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Our research is in formalizing a specification process for Object-Oriented Analysis(OOA). To do this,
we built a basic specification process model according to case study result. The prototype we propose in
this paper was made considering the OOA methodology — proposed by Peter Coad and Edward Yourdon
- with the addition of our own application-specific activities. By dividing the model into two parts, Data
- Flows and Control Flows (including backward control flows), we could analyze the chains of dependence
between data and activities in a complex round-trip process. As a result of this study, we also specified
some practical tips to execute the activities effectively.

*ELlry - 74 - ¥— () &) Him * Also with Fujitsu Facom Information Processing Corp.
H(#k) B MOERT & b t Also with Hitachi Ltd.
LR BE L h il ’ ! Also with Toshiba Corp.

~129—



1 RUBHIC

SBOV7 Yo TEEIBNTE, BRIED
BRI BT2AEEFEEICT2bhA I LIC K
NS BVEBRDFRNN, VI b I T7T OEEHRD
FLEZRAETAZRERBER LR >TWD, EZHH,
BRSO RBRET L volz, Wb LR TR XE
THZEERFoBFORERT, O &) EE
DFERN ¥ FROCFE LB T 28ELAHLLD
DI, BELGVLRZTONLV, ZO0, P
SHEAFERO a2 FATCEE L0,
FolzKBEMED LRVAOVTRLELRDE, —T,
BBROBOWIIEICOVWTEHRE TS &, — &I,
BRI RER LR BT 2D vy %
PO L TWRWVEENE NI, FERE D <
ERATETWRVOPBERTHD LELLND,
CRABIRITR, BETARA AT V2 b
FEATERR SOV THIE 477 » T & 722% [Mayer88],
[Coad91a), -[Shlaer91], [Wirfs90], [Rumbaugh9i] .
AL ZMESE IS 0FEROBSIIBNTY
BHESHTWRVORERTHS, L L—FTiL.
37V AR IADP LDV T by = THRS
EROEHZ EOLTHH I T i, R THIN
FHEETHALEITLIVTHS ), £ THRAIE,
A7V MR X2V 7 by TREHERC
BWC, AIROMERLBRTLILEBEELLL
BREfT2oTV5, EWTIR, A7 V=2 MM
53HT (O0A) 7 0+ ZADERILORHA & £ OFHEIC
DWTHET S,

2 OOA 70Ot XNiE#

FHETHDLEEZOLNDLZD, FOSHTO LA
AV IEAT VRSN 2 AR DSTA V.

T2 VS AREDRUB IR (XYY
F) AR R n B BRI LS o s R i bt 7
0% 25720, HLEOSHEEIEEEROT T
PR EEEE b (Thid, BRTES—ARYT 1
OB LB ONIERTOHB), 0L MK
2ET AT UL R 2 — NOGHENETTES
& BEHEEDLTRTOF -5 BLUBBRED
BEREEGE L, RIS U TERT A 2 AT BER
Y - VHLEE RS,

3 TEREDIEE

BEFED OOA FESR» L e v+ 215C, HEwmo
IV F =W ThDHMEICL o TRICLOZER
A ERT 52010, Faid, B 00A IKHT A
FERICOWTORELITR 072, FOER, B4 D
Q0A 7O EREFNOHR—R é:i L T Peter Coad &
Edward Yourdon DFER* AT L& Lz,
KIS, TOHFERCA - THr—RAAF T 4 24720,
EDTOALALREREDFTHIEICEID, O0A T
OEAEFVEeEETHIEE Lz, B, ERAL
It o TENT Ofist B L 7o

¢ O0OA 70+ A% Coad & Yourdon ¥:ZBH 3 5
DORMBEEHVAX IR L LicgornT O
LA V=T, Fhk RPN CEEMLT 2
T,

¢ O0A 70 AIBIT AR TR OSIEE (0%
activity &FEER) Tid, (ZEMOMERRL L T)

C DRI DHAET B L) IT, activity & TAHCEE

O0A 7H+R BT, V7 Py =THAEE
WHEBCHELLF — 5 BIUP—BRICER SN P
MAERYWHOERMARL, TNo0XELZT 50
W7/ OeAQay b a—)b7 0 — 2R EER
EARIZLE-TVD, TOLOMTER, & HVEIE
HE2ETTHEIC, thoF—sHB2 &I RET S
PEVSRFREERINDZ LADEL RV £
N X, AT T — & O B RERTA 7o W
RIERT HDHHEBEDOFRY (v o+ T v o) HF
BETDHI LR D, T2, O0A KBWTI, FIZ
i, 79 ADFEME LTEZ SR TWEED, #
D 5 ADBMTH S LAHBT 2% (B L
CEOHDEE) D & 31, 7 — & MO EEIFHA

1S -BE-BYE- H—VYRA - 47V D50,

ME+arc e,

¢ CDEIHILTEELLEBOT DAV~
KPWT, Ao Ot A7 V-7, BLU7 o

R RTNV—=THNOYT T O AM, OoF—4 70—

BLUHETET L L,

o ATVEBED B FRY 2kt 2720, F—¥
7D—%§K\?—9®E&MK%ELT\7¢t
Z2avbua—A7a—%4ET5I L,

o % activity 2B B, SHEOEEREE LET
BN (r—AAYT 4 BLUHHAE» LH LR
72) 5347/ U Ny (S % practical tip EFEE) %
BHtTLCE,

—130—



4 T—XX2TF 14 DHBRE

O0A 7Ot AEFVEERT B %Y, B
DFER L2 BR TV BB E R\ 720, {15
PRI OOMREEELAILEEMELT, ¥—X
AZTFARTRITEE LI, TR, [ Aw
tomating a Helicopter Landing | [Davis90] % &
ELTHH R4, O0A 7 0¥ADT Ot 5 4
TEFNVELER L7z, #D. [ Automated Teller
Machine Example ] [Rumbaugh91] & [ A Mobile
Phone System | [Duke91] ® 2 2OHFHIC L Y, 7
O AT EF VOB LUK B 21T o 70

FL4DILD—AD, TRETRTODI — AR ¥
FARfT R o720 BRIDr —AX 7 F 413, BHEE
DN OOOR 1 FBEDL Ca— 24T\t
b, #3AAMICEYEBES N e SHICELLE
RE A 250 BRI TH ) . S OHICHE Coad & Your-
don B:OMERIC OV TOFEDKM b & PERE
3. Coad & Yourdon H%IED &5 £HD O0A
CHBRHREL T B25, £ Th, O0A 7T EA
DAY A— V70— FT_RTEBELTVWL DT
B E e BB L4 OB EGRERHIC B
T, FERSKERA R L Tw 22T 208 L
7270, WEOGFIEECERTE L OB B2
TClbhot, TOREL LT, FHERIPS L
BB EIRT 505, M%W&% wamﬁ
F/THAT LIRSz,

0%, 17 BRETHIROD S ICET 285
AT\,
CHEBEDRLa7 B UTOEN Th 5,

e Coad & Yourdon BiCEHINE, 75 A R
7 EOBRREY,

¢ Coad & Yourdon ﬂi?ii%iéﬂf‘/‘&b‘ﬁf\ vin
7 0L 2B THEICSIR S h 2o Y.

o BEREDTRL 72 X EXo . _
o WBE LBREO LY~ ({vF¥a—)F*a
AV b,

TabIATEFNVEFERLIED, 2007 —
AAST AR CHERE D3 h BRI o720 &
OV T ORI, M7 orars oL s
47%?»K;ofﬁénfw6tbm\%4£;
F1AMTRET L, XERURE, 7ury 4 7E57
VOBEZ B, FRIZOVWTOEERFTL I,

TR ATEFNEER LI S

5 O0A7ROEXEFI

OO0A 7Ot AET Vi, BIEMICEEIME S sz
SHEE . BLUSHEHE OSFRICHYORE
7N (practical tip) & F—F 7 T—FF )N, 2
YhR=VTU—EF VD4 o0EE;LER SR
% [Kotaka91b] o

SHIRE $ & U practical tip

Coad & Yourdon ST AL Ly —A XY
T A DFERD D BA RGN T UL BT DY

5.1

B{H%. Step, Sub Step, Activity, D 3 B

Rl L i,
¢ Step

O0A 7B+ X%, Coad & Yourdon D 5200
VAXYERERL L7207 02X V=714 Y
BREnb, Zo7 0w V—7% Step L3,
T4, 77 ADERKBET S Step 2. 75 A&
DR E £ DRFEX4T7% ) 22D Step 1Z45EI L.
¥, EBOSHOMBEE LT, K 2 2>
PR LT~ MR ) ATy TR HE LR
[Wirfs90] o
¢ Sub Step

m@d%n%n%oﬁw&msmpkib%&
EM b, Sub Step E—EOHEFT —7 b L < iZH&K
BRI T B 20 0—E0OSHEE ofahT
H5b,
e Activity

Sub Step BT M4 OLHIEE % Activ-
ity LFER, Activity 1 OOA 7 1+ 2 OB/MER
HBThl), 22 TOFEE, RE3NZ 91y
(practical tip) IC#DV T, Bsifba hf’ﬁ'TF:ﬁ%’i‘
<o

BEF N T T2, Activity KBV T LY BV
FHERTA201C, [F—2 0S5 vo -l %138
FTREDP]| R, [F—o% L0 L) ICEAT<E »
&7/ 7N (practical tip)[Rumbaugh91] %%
B-ERATH2IEeBHL TS, TDL )% prac-
tical tip DRI OV TIE. AFIEL 2 ot
BRTa Y., THEREOBIIMTE ORA L-HH
DB 2 HEDIVEL SN D,

BlE LT, r—RAS T4 ool #9 2
DERUEHRICET A7 0L AHEEEZR 1T, /9N
7 DERST R I 2 R T,

—131—



Sub step Triggers Input data Output data Activities
1. The completion of the Step3.24 1. Current all classes. 1. Names of attributes. 1. Check the remaining noun phrases to be attributes.
2. The backtrack from the Step | 2. Noun phrases remained. | 2. Values of atributes. 2. Check the relation of ownership to be attributes.
4.1 5.2 due 1o the failure. 3. Relations of ownership | 3. Not always applicable | 3. Fill up the attributes not written in the original specifica-
* 3. The backtrack from the Step | of Noun phrases. anributes. tons.
5.4 due to the failure. : 4. Check always applicable attributes.
4, The completion of the Step3.5
1. The completion of the Step4.1] 1. Current all classes. 1. Owner classes of attri- | 1. Pick up the classes which need the same attribute.
2. The backtrack from the Step | 2. Names of attributes. butes. 2. Decide the owner class of the attribute.
5.4 due to the failure. 3. Values of attributes. 2. Refered attributes of | 3. Change the attribute of classes (o a reference atiribute
3. The backtrack from the Step classes. except the owner class.
4.2 6.1 1o verify the results. 3. Relations of reference | 4. Write the relations of class in the Class Relation Diagram,|
4. The backtrack from the Step among classes.
6.2 1o verify the results.
5. The backtrack from the Step
4.3 due to the failure.
1. The completion of the Step4.2{ 1. Current all classes. 1. Complete set of values | 1. Define the values of attributes in classes.
4.3 2. The backtrack from the Step | 2. Names of attributes. of attributes. 2. Draw the State Transition Diagram of attributes.
. 5.1 due to the failure. 3. Values of attributes. 2. State transitions of ateri-
: 4. Owners of attributes. butes.

F1: BEEH 0207 04 A%

(1) Ifthere is a certain verb phrase whose direct / indirect object is not a Class and its subject is a Class, the object is likely to
be an Attribute.

(2) The above-mentioned candidate of an Attribute is usually a Reference Anribute.

(3) A modifier of a certain noun phrase that means a relation of ownership between the modifier and the noun phrase is likely
to be a candidate of an Attribute.

(4) A noun phrase which means constant value is likely to be an Anribute. Thus look for a noun phrase which has the relation

Service has completed.

domain.

to it. Unless the appropriate noun phrase isn't found, create a new name suitable for the meaning of the noun phrase.

(5) If there appears a Class which has no Auribute, the propriety of the Class ought to be judged after the definition of the

(6) The Class which has neither an Attribute nor a Service is likely to be an Attribute of another Class.
(7) When the specification process has completed, except the Attributes which are not referred to by any Services.
(8) The Attribute Connections are the candidates of Generalization-Specialization Structures.

(9) Divide the range of an Attribute value into some regions paying attention to the meaning of the Attribute in the problem
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extract verb phrases 1.3
extract adjectives
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3.1 ] hide other information
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Step 4

- did of attribute

Define Attributes extract attributes | 4,]

Idcﬁnc connections of attributes I 4.2

[deﬁne state transition in classe?l 4.3

Define Services 5.1

licﬂne 1/O data, preconditions, side cffecm 5.2
[dcﬁne message connections I 5.3

54

Define Structures chme Generalization-Specialization suuctures_] 6.1
' !daﬁnc Whole-Part structures ] 6.2
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Define Subjects ' 7.1
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< Noun phrases

4.1.1: Check noun phrases
to be attributes.

Relation of ownership
of noun phrasg

4.1.2; Check the relation of
ownership 1o be attributes.

[ 4.1.3: Fill up auributes. |

Names of attributes Values of attributes

4.14: Check always applicable
attributes.

Not always
applicable attributes

4.2.1: Pick up the classes which
nced the same attributes.

Common attributes

4.2.2: Decide an owner class of
each common attribute:

Referred attributes
of of classe:

4.2.3: Change attributesto

referénce attributes.

Relation of reference

among classes

4.2.4: Write relations in Class

Relation Diagram(CRD).

¥

4.3.1: Define atrribute values.

Complete set of values
of the attributes

4.3.2: Draw attributes’ State
Transition Diagram(STD)...

STD of attributes
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5.2 [ define [/O data, preconditions, side effects ll
5.3

Step 1 elaborate specification | 1,1 [t
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