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Layered object structure for business information systems
- to make encapsulation of behavior compatible with information sharability

Masao Okabe Yasuhiro Oguma Kaori Watanabe

Tokyo Electric Power Co., Inc.
Information Systems Department

Object-oriented techniques have made great success in the various fields of
information systems. In the area of analysis and design of business information
systems, however, they have not so much. It is because, in the traditional object-
oriented techniques, encapsulation of behavior is incompatible with information
sharability, which is one of the major requirements of business information systems.

In this paper, to solve this problem, we propose the layered object structure

composed of atomic objects and role fields. The former are objects that realize
information sharability, and the latter are objects that encapsulate their behavior.
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Truck Retail Shop Brewery
Truck # Retail Shop # Brewery #
Name Name
Phone' Phone
A VAN A\ A\
Delivery Order from Retail Shop Stock ltem Order to Brewrey
Order from Retail Shop| . Order Reception # Item # _ Order Request #
Delivery Date- > Order Date Name Order Date
Truck Retail Shop Min. Stock Level Arrival Date
Result Destination Adress Max. Stock Level Brewery
Free Stock Level
Brewery
/\ AN\ AN /AN
Item ordered by Retail Shop ltem ordered to Brewery
Order from Retail Shop Order to Brewery
Stock Item Stock ltem
Quantity Quantity
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Appendix

A, 1l BT A72 2 VEFL
atomic model
context Ext>2%;
object

@{EPT, @/N3EI5E, @B, @ENT S5,
@S H, @B, @B, $:FX2H
STERA| Y, ¥330BAH;
relation
ERR-/NSERE: (ERT@4ERR(1..1),
/NFERE: @/\SEIE(0..n)),
BRGNS (BRE@EEE(0..n),
PNFEIR:@/NFEE(0..1)),
(/NFERE:@/NFEE(0..n),
FEXTS2(0..0)),
FEXBAT-BAHGEXRA $EZRHO..n),
AEXBH:@B1H1..1)),
ANBHBGEX TS :@FENXTS(0..0),
EXRE:@&KH(0..1)),
EXTS-BB(ENTS@FEXTS
0.n), FEXMBABQEEA.1)),
- B (XM @ E3TBHR(0..n),
EXEER -@EE(1.1),

EAXZAM:

EWEG: CEXNS B @EXHMO.n),
TEESH:@1..1));
end.
A. 2 THI TR
role aobject EXE
focus INFELE;
attribute
BEE: EE
¥R {EFR; v

end.

role object ENXTS Y
focus EXTS5
attribute
EX&E: SEX &SRB,
EXSBEH EXRAY
:= Cardinality(.;EX & H),
SESCHRE SESCERER ESUME;
end.
role object S 3CERM
focus A SCBAHE;
attribute
EXRE: JEX&E,
EXHE: SEXHE,
=3 SEXTSUOEX
end.
role object s B RITERE
focus 1=
attribute
TERENE: TEEHE;
end.
A3 EA
field EXEE
focus FEX
role
EE: /NSEIE,
FXTS EXTS,

creation on

EXE :=an actor,
#3X  =onegivenby

EXE;
attribute
AN BT SEX B
=date(TEEF T v V5% T),
Fry EZRER.FxvIFEHLRBE
=FryoFRAK 1
on event * TEHH
=FrvoBRER +1
on event *7EELE;
input event ‘HEER, CTEEE;
output event EEF Ty O,

state <@>, <fEEEEFTF D> <EFIFZ >,
<WBRWKRF v 2 h>> <O,
life cycle ‘
<@>-rEEF v > <HERDPS,



<SPS ~EEEHF T v VKRS
<BEDIRRF v I P>>,
<<HERBRAF v IP>
“HEEF Ty IKRTI><EEERPS,
<WERKRRTF v I h>
“EEF v OFET > <ENXEM>,
<{EHREHERP> - ERER/ > <O>;

action
#F v IRAHER:
send *ERMF x v I%T
ifEXFENREM=F v rRSRER
send *ZEMF x v IRT otherwise;

end.
field IET U8
! focus HHEN
role
X ECHE,
G BRI S EBITEE;
creation on
A := one such that .J¥3 =
- sender(*TEMF T v U th#),
R BREE =N ENRE;
input event HEETF v O &E;

output event ‘ERE, TR,
state <@>, <{EEEMZE P> <O>;
lite cycle
<@ -'EEF v IKHERTF TV I >
<TERERERR >,
(LR - EHEH/><O>,
<7 BHERR > - T /> <O>;
action
1EBF v
send *7EHEH and B . EHE =
B EEHEE - N HE
iff K. EEHNE >=
REH ERNE - X NE
send *TEEE otherwise;
end.

A. 4 f)lu]%l Fﬁ{“?’)b
mode! 45

participant filed  EXEHE, 5]H40H,;
end.
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