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Abstract

In this article, an Expert System for MIDship section design (ESMID) is developed based
on a general-purpose expert system shell. The system focuses on the integration of
knowledge-based system and design resources such as an engineering database, graphical user
interface, and engineering application programs for the calculation of section modulus and
longitudinal strength of ship structure. The validation of the ESMID system was examined
and verified by applying the system to the 64K bulk carrier. The developed expert system
can help a novice engineer in designing the midship section of ship.
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Class Name : Plate Class Name : deep_tank
Property | space Properly | air_pipe_h
t_reg bslopet
x1 bslope2
x2 bsloped
yi corrosion_{
2 effective_spc
top_h
Class Name : bulk
Class Name : geometric
Property | length
length1 Property | bilge_radius
length2 camber
breadth camber_start_pnt
depth keel_breadth
s_draft hatch_bth
speed hatch_h
block_coef
Class Name : stiff
Class Name : material
Property | §
Property | § girder_type
b is_girder
fd ity
fl material_type
htfb longi_spe
hifd x1
m_bottom y!
2_req

Fig. 1 Definition of classes
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Object Name : keel_plate {Object Name : inner_bottom_plate Slot Name : geometric.camber
Class : Pl Class : Plat
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Property 1 ijecl Name : deck_stiff
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1 o #4 ¥ EDS380 EfOIS & : SHIPS
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ATTRIBUTE DATA TYPE DESCRIPTION
Fig. 2 Definition of objects DB_SHIPID char (10) AJEIM dentiier
DB_TYPE char(8) Type (BULK,...)
g AHoslA] gk welEFo] AR 7=l DB_DWT rumber(10) Deadweight
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Table 1 oA 743 diolg} B2 nigoz
Hol&S AHE A doledo]la ARl
ORACLE DBMS M #4371 fdMe o2
22 WHo g AAE S5t

(1) ORACLE DBMS®IA Z4de #4438 Account
& 44
# su - oracle
% salplus systermy/manager
SQL> grant connect, resource
to nexpert identified by nexpert ;
SQL>  exit

(2) dloJel E-Zof u}2 SHIPS Hlo]& 73
% sqlplus nexpert / nexpert
SQL> create table ships (

DB_SHIPID char ( 10 ),
DB_TYPE char (8),
DB_DWT number( 10),
DB_LBP number(10,2),
DB_DL_DAY date ) ;

(3) diojet ¢4
SQL> insert into ships values
( '66KBC’, 'BULK’, '65700°, '220.23',
"22-FEB-90' ) ;
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Table 2 Schema table for stiffener database
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ATTRIBUTE DATA TYPE DESCRIPTION
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DB Z number (10,1) Hoi4 (Cm*3)

ot &7]ME SQL+Plus & AHEEILH, oA
& S 22 V1% E YT (7
- dlojetdjo] =l Elo]E B4
- HolEuel ARE A%
Hol B el dleojet 73
Hsh= dlofete] HA
dlolebuo] X~ ApAe] fA| B

!

I

5. GIOIEIHIOl =2} XA Hjoj£~2] MEH|
V] Fad

5.1 DB BridgeE S8t 2AEHHOIA

B AFoM AR AEIIAIAE o) A4
ojzolA  dojelo]l2E  HII]  HAME
Retrieve W Write SARME ARE-3HA] €Th

Retrive Q4 dlojeidlo]lx2 FE Hog
dolelg F&% F olng AT/ 49
e 71987 (Working Memory)®  dAE
N2 Write QAbRe AE7MAI2E A9 A4
719g3tel gl dolelg dlojehlo]| 22 AFA
714 €t (8]

5.2 ORACLE DBMS2t XIXHIOIAO! QIEHIO

AEIA 2R oA wlolEhwlo]ag HIe)



140

AaAE dske dolelHlo]2E AFAMA F=
DB Bridge”} €83}t

DB Bridget dityoz o}zjje} 2 3714 7|
de] e B3 A Aulo|29 dlojeHo|2~E
AZAANA F

- Atomic operation

- Sequential operation

- Grouped operation

5.2.1 Atomic operation
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5.2.2 Sequential operation

Sequential operation §Hiol 3y oEis)e]
HASE retrieve 3FAY write 3Hs A8 T3H,
tlojetdlo] 29t HETIALY A A 79I
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ol ¥ #HI=F AHuo]xe SR o=
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5.3 Atomic Retrieve
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IF Reset dummy_object. dummy_aursar
Retrieve  "nexpert/nexpat’
Hypo  atomic_start

o714 o] #44e] Atomic retrieve’t 7| $3l
A& cursor £F°] UNKNOWN He|2 Hojok
¥}, &, Resetg o83t cursor €89 #4&
UNKNOWN “dHl2 AQ&3ct. Retrieve T
o] Ex}9e ORACLE dlojellol~E HIs}7|
% Aoz, I FE2 "username/password’
g2 FHET) Figd & Atomic retrieve®
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[stiffener vhere DB Z=(select nin(DB_7) from stiFfener uhere DB_D#(stiffener.z)¥ ]

bgin [

Nome [ ] In [ ]
Cursor [ ey object .dumey_oursor J tikTo [ ]
O Creste Mbject
Dtsbsss Fields ¢ WO Propertins i
[ Ratrieve Urknown
TB.A bottom_plate,s o
Al Foruard
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D811 botton_plate t1 [ Current Forvard
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Fig. 4 Atomic Retrieve Window

o] d4te] e H=E=9 g A7l P A
Atojeghes AL YehZ] 98 cursor FEoll
cursor £ Aolsla o] UNKNOWN gto=

Transactions of SNAK, Vol. 33, No. 1, February 1996



AR A L") HEg E0 S8 FREA

THNAY. g BAHE Yo|ehue] o)
gesh Aol sg AANEES AR 11
2o Ao ER Fojar),

Figs + doletsjoje] 9} Aduo]x
o] AAEFAe AL =433 1gelrt

la
Record Ship.length
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Fig. 5 Relation between fields of
database and objects
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IF Reset dummny_object.durmmy_cursar
Yes get_section_nodulus
Retrieve  "nexpert / nexpert”

Hypo  get bottom stiff
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97]M%  Scantling & %3 CHAF &&
A& 2 Atomic retrieve £ ]88l dolet
HlojA4o] B4 DBZ FE A@d RAAE A
2 2] =1
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Fig. 6 Retrieval of stiffener data from
database
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6.1 Call-In, Call-Out &2 0I88 PXAMH
8 APl 738

di-Eel He AE7IAc" ddMe HEE
AAE AQs7] 98t Call-In, Call-Out WdE&
AFste], AHEAZF oo uie}l Ap8A T2
M AAujo)AE  Aojatn, A A Hlo] oM E

H AHES AT F U=EF s Yok 9l
Call-In, Call-Out& o]&3}e ¢|F #7437 H
228 8% F UEZF, Nexpert Objectoll A=
APl (Application Programming Interface)E Al
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Yepigic,

Nexpert Al Libraries Set T

LoadKB, StartSession,
StopSession, question,
Alent, etc...

Investigate Working Memory
GtAlom_{D, Getlom_nko,

(pavents, classes, next),
elc.....

i
y

Reasoning

Suggest, Volunteer,
Reset, CreateObject,
DeleteObject, etc...

Fig. 7 Concept APl using callable interface

Nexpert Object & zolE ] ez AlFs
22 8 ZRIYPIYAN F5E 3R] &
2% 3 FEL A% A8 Tsg 3
T Aot 38 T2l dLd e PEE
o] X3t

- AETA 2" doA ATEE gojr e
£ 3F3] A% sy Ao
<nxpdef h>
- C 2233 IAHE dgstd Ad
<stdio.h> ...
- Main() &5 : 43 ¥ 33
- Call-Out A1 ¥-& 3 Handler 4
: NXP_SetHandler ()
AAdlo) 2o 3&H AMRAL o) 28

6.2 SHAHIC) Wyt APIO| 13

dutdoz zAulojag F@Y e UoiA A
& BA Asta o]gL o83t g FA
A g9 a3y g2E oldd A At
LAA o} vlE] FF £ gg A9t Ak
e TTRE  ol&ste]  Awbe  FgdH
Scantlinge s#8% o Plate & 329 oJf2
E3A H9, °]€ Z2He] Scantlinge] gahzich

olgd35, ol&Z

E¢ RAZ 2UY AWk AN A =
Zo A3 so} ule) ojie AN AT
9ok webd ZolH side plate ¥¥ Y ool
Bl w2t olE FHANZ A4, ols 27
o cheh AHERE Bola F calar side pOEHs
Y58 YPNTIES s FHE FHsen,

/
API for creation of dynamic object
Knowledge base : dynamic. kb

Key concepts . Call-In, Call-Out
Data © 199 |

#include <{stdio.h)
#include <nxpdef.h)
void calcu_side_p () :
float side_t {10] :

main ()

{

Atomld testHypo, no_plate_atom:
KBId testKB:

float plateno=3.0;

NXP_Control (NXP_CTRL_LNIT) :

NXP_SetHandler (NXP_PROC_EXECUTE, calcu_side_p,
(charx) 0)

NXP_LoadKB ("dynamic.kb”, &testKB) :

printf ("KB loading. .\n" ) :

NXP_GetAtomld ("side_shell_result_r”, &Hypo,
NXP_ATYPE_SLOT ) :

NXP_Suggest (testHypo, NXP_SPRIO_SUG) :

NXP_GetAtomld ("no_plate”, &no_plate_atom,
NXP_ATYPE_SLOT) :

NXP_Volunteer (no_plate_atom, NXP_DESC_FLOAT,

(char%) &plateno,

NXP_VSTRAT_SET | NXP_VSTRAT_CURFWRD ) :
NXP_Control (NXP_CTRL_KNOW )
NXPGFX_Control (NXPGFX_CTRL_INIT) :
NXPGFX_Control (NXPGFX_CTRL_START) :

}
void calcu_side_p ()

{

}

Fig. 8 API program for dynamic objects

Fig8 2 o] A|aujo]2E FoA Alojdtux}
= APl =2 13fo|t},
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ALIGN: 410

T
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33 oon -
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Scant ling Results

s from file

Fig. 9 Scantling results of 64K Bulk Carrier
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(Graphical User Interface) & %3 API9] &
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