORNEEEDELT ) r—Yary
AF ACEE LWL IR ETVREEEEIEHRL, 7o
FIMNEFNY AT LANBOLBUESEDSL I ENTE
fro SHROBEYLTRYEDEIICYATLAELEY M
FTHIIRLERBENE £ 20 20T 2LEND 5,
F7-3.1.3 THRNI LS CEFNVRETELXT T 7 —
varhsEuRTOLESH LY, FhEBRLTE,
FF) ey a Yy VAT ARGICEEL T &R, i
ny s hNEFANY AT ARBOLRBESET TS JEHF
B3, 20OHFDEVEEITOF 20255 CIMS I
Yo TEHTHE»S5BROFETH 5,

7.2 BREMWICALT
EREMCET 3 EHMARUSHBOREE LT,
7.2.1 ZEEH - BHREHE
bﬂ6®%miﬁﬁéﬂt>~%bﬂﬂ%t%f,17
U7 MO L EAFIOEED BN R uSEORHMICE
WTRZOEEERERAT D I enTERh ol EDE
AL~V TORBR X 2EADSBOFETCH L, $125
Bl D& S B R EROBMPTHICT 7 AT
BT Y r—ya VAT ARHBEL TR RELD TI RIS
DWTHESHBORELR S,

7.2.2 &FATY 7 b

Wt 7Y 2 Mk D RAEHREERRUBERORENE
B LTEBETE, 5102 o SANEREE R
HBEILNTEDLZ 2:’5:5@ L7z, Lo LAt S expres-
sion 17 & 2 EMEELIC DV TIPERI L2 b3, EBADR)
By FIRAESERETH Y, ZOBERMEOERII LS
NTWHign,

7.2.3 EFOREMDIHODIR
BEREOTERERS LY, A 7Y 27 b REERICEH
e+ 2% Y OBREME2REET 2 72 DAL expression
= VOSSR EERL 7 D —F CRBRICKRES P S 2
EHYEEL, EFOSELADIODOIRBAIRTHS
DS A N, ST - I EFOMELDTDDTR
RO SR B0 To b DD, ZORMEE L TEER
s —HEIRT 2 ERE > T 5, BERRELHIRT 2
T e BERALT A DR, BEREEE E 2 X TH
B3 2nksrus s b 27 VEROERE2ERTICR)
FALHTRE L 72 B ORI D SROBETH 5o
7.2.4 To—MHE

SERER L7 T — U T BENRHEL T —F0
BEMEELTED, 2RSSO LT —izw L Tk PPMS
B LT LE S e ®d, 77V r—yay A7 A
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7.3 BARZTotRIZBALT
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