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An Analysis of Specification Processes from Multiple Viewpoints
KAzuniko Nisammurat and Suinicar Honipent

Software process models are seen as a basis for understanding and reasoning about soft-
ware development 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 ob-
tained in the specification process, including intermediate ones. However, the syntax or
semantics of each product is determined for each process, disabling the modeling of underly-
ing similarities and differences from their exterior characteristics. This paper proposes a
new method for specification process modeling. This method is called the Multiple View-
points Analysis. Multiple Viewpoints Analysis employs the characteristics of each step tak-
en in order to obtain the end product, while the conventional methods employ the external
information of the end product. Information such as the partial knowledge about the do-
main for employing each activity, and the view which an engineer maintains, are classified
according to the three viewpoints. These viewpoints are organized based on the traditional
“who, when, where, what and how” views. Additionally, OOA, JSD, and FOREST specifi-
cation process models are evaluated and verified by specification of a library system.

May 1993

Flo, —BICHRIERRIEROEEE X - TH

s RODBBRETIHERELIEANEL,

V7MY xT  VRT ADOHRRMEEEXETS
7D, BEDIHPLEERT v I d 54810
BESREINT VS, Z0Hicid, SAY, JSD¥9,
OCOAM ¥ 3 DX H KA FEIE Licd D b d
. UL ULEHS, E40EERZTHhENIE LR
Bhbb, EEEL, BEoEEomr o HEYITS
D4R ULIZFIER S0,

T (BREE IRV 4 — YRAFL VT bYUT
LB BT AT
Systems and Software Engineering Laboratory,
Research and Development Center, Toshiba
Corporation

1074

BEODEEAEET 2 7o DIC BRI OIS RS
WERRALT BT EHETNA.

o OERERICT LT, (1)AEHELERS
27ufy rEFNV (AL, VTNVEALYRT A
DAUFT 7R EEDIHBEFNVTERT 20)
(2)HREEDOFn e 2F Vv (X, T n
2R AR B DICAEER LETRIRR S
») BEEREHTH 3.

(1)icBL T}, RERL DR LIBITMBITOATH

B0 (2)ICBLTIE, a) R FIESEAR S
HBZpLICBANcN, —BHITE, b))
MR TEXEEZOHBEIICKET 5, <) KRR,



Vol. 34 No. 5

7 INUBERNIKEEINTORWIE ORI X
D, WEEIFRIARTITHS.

AW T, CHOoOMBERERTAT, TRE
270w 2ADOBAEFVEARRT IH L HEAESE
T3, BB, COBRREFLVELBEL e 2T
v, BANIIEIC T TR ETIVEES.

LT o & 2 OAFEFENTIEC K FIEER
B2 S0 5, HEL7 02227 VOERESOH
W SERHICE > T 3. FIAR, HESEORY
EMERILT v 2 R DBEFRE ST URHE, Frex
T RERG S 5 BT 7 DAER S A R U7
%4),9),11)~14).!6)b3‘%5_ zkmggci?&%%cﬁj%gjf%
5. RS r 2 EFVOEBESE, VI b
TYRATFLERTEECE SV IS ORE L. FIZ
13, Kellner® 414" |3 Structure, Function, Be-
havior #, EEIX Process, Data, State 2D 72D
BAERRE LY. s OMER, {7 e +X
AT BIERITAOERRETH S (i) BED
OEE LT REFVERERLELS ETETS
a—FThHb. ULHULKEES, REMOBERPLERIT
&2 DERIERIC X - TERY, 2h o OEREE
FEOICPEINT, REMICREMULTO 2174
BEAEENMT S EBTERND,

—F, EF IV LONREER-NIZT o xhs, B
EifTbNF LT o x5 G £ Th B.
Lip Lo, RAENRZHEICE UTF v v 2 &0
THENDIFER, ITRERPE OEFAOBHRITKE
THELEDS, BRAOE#MIEDLLLBLNET YV
OEEBEDLDNTLES.

AMXTRET A HkL, ERITALRTT AR
EBETNEFRICETS, BHOBMICKELEZVLTS
AR REFNVERETHENTES. T8bb, #
RT7 o - FRREREREEER UERICETSOTY
0N LT, BAINGHADORBOLIFZOD
KHEB LTV A AICENLND S, CORKE, BEio
AENBHLUEPLECEZRHETCEBTES. AFE
i3, HRIET 2 e R EEETRICSEIL, &L2DOFEE
TROFTRICHEIERLHEN, WD, EIT,
&, EOL3CTINENIEANLITELICEDS
ESHT B 3o, EETAMOHBESG,»S, L
EDOSHBEADEOVEDLOERELMICT . KRXT
i3, OOA™, JSD®, FOREST® Ot &2 D
EFNMLETD. ZLT, 84D 0 wREF VO
BAEZT LY, NEMYRAFL2OEREEBLTEAD

HAC2—-RA VYV IRESLHEBLT 222050 1075

BHEPZLELEDOTH L LEMHRT 5.
2. EBET 0RO

HRILT v e XDEF ML (1) IR e XD
EErSE, (2)Ea—8R4 Y FicE S EETAED
S, (3)Ea—2R4 v MEOHEEROBITD 3D
DRF v 585, AETE, RS nexicD
WTERL, IMOEFPETHIE 2 —RS VY i
DOTHAT B, (2)BIV(3) KD TIZEKRR
RZ, REPRETRNS.

2.1 HEETnEROES

HRMAOHREZDIREN SV I FAERHML,
BRI % e T B BRBA LR e €2 &0 .
EEl AR oEx

AL a R (sp) i, RIORT X5 Ik
Baisd.

sp= {step:} (i=1,---, k)

stepi= {activity;} (=1, -, 1)

activity ;= {{objective:}, {view,}}
(1’=1, v, m, y:l, ey 72)

T CT, stepi 3MEHERT v 7, objective. |3
BHY, activity; Z/EEBEVEEBNEER T 529
KT BNDIEETRET . 35T, ERTARE
REHNE, EEENEERT 2 -DICERTNERE
RBZT (view,) D OERINS. O

#1-% 3% OOA, JSD, FOREST DiEHERIL{
B oex%, ERICIO0EBLLDOTH 3.

IC, LT v & X B IEETAROBRIMNIERE
BRICHET 2RO EATV . F7, BOELTE
REWT S L CHRBEERARET 2R EE RS
Ldd. 20X EEREEETAMOMBER L
LR
EE2 (EETAEOHBER

UTORBEOELLPARRET 58, 1E%iTA A
& A ORIICHEBER Ai—A SR D wo.

(1) A1 ORIT Az 2475 &0 D ERITAM O
MW IER RSB THRIN TV 3.

(i) A1 OWETH2HEREDD A2 OFITH
KRIASNS. T8bb, A1 & ADRIKEROKN
b 5. (]

2.2 #HEAE1-MRAV b

Ea—RA Y P&, ERIMEEEZRTT 2 LTO
HREHAORFPEROLFABEH ST 2BATH
3. IR, BALNIHEPHEHRCHLTIW



1076

WAL Z 25 3

£ 1 OOA oHBLT v =X
Table 1 Specification process of OOA.,

Steps Objectives

Activities

A Define objects

1.1dentify instances
2.Describe objects
3.Name objects

4.Examine object definition

B Classify attribute categories

Determine 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 independently

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

D Specialize or Generalize
Make relative objects

1.Incorporate all attributes except the identification

2.Identify the relations with instances

E Determine the behavior of each objects

Add the state attributes

1.Define events
2.Define states and actions of each object

3.Examine all states in life cycle

F Identify and describe actions

1.Define data flow from attributes
2.Define data store

3.Define actions as processes

£ 2 JSD oH#tT e
Table 2 Specification process of JSD.

Steps

Objectives

Activities

Identify actions

List attributes

Identity entities

1.List verbs

2.Select the immediately and primitive actions

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

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

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

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 interactive functions to generate inputs for
internally generated actions

4.Introduce the time processes into the model

Consider some aspects of process scheduling

1.Consider potential delays which affect to function output
2.Add synchronization processes into SSD
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Table 3 Specification process of FOREST.

Steps Objectives

Activities

A Identifying agents

Describe the agents

1.Identify 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 agents’ 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-occurrence of input and output data flows

5.Describe in natural language

D Identify data sort and add structure to it

Identify static structure of the system

1.Decompose data flows

2.Examine 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

1.Consider condition under which each action may,can and must occur
2.Consider what enables each action, what disables it and what effects
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it has
Make causal table

3.Examine the signal data flow between the two actions

4.Tabulate the causal relations between two actions
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Patterns Value
(Absolute,MAR Relative) x (Static,MSD,Dynamic) | 0.149
(Absolute,MAR Relative) x (MSD,Static,Dynamic) | 0.023
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(Absolute,MAR Relative) x (Dynamic,MSD Static) | 0.107
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Action: DesireBook
Engblements: The book is in the library and the number of
books out on loan to the staff does not exceed
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
book limit or the staff is not registered with the
library

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

R 10 FOREST itk 2 REHEMBEDTBIER ()
Fig. 10 Part of description for the library problem
by FOREST.
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