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SUMMARY

Title
Development of CSDP- Expert System for Hull Detail Design (I )

Object and Importance the Project

The object of this project is to develop an intelligent prototype system to
support hull detail design effectively, not implemented in the existing CAD
systems in Korea. The approach of this study is to develop an expert system
based on the knowledge and know-how of designers which are capable of making use
of both the preceding cases for references and earned expertise,

In practice, using preceding cases for references is very common concept in
the hull detail design even for the design experts because each previously
completed case constitutes a wealth of experience and expertise (regardless of a

success or a failure). However, situations in which there are no relevant cases

to be found, a new design has to be synthesized and analyzed based on past
experience and acquired expertise.
We developed a prototype system with this concept and applied to the

transverse sections in the hopper part of a VLCC during the last year., The
results of this project indicate the possibilities of generating design
information even earlier and making a drawing of the hull construction by
referring to the similar and typical construction. In addition, the project

will be used to establish the product model which is the core of CIM for

shipbuilding and to provide information necessary to the production planning
systea.

Contents and Extent of the Project

1. System Development Strategy



o Definition of Development Scope

o Description of System Constitution

2. System Development Specification
o Constitution of Expert System based on CBR{Case-Based
Reasoning)
o System Flow
o Input and Output
» Relationship with other systems

3. Standardization of Primary Hull Structural Members
» Shape Standard
o Element Standard
* Connection Standard

IV. Result and Recommended Applications.

1. Result of the project

e Classification of design work stages

« Automatic generation of similar construction
o Examination on “Nexpert-Object” and CBR

o Design Standard

2. Recommendation for application

e The results can be used to provide information necessary

even earlier to the existing CAD/CAM systems in Korea.
» The project will be used to establish the product model on CIM
for shipbuilding.

v
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A=A ¥UY 4 3= Graphic Display?]igo] E L3, o] rule databased} 4}
2 ARE FIA UK 4 ojof gt} B 7|E AN cADgol HI e 7Isw 7HA
3 glojof {ith. oo, *H73(MODIFICATION), A{A|(DELETION), 47}HADDITION), -2}
Z o] ¥4 (CONTRACTION), #xf Zo] ¥ (STRECH), ¥xi2| GROUP M 7§, =EA| ®
52 o|Hof ¥2] wix] 7], CRVE B’ 7], HOLE 2|, $l¥ 7|8, Al Frame
COPY 7|4, Xtg M 7l%s, ¥d £¥ 7Is, FA4 Fairing 7], J4 B olF 7

B 55l Ha3A =i, o] Yolx W 7ol ARSI 27 MM FItH}



¥ Zlojrt. 2dd o] Graphic FEo] ¥ 7t FIY Y AL o]W EE Graph
ico| 221 FAAYM FHE Aoleh= Holth o] FALS Fol N2 3xd I

ol M YT HAIE 7] $3hAM x,y, 28] 320 BRI} Yo3}Ax, & =52

T8 shole Td HAFE BAY o ol BRF ZAN2 AM AP 22 A

ol L8R o Folct of2yt A V2l 7 Lol M ARSI Yl SYSTEME

ARGl A 2} Fd i

4. vjx] Bt 7%

Ut 2|2 ujx]7} SYSTEMo] 2i3fjM 2tgo® @RE Fof o] mix|7} }A A=}
2] Z1Z}(DESIGNER SENSE)C 2 Fu] IR A7 Ak 71%°] EL3dich o
of B4, ¥iA] W MF ruledo] U HIAFK VY 4 Urh wixe] oA F @7, wiA
E FAgd 22 =7 R AZo] EojMq FYol IUETL A wiAv}
LOGITUDINALS2} W7 71714] -83o| olfdTErl A o7t Ui Arkerl Jrt
€71 3t Ajio] ol ¥ Ex HULY A viA], ¥ wix|7 oy o
N7 Sl BT AR HYA ojFne LR ol wiA] URE 7)E0]
¥ a3},

5. ¥l 2FLE olF& ¥A3e= 7

MZe] Faje PHEA dAAM e T U2, BLOKHZE, ASSEMBLY'H®, PIECEW
2T 953, ASSEMBLYH R = W ¥af, FK4-=z|, FLATH=] R 7|e}e] ¥AE L x|nf
o| A2 TABLE 32} 2 FHE 3 os FREHL, old 2§y FYY FHA Uzl
Me “d2 ¥l CODINGTM e €A"o] 23 Fzct weld A Eajo 252
E olF¥& Vo3P HAME, SystemodM ¥ HA] 3 FAlo] I AAo] oA
of Rttt E o]2{W ¥z] CODINGS] o2}y A¥o] M ¥ HEF Hoi¥ ¢
Sojof r). FE{E BLOKE ¥t Z4 ©AY Treed EYh= 71wk lojof 3in,
¥ 83, AR AHF Hdthe 7%se] ojof gl



5.1 ASSY' ¥HY

SRR R R— |__T__| NN
LOCATION OR

T HY Block ¥
SERIAL ™M ¥

TABLE 3(ASS'Y ¥ 3)
I —— o —— T - ]
I COLUMN | 7 ® | 2o DESCRIPTION 1 5| 1
. | VEBER, NON TIGHT FLOOR, BEAM. '

| WALL, CANT.FR
T;“;‘S- TIGHT BHD, FLOOR, WEB

2 L — — i
| CORRUGATED BHD, SWEDGE BHD
BUILT-UP BEAM
LONG. BHD, WALL, SLOPED BHD
GIRDER |
BUILT-UP LONG. L |

T/TOP, UPPER K, E/R DK, S/G FLAT, | |
F'CLE DK, PLATFORM,

STRINGER

BTM, SHELL, SIDE SHELL, TRANSOM,
BKT

ENTRY CELL GUIDE
CHAIN PIPE, HAWSE PIPE, PIPE PILLAR
BULWALK -
LIFTING BEAM, H-PILLAR

BILGE WELL, RUDDER TRUNK, CHAIN LOCKER,
ELEVATOR TRUNK, COMPANION HOUSE, ECHO
SOUNDING BOX, SEA CHEST BOX,

VENT TRUNK, .....

BILGE KEEL, EXPENDED METAL, STANCHION,
DIAPHRAM, ......

= | O | -]

LONG,
X¥2)

b
o ﬂmH

FLAT
33}

1

- o el ——— e S

v Mm|e O | W

) I==




5.2 PIECE 3O

TABLE 4(PIECE ¥Hi3)

COLUMN o0y DESCRIPTION H 3

4 Ry 33 ¥

I & Al STIFF
BKT
LONG., ORDINARY FR., BEAM,
F/F
DOUBLING PLATE
COLLAR PLATE
CARLING

" BASE PLATE

7)€}
% 1,2,3 2 5 COLIMNS ASS'Y i3 ¥o] w3} Eqst

5.3. MY X CODINGT=A{S] HE

1).
Yut3y 22 LOCATION NUMBER, SERIAL NO. W DIVISION(Z%) NUMBERZ} AR8-®C}.

o LOCATION NIMBER — $]X|§ HA|3l= HIZA BA} FRAME 3 LONG, NOZ} ARE-E|L} ¢
217 BRAINAY B7) S /L Y28] ALPHABET ARE-
o SERIAL NUMBER — #{2] 7jdo] ¢lo] ©re¥t ATt YeEPR 2108 NUMERIC AR
o DIVISION NMBER — ¥4 X7} 2EAR US|+ 740 A1EE+= 2128 NMERIC A%
2). NUMBERING <A
o & W
MujodM M4 W3ko s HIF HFoffic)
o q. Hol-ﬂg
C.LE $4HLE QoM ujglo g HIF Hofiic)
o ol W§
BOTTOMo{ A4 UPPER SIDE(AIWHE )2 HIF Hofgic)



3). Mule] NUMBERING &AM
of1) Y

. LONG, M 3Zof u}z} ¥
71 Y ¥tet,

T T s AR vl e

%|3) THEH FWHIE AT




6. 8 7. Fxlof Y W AN ¥ Je

Wt 2 2|7t g Foll, ol F 7€ Frame Et 7|Eo| He EAdol 1
Wi x| ¥-x]|7} BracketQl7}, STIFFENERO|'H Angle?lZ}, FLAT BARQI7}, 2|3 SIZE:=
drhe He7ha 71 Frame & 7|E 4o 23] F3, o] 7E] Fol FAGA
(attributes)off 243jX, BE BAFEA HeXa& 25 Yok 7isolth oz
Adw 37| HIlM T2 FHA| 7l%& 7RO dhedl, Adle HGFRA Y
e B4wel Uit EET 7193t Zlojth. o] EE 32} DATABASE:= TABLE 42} 3
< U&& EUNA ¥l ¥t Fol 7|Edd ¥FoHE JHEAFE 8 /KA F2o
AL ¥k 7]solth olud= RARS T34 YA§F Ul FEVL Z=
392 #E7]%s°] oY Zo|r}.

TABLE4. MA X e UES

1. SYMBOL 6. BRACKET 11. MATERIAL
2. STIFFENER 7. T.BRACKET 12. DRAIN HOLE
3. SLOT &4t 8. COLLAR PLATE 13. AIR HOLE
4, SECTION %4} 9. STIFFER END 4} 14. TAPER

9. SCALLOP 10. OORNER SCALLOP 15. ETC

* T.BRACKET : TRIPPING BRACKET

8. B4E FR& MMIT=2 ¥l WAy Y FILER H\¥I= 715

olM ¢ ©AZIXY AP oM FXE F2It AR 2FH & ¥FA Avle B
=& 27k AN HHAM, T2 Mg T80 e, oluo] M U
T U™ & olu] FYH F=2| 73N FE W Figo LM 2F BEHER 3=
He 2ol o] 278r) MF AME £Y3te T2 HEY 23
M Z2OY oM ANSYS SYSTTEM§ AH83he 2% 33l glrh ol A%
TR E WA FAL T2 I3y PR 9 B2 Fgo] YA HI, thy




of W8 ZEe] QY NWelol T R oY Fzol AGAANY AAF
YA YA Ao} Hestol TR AEs} Hoptith, ol Y AYL AIEe] Y
AAoln}, o}a] FEQ HAEs} olNAIA] Yotr}

9. 7|1& T2 a¥o] AMEY 4 & HEx2IY

et THA2] RE 2go] ¢ 7I31EY modeloM 7]1& CADoJ AHSY 4 e U
filed A/g3h= Zlo] npx|u}t afgjo] Wl ojujoll= 3t¢] model?] BA 2t 7| & CAD
SYSTEM®] B3 o] 7Hs{t dAjsjo} {ict,

10. USER INTERFACE

Zt <HAE AdE& USER7E & 9 A % 4 3UEF, USER INTERFACE 2233
& AHS ¥ A Pojn MOTIFR 2 AE e 3fa it}

11. 7|} 13} A.

“B dA AEI} SYSTM o= 7He ¥ DETAIL 3¢l& &olil, DETAIL 3% 7]
& CADSYSTEMOJA 3l 2128 3he Zo|, SYSTEWAA&E T3t AAM 43 H&ol
wold Zo® AHch



M 43 Al2Y iy ALY

X 1Z] CBROj 2Bt A|lATS] 4

AN PR B Ao FA AU AN U, o3& WA EAoh
AMYo 2 Ex FEYo T 8313 Urh olsh Yol B B Y YA B
D3t} AEY $2 % 33+ Ro] CBR(Case-Based Reasoning)o|T}.

CBR W412] 3 RULE BASE $-8of u|siy x|ale] EH wio] 41, YT 48
Av}, Azt Alallof chshA LEARNING MECHANISM £4¢j¢] 7He3jth= Zlojr).

53], 243} Yo Wtel &7t IYA W= g AAToE &Y 3ol
7Rs8tthe Motk wWiwlo] CBRE ofx] ZAEotol 38 Ala7} whx| ol REFERENCE7}
&g BAE Ul CBRY F2 74 24 thez Uth



CBRS| =9 TA @4 |

@ =4 3] (INDEXING RULE)
A e FAIRE A2 Y EXE 42 ¥ 4 USH HY S84 |
T AR TE oA Y

@ Ao} wo]L (CASE BASE)
Ao {42 2 & MYk dolg WolA

@ KA} M (SIMILARITY MATRICS)

CASE BASESj M $&E & A7l o27] Jd&ul, A=E 242 FAMS® vl
¥ 4 U U Fjgo| ML

@ A-g 2 (ADAPTATION RULE)
229 AAY RAR A7} A2 E Ao $A3 YAA d& A 2 Aol
& BASHe 73

® A3 3 (REPAIR RULE)
A o dy FF B2 AAAA] BY e ¢+¥E = A



q 2 X AlAY FLOVY

INDEXING
—) ASSIGN (1)
RULES INDEX

TOPOLOGY (2) —> CASE
PATTERN
RETRIEVAL (— BASE
NEW
EVALUATION STRUCTURAL (3)
— ARRANGEMENT CASE
FUNCTION RETRIEVAL

SIMILAR CASE STRUCTURE

ADAPTATION
— ADAPT (4)
RULES

PROPOSE STRUCTURAL SHAPE

TEST (5)

APPROVED CASE

APPROVED

STRUCTURE

( Fig. 4-1 Systea Flow )



AASO oA} A HA |

D UHE BEA 2A{M AL AN F2EE YUY PEF UGN F3oA 23
Ate] A& HY 9L F P Ych

@ HF, 72 FH W B S 43iM AlHE ABY F A IYA KA F
Za% Taich

+8Y FA FXw T B T2 vt A 2tA RA FE2E HA L

@ ¥{AYP #KAF FXof ADATATION RULER 283l FE3 o= Fxg B3l Y3
& ¥t} o] ADATATION RULES ¥ &4, B4 W ujr|of #¢ A 3%
X §ic},

® HAI ol F= YA AEE Al LLE APHCL



33

o= 3=

U R 27] A A ARF AHE3E, 7t L0 xR U R
2] 22k 7ixl= USER7E AY = H 3o, 3adEde o| A& U A%
M AHF UEHEES Adct YUY FERY Fhe ol YTt
1. dihjxe PR

2.

FUTtHE AR (HA4))
3. LINES AN

4. LONGIY SEAM vjx] B g

5. FRAME©S] 7] ¢jx] AR

6. 7|& FRAME (%t 'H¥ 2| REFERENCE FRAME)2] #{X|R B4

€3> USER7} 2|3k HAfM 2 ©ha BA4olrt.



A 47 INDEXING RULE

ol He X4 FARRE Ale] 2E QB3] HAM, FolY FEHE UYLy
331, ol UM FEFE F2E FAHIY U cHA AN KA A=E 2R
3l KA AR W F2F Yl Ale] 2 gl

( Fig. 4-2 Index Example )

E? : [ VL CC |, BULK CARRIER, CONTAINER

TYPE :DOUBLEHULL(, B, C, D, ....) SINGLE HULL
tf22 : | SIDE STRUCTURE |, DOUBLE BOTTOM, UPPER DECK, TRANS BULKHEAD

ST : | SIDE STR. WEB |, HOR STRINGER

AR : STRINGER R4 2

STIFF #i3] : | 4% |, 43, &

1A L. a F
2R A ...
3RA ...... 2 e
4 A L.
5 etA ... AFR



Het Aol MM Fopd KA} FRE YA BY A= S AL,

ADAPTATION RULE% 383} 2 F o] TG HARCE O 4-2¢] 6%tAZIR] INDEXING
¥ WA AMPIR=ALE 2 dAY @it Sl 23 nie AdLE Aol
AAH EAM7t He AL, 6%tAlo] 9lojA STIFFENERS} BRACKET wjx| R J/gx|2 Z
3, OPENINGS B2 5% ZA3h= 2ol A7t "rl o2& 37| #H3lMe 4 FA
8] ZEFo| 2lolof 31 DESIGNERS] A ++3of cigt E&27} A= ojof gl

ofz] of oAM= B/Col Ui INDEX 3§ A3 Rith ZZe] FRAMES 3
FRAE® 7|&2S )M ADAPTATION RULES H§3lM #3in], JFdolt Ut 7|&
19] W27t AshA 3¢ FRAMES| REFERENCEE A7 o} 3§, Al 2-& REFERENCE

FRAME® USERZ} d¥j3} FA1L} SYSTRMo| Y EF gith

( Fig. 4-3 Reference Frame Position )
SIDE TANGENT LINE

(—111)—>|« (1) >|<—11)—>
—'.'
71 8%
REFE}?ENCE REFERENCE mmcs
g A B

Hiphii e

F 1, 11, I118] &% REFERENCERAM ) A, B, C71 42 ARRE| =& ¥ic)
42| 3T AT dyojMe oo Wl 7|E FRAEw U & 4 Ut



(1) INDEXS] A o

STIFF CODE

STIF
START

BB

>
= 2
=
» w| 5
rq

F.L F.S | F.K
FB (— BF (STARTS} END wig)

( TABLE 4-1 STIFF CONNECTION CODE )

F.F

VEB2| 3¢ (Re. Fig 4-5 WEB FRAME SECTION)

1. HOLE 12] A ]
CURVE 1, PAR S.SHELL, PAR HOPPER, CORNER, ...

2. HOLE 28] ¢
CURVE

lllll

3. KS 18] el
PAR S.SHELL, DIST(£500), START PT, (U+V), ...
4. KS 28] ¥4

PAR HOPPER(-100), START PT(U+V), EPT(U+V), ...

' /W’é’
t (WEB DIRECTION)
> H

( Fig. 4-4 Veb Direction }



(2) ADAPTATION RULES
F F+x= AY3}7] $3]A ADAPTATION RULES Rt&A]Hof 3h=u], o] ADAPTATION
RULES B4, wix] ® ¥z ®do= Fd3A Hrl

%°8 RULE : I3 o= OPENING BAto] dM/dAe] Wi} RULEY] Y=rHa HERL

W] RULE : ¥x§2] wixj7} 3FP7HE M3he RULEo|TE 8378, ¥xjieol, wix|
(F, ¥ AlMz2} FHY 3PY F& ¥ RULEo|T]

a5 RULE : ¥x2] A4, A4F, Yel5§ WA= RULEo|T}.
H2] A71x ] BYEE ADAPTATIONG #1381 AE 4 Azg et}



(3) INDEX TABLE (Ref. Fig. 4-5 WEB FRAME SECTION)

( TABLE 4-2 INDEX TABLE )

. _ |
DIR END END SIZE GR | REF | REMARK |
DET S | DET E
| ——l——— —+ l———J
V | W S !150x150x12 AH32
| |
ST 2 | LS 29 l ST 1 ]
TP
ST 3 | LS 32] KS 13} WD W W 100x10 | A
TP INT |
} ! ! |' — } {
ST4 ~ 5 | LS(n)¥ ST 3
| TP
ST6 | LS52F | KS 1z} | LS 62} S S 100x10 A
| LS 6¢] INT S 52]
S. LONGI ¢ WD2l | |
ol Uy
I S — ! e |
ST 10 | LS 99] ]-I-IL 62] W W | 150x10 l A
TP TP __J
ST 11 | LS 108} | HL 72 ST 10
TP TP
ST 12 S S ST 11
+PAR500
]
ST 13 | HL 3¢ KS 2%} W W 100x10 A
TP INT
ve— - ———t - - . —
[ST14~16 HL(n) &) ST 13
TP
W I R I |
ST 19 |INT KS 1 |INT KS 2 S S CUR |
| | HOL 1 +
PAR 50
R R __L,_n_.x.._.“._..__________.‘




Fig. 4-5 WEB FRAME SECTION



Aq 5 A 4T CAD SYSTEM2jo] &Yy

(M FAEA 2| A7} SYSTM)

INPUT

GRAPHIC TOOLS

EXPERT SYSTEM

9

CAD SYSTEM
(GRAPHIC TOOLS)

e R

ZYUFE AY | —— | HF SYSTEM —> F-Z A
M7} SYSTEM Q)& FILE A4 SYSTEM

(EX. STEERBEAR. AUTODEF, CADAM etc)

( Fig. 4-6 System Interface with other Systems )



AY 4998 25 9 ¢4 |

(1) INPUT 2o} §A S/W TOOLY! PEX& ©o]-83} GRAPHICE Ejti.

(2) CADE T8 ¥ ¥XE& INDEX 3} Rt}

(3) INDEX®]| 2|34 CASE BASEE W& HARtxg 3toldry,

(4) ADAPTATION RULE§ AXM 3E 32§ 1% 4 & FILEE A4 %ch

(5) 4%ollM 23’4 ¥ FILEE PEXE ©]-§3l§ GRAPHICLS & ‘je}dT],

(6) B8 3ol 3 nix|9} 325 FPVChL
(MODEL MANIPULATION LANGUAGE® AH&-%} USER 7))

(7) 83% A& A A,

(8) 6% HF BEF 71Xl VY SYSTIM ¢8 A& 4.



AT A F2 = BEY

AN FIRg oh3la olAgel BEEE ruleg AIHEE FEEIPPl= 22 &
PROJECTOj A 7} S2%F 3¢gdolrt, 4N F28] EEIe= A +2 B S, +
Z2 84 BF3 Y I dF EEUE U 4 Yl

13 7= ¥4 HETES (See Page 36-38)

"2 & PROJECT7} tjitoE 3h= ol A VLCCY gAe X & X, DOUBLE
BOTTOM(©] 2] ), HOPPER, SIDE WING TANK, UPPER DECK BEAM, ¥ 5508 JFA4¥
o] gltl. o|lARAE Fol ¥l FYHAM H4ulE Ho Tl HERE RS F=
HOPPERZZ7} ¥ o], o] WL HA{ 3| SYSTEMA|M AHE 7Hed3lx= & 3h= A
o] 7}A Fasich. 1 ¥ tlE F2RE F4F BAE AY WA CoPYY| LR
A FZE B9 U 4 ) wiepd HOPPERE ARt F2e o27ie & B4
& 55 Azc7l o] A& © COPY3h= & AM¥3lil, HOPPER F&7t o8 -/
FelE MM PFAHLE AYF BofY FEoltth

N 23 3= 22 B5F3 (See Page 39-44)

A dA AE7L SYSTEMe] RHd 2HFo] HUMHe® AHS¥ PRODUCT MODELS
PREPROCESSORS] 71 @28 AMSHBE MAdAdM UEhte BE 72 24 I3
AE|ojol o], o] RS A3 Wiy 2go] Hrh o[RS 2| TABLE 4 "HARE
& Yo ¥EF"A @A= dch. 2o, i I PROJECTS} o] 7|<& CAD SYSTEM
o] AHE FEE Ul 2 BT YA F=7t WA 8E + Ak 217
of2] PAGE) @AY A U 4A EEYH A= AHs HA 7hsdich o] SYSTEM
oM Al Yot BAH SYMBOLAR titt AREME &3t} AP Bme| Y& E
Juj 035 A x| SYMBOLEAM &K31A ©ch

A 33 #+= td HET 3 (See Page 45)

A 22 7ze] ALY YRE o SISTRMIAE 7H BR7t fen, oL



PRODUCT MODELojAM 4383fjof ®rla mthect 28y, Ihda} gl <&, plates}
plate®] €A, plates} stiffener®] VA, stiffener2} LONGITUDINALS| &\ ZFof H¥t

BEE o SYSTEMOIAM AF = ojo} 3, ol X dF EEUL AEAM Fillet,
butt R End detail(Fx]&] gt GH) EE37T EAF At}



q ey dE

€ AMe Ay dA, B AL AlAY g JAH(CSDP) Y] M M dA AH A
71 AlA&¥ g 12dE R 2M £YEHUCT 1R F8 HE AIYES A«
7} SYSTEM& rule base® M R U7} AlefHlo]L(case base) 2 H2¥ ZUAME &
3G, BN AN oz Ty dfopin, Folo] £ ¢HE ¥ AU/HE HES
Ach 4 A 3}E& #3lM, TABLE 13} TABLE 26|42} o] R-F5 &= SYSTEMY| 7]
& 1A, 2€bAE ra oA 19 27 AN 107] o3 ME3td 33l
Roleh, 2HE o] A oiAlo] 713 o FEol 1AY 28 “¢lol2 2oy A
AP FAF AHF A Al A% 23R dolEl Ho]lA #A"olzh= FHE]
susigen, PROJECTSY 2xhd 2ol ©] ruled 7Hs¥t W =xt&82] EM% F3A
¥EE7 B3, 8540 A &3k Aol Yasithe FEA =EAUTL o] ruled]
iyt old 2FF TEAFI] HHAME § Y ruled A Y sub-rule2 7783}
2, YA US B AW Fo o] 2 ER default table?] /P LE ruled U
3k wWhiE & Zolny, B ruled] AFAEE T317] #13jA UETL shell®H rule
« 3Hg3of Ttk Zlo] IIE UL

ER ¥R A A 1IAGE 88 AdelM EUY Zgo] A48 Cdo|= VLCC DOUBLE
HULLo§ A4 F27} 714 2% HOPPER Yol TRI-ANGLE TYPES Ad¥jdioe], X2
& At A2 Py s S AETL Va7t FEL ol 2 WHol
f&3lthe Zojtl wetd gog & A7 YA et o]l Yo £ A
&% Zo|th. HOPPER¥-$I1& MY RES T RA} (COPY)7| 522 AL FTH
208 Holny e ruledt APEA © Zlolt}

E A7 ZA2M= =4 CIM7)44¢! PRODUCT MODELS] PREPROCESSOREAM 2] 7]&-& ZAH
o uwjeiM PRODUCT MODEL 3dxhgzt WY YXR3fo] o|HA o} $F¥of &dl YU £
A A& A ot HA Hrh




€ AH e %o WS 3|4 SOFTWAREZ| @2t &4 AE7e] KNOW-HOWZL R 3tA
Y&HEol 3BT ol Jgdk £/ A HPJYATAY dFH2d 2L dA A
T AU =& vhA] © 2 7ol FEF Deth
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Inside Case-Based Reasoning Christopher K. Riesback
Case-Based Reasoning Janet Kolodner
Using Case-Based Retrieval Evangelos Simoudis
for Customer Technical Support

. Case-Based Design Support Michael Pearce
A Case Study in Architectural
Design

. Applying Case-~Based Reasoning Daniel Hennessy
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Combining Case-Based and Chee-Kiong Soh
Rule-Based Reasoning for
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STANDARD NAME

art (a=b)

a*b*t (a#b)

CSDP = g4

BRACKET

19

Enactment Date

1

19

ar*prt

Revision Date

- C

30 (MIN. )|

50 (MIN.)

oo F.B(BKTt=F.Bt)

oo*t1F.B(BKTtAF.B)

a*t (a=b)

a*b*t (a#b)

1o \
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I

30 (MIN.
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C
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STANDARD NAME CSD = ¥HAMN @ ES

Enactment Date |
\\\ ﬂ END CONNECTION OF STIFFENERS o . -
DAEWOO | |

Revision Date

19

DWG SHAPE

SYMBOL
EXPRESSION ANGLE BULB PLATE(H.P) & FLAT BAR| R.BAR & H.R.B

o
S © MRKs | DWG EXPR. ;‘.
30 g N
. o
15 S (15 ) m
v

45 | s (45 )

H

EXAMPLE

el )
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HOLE AND CUTOUTS

Enactment Date

19

Revision Date

19

SYMBOL | gy pones 10N SHAPE REMARK
i} | & | AREA (cm’ )
35 5 .62
50 19.63
D 2 D 75 L 44.18
100 78.54
150 176 .71
A A { B | AREA (cm’ )
— o 100 50 44.62
HO HO A*EBE - 150 75 100.41
L 200 100 | 178.5
A B | AREA (cm’)
A 150 75 88 .36
200 100 . 157.08
HE HE A*RB " 1 300 150 353,43
N g
i 350 175 T 481.06
400 200 628.32
450 225 795,22
HR | HR A*B*R
KO KO A*B
HKQO | HKO A*B
A A | B C AREA (cm’ )
150 | 75 50 100. 86
200 100 75 175.83
KE | KE A*B*C - ml 300 150 100 378,43
350 175 100 506 .06
"’4“"Ligioe) 400 200 100 _T 655.32
450 225 100 820.22
NOTE :

1. HOLE & CUTOUTS ON THE STIFFENERS WITH DEPTH LESS THAN 150mm TO BE COMPENSATED
TO THE YARD SURVEROR AND OWNER REPRESENTATIVE’S SATISFACTION.

<. SPACING OF HOLES TO BE SHOWN ON EACH STRUCTURE DRAWING.

3. NORMALLY, THE SIZE OF HOLE TO BE LESS THAN D/4 OF STIFFENER DEPTH (D)

E-1014 CSDP- 18

__4u3__

& DAEWOO SHIPBUILDING & HEAVY MACHINERY LTD.

237 MM

(L) 210 MM X {8}



STANDARD NAME

CSDP* 224 E&

Enactment Date

\li#

(B) 297 MM

19
HOLE AND CUTOUTS e p———
19 .
SYMBOL WG SHAPE
EXPRESSTION REMARK
N, A ]
KU KU A*B
VU A*B*R WHEN
Bl=RK VU A*R
'gr[]' Or
VU A*R (IF =90 THEN B=B1)
KR KR A*B*C*R A > 2*R*C
KUF KUF A*B*R
VUF | VUF A*B*R
R R A
KS KS A
FOR B<9(§ A:SUBJECT NUMBER
X=A(l1+cosB)
VDA VDA A FOR B>90
X=A
R=XtanB/2-15 HOWEVER MAX A

(L) 210 MM X

E-1014 CSDP - 19 & DAEWOO SHIPBUILDING & HEAVY MACHINERY LTD.
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CSDP2 =2 4~ E=| DS

Enactment Date

19

SLOT AND CLIP COLLAR PLATE

Revision Date

19

ANGLE TYPE

E-1014 CSDP- 8 ¢ DREWOO SHIPBUILDING & HEAVY MACHINERY LTD.

(L} 210 MM X (B) 2%7 MM



STANDARD NAME

SCALLOPS

AEWOO
SHAPE (APPLICATION) DEPTH
*1)

19

Enactment Date

SCALLOP (R)

Revision Date

19

REMARK

*1) : IF NECESSARY

E-1014

r::l D < 200 0 SCALLOPS MAY BE
A - APPLIED WITHIN
R < D/4
200 < D < 350 50 < D/
*2) :NO - SCALLOPS
*2)
(BEAMS, GIRDERS, STIFFENERS 350 < D 75 MAY BE APPLIED
AND BRACKETS) FOR CONVENIENCE
D < 100 TO BE USED
rr,aé 0 BUTT TYPE
MIN.S m* | 100 < D < 200 35
== R < D/4
LAP OR BUTT 200 < D 50
. i —
0 2 45 100
R < D/4
]
€ < 45 150
DEPTH OF
(DOUBLE BOTTOM FLOORS, AND MEMBERS

GIRDER, WEB FRAME AND

DIAPHRAGMS)

TO BE MEASURED

ALLONG THE GIRTH

CSDP- 17

150<D<K200

200 < D

IF A IS MORE THEN 125 (GIRTH LENGTH) ,
COLLAR PLATE TO BE FITTED

150<D<200

a > 125

200 < D

125<a<175

DECK, STRIGER,
BHD ETC.

__‘4€i__

a > 175

2 185

O DAEWOO SHIPBUILDING & HEAVY MACHINERY LTD.

MM

297

(L) 210 MM X (B}
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| EFFECTIVE THROAT

THICKNESS
|
90 > © > GAP LINE | .
|
GAP < 3mm | '{
% EFFECTIVE THROAT
5 THICKNESS
| EFFECTIVE THROAT
g THICKNESS
. N NN
GAP LINE 2 © 2 65 AN
N W,

byl

EFFECTIVE THROAT
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AAAT ¢85 2 (792.8 ~ '93.8)

I. AAMEA AE3 SYSTEM 18 HT AJTA BeE ¢33t

II. PC386 X C Ao]§ AR}y, VLCC DOUBLE HULL SofAl 713 &=ty &
A}o] L}EIL}: HOPPER ¥-E.& 443}o] TRI-ANGLE TYPE, BOX TYPE, PEANUT
TYPEC. 2 B§H8}31 180 TRI-ANGLE TYPEo] thz§A] BOUNDARYE %438}
SHELL, SHELL LONGI, GIRDER, HOPPER ! HOPPER LONGIS] H Zjo] u}Z H
AQuj A 8] H'g& RULEE3l IRAF ZEIUYHUSZHN “JAIFR AF

38" THed & BAIAR.

M 22949 28 3 s/vVQ I/V 8243 JAENAR.

1. NEXPERT 7] A E

2. CBR ¥ 7|¥ A

3. C" doj 7l HE



[. HUA ST 9t HYTAS FES $£@sAL.

1A

2 %A

3THA

4 A

7]& 221§ (SBH or AUTODEF)U} 423 X273 (COMDEF 5 )ol| Al

3 8§ BOUNDARY ! LONGI #¥ AR E ¢lolA TABLE3} %t}

2 WA 2] BeEld Yol W& RULE 3 CASE DATABASEE
T&3lo] R w7} ANy HEe& Yol Fzjuix) e} Bajye] g
582 23 <AE ok ke AL 4 FFE niAE v 2
71 W el A UA HoZ2H, A JHed & wOIA

3t Zlo]t}.

U F2) WAL Yold Fof o] WINE Halo] A X A4F ¥
Rt ojulel 71& Frameo] Fo0i7l ¥4 W 47t B Frameo] A5
HA1E A g,

sjgdo] Y HAE U B FUE 2l WL 84 Ty
Aq A8 U 4 e Y filed A4 Tl

STA : Mo ¥rH WYY F=of tidiM 7|E == (SBHL AUTODEF)e]

A AR & 4 3l SCHEMESR AB/431A, 71'd $¢! PRODUCT MODEL=2}
ﬁ%ﬂﬂ.

18] ©A F 2GA Fo 4¥T 38Ut O Fof 1~2¢AF K] = AL
22pd e of =33la, I~4TA = IxPd o] 3313, STiAE YARD ¥ ¥ TARRHE
2 Yool wjel 43 3of {ic},



. AR NSEY 208 &Y

M3l ate] FLOWo| wald VLOC DOUBLE HULLZojM o] 7} \dalgt 729 3}
\}Q) HOPPER 72§ 4W3lo] PA} AA4o]4 TRI-ANGLE TYPESR cthgt ¥ajujx& 2
E3l3 FAul RLES 2%t T2 3o RAPZ 544 T2y 3y
Hsd& TEST siglth JE A3 718 e 2y AAZPRT ATAcl =
RULES] ojghuix|7} HAstn ¥ajof 84 R A4AY CAAME ZHdA 7de &
QJo] Ayeiria TRrE ek

atql flows} TALBE 5M @ Ad=iglon, o Fof Q¥ T aeimsiod B2 Y
& ZEsin

- Qo] H4'g -
s« SBH : STEERBEAR HULL (ti-$ £¢] AFR =2 3%l)

* AUTODEF : 41A] HULL PROGRAM (®¥th R A4 £¢] AR

* B.C : Boundary Curve

* DB : DATABASE

* MB : MEMBER (2} §-j)
* TAB : TABLE

* ARR  : ARRANGEMENT (ujx])



TableS 9] FLOW

|  FRAME FETCH
' FROM(SBH, AUTODEF)
NAMING CONVENTION —_— — _
1. FILE = FILE o
2. B.C CURVE = o DATA FILE ¥ A — | SL : FR101-S.TAB
3. LONGI = ‘ HL : FR101-H.TAB
4. POINT = I
!
| B.C DWG. “ l PRODUCT MODEL !
!
| TYPE RULE 413 |
SHAPE, 1. TRI-ANGLE
RULE —> 2. BOX
DR 3. PEANUT
(A,B,C,D)
S | ‘ |
®
DEFAULT TABLE
&

A l
DEFAULT TABLE YES
_}T: 7 —

@ - ! NO

i MODE 17 |
:



]
INTERACTIVE - MB | « | FRIO1 | « AUTO - MB
l_ ARR - MODE « | MB.TAB | < ARR - MODE ﬂ
, - TYPE RULE FETCH &
® - KEY FEATURE ARR
|
] | T ]

CONTRACT

GROUP MODIFIER

%

CASE DB




e

TYPE RULE FETCH

KEY-FEATURE 3% %3

H—

ARR BY KEY-FEATURE

— : _ L _
i CHECKED BY
DESIGN SENSING | {(—
| RULE (DSR)
———————I SATISFIED
] YES
STORE CASE DB | < > |
I 1
MORE JOB
NO
AUTO NAMING
FINISH

, (TEMPORARY ) ’

>

®




o - ]
{k GROUP MODIFIER o

@ ARG DISPLAY 7%

@ $3u} ©5 o5 A%

@ SLANTH} ©hs o] F 7%

® +Au} § SLANTE} 4] o] 7%

i DEFAULT TABLE o ]

@ 4% BKT ¥j& 234 7%
@ 47 BKT #tf, 24 A V%

@ HOLE CORNERoJ A SHELLZ}x] 2|4 A g



————— — - ——————"I
TRI-ANGLE RULE o |

@D a =b = c & R& AYT],
(o] ¥]&-& DEFAULT TABLEO]A] 4& 715EE 3ic},)

@ AP AHEBAAM FHLE 72 HolA STIFE ¥FA| U}
(©]710] LEFT BOUNDARY #4d)

® E CollA HEHUROE 7Y 77e STIFG HEA AT
(o] Z1o] RIGHT BOUNDARY 4] )

@ HORZ-STIF
A 0ollA] 4~HwgFo & RIGHT BOUNDARYSIS] 23S F¥.

® D-ZONE
- SLe] RW#| STIFE 432 22 HORZ-STIF7}R] R\t
- W2| vz} HOPPER LONGI®} B3t# & u]aiste] 423 BKTo]
T 28l= STIFS] A4+F FIUch
- WEB DIRECTION ®}3}© & SHELL LONGI AtollA STIFE HLjA
TEo 7I7RE AE A™Ric
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1. NEXPERT 7] U E.

(1) HEY HH
A dA Q] A7 SYSTEME /U] HelMe $& 43 W 2 wo] L2
F&o] WsHo|al, o|AF AHYHL T £33y H3M 82| Expert Shell QI
u]=+2] NURON DATAA}2] Nexpert Shell @ ZHE3}4S.

(2) FAEY 5874

A A Y MBI} SYSTIMS 1% 78 routine2} Database ¥, $-243 gl
| AuolA g €782 WM A Heo 1 FoAME FA(rule)2} A4
(knowledge) 12]il o|Z§ AH§3te] fE 3= ALY gdo] ¥ Fa¥ HA &
2| 3tA HTh weld A-82] Nexpert Shello] {3of] Y& HAE3 = 2
o|. W= A @3},

3) AEY % % H4

otel} S ¥H/EA i3] HAEIARE.

- rule, class J object?] Al4+34d, B, ®HA, A4 7%
- class § object?] A2 WY R F&g

- o€ Yl

- knowlege islandZt2] £ 213

- @neta slot2} format

- Dynamic object$} Pattern matching

- Graphic A

- ¥ database ( Oracle, RDB..... )&t dA

(4) HE 2
e Beaol ut AE A3 rule,class W object&2 24, WA o4 Ruled]
object basel Hybrid %4, €} 7]F 18] Compatibility?} ¥ 3}, C-Based ®
XZTIYPRULE olAlido]l €31 open ArchitectureZA 2§ X 8 133} 9)



interface7} $-3lth= o] ¥{UX| 2}, &|F ZZ I Wol M Nexpertw
background running X|of userodA] ¥ message Fgo] I MY o
B dA XY SYSTEMo] & 7Fs¢t TOOLE ghEElgict v} ME7} SHELLO]
o] Z2IOHNAM A3 = F 25 U3t CBRA-E toolq THE SHELLYY gt
ZHEE #7112 § oAAolr}

23 A d2
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Ruleo] A} vi4: gy Z2IYWE CE codingUrthe 22 nlf S 3oy,
ME7} B8 SHELLY object oriented 1o W 00DBE& toole] PA{E Zo] RFEQ
on, rule?] #F4% %A default table 7§ d = § 7§ rulew o8 sub-rule¥
F’33= o] AHF systend] $84& HE 4 A%k 2L2E UFH UL,

WEB FRAMES| SECTION £0] & &

(See page 59 ~page 72)

2 X228 AUA] HRYPY 7]¥ Logic (o, Group Modifier, Default Table,

Tri-angle Rule )& STIFFENER ®jx] 9! HOLES] ®H3g A E3Ar]

(1) Mid-Ship section (FR76 X2 )¥ 71 o8 M4n] WSO L Frame Section
(9F 1374)8 H3}t HE
1) n} W& : FR76—>FR73—FR70—FR67—FR66—FR65, (F. S=5120)
2) 4 9% : FR76—FR77—FR101—FR102—FR103—FR105—FR106—FR107—

FR108. (F.S=5120)

(2) 4] 130 8 Hull form(LInes)e| H3lo] wl& Side shell Longi$l uj
2| HY HE

(3) Side Shell Longi2] ¥4 X wE JHA| Longi {4 Zx 3 HOLES]
ujx] H3 IR

(4) Z} Frame Sectiono} Thy} STIFFENERS] njx] w3} HE

2718t /W2 718 Logick VLT A2RF /¥ Zoln, ZHY &
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7% procedure 7] i

Fetch shape —

S <
Case DB e —
for true { > gain geometry —
Shape attribute < D standard
— : — DB |
D numbering |
@ BKT
confirmed @ STIF
geomelry ———
A — —
class (—— . -1 force input
rule L———-——————~—-————> by comdef
— or others
Ist suggestied — —
direct
calculation | member attribute
~ - n — Auto naming
changed by % |
production —— — — V store case
need confirmed member — base for
e ——“—ﬁ———*——*]———~——————-: |  member
YES
more job —_— > finish
NO
— T4~
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Axld = &7 2y ('93.8 ~ '94.8)

10.

11,

12,

13.

. Case DBoj A A317] Yt AHYA 3 (indexing rule)] &3
. Case DB X 3

. ¥AI M x (similarity Matrix) &%

. A& 32 (Adaptation Rule) ©3

. VLCC D/Hoj Hopper H-Eo] et HEl2 F/E& R 3IaL,

INEY HY 3% UETh

. o] H2AFL NEJ} SHELL (EXPERT)S] A|AJe & HH3tz, oAz}

Graphic ¥¥ 2}2] Interface® F+3IICl

L XZ Mg JLAA¥E= class, object B propertyd® A & Flcl

Ay 2EE YA C++ q User interfaceld ¢ 3lA MOTIFE

x ¢ gict.

. 7}& SBHolAM B¥A Boundary FHREF ¢ol&tMd HF 7} SYSTEMo A

Y 4 AES AYHA, $POoH

K2 |4} code?} HE 3} ¥ of SYSTEMZ} INTERFACEX]of %iti,
( Naming Convention for Shape)

Interactive ¥-Z| viA|§ H§ B&o] A
( MML: Model Manipulation Language)

B8 Ha) ofx|of oyt A {Hd§ BICIS}= Design Sensing Rule
(DSR) & "hECL].

BE Zo] ¥AH ¥a02] Final Auto Naming Convention
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1. Ma) 29 F A ek 1. ¥ 8 2 P45 A
File Transfer Q! Database
+% 33
2. VLCC Hopper #3 %34} A9 2. ¥} wixjg #HE rule FYY
N rule A g
3. ¥2 ¥4 ruled) T2 1gn 3. A&7} SHELLo 2]%} rule
X2y
4. WML 39 4. Model ¥ HFo] (ML)
LR
5. Design Sensing rule 5. BAH ¥z) wjx]7} Design
Senseo] 3 A7} k=
rule
6. Auto naming 6. B8HE ¥=2] ola& Hol7]
( temporary) Y dA] ¥x) B A<
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A3 71E frameof] AP U Jd& FA3ke=
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3 3lq, H2Re scantling
23, AWM= 7
4. 2| A% Database 4. 348 ¥ FEFGg MYs=
Database 7|%

5. Auto naming 5. PP HA2 olv¥ A58
Ashe e T2,

. Scheme generator 6. ¥ 7|& =2 4F¥ #H3¥
scheme 237]& 3} g {ich

X2 HyS WHS ¥z wiA] DdAdMeE F2 PYE rulek ol &Y
rule-base WjX| 3§ 313, B ¥ TANME casebase AUF 3oy, wir|2] YH-§
U7l Y3l M= Design sensing rule (DSR)§ AHE-{ith. EF A\2F P& B4
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2. Al YUY (interactive work with MML)
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