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A Modeling Method of Software Architecture Based on Use
Case and Z Specification
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Abstract ; With the development and deepgoing application of computer hardware and software technology , the technology of software re-
use , especially the design and reuse of the software architecture , was an effective method to overcome the crisis of software. The use case
played an important role in the object-oriented software development process,but it was a half-formal representation, and it lacked of
precise semantics description. The use case can’ t assure the accuracy of the software architecture model,but the formal method can make
up for this deficiency. On how to construct the software architecture,it gives a kind of method based on the use case and the formal Z
specification to construct the software architecture. This method adopts the technology of iterative increment during the design and devel-

opment of the software architecture,and discusses the related issues.
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— Actor.
rolename:Name

attribute: F UMLAttribute
operation: F UMLOperation

V al,a:attribute-al name=al.name=al=a?

Y opl,ap2:operation-{op].name=0p2 name¥op parameters=Hop? parametersn
Vi:1. #opl.parameters-op].parameters(i}.name=op2, parameters(i).namen
opl.parameters(i).type=op2. parameters(i).type)=opl=op2
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Exit Point.
Tocation: N
size: N

usecase: UseCase

— . UseCase.

name: Name

attribute: F UMLAttribute
aperations: seq Operation
extensionpoint: P ExtensionPoint
baseaxtend: Extend
extensionextend: Extend
baseincluda: Include
additioninclude: Fnclude

V e: extensionpoint-e.usecase=self
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System
usecase: F UseCase
generalizatior: F Generalization
include: F Include
extend: F Externd

{irinclude-{i.parent , i.sub}}"UseCase
{e:extend-{e.parent , e.sub}}CUseCase
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AttachedKind:: =Actor | UseCase
AssociationEnd
rolename: Name
multiplicity: PN
attached: AttachedKind

multiplicity+{0}

A

S
name: Name

el , e2; AssociationEnd

al.rol 2.rol

el.rol {caceld hod. ib 2}

e2.rolename& {ca-a2.artached. attribute-ca.name}

Y al ,a2: Association | al+aZ-fal. el hed , al.el hed}=
{a2.el.attached , a2.e2. had}=>al *al.name

— Geaner

parent, child: UseCase

( Vg:Generalization-(g.parent , g.child}}* n id(UseCase}=&

F )

name: Name
base: UseCase
addition: UseCase

___ Extend.
name: Name
base: UseCase
extention: UseCasv
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UMLUsecaseDiagram

Actor
UseCase

System
Relationship: RELATIONSHIP
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— Compiler UsecaseDiagram
role_name: RName
role_attribute: ¥ UMLAttribute
role_operation: ¥ UMLOperation
usecase_name: P UName
usecase_attribute: F UMLAttribute
usecase_operation: seq Operation
Relationship:RName +—UName

Relationship::=Association | Generalization | Include | Extend
UName::=Accidence | Phraseology | Semantic | Mid-code-switch
| Mid-code-optimize | End-code-switch
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