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A Mechanism for Implementing Cooperative Software Specification
- A Basis for Partitioning Specification Process -

Kazuhiko Nishimura and Shinichi Honiden
Systems and Software Engineering Laboratory, Toshiba Corporation
Yanagi-cho 70, Saiwai-ku, Kawasaki, 210, Japan

This paper proposes a mechanism for implementing an automated cooperative software
specification task. The specification process model is made from classifying the activities
defined in the conventional method, which is done based on the multiple viewpoints analysis.
The specification process is partitioned into appropriate sets of activities according to the
specification process model. OOA, JSD and FOREST specification methods are partitioned
and the results are presented. Afterward, two types of the cooperative mechanism among the
sets of activities are proposed. The application of the planning technique for implementing
the mechanism is discussed. The future research directions is also briefly presented.
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[Step Objectives Activity
A Define objects T.Identify instances
2.Describe objects
3.Name objects
4.Examine object definition
B Classily attribute categories T.Describe fundamental features ol instances
2.Define instance name or label
3.Define connection of instances,
Determine identifications 4.Define identification independency
Record the values of each attribute 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 1.Incorporate all attributes except the identification
Make relative objects 2.Relations with instances
B Determine the behavior of each objects 1.Define events
2.Define states and actions of each object
Add the state attributes 3.All states in life cycle
F Identily and describe actions T.Define data flow {rom attributes
2.Define data store’ .
3.Define actions as processes

# 3: ISD o ET v X

Objectives

Activity

[Step
A

Tdentily 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 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 ordening by time

Refine the entity structure

T.Consider whole Tife 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

Healize the entities and actions In a process and
connections between the model and real world .

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

‘Add Tunctions which generate required outputs

Refine the model processes

T.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

|

T scheduling

some of p

P

1.Consider potential delays which aflect te Tunction output
2.Add synchronization processes into SSD

% 4: FOREST 0487w ¥ X

Objectives

Activity

Step
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

Analyze data flow

T.Analyze data flow between agents
2.Check the consistency of agents’ interfaces

Tdentify actions performed by each agent

T.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 |

Tdentify data sort and add structure to 1t
Identify static structure of the system

1.Decompose data flows

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

4.1dentify the attributes which are tied to specific entities

5.Classify the relationships

Analyze permission and obligation

Make causal table

T.Consider condition under which each action may, can and must occur
2.Consider what enables each action, what disables it and what effects it has
3.Signal data flow between the two actions

4.Tabulate the causal relations between two actions
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