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Abstract

We must deal with the document with data and models of heterogeneity in
the software development. Considering how to effectually manage the
document and develop system through completely software development
process document information catching to array data and carry on materials to
maintain models’ availability and consistency. On the System development
process, they have their own elements, component definitions and association.
Each of them is independent and has difference relationship. How to catch the
correct information by the right way through development phase document is

now become an important issue.

In order to manage and capitalize developing document effectively in every
stage of system development, we need to set up an unified model to combine
various kinds of original models, which has a set of unified logic to describe,
and a mechanism to catch the pivotal information. Every original inclusive
model and probe into such views as the concept, structure and technique of

expression.

Keywords : Development Process -~ Unified Model ~ Association -~

Consistency ~ Availability
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Manager

Maintain Book

B = -~ The Use Case Diagram of The Library Sub-System

<Requirement>
<Actor name="Book Borrower'"/>
<Actor name="Manager">
<Usecase name="Loan Book">

<Abstraction link xlink:label="A Loan Book" xlink title=

=l

"Uge Case of Loan Book" slink:from="A Loan Book" dlink:to="

ll‘_.‘-::_

<Abstraction link glink:from="A Loan Book” xlink:to="7"/>

<Usecase name="Return Book">
</UseCase Daigram=

</Requirement=

B = ~ The XUM Specification of The Use Case Diagram
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{/xs:element?
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2.3.2 Component & Association Sharing
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Frin s ¥ E s (Ripple Effect)[19]4F § B B F B g2 F > @ & B K
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2.5 Software Requirement Specification (SRS) (g &#$3)
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2.6 Modeling Traceability & Integration Management
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2.7 Object-Oriented Development Process (4~ i % B 3 in42)
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(2. 2 HEw B
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(1). Object-Oriented Analysis, OOA (# i ¥ 4 47) :
OOA: & H & F RIFE 8 F K= Bih3 i8> FiEH 2 12 475

j\’}%f?%{"ﬁiﬁ‘“@ﬁ fﬁ’: °
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3.1 SRS Document Template
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T = A AFEE P 9t % ehSRS Template B v #EB AL SR
PR RE S G R R R

20z FRAREEK

1 Specific Requirements

1.1 External Interface Requirements

1.1.1 User Interfaces

1.1.2 Hardware Interfaces

1.1.3 Software Interfaces

1.14 Communications Interfaces

1.2 External Actor Descriptions

1.2.1 Human Actors

1.2.2 Hardware Actors

1.2.3 Software System Actors

1.3 Functional Requirement/Use Case
1.3.1 Functional Requirement 1
Use Case 1
1.3.2 Functional Requirement 2
Use Case 2

1.3.n Functional Requirement n
Use Case n
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3.2 Use Case Modeling
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(5). r2Sequence Diagram#y it Scenarios® 3 & o

(6). 1245 Sequence Diagram z_% ! % sLk 32 Class Diagram -

(7). a2 Bk 2 X R L B R o
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3.2.2 Use Case Scenarios
77 R¥x ¢ * Use Case Diagram 12 2 Use Case Scenarios & #y it i #
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3.2.3 Use Case to XML TAG
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3.3 Sequence Diagram
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3.4 Class Diagram
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3.5 Development Document Relation Link

AKBEXUMMELE > U XML N H it B2 < & g R BB AR AR 5 4~ 12
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FHMEAA PR PREP - R KA S AR ¥
B iEXLINKE = BB 24> (2N chBE S L R 2 12 2 BY cB BB 1% I XMLT %

IXLiNk1E 2 & 4 7% 4o

<xs:element name="Relation">
<xs:complexType>
<xs:sequence>
<xs:element ref="UnificationLink" maxOccurs="unbounded"/>
<xs:element ref="AssociationLink" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:.complexType>
</xs:.element>

2 {7 - Component B B = = % A L 2 T Unification Link 2 %

Association Link# f& o

<xs:element name="UnificationLink">
<xs.complexType>
<xs:choice>
<xs:element ref="Abstraction"/>
<xs:element ref="Integration"/>
<xs:element ref="SourceCode"/>
</xs:choice>
</xs:complexType>
</xs:element>

£ 345/ » enUnification Linkzt @ dt Abstraction ~ IntegrationrZ 2 Source
Code Link » F FF4r » = A XUM R & = & p e 2 g gt B2 B8 en/Association
Link#y it 2 3% 2 3 4 B3 A2 7 e FFBL = 2 Lt B B cDocument
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<xs:complexType>
<xs:simpleContent>
<xs:extension>
<xs:attribute ref="xlink:type" use="required"/>
<xs:attribute ref="xlink:title" use="required"/>
<xs:attribute ref="xlink:show" use="required"/>
<xs:attribute ref="xlink:herf" use="required"/>
<xs:attribute ref="xlink:actuate" use="required"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

~# 7 F1#* XLink Definition§ ¢ eoxlink:title % #-B B cnf@ s % 4 > 7
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3.6 Design Pattern
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(Using Pattern Solution)

l System Class Diagram
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3.7 XUM Document

=

T A1 XUMPLA 2 & S B g i Ae = 2> I 3% s XLinke = B 55
*F R P2 R LEHS AP XLinkt:E 4§ P xlink /G 12 2 &
actuate= “onLoad” % show= “embed” ¥ i B @ infz~ E L4k § @
HWARXUME & ~ 2 p5 > F38 TAXLINKH LR R * 57 0 f d $E 3% 974c

T o B RERLT R ABATE GRS R Y F AR 2

\\\Xr

EEMBE R SRR EMBRARDS N T U SRR YD

2 it T A g P 5l — B ComponentenpE 8 00 XMLAE & & 45 51
Documentp < » @ & /F o B @ infe> 2§ ¢ £454% i - B Component s i%

=

e PG R Y AEIXUMP X 3L > B s @G ~

—

PORE S NEL - REAT AT G S BEF ARG R K

leb'g;‘ ~ l" pﬁ‘ﬁ*‘gm %iiﬂ’}%\jﬁ.& —J{ E( o

36



=
it
s

N > £A

FEREREPAPUREATTECERY - R S E AR 4

F}.

Pt XUMPEA B & % SeB o inf2 > 2 > 1 i @ Unification ~ Association 1
% Document Integration LinkefuE = if 3 B 48 i AR 0B B B B3 F +
BB Al AT R B WP BN R 0 MR B 2

-~

e B o i PR IR AR - R S T B .

4.1 SRS Example
PEF AT LRBAY R TEY P R R F R

v Bk PR AR o

g R R B F AR R T S R AR B g 2 gt
i ERENUER G AT AR A AR e PR~ T
2EAP B XU A nia B A i N ka2 )
Chap.1.2r2 2 1.3% &) » ¢t Template 5 &35 7SRSE T 4 4

o4 BRERTFO

1.2 External Actor Descriptions
1.2.1 Z-(¢R)
1.2.2 T AR E AR
1.2.3 T AR kS

1.3 Functional Requirement
1.3.1 AT R

1311 | §R%»#i

§ R FEEIRTE FABE A AR R AR EIG H o
1312 | ¢ R 718 s i
£

Ao EH LA R Brg e

37



1313 | BAFHR AP
ERENETUARTREN BATREEL T #Fa I A
WFH 4 p)E T ek

1.3.1.4 | B X FoRigeawt i
ERF 2BV EHBAFTREFG -

1.3.15 | A4 s i
LB ARSI (P Y 5T R B AR
PARBESOTE AL A -

1.3.1.6 | TR R 2
R e EEALSE A RIS

1317 | AP B L B A T
FrEBRRGT RO B R R AR w2 LT TR

1.3.1.8 | B~if iR L iy
TSR CTREORPET SRR M B TR B TREE
8 egE B AT

1319 |PLiwzx thE 3 A% F|F

TOERATHBL SRR E TRAS L R R E
BT S YR BL ik o

38




4.2 Use Case Diagram
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4.3 Use Case Scenarios
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4.4 Sequence Diagram
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4.5 Class Diagram
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4.6 Design Pattern
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4.7 System Class Diagram
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4.8 XUM Schema

HWix 28 7 % 6 7 2 XUM Schemaz XUM Structure Model4e™ %
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L

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmins:xlink="http://www.w3.0rg/1999/xlink"
xmins:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:import namespace="http://www.w3.0rg/1999/xlink" schemaLocation="XUM+XLink1.xsd"/>
<xs:element name="XUM">
<xs.complexType>
<xs:sequence>
<xs:element ref="UseCaseDiagram"/>
<xs:element ref="ClassDiagram"/>
<xs:element ref="SequenceDiagram"/>
<xs:element ref="DesignPattern"/>
</xs:sequence>
</xs.complexType>
</xs:element>
<xs:element name="UseCaseDiagram">
<xs.complexType>
<xs:choice>
<xs:sequence>
<xs:element ref="UseCaseDiagramName"/>
<xs:element ref="UseCase" maxOccurs="unbounded"/>
<xs:element ref="FunctionRelation" maxOccurs="unbounded "/>
</xs:sequence>
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="FunctionRelation">
<xs:complexType>
<xs:choice>
<xs:sequence>
<xs:element ref="Function"/>
<xs:element ref="Relation"/>
</xs:sequence>

</xs:choice>
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</xs:complexType>
</xs:element>
<xs:element name="UseCaseDescription" type="xs:string"/>
<xs:element name="UseCase">
<xs:complexType>
<xs:sequence>
<xs:element ref="UseCaseNO"/>
<xs:element ref="Relation" minOccurs="0"/>
<xs:element ref="UseCaseName"/>
<xs:element ref="Actor"/>
<xs:element ref="UseCaseDescription"/>
<xs:element ref="RequirementNO" maxOccurs="unbounded"/>
<xs:element ref="Precodition" maxOccurs="unbounded"/>
<xs:element ref="Postcodition" maxOccurs="unbounded"/>
<xs:element ref="Scenario" maxOccurs="unbounded"/>
</xs:sequence>
</xs:.complexType>
</xs:element>
<xs:element name="UnificationLink">
<xs.complexType>
<xs:choice>
<xs:element ref="Abstraction"/>
<xs:element ref="Intergration"/>
<xs:element ref="SourceCode"/>
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="SequenceDiagram">
<xs:complexType>
<xs:sequence>
<xs:element ref="Event" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Scenario">
<xs:complexType>
<Xs:.sequence>
<xs:element ref="BasicProcess" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>

</xs:element>
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<xs:element name="RequirementNO">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="ClassOperation">
<xs:complexType>
<xs:sequence>
<xs:element ref="Operation" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="ClassName">
<xs:.complexType>
<xs:sequence>
<xs:element ref="Name"/>
<xs:choice>
<xs:element ref="ClassOperation"/>
<xs:element ref="ClassAttribute"/>
</xs:choice>
</xs:sequence>
</xs.complexType>
</xs:element>
<xs:element name="ClassDiagram">
<xs:complexType>
<xs:sequence>
<xs:element ref="Class" maxOccurs="unbounded"/>
<xs:element ref="Relation" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element hame="ClassAttribute">
<xs:complexType>
<xs:sequence>
<xs:element ref="Attribute" maxOccurs="unbounded"/>
</xs:sequence>
</xs:.complexType>
</xs:element>
<xs:element name="Class">
<xs.complexType>

<Xxs:.sequence>
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<xs:element ref="Feature"/>
<xs:element ref="ClassName"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="BasicProcess">
<xs:complexType>
<xs:choice>
<xs:element ref="Exception"/>
<xs:element ref="Process"/>
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="AttributeTitle">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="Actor">
<xs:.complexType>
<Xs:sequence>

<xs:element ref="MainActor"/>

<xs:element ref="SecondaryActor"/>

</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Attribute">
<xs:complexType>
<xs:sequence>
<xs:element ref="AttributeTitle"/>
<xs:element ref="Visibility"/>
<xs:element ref="type"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="AssociationLink">
<xs:.complexType>
<xs:choice>
<xs:element ref="Association"/>
<xs:element ref="Dependency"/>
<xs:element ref="Generlization"/>

52




<xs:element ref="Realization"/>
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="Relation">
<xs:complexType>
<xs:sequence>
<xs:element ref="UnificationLink" maxOccurs="unbounded"/>
<xs:element ref="AssociationLink" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="0Operation">
<xs:complexType mixed="true">
<xs:sequence minOccurs="0">
<xs:element ref="OperationTitle"/>
<xs:element ref="Visibility"/>
<xs:element ref="Parameter"/>
</xs:sequence>
</xs.complexType>
<xs:element name="EventSequence">
<xs:.complexType>
<xs:sequence>
<xs:element ref="Name"/>
<xs:element ref="Operation"/>
<xs:element ref="SequenceNO"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Event">
<xs:complexType>
<xs:sequence>
<xs:element ref="Relation" maxOccurs="unbounded "/>
<xs:element ref="EventTitle"/>
<xs:element ref="EventSequence" maxOccurs="unbounded"/>
</xs:sequence>
</xs:.complexType>
</xs:element>
<xs:element name="DesignPattern">
<xs:.complexType>

<xs:.sequence>

53




<xs:element ref="Class" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Exception™>
<xs:complexType>
<xs:sequence>
<xs:element ref="Process"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:simpleType name="ST_Realization">
<xs:restriction base="xs:string"/>
</xs:simpleType>
<xs:simpleType name="ST_Intergration">
<xs:restriction base="xs:string"/>
</xs:simpleType>
<xs:simpleType name="ST_Generlization">
<xs:restriction base="xs:string"/>
</xs:simpleType>
<xs:simpleType name="ST_Dependency">
<xs:restriction base="xs:string"/>
</xs:simpleType>
<xs:simpleType name="ST_Association">
<xs:restriction base="xs:string"/>
</xs:simpleType>
<xs:simpleType name="ST_Abstraction">
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="Name">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="MainActor">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>

<xs:element name="type">
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<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="SequenceNO">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="Visibility">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="UseCaseName">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="UseCaseDiagramName">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="Process">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="SecondaryActor">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="Precodition">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="Postcodition">

<xs:simpleType>
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<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="0OperationTitle">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
</xs:element>
<xs:element name="FunctionRelation">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="FunctionName">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="Function">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="Feature">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="EventTitle">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:element>
<xs:element name="Realization">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="ST_Realization">
<xs:attribute ref="xlink:type" use="required"/>
<xs:attribute ref="xlink:title" use="required"/>
<xs:attribute ref="xlink:show" use="required"/>
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<xs:attribute ref="xlink:herf" use="required"/>

<xs:attribute ref="xlink:actuate" use="required"/>
</xs:extension>

</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="Intergration">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="ST_Intergration">
<xs:attribute ref="xlink:type" use="required"/>
<xs:attribute ref="xlink:title" use="required"/>
<xs:attribute ref="xlink:show" use="required"/>
<xs:attribute ref="xlink:herf" use="required"/>
<xs:attribute ref="xlink:actuate" use="required"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="Generlization">
<xs:.complexType>
<xs:simpleContent>
<xs:extension base="ST_Generlization">
<xs:attribute ref="xlink:type" use="required"/>
<xs:attribute ref="xlink:title" use="required"/>
<xs:attribute ref="xlink:show" use="required"/>
<xs:attribute ref="xlink:herf" use="required"/>

<xs:attribute ref="xlink:actuate" use="required"/>
</xs:e;

</xs:simple( 1t>
</xs:complexType
<xs:element name="Dependency"
<xs:complexType:
<xs:simpleConient>
<xs:extension base="ST_Dependency">
<xs:attribute ref="xlink:type" use="required"/>
<xs:attribute ref="xlink:title" use="required"/>
<xs:attribute ref="xlink:show" use="required"/>
<xs:attribute ref="xlink:herf" use="required"/>

<xs:attribute ref="xlink:actuate" use="required"/>
</xs:extension>
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</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:element name="Association">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="ST_Association">
<xs:attribute ref="xlink:type" use="required"/>
<xs:attribute ref="xlink:title" use="required"/>
<xs:attribute ref="xlink:show" use="required"/>
<xs:attribute ref="xlink:herf" use="required"/>
<xs:attribute ref="xlink:actuate" use="required"/>
</xs:extension>
</xs:simpleContent>
</xs:.complexType>
</xs:element>
<xs:element name="Abstraction">
<xs:.complexType>
<xs:simpleContent>
<xs:extension base="ST_Abstraction">
<xs:attribute ref="xlink:type" use="required"/>
<xs:attribute ref="xlink:title" use="required"/>
<xs:attribute ref="xlink:show" use="required"/>
<xs:attribute ref="xlink:herf" use="required"/>
<xs:attribute ref="xlink:actuate" use="required"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
</xs:element>
<xs:attribute name="type">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="title">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="Abstraction"/>
<xs:enumeration value="Association"/>
<xs:.enumeration value="Dependency"/>
<xs:enumeration value="Generlization"/>
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<xs:enumeration value="Intergration"/>
<xs:enumeration value="Realization"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="show">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="herf">
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="actuate">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="onRequest"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>

</xs:schema>
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4.9 XUM Integration Document
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% -+ = ~ XUM Integration Document

<?xml version="1.0" encoding="UTF-8"?>

<XUMIntegration xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:xlink="http://iww.w3.0rg/1999/xlink" xsi:noNamespaceSchemaLocation="I:\D OWN L O A D\Paper
48 B \XMLSCH~D\XUM\XUMINT~1\XUMINT~1.XSD">

<Documentintegration xlink:herf="Use Case Diagram.xml" xlink:type="simple" xlink:show="embed"
xlink:actuate="onLoad" xlink:title="Integration">Use Case Diagram</DocumentIntegration>

<Documentintegration xlink:herf="Sequence Diagram.xml" xlink:type="simple" xlink:show="embed"
xlink:actuate="onLoad" xlink:title="Integration">Sequence Diagram</Documentintegration>

<Documentintegration xlink:herf="Class Diagram.xml" xlink:type="simple" xlink:show="embed"
xlink:actuate="onLoad" xlink:title="Integration">Class Diagram</DocumentIntegration>

<Documentintegration xlink:herf="Design Pattern.xml" xlink:type="simple" xlink:show="embed"
xlink:actuate="onLoad" xlink:title="Integration">Design Pattern</DocumentIntegration>

</XUMIntegration>
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