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Abstract

The role of CIMS(Compuer Integrated Manufacturing Systems) is to integrate various
applications throughout a product’s life cycle. STEP is an international effort to stan-
dardize information models and interfaces so that independently developed applications
can be easily integrated. A prototype for the Ship CIMS is built using STEP. In this
prototype, the information model defined by EXPRESS is translated into database
schemas. In this paper, we explain the operation of this prototype using the examples
from two application programs, i.e., the Block Division System and the Erection System
which are used for the process planning of ship manufacturing. As an example, Real
data stored in a relational database system (Oracle) is presented in this paper.
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2.1 EMMAM STEPS| 0| &

STEPY P42 =A Overview, Description,
Implemantation Forms, Conformance Testing
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(1) Simple Data : Number, Real, Integer,
Logical, Boolean, String, Binary.

(2) Aggregate : Array, List, Bag. Set.

(3) Constructed : Enumeration, Select.

(4) Entity Data Type : Entity Type& Data
Typel 2% AHE 7153t

(5) AH&A7} A 2l% Data Type : Abstract Data
Typed g7t 7hssict.

2.2.2 dEE

AefEle] 3o Type Hierachy, Attributes, Lo~
cal Rules® Eg&rth Type Hierachy: SUB-
TYPE®|\ SUPERTYPEC. 2 2|3t} Attributes
o= Explicit, Derived, Inverse®] Al7Fx17} glch.
Local RuleE Entity Type® 7 Instancec] &
8l Constraint® WA, UNIQUEZX Y
WHERE# || 93t Fejgict.

2.2.3 o7l

Data Type°itt Entity Typed thFedl thelit
Operator’t AZ T} Operatore Arithmatic,
Ralation. Binary, Logical, String, Aggregate,
EntityS o2 FEEc}
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EXPRESS+ Case, Escape, If-then, Repeat,
While, Until. Return® & 4372 7141 %le
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2.2.5 Function

EXPRESS 9ol Abs. ASin. ACos. ATan,
Cos, Exists. Exp. Log. Sqrt$} #-& Built-in
Function® 7FA 3L gt =& User&2 A3y E2 ¢
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2.2.7 EXPRESSS] 73t of
ENTITY person
first name : STRING:

fFEE oAY. & 299, FEF

last_name : STRING:
birth_date : date:
children : SET[0:?] OF person:
DERIVE -
age : INTEGER := years(birth_date);
INVERSE
parents :SET[0:2] OF person FOR chilren:
END_ENTITY:
ENTITY female
SUBTYPE OF (person):
husband  : OPTIONAL male:
maiden_name : OPTIONAL STRING;
WHERE
w1 : (EXISTS (maiden_name) AND
EXISTS(husband)) XOR
NOT EXISTS(maiden_name):
END_ENTITY:

o] do|X Person® Female® 27}A] Entity
Typed #9adct. Entity Persone First_name,
Last_name, Birth _date, 2813 Childreng Ex-
plicit Attribute® 7} lch. Attribute?! Ages
Birth _datelA] Derived® Reolt}. 4 Years(+&
719 Fole BHHRAT, F12 Birth_date®
BEl M AgeE AAMECH Entity Female Person
9] Subtype°|t}. Subtype2 Supertype? ZE At-
tribute® 4&E=0h. Female®! Constraint W1&
Female©l Maden_name® 7} Jthd Husband
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(3) Data Browser : ©} &2 NISTHA st
of dwtell T T2 Y (dp) B BARE
Autsigict 712 T2 dpe text ¥l
9] diolelgt K@y vidly Data Browser
¥ CAD System® @28 CAD &AM
#3 CGraphical STEP Data® Access¥
A gt

{4) Information System Manager @ °] Module
& A Healadd ¥ dejste] In~
tegrity® HAMsHe 9€¢ ¢o) E£% Securi-
ty. Transaction Management, Query Opti-
mization ¥4 75& HFEt

Application Programs
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Data Information System
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HDB A 00DB

Fig. 1 Software archietecture of CIMS
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Fig. 2 Ring section of mid ship
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(1) Block

EYEE T 49 58S 383 A2 Block
2 THEId. Block9] g3 545 a8z, 64
(4, 8 7§ A ’.‘i“l)zi H& Blocks, %
8= BlockHel %Zd < Aol gt

(2) Weld

Welde= 89 7 Z.H}IMMIH M2 HJ¥ste
e BEe] &3 THet YE F §H Hols %ﬁ
& 22 Agsie T —I‘% 18 A olste A A o)},

(3) Weld_length

2 7t &3 HolE Hodt= MAoln}, £ 4
olg A melste] AMI FMog RN
zb e g4 Mz SHAME zeisld A, 8 a9

T FEo R Agststqr.

{4) Physical Property

Physical Propertys 7H7te] Hefo] 7t %"E]z‘.
Aol w3 HEE crepdliE ARleld BeElH 54
& o714 Blockel 7], $1&], S@7 FA 43
Helataict.

(5) Activity

3% oA, A4, &9y, AEF

Activitye EA34ES Je® Activity WE,
Pitch Time, A g2, $g88oz 7€}

(6) Activity Sequence

Activity Sequence:= BA €& UElH Ac-
tivitye] Seto.2 FA %},

AeolM A FHAYL 913 FH 2d-g FH
7] ¢35t EXPRESS 9912 319 Schema® 74
it

SCHEMA ship_schema:

ENTITY point;

X.y.2 . REAL:

END_ENTITY:

TYPE super_block_form =ENUMERATION
OF(after_peak_form engine_room_form,
tore_peak_form, cargo_area_form,
accommodation_form):

END_TYPE:

ENTITY block:

block_id : STRING:

physic_property : physical_property:
(xB8e Ee|Fx)

: LIST{1:?] OF weld:
(xB8FaA )

upper_block. lower_block.

left_block, right_block,

head_block, tail_block

: OPTIONAL SET{0: 7] OF block :

(xoake] Q17 B =)
sub_blocks : OPTIONAL LIST{0:?]
OF block: (= 23d BE «)

block_form : supe1 block_form:

x 52lo] Hef e Hx)

END_ENTI'I'Y.

ENTITY weld_length:

upper.lower,vertical ¢ OPTIONAL REAL:
(x4 3k 3o Y 3o x)

¢ upper, ¢_lower. ¢_vertical

D OPTIONAL REAL: (» 4 83"0]x)

length unit : length_units:

END ENTITY:

ENTITY weld:

weld form © weld type: (* SHEY »).

weld lengths @ weld length: (» 83 do] »)

weld_list
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INVERSE OF(TON kg):

weld_blocks : SET[Z'Z] OF block END TYPE:

FOR weld_list: (x £83te $7H2 88 «) ENTITY activity:

END ENTITY: activity no :INTEGER:

TYPE weld_type = STRING pitch_time :INTEGER:

END TYPE: start block :block: (*4% 88 «x)
ENTITY physical_property: end_block :block: (x ¥& & x
max size : size: (* B3] g} A7) » END_ENTITY:

position, center_of gravity ENTITY activity_sequence:

: point: (x B9 9] FAZA «) activities :LIST[1:?] OF activity:
weight ‘REAL: (xR e *)
weight_unit  :weight_units: END_ENTITY;

END _ENTITY: END_SCHEMA.

ENTITY size:

width, height,depth  : REAL: Fig.3& 32 24d& EXPRESS-GE 8% Dia-
size_unit : length_units: gram®]t}.

END _ENTITY: EXPRESS-G+ EXPRESSZ ¥d€ AH 2d&
TYPE length_units = ENUMERATION HAG ag o2 FA s ot

OFM, mm):

END_TYPE:
TYPE weight_units = ENUMERATION

activity_ | il s St et S A
sequence ! upper_ ! : right_ '\ !
) : blgek | | blpek | I
Symbol Definition ¢ D torer. | U nbad |
| blpek bloek |
sub_:nxock oy
i |l

- . I | | Dblack | Dblpck
entity_. Entity INTEGER activity S S U DR T, S|
name piter i

time start_ end_
T block block
STRY Simple r;u_e_r_
I Data Type Seko | Otk

ot block AR

rENUl(R_ i Enumeration
) 1 (NV)
L RATI_ON 1] Data Type
- - DJY!IC&L weld]list wel_block
pertys = 2.2 .
attri_name Hr) plee) I M
Attribute weld_form Iweld_typel |
_____ 44
physical weld
property weldTengihs
attri_name  Opticnal weid_lengt!
““““ O attribute

max_jsize welght position center_of__ [nindar alait Sl | - =
. gravity ) | { | i |
nverse ) ! ' | ! )
vy Attribute upper | | c_upper | |
] b lower ! lc_iower !
L : List size ! ! ver¢cal ! E \et#:ral
1 1 1
- ] ) | l L
S : Set width]
‘/ "
REAL

T T U N
Fig.3 Express-g diagram
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Type 442} Cargo Holder $98 852l 9o o] 2 0 27 4
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(2) EHEE Alawisl 28 EE dio]Ehy o] 2o 51 50 52
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ECIES ISR =12 (2) Blel Belek volBel Holo} 44d vloje}
(4) g Aol B g Activityst gAl¢
A& dlolghuo) 2o At — — o
2 dolA dg dlojety 3852 Fig. 49 21 -
wloleho) 2o M7 ol el Y¥e e 2t ENTITY_ID NUMBER(38)
MAX_SIZE NOTNULL  NUMBER(38)
{

POSITION NOTNULL ~ NUMBER(3S)
CENTER OF ORAVITY NOTNULL  NUMBER(39)
' - WEIGHT NOTNULL  NUMBER
‘n. WEIGHT UNIT NOTNULL  NUMBER(38)
-

ey ey ENTITY MAX  POSITION CENTER WEIGHT WRIGHT
PN -Activity i suE CRAVITY UNIT
- gl - Activity 4 2 3 4 5 192 0
\_ - 2§29 - Pitch Time j 7 ) g 10 165 0
Yy 12 13 14 15 142 0
‘ ) 17 1 19 20 32 0
Fig. 4 Information flow using database 9 2 25 24 439 0
(1) 29 Hol %ol Fosh A2E dhole) v . amm
38 39 40 4 539 0
Name Null? Type 43 39 45 44 539 0
ENTITY ID NUMBER(38} 4 48 48 50 555 0
BLOCK_ID NOTNULL  CHAR(24) 52 48 53 54 532 0
PHYSIC_PROPERTY ~ NOTNULL  NUMBER(38)
BLOCK_FORM NOTNULL ~ NUMBER(38)

Transactions of SNAK, Vol 31, No. 3 August 1905



STEPd 9% 24 & A4 Al 2”(CIMS) +& W 4
(3) VA HolEe Fojet AFE vole} (5) EA £A o] B9 Helol AAE Hlolet
Name Null? Type Name Null? Type
ENTITY ID NUMBER(38) ENTITY ID NOTNULL  NUMBER(38)
WELD_FORM NOTNULL  CHAR(24) ELELMENT D0 NOTNULL  NUMBER(38)
WELD _LENGTHS NOTNULL  NUMBER(38) REF_ENTITY ID NOTNULL  NUMBER(38)
ENTITY_ ID WELD.FORM  WELD LENGTHS ENTITY_ID ELELMENT ID REF ENTITY ID
55 arc 56 106 0 95
57 arc 58 106 1 96
59 arc 60 106 2 97
| | r 106 3 9
| | | 106 4 99
91 arc 90 106 5 100
92 arc 93 106 6 101
94 arc 93 106 7 102
106 8 103
106 9 104
(4) 2 Activity glo]-ge] A eje} A€ dole} 106 10 105
{)
Name Null? Type 7 3=
ENTITY ID NUMBER(38)
ACTIVITY NO NOTNULL  NUMBER(38) B A7dMe 2440499 FEAEF BYEE A
PITCH_TIME NOTNULL  NUMBER(38) 243 g 2de AR aE STEPE E3to
START BLOCK NOTNULL  NUMBER(38) Al e}. ol ebzte] AFE W9 S/Fofd] 243}
END BLOCK NOTNULL  NUMBER(38) 7] W&ol @Al STEPAA 70232 3314 & 4}o)

ENTITY ACTIVITY. PITCH. START. END.

D NO TIME  BLOCK BLOCK
95 1 1 1 6
% 2 1 6 11
97 3 1 11 16
98 4 2 16 21
9 5 2 21 26
100 6 2 26 29
101 7 2 29 4
102 8 3 34 37
103 9 3 31 42
104 10 3 42 46
105 11 3 46 51
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