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Multiple Viewpoints Analysis of Specification Process
Kazuhiko Nishimura and Shinichi Honiden

Systems and Software Engineering Laboratory, Toshiba corporation

Abstract

Software process models are seen as a basis for understanding and reasoning about software devel-
opment activities. Additionally, these process models may provide a means of constructing the software
specification environment to produce a high-quality product. The conventional modeling of specification
processes involve the status of the products obtained in the specification process, including intermedi-
ate ones. ‘However, the syntax or semantics of a product is determined for each process, disabling the
modeling of underlying similarities and differences from their exterior characteristics.

This paper proposes a method for specification process modeling which employs the characteristics
of each step taken in order to obtain the end product, while the conventional methods employ the
external information of the end product. Information such as the criteria and notations for each step, and
information obtained through experience in a certain domain, are organized according to the traditional
“who, when, where, what and how” views. Afterwards, a process model based on these five views
are introduced. Additionally, OOA, JSD, and FOREST specification process models are evaluated and
verified by specification of a library system.
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# 1: Specification Process of OOA

Name Objectives

Criteria

A Define objects

1.1dentify instances
2.Describe objects

3.Name objects

4.Examine object definition

B Classify attribute categories

Deternine identifications

Record the values of each attribute

1.Describe fundamental features of instances
2.Define instance name or label

3.Define connection of instances

4.Define identification independency

5.Set attributes according to pre-defined category

C Describe binary relations

1.Model relations with no conditions
2.Model relations with conditions
3.Simplify M:M relations

b Specialize or Generalize
Make relative objects

1.Incorporate all atiributes except the identification
2.Relations with inslances

Add the state attributes

o] Determine the behavior of each objects

1.Define events
2.Define states and actions of each object
3.All states in lify cycle

F Identify and describe actions

1.Define data flow from attributes
2.Define data store
3.Define actions as processes

# 2: Specification Process of JSD

Name Objectives

Criteria

A Identify actions

List attributes
Identity entities

1.List of verbs

2.Select the immediately and primitive actions

3 Resolve the conflicts by taking notice of common actions
4.Identify the attribute of cach action

5.List nouns

6.Think that they can do and affect the described actions
7.Form the entity types by generalizing and abstraction
8.Name by distinct label

B Arrange actions in their ordering by time

Refine the entity structure

1.Consider whole life span of each entity

2.Describe the order which the action can happen
3.Take notice of concurrency [Add marsupial entities]
4.Specify the separate structure for each role
5.Check composite structure

C Realize the entities and actions in a process and

connections between the model and real world

1.Make the model processes
2.Connect the real world to the model
3.Merge multiple inputs stream

D Add functions which generate required outputs

Refine the model processes

1 Determine what functions are needed to generate the outputs to the model
2 Establish connections between function processes and model processes
3.Add inleractive functions to generale inputs for internally generated actions
4.Introduce the time processes into the model

B Consider some aspects of proceess scheduling

1.Consider potential delays which affect to function output
2.Add synchronization processes into SSD

2 3: Specification Process of FOREST

Name Objectives

Criteria

A Identifying agents

Describe the agents

1Identify the agents relevant to the system be specified
2.Construct the hierarchy of agents
3.Elaborate the agents’ description

B Analyze data flow

1.Analyze data flow between agents
2.Check the consistency of agants’ interfaces

C Identify actions performed by each agent

1.Model what the agent can do

2.Check the production and consumption of data flows
3.Consider internal data flow

4.Constraint the co-occurence of input and output data {lows
5.Describe in nalural language

D Identify data sort and add structure to it
Identify static structure of the system

1.Decompose data flows

9.Examination of the agent hierarchy, data structure and action description
3.Model the passive entities

4.Identify the attributes which are tied to specific entities

5.Classify the relationships

E Analyze permission and obligation

Make causal table

T.Consider condition under which each action may,can and must occur
9.Consider what enables cach action, what disables it and what effects it has

3.Signal data flow between the two actions
A Tabwlate the cansal relations between two aclions
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Author
ISBN(R) ... OWns Subject
* ISBN
CopyNofR) * CopyNo
MemberID(R) BookOnLoan(R)
MemberID(R)
... arc managed by
... manages are borrowed by | borrow
PaN
Borrower
* Member]D
Limit
BookOnLoan
.isa * MemberID
* Title
.
Staff Ordinary . ?BNN
* SuaffID * UserlD opyNo
6: AR
Entity Action Definition and attributes
. The library acquires the book.
Book  Acquire 11 hate T uthorISBN Price.
Book,User Lend ?Domneuo[:e borrcwvg.lhe book.
The borrower renews the loan.
Book Renew D Date.
Book,User Retun  The borrower retums the book to the library.
ID,Date.
The book is sold.
Book Sell ID,Date, Vendor,Price.
. A new member join the library.
User Join Member-ID Neshe,Addross, Lond-Limit Date.
User Leave A member leaves the library,

or through inactivity is deemed 1o bave left.
Member-ID,Date.
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Data flow dlagram
Action table
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Source  Input Action Output  Destination

/— Borrowar— DesireBorrower
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q
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Acquire

Return
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Book
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Structure diagram SSD
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Book
title,author, Orro!
ISBN,subject,
copynuml

ERA diagram

Action: DesireBook

Enablements: -
The book Is In the library and the number of
books out on loan to the staff does not excead
the staff’s book limit and the staff is registered
with the library and the staff desires

Disablements:

The book is not In the library or the number of

books out on loan to the staff exceeds the staff's

ﬁgok 1imit or the staff is not registered with the
rary

Effects:  OBL(Library,CheckOutBook(Book,Seif))

Action description

9 11: RS -FOREST(2)




5.2 JSD

JSD i X 3 RBEMIHOHEEORER &Y 8-01R 3 [1]. B4
8%, Book & User SZHRICH 3 2 %25k & Bk, (49§
L TEHCKT A0 Y 2 P 2T ) Bigcs3 5 SSD 22
FAXNTWS. SSD A (In) LT MEHEH 2T L
D, HFH(Out) LT MEDY R ] 2T EFLT Tk
2 & T DEEBE BookLister [RE~ 27 FAFSETH 5.

(J1) JSD T Book, User & \» oo 7l « IR B D 556,
NI 274 5 RAXEREOMRCE S
& &, FlalE, Book Icxis B TBIHOBIRE 3473 5
T &, Book &\ 5 FEDHEN LN D.

(J2) EF RN AR NTT S 5 LR ONTRIRIE A IC
B 2 FFE o IEERIR T 5. Fl A, HER
¢ Book OHIIRTEX Acquire 25 Sell & \» 5 7D
IR X >TirEEhD.

(33) SR OB NI D 2 Ltk R 7T By
LR X > CRIBMICB LN . CORDILHHE
7 5 BEEA L W B2 E, SEK Book 12— V¥,
BE, RITFER A COBMERHOLELLND Y, &
NAROFTIHCER L AV DCRE L 2 5.

5.3 FOREST
FOREST Ic X 3 [EgRIEH R ER 2 10-111c/R T

(F1) BxOBRERLEET L& BE TR ORE
LD & v o L ERROBOHMUTO YT AHD &
5. FlZ X, StaffDEYE stafflD, Bookonloan 7% &I
Staff OAREW ZHTH B, chEA T V=7 HHED
BROSH # B E LA\, —7, Staff & Library O
FBiciEB T % &, Staffof7H) DesireBook 248 b 5.

(F2) BYWIITE AT - % 2 8¥of7E) & Lcidfs h b,

2N, BONrDFHRAN R R LAIORDHE. T
A<y RFEE LTbh . P, fTE)
F-C, Library 7 Y= 7 ek LT NewBook % HiJ3
+ 2§58 AddNewBook 1&, By 27 LT B
BEENEA <Y e LTADRD.

(F3) Bivekomie @VeER) EAHEOMR (ERA D)
BEEoHMANmEYET. —F, LRI T
BIE0RIC 3\~ T, DesireBook & Library DF7H Check-
OutBook R#HHBWHRTHE. Ihb oFH b, KERREE
R OB AT A BT 5.

6 R

KRR, HEHE 7 v v XD REM I % BHEILT 57
BDEFAEDHFHEIC DO WTRA T, KFREE, 1) LT
v 2 REET VR R T v T ICktd B Yk R Y
REESET LML, 2) VSRS OR Y ET oM
D, (perspective) KT VT, Z b oYl & %
L, 3)WAOHEORRENMNTT D, L5 3ODAT Y 7
Ky, TuereF ARVERT 5. £ LT, ATHEICLY,

OOA, JSD, FOREST @ 3 Doty vt 2 =7 A% E
KL, KxD7 0t 20RO VWTERE TR k.

Z iR, OOA BEHFROBRERCEET S L L,
BAsNTHICE BT 2 C L SEETH 5. T, MRERM
OBUFRICIEE S 38, BRI ATSERHLAKCL, HxOH
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MRSRCH D ¢ L RIS L 5. F 7, BREOBRICHEAN
BH D, BFOREN AT RHLICES.
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2, KRR o MROBLS & BIFEo B LT 3
¥ 70, HASHIUE & BRI AT C T 3 RA S EETH
D, BRI 7 SRR R OB &, R SR ~
OFH LERED D C L KL T 5. &b, BRERD
BIIR % B & 2o 3 3 MRt R o BAEMRIE kIR E
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v X FIR L BAREHEOME Y BT
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