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Abstract

Software systems are now facing more challenges than before due to the rapid
changes of hardware, such as PDA, WAP mobile phone, Information Appliance, .. etc,
software technologies, such as OO, Java, Middleware, groupware, ..etc, and new
services, such as E-commerce, Mobile-commerce, Application Service Provider,
Internet Content Provider(ICP), .. etc. Software is now required to be fast
time-to-market, evolutional, interoperable, reusable, cross-platform, and many more.
Due to the high complexity of current software systems, it usually involves teamwork.
Therefore, standardization for the software development and maintenance becomes
very important. In the past few years, many software standards, such as Unifying
Modeling Language (UML), Design Patterns (DPs), CORBA, and COM/DCOM, and
commonly accepted standard mechanisms, such as component based approaches,
have been proposed and advocated to improve the software productivity, and then

reduce the high cost of software.

Software standards are highly recommended because they promise faster and
more efficient ways for software development with proven techniques and standard
notations. Designers who adopt standards like UML and design patterns to construct
models and designs in the processes of development suffer from a lack of
communication and integration of various models and designs. Also, the problem of
implicit inconsistency caused by making changes to components of the models and

designs will significantly increase the cost and error for the process of maintenance.

An XML-based unified model (XUM)[1] is proposed to solve the problems and
to improve both software development and maintenance through unification and
integration. In this paper, we providing a XUM software environment that supports
XUM approach and provides automation, tractability , and validation to the activities

of software development and maintenance.

Keywords: Case Tool, software standards, software models, UML, design
patterns, XML, model unification and integration, software maintenance,
software reuse.
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2.6  eXtensible Markup Modeling Language (XML)
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*+ DSSSL(document style semantics and specification language)? CSS(Cascading

Style Sheet) °
Xpointer 22 Xlink £_* % . & XML < £ FF eyl o

fl42]® &0 2% K UML = XML > f2 & XML-based UML
eXchange Format (UXF) o ie £ 3% 2 A A F e % > @ XUM #74% ) e
AR A AL A S -

2.7 CASE Tools

CASE(Computer Aided Software Engineering) Tool T *o#f B $x#8 1 f21 &
LECREE B A S BB D) EAR o 2471 CASE Tool 7 12 FT 8% i d8 A B
FAELE  REERBER L O T AAEEBE T A BEH MRS 2

CASE Tool @3 » F F 4 %H8ctl s a4 &7 2 b PEE A K 3H[51] -
CASETool ¥ d Hr iy ~ & ¢ ~ ARDBREHHE W2 M) d LR~ § e

19



(TAEE o o %,?;31_ AR TE S L EIT S AR BRBE TR 2 E S *‘}i&;{
3+[50] ~ Date Warehouse % 3+ [56] ~ Multimedia 7% ¢ 3% 2 ,;_IRJ[57]EE“'K" A0 B e
CASE Tool & & -

d St pE% CASE Tool ¢t /& A3 » 8% o s » F]pt CASE Tool 7%
[49] -~ E#HE E O CASE Tool » & 4IRS 4FehE 8L o $r 13 Hop HjiFh (72
[ERR “ﬁ OO (Object Oriented) CASE Tool i1 &-[49]F £ > 5 £ * Design Pattern
KB ~ L3 UML aip E 4% -

EFLEEF KPP F£557 0 2 FIM 4 9 CASE Tool » + $8F i & o 3R e fY
B g o 3L 2 * [52] » £ 4v + 4o PSEE(Process Software Engineering
Environments )[53 » 54]& & & 3 ;¥ £ 7 &[55],F1t £ & 1+ CASE Tool (I-CASE
Tool )z % KL AP £WMB o

FECASE %R 5 & % — B CASE Tool = & g #8 F 3 ~ Tools & 2 4
G T E S WL ARFFE 2 CASE Tool /i & so— erjiid 54 g2+ it
AL FUp A MEAS Ko R E Ay ag s p R o R FIEE AR -
AApaR > AH YT EN - BHMAL PRGBS D F R4 KT
ARG F T #d gt CASETool EF|p d it ~ Vi Hidd 2 ¥ k@M ehp 4 o
# Fertjpens £~ 6 CASE Tool 7 A3 J & godl sl B & 1P feiif il > -2 1
Boenw o% T L Az ko iea B E S A e OB B 2 i enw
A o

¥ = % XUM—zA#> XML 2 ¥ & #°7]

B0 R R LY - B S- fi0A] > & XUM(XML-based Unified Model)
#4I* 1 XML (%5 R A et o fE2 5 o @ XUMM(XML-based Unified
Meta-Model) | &% %1z = 9y XUM RE A © F b > d 3 4289722 ¥ chip

{8 ﬁ:ﬂl] SREJE IR FEAR R BAERTR A A3% 2 2 ¢ L2 57 submodel” e 5
d XUMM i $% > — 1 submodel ¥ 2 f 3% = XML o 5% » 4% 2 ¢

Z_ & XUM ei’view” ©
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<
=t
9
FTIS
Rl
=
&

d B 3 #ror > #iE XUMM » & # submodel ¥ 12 £ & 3t XU
B - B view o

Models in Standards

——XUM ~
SubModel, for View Framework Representation
Use Case .
diagram Representation
Components Source Codes
SubModel, for 'D with XUM tags
Class diagram SM2 —L’,—l
SubModel, for XUMM : —L
Collaborati . » >
Od;?;?nlon Transformation € G E
; SM3 Associations I:I
SubModel for . Y ]
Design Patterns 4 n :l H
Source
Code \_ D

B 3 XUM ¥ submodel 152 %
f% XUM #7 £ 007 p

® LM AT o LARET el R R XUM

view °©
® XUM K& 1 3 I oA 0 T cndi 10T -
® XUM i i i SenfiCh] ¢ a5 5 e chis ] o
& LEHMEFZaEY XUMEBET p &g o
® XUM ¥ & B view 2. FF ¥ 12 @le # {4 g 2 (consistency checking) °
® ZRMETLEHRMEAT IRy F o

LT e FE 3 H XUMM 22 XUM o

3.0 H- #3) HF R E—XUMM

B 4 &g & XUM 42 & B view B % o
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Phase Submodel
Level | Level

Use Case diagram

Unification
Level

Abstraction_Link

Abstraction_Link
Sourcecode_link

| Integration_link

]
]
]
]
|
]
: .
! [ Integration_link_Je

] Abstraction_Link
Abstraction_Link

Integration_link
Integration_link

XUMM

Association

Abstraction_Link

Integration_link
Integration_link

ollaboration

Association”

Abstraction_Link

Sourcecode_link

Element Types of XUMM
(ComponentType) AssociationType Unification_linkType

B 4 XUM A2 & i view 1B %

XUMi&e 773 @B3RA - ZHMEFEFHRYT i3 e 7 3
F(Requirement)fg £x ~ 3K 3+ (Design)fg £~ £ 7 i¥(Implementation)FF £ o 2 = % &

B 30 %8 $7] e & B % (Unification Link) o

XUMM £ XUM =i % & 4o DTD & XML 0k i » XUMM Z_&% 7 XUM

Wimd hFORAE > B XUMM siiim 2 57 24 er A o

XUMM ez £42 & 7 = B> » & 3 4~ i (component) ~ B 7% (relation) e &
& B 4 (unification relation) o # & £+ i B & B & B (33035 - Bri- Do
A XUM ¥ 4 2 8 & #7740 UML i * % & (usecase) ~ 47 %] (class) & % > 4§

»

5% % &3¢ Actor eha s o
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<!ELEMENT actor (actor_id,actor_name) >
<IELEMENT actor_id (#PCDATA) >
<IELEMENT actor_name (#PCDATA) >

B 5 DTD #2 Actor s E_%

B 7 (relation) ] E_1% & #0347 4= 2 B L el hdo® F X G R nig R T

/

(use) ¥ #f W] FF ek i % (inheritance) » B 6 ® T_& 7 @ * X G|enfhf % o

<!ELEMENT usecase_relationship (usecase_relationship_id,usecase_from,usecase_to,usecase_relationship_type) >
<IELEMENT usecase_relationship_id (#PCDATA) >

<IELEMENT usecase from (#PCDATA) >

<IELEMENT usecase_to (#PCDATA) >

<!ELEMENT usecase_relationship_type (#PCDATA) >

B 6 B % (relation) s T_&

BELAM GEY L L BRA S B Y F 27 3 %485 (Abstraction
link) ~ & & 4.’ (Integration link)¥2 F 1%i& 2 (Source code link) o H|4r[@] 7 ¢ L&k

T G ARE o

<IELEMENT abstraction_link (abstraction_link_id,abstraction_link_from_id,abstraction_link to_id) >
<!ELEMENT abstraction_link id (#PCDATA) >

<IELEMENT abstraction_link_from_id (fPCDATA) >

<!ELEMENT abstraction_link to_id (#PCDATA) >

Bl 74 g4 R

e R R U L
® b %4#i(Abstraction link)
0 gsig A% kB BRN fochi 8 R ORHCR] S s M e R 0

)e

fim 22 o 4 h4h g T 0 &V AER 7 Hihd B oview o Blde UML ® $5 if
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F A eni * ¥ % bl(Use Case) Ll § $1P: 3 33+ H03) ¢ 5 i3 47 S W (Class

diagram) -~ & 1% ]

(Collaboration diagram)s* 7 7 ®l(Sequence diagram )

Agent
T h Has
Goal o reac Usecase
Input — ... |
——npu—Pre_condltlon
Route to
Contains Get
* Post_condition
Exception Scenario Result in * | Fromo
May .-
oceur S*equence of dState transitior
. 1
action
Conception
Conceptual Mode 1 Use * p 1 * State
| |
contains  x

Bl 8§ AHA F R

BI85 & KA i > B¢ LB AFanfy 4o ™ Bl

Usecase R kbl ¥R FEE k eng R

Agent — 1% usecase ¢ 7 % ¥ agent-agent X % ¥ actor & ¥ - B+
,:‘5 o

Goal — 1% usecase /L5 tr— B P & o

Pre condition — 1B usecase 34 {7 % & Jf % R e B iEiE o

Post condition

— 1 usecase 4 {76 ¥ M Flenk & o

Scenario - B usecase 134534 {7 ¢ A 4 0 *F (exception)id ¥ § & )
SEE

Action — i} & (senario)d #H i action 8 @ A = o

Conception — 1 action 4 {7 ¥ € i * I|#ici® conception > conception /i

AR A - B o
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Z Gk B Bl et B T o) 9 T o

® & £ 4& ¥ (Integration link)
# XUM #2 - i component ¥ association
4ot - ki view B

25

State transition - B action3{ {715 € % — & % i Conception 3 2 F #1145
P o
State - & conception fL/L# 7 1 #iB FAHIE o - B state §
PEl- B AR -
Conceptual Model |Conceptual Model(F£ 4 -3 I F 5 F ¢ § ahfr 2 g
A BE % o
Exception - i# action 4 {7 FF ¥ & § 3 |} (exception) g A
BEE NG AL F AT o RSP 2 2 B TREUE
BB M o 30 F AHEA T R H Y oW A & E
Requirement models Design models
Conceptual Model ~~ "~ 7 17 o —-=-=E ]
Il R I Class diagram
Conception ¥~ P E R,
\ - - -
Pre condition —v - -
< - ’\
Post condition= = Sy T~ .
N
Scenario T ==~ < _ N BRI
. ~ ~ _X~4 - — : ~
Action=- - — =2 e - - ——s g4 _ZZ 3 Collaboration diagram/
State~ < _ _ RN - P . Sequence diagram
State transition.~ ~ < R SRR
S~~~ - ~ 0N
~ o~ ~‘ ~ ~ \\
~ i~ . ~N\
= ~\-~\ :
- ‘§ State diagram
B 9 F A2 T R A M

TR EALR T Y 5 B view 4L

LER LRSS o B 108 11 ¢ 4 sk 4



‘ ClassA H ClassB ‘ ClassD ‘

Share components and associations

UI\/{L-Sequefnce diagram

ClassD

ClassA

Il

ClassQ

ClassB

ClassD | | ClassA

UML-Class diagram

ClassB

Design Pattern

Participant

Structure
Collaboration

Constrain

‘ ClassA H ClassB H ClassD ‘

Share components and associations

ClassA

|

U L-Sequ?nce diagram

ClassD

Il

ClassC

ClassB

ClassD G) ClassA

UML-Class diagram

ClassB

KLY e iR B %

3o R 10 A
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Bl 11 B L4asd chpd (42

Design Pattern

Participant

Structure

Collaboration

Constrain

I
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class d 4 %|i¢ * »* UML &




ST Bl s A Y b 22 KPR e 4 o TR A XUM ¢ o i
ZBview L3 FEaGOM koM Bl 11 A 3 classa s b Fenff A i #
FrEE BBl ¢ chik dF B % (dependency) ~ 75 A B ¢ it 4 i 55 (message link) £ 3% 3+

Rax? & 4 B chlgf(structure) & & ¥ (collaboration) B 7

® 2 ;' 7548 (Source code link)
A2 AR ARG P A kB B HCA] Y a2 H R en R (FARNAS o Ao 12

package stl.xumm.arch.composite;

Class
Biname import java.util.*;
public class Composite extends Component

| ; ] ¢

___ Attribute %‘—‘ Method _|private Vector _child; |
[Efasscess_control 2

Efname

I

public Composite(Context context){
super(context);
_childs =new Vector();

Parameter
BBname Statement
Bdata_type public_void addChild(C: hild) !

—| childs.add(child);

3
y // get all child
Control public Iterator getChilds(){
 E—

| reum _childs.listlterator();

}
public void remove(Component child) {
_childs.removeElement(child);
[ | [whie | [ For | Chose }
[ 1 [ 1 [ 1
[ ] [ | L ] [ 1 L ]

[ Variable | Expression

}

Bl 12 d 25545 ¢ FgB~ 0 e

Bom i ARSI T e A AR R D PR R 2 p B2 B G BT
B T e

3.2 (- A —XUM
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f1* XUMM eha &7 11i = 3 XUM 2. %e— e #-7] - XUM A2 A &

Lt A1 RS 2 I aid] o B 13 Apor 1 XUM A inig i

o

Use Case Diagram

Analysis , |
h |
Actor UseCase Relationship I
+from
+o I
+type
1 1ox I Deaign Pattern Design
phase
| 1.4
B 1
Class Diagram Collak ion Diagram| |Collaborations| Participants
) N
1 1 ! |
N | |
« H |
. s '
Class_Association Collaboration_Association H
+from Class ::rom :
+o -name o 1
+y| +sequence H
pe " <<uses>> * * " |+message H
T T
Fr——— - ——— 4 : | :
— _: N L, a
r v I :
Source Code Operations 0.7)0.% Attributes
| I RO
I I
I Implementation
phase I

Bl 13 XUM s B 1%

d B 13 ¥ o5 &L AR A A 4o * Sk B Bl(Usecase diagram) ~ 47 % [
(Class diagram) ~ & i® B](Collaboration diagram) ~ X 3* % %<(Design Pattern) % ¢
(R g7 VIl g g e 73 XUM o XUM AZchif &4l dk 7 & a3 enfE & 4
Fl Aok BRI 3 AF R R B XUM € o832 B3 B o fdas 4o

AT @ e H|GERAT R T F)Y 0 F RHCA] Y 97°Add teacher”® * %k ([

14 7 (A F H)2 KA ¢ "Add teacher” s W BI(B] 14 » chB " dl) 5 ¥
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foahllo @ b R4aE P & &>t <unidication link>eiE gtz ¢ (B 14 ¢ dhc RBL) e

bodk HAEHCA G @ FlAR R O T AP > Bl XUM AR € ez A B s ¥

<xum>

<requirement>
<usecase>
<usecase id>f1680f:ecfa98b93e:-7fed</usecase id>
<usecase_name>add teacher</usecase_name>
</usecase> @

</requirement>
<design>

<class_diagram>
<cd_name>Add teacher</cd name>
<cd_id>523df:ecfabbb50d:-8000</cd_id>

</(;iass_diagram>

</design>
<unification_link>

<abstraction_link>
<abstraction_link id>9b4748:ed2fd3d826:-8000</abstraction_link id>
<abstraction_link from_id>f1680f:ecfa98b93e:-7fed</abstraction link from id>
<abstraction_link to_id>523df:ecfabbb50d:-8000</abstraction_link to id>
</abstraction_link> @

</unification_link>
</xum>

B 14 XUM 42 e % 4o %%

FES  4odt )P e B3T3 B3] ch4E W B]Add teacher”(B] 15 ¥ ch A % 3)
#22”Update teacher” (B] 15 ¥ ¢0 B % B)F FF i@ * 7 "Teacher”s#f %] (B 15 ¢ 7 C

TeH) 0 PIBEHARG AFE LML BT REER 15 D R H
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<xum>

<design>

<class_diagram>
<cd_name>Add teacher</cd_name>
<cd_id>523df:ecfabbb50d:-8000</cd_id>
<class_integration_link>
<cil_id>523df:ecfabbb50d:-7ff0</cil_id>

</class_integration_link>

</class_diagram> @

<class_diagram>
<cd_name>Update teacher</cd name>
<cd_id>523df:ecfabbb50d:-7fff</cd_id>
<class_integration_link>
<cil_id>523df:ecfabbb50d:-7fe6</cil id>

</class_integration_link>

</class_diagram>

<class>
<class_id>523df:ecfabbb50d:-7fef</class_id>
<class_name>Teacher</class_name>

</class> @

</design>
<unification_link>

<integration_ link>
<integration_link id>523df:ecfabbb50d:-7fed</integration_link id>
<integration_link from_ id>523df:ecfabbb50d:-7{f0</integration_link from id>
<integration_link to_id>523df:ecfabbb50d:-7fef</integration_link to_id>
</integration_link>

<integration_link>
<integration_link id>523df:ecfabbb50d:-7fe2</integration_link id>
<integration_link from_id>523df:ecfabbb50d:-7fe6</integration_link from id>
<integration_link to_id>523df:ecfabbb50d:-7fef</integration_link to_id>
</integration_link>

</unification_link>
</xum>

Bl 15 XUM 3@ enff & 4%

IO AR A ARG YN PIALE BRG] Y e R B R AR A 0 Ao

B 16 ¥ K i3] e3f ) "Teacher” (B 16 P eh A % H.)&2 F 17

7§ Teacherjava” (B] 16 ¥ s B Fe3l) 7 e F A2 AB4AE - SHF S
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P C RBL o

<xum>
<design>

<class>

<class_id>523df:ecfabbb50d:-7fef</class_id>
<class_name>Teacher</class_name>
</class>

</design>

@

<implementation>

<source_code>

</source_code>

<source code id>62ba99:ecfac7f302:-7fe3</source code id>

</implementation>

<source_code name>Teacher.java</source code >
<unification_link>

<sourcecode_link>
<sourcecode_link id>62ba99:ecfac7f302:-7fe2</sourcecode link id> @
<sourcecode link from_id>523df:ecfabbb50d:-7fef</sourcecode link from id>
<sourcecode link to id>62ba99:ecfac7f302:-7fe3</sourcecode link to id></sourcecode link>
<sourcecode_link>
</unification_link>
</xum>
B 16 XUM AL iz ;\ s g4
Al - ’ 2
3 = 2] /. K
T 3 1 E kg
4.1 %9 v

=Y

S
™
E

N
4

a1\
T
113

O

7

- “::‘I”l+’5,\rﬁ7:,\;]'}"-f E] *ﬂ

o i EMAHuE YA § B H
ﬂ\

SLEn 2 — ARG ek iE
FARVT A A LA iR
SRRl o A2 e

HuE

% & Al

’ ,fi oz
A iRl B e BT L BRIFR
S =1
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~—\

SE T e A g B B B2 T S XML RS ik E
® A TR SR8

EERAN DA I E § 0 R REHBEEADL BIENTR A
S R e ] S ek B0 A TR ] - R

A R 4 B R e

® £ = if gi(tractability) e84 12§32 4-T B and s

AR AN IT P ch2 - FaE 2 MEALE Stenid] o @ § AR b sk

B F R AR o BR Y F BT AT ok SURE P
B sl o PR PR TR M R o PRt R X Ty

i o

® = : j ¥ ' (automation)” #f B+ i Y B 3

AT G RIBE IR B0 2 WD R FR R

‘%‘?

TR FEfienp & iC 300 o W AT R RIFE T G
§ PR DR R A R 2R A NRP AL
B it

(EpsBenp Ao AP EaE 2 RIHAI SR TRNB ORI

® :E > 7| %% 3% (validation) 1 |
XUM L & 1 UML 8130340 > o 203 3 48 T B4 f2 il

(m\ﬂr

/

W T UML B £ 7 Ry R (60 B st R s e
g * UML & B 3 H03]0 @ & R P sk Bk el o B0t & L dk i
TSRS o BT SR P PG BER T ¥ LR EF R
O L] o

AL R AR Java AR T TR (T2 B AR 0 R iTahibe §

32



® [B; % % thiz% —Java Swing ~ JHotDraw
® Java API for XML Binding %2 XML #p & H s

® Java Regular Expressions

1Rk R AR 17 o o

i i

\ 4 \4 \ 4
XUM Query browser [Usecase diagram editor] Class diagram editor e XUM GUI
XUM control modules
Y y
Tractability Foundation Automation support Validation support
support modules Content tree Manager modules modules
modules —
| Information retrieving | Requirerpent Pattern V19lat10n
Ripple effect tracer extraction detection
Unification relation creator Code analysis/builder| e
1
v
XUM content tree
XUM content tree
<requirement> XUM data storage
<actor> g
<actor> <
<actor>
= XML file

B 17 & 5uzE B

AL RT A S w BIA O AU G - KR F 46 (XUM
GUI) ~ 3— #5342 41 #- 2. (XUM control modules) ~ 52— #3] p % #HXUM content
‘[ree); .,L‘:fb— F_‘-jtll ? #‘J_ fg‘gl T,ac .

Bo AR X 4G R ET L A6 RER Y FE 2 L8 UML R



fic A 4o g * %k B B](Use case diagram) ~ #f %] B](Class diagram) & & ~ » L #
Wi R 2 2 E B 0

B2 2398 1 & (XUM query browser) '] £_
Al h A g -

Bom WARFIE LA

e e o PAIRGT A AT
® L 5 # ® (Foundation modules)
AP R ER BT F LA T
(Content tree manager) »

2
Z,

FIEEHANFFR
- B B22 = (Unification relation creator) * #-3] § 3t
# P~ 5 4| (Information retrieving)

® FIEHM RE (Tractability support modules )
FUEEE § a N TR S L U U R R b Y T
(Ripple effect tracer)
® § ¥ it & 32 H ¥ (Automation support modules)
podeit LR R g B8 AEF R

I AR p B ehE R3EP~4i 2 (Requirement extractor)£? i stk 3t 3

T p & it ahfg ;N 7§ & 7/i& = $i- 2 (Code analysis/building modules) °
® HEA

# 1 & (Validation support modules )
FerE L R & AR AIRE SRS 0 ok Rk UML %
TR RG] R R
module) °

1k K %% #F i e (Pattern violation detection

AN F #H(XUM content tree)” # #* )k S 4= S #pt 3 XML ¢

A TR S B e R RS T F T

A LA SR T T iF
- T

i 85 P XML
FLRE T A0 XML e 38 #-5u -

LSRR T
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ARET hap 3R Hwend 2R B ea it R iF e
4.3 %u—- i3] p % #H(XUM content tree)

A 1% XML 17 5 Su- #503] hd R 2 F)pt XML SIS 4140 3 1
AR SRR SR 7’?31‘55"\@ % ehf2 45 (Parser) o e d 3t & % 52§ 12 Java 17 5 42
FREEFT o Flt Ao BE0A] Y R e * K bi(use case) ~ Af B F A T 2 4
®oom gt g B R R e F ﬁ’%’%frfr%f’%"%g'ffﬁ TR o Flt AR H
i udrie i XML $Hpe 3 4 2 R enp FAF e - La2 2 O B 0 ksl
WA R RS TN R AT L A AR B XML e ] 1R A e
v F R #e 0T o
4.3.1 XUM £ Java $ & to$t Jis

- dm 3 o XML Mg 23 g w2 4% DOM > i & DOM il
* N E XML ¢ & B~ % (Element)% 7 = Node 4 # » B4 P] % 7 == Attribute
$= % > Node - # 7 # 7 H i 57 Node 4 i 11 &L XML 65k B4 o &k i
TGN S i MR 0 R XML 3 i A 4w W] 0 3R R R
IR 2 58 o F]Pt A % 24 * T Java Architectural for XML Binder(JAXB):t
o

FI* JAXB L & ¥ & 5 A [FBiBie 0 % - [ 2499 XML 03 &  DTD
A2 - ¥ kehJava$fw] 0 L5 binding class o Gildo i A kAP @ * & b hE
i3 % AR & (<Usecase>..</Usecase>)® & 7 F @& * X G| chF > @ o
UsecaseBinder #7 &) #-$ 5 3 $ R4 978 2 enFT sl o Tt B B 3780 W B0F BK’TA
FUREGFERAXML Y aF R ] 4 binding class 73§ 42> §] ¢ binding

schema H_* & € & NvRit £ € R 1 @

E‘R
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compile Java
Source

files

compile

classses

Binding
schema

B 18 A 2 binding class 1§ 4%

<element name="usecase" type=""class" class=""UsecaseBinder" root="true'/>
<element name="usecase _id" type="value" />
<element name="usecase _name" type="value" />

B 19 Binding Schema

4] 19 #77% rusecase R p e F MR- I UsecaseBinder #f W b c=¢ R % #ice

% - FFEY VU4 % binding class A 4 2 o T apgg el 2 3
R o B FE RS AT R R NAXUME 2 - Bd $ 2 s A
w47 12 % 4 (Content Tree)4o ] 20 #1777 o F]pt 2% XUM g LW ¥ 8 358 ¥

e N iERiT oA & A R R e XML ¢ F iR (7R 76 0F o

-~
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XML text format Content Tree

<XUM>
requirement>
<actor> ..</actor>

<usecase>...</usecase \ [

requirement >
design> Requlrementhder DesignBinder

<class>..</class>
<pattern>

<role>..<role>

p.l.t.t m ActorBinder J [UsecaseBmder ‘> Patterander} [ClassBmder
</pattern>

</design> i—‘—¢

XUMBinder }

@

Bl 20 d = F RSP 2 bk B

4.4 n- BRI TR
4‘ LR A ﬁ‘fij’i’r j\ AR LS erF @'\.gé‘rﬁ‘:-m]:fgl&.g.}“’_@;;g’@%ﬁl’}f%?ﬁ;
TN AR SRR T SRR 2 HAaR R Al S AR iR o Bk

FL T 1% JAXB #73% B eh#b 5y 7 02 K- Java Object <7 Content Tree 22 XML

<Model a> <Model a>
<Model b/> <Model b/>
<Model ¢> <Model c>
<Model d/> |::> <Model d/>
<Model e/> <Model e/>
</Model c> unmarshal </Model c>
</Model a> </Model a>

B 21 goica g

2. B (e d e crde (7 0 4o 21 #1oT o
1T %L XML A % 28 3 1 B 4 AR N S

unmarshal:
FileInputStream xumFile = new FileInputStream("C:\\java\\xumm\\default\my_project.xum");

XUMRootBinder xumroot = XUMRootBinder.unmarshal(xumFile);
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marshal:

XumBinder my project =(XumBinder)xumXCO.getContext();
String p_path =my project.getProjectPath();

File xumFile = new File(my_project.getProjectPath());
if(xumFile.exists()) {

int index =p_path.lastindexOf("\\');
String dir =p_path.substring(0,index);
File dirfile=new File(dir);
dirfile.mkdirs();
}
FileOutputStream fos = new FileOutputStream(xumFile);
my_project.validate();

my_project.marshal(fos);
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4.5.1.3.2 3 % 48 % (Abstraction link)
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...<role>

<role id>51efde:ed76425b08:-7fed</role id>
<role name>Mediator</role name>

</role>

<role>

<role id>51efde:ed76425b08:-7fec</role id>
<role name>Colleague</role name>

<ftole>
<constrain>
§<c0nstrain_id>5 lefde:ed76425b08:-7feb</constrain_id>
<role_from>Colleague</role from>
§<ro1e_to>C0lleague</role_t0>
§<c0nstrain_type>no dependency</constrain_type>

</constrain>

A p &4 > & % E mediator £ colleague » #73 £ colleague 3% ¢ mediator ST E
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XUMEditor
{Emodel : Node

[¥setModel(model : Node)

.

XUMFigure
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[SsetModel ()

o

XUMAttribute
{E8model : Node

XUMLineConnection
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View
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XUMEditor

XUMLineConnection
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Phase Model type Total Note

Use case 28
Add teacher
Update teacher

Requirement

Query teacher

Remove teacher

Use case diagram

Teacher management
Student management
Course management
Grade management
Group communication
Document management

Announcement

Discussion
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Design

Class

Teacher

Student

Course
TeacherCreateFrame
TeacherEditorFrame
TeacherQueryFrame
CourseaManager
StudentList

76

Class diagram

® Add teacher
® Update teacher
® Query teacher

17

Implementation

Source code(line of

code)

Teacher.java(70 loc)
Student.java(197 loc)
Course.java(181 loc)
TeacherCreateFrame (267
loc)

76

Total 5651 loc
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it A
<?xml version="1.0" encoding="UTF-8"?>
<!-- edited with XML Spy v4.2 U (http://www.xmlspy.com) by chchang (hit) -->
<!--W3C Schema generated by XML Spy v4.2 U (http://www.xmlspy.com)-->
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified">
<xs:element name="abstraction_link">
<xs:complexType>
<xs:sequence>
<xs:element ref="abstraction_link id"/>
<xs:element ref="abstraction_link from id"/>
<xs:element ref="abstraction_link to_id"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="abstraction_link from id" type="xs:string"/>
<xs:element name="abstraction_link id" type="xs:string"/>
<xs:element name="abstraction_link_to_id" type="xs:string"/>
<xs:element name="actor">
<xs:complexType>
<xs:sequence>
<xs:element ref="actor_id"/>
<xs:element ref="actor name"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="actor_id" type="xs:string"/>
<xs:element name="actor_link">
<xs:complexType>
<xs:sequence>
<xs:element ref="actor_link id"/>
<xs:element ref="actor x"/>
<xs:element ref="actor_y"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="actor_link_id" type="xs:string"/>
<xs:element name="actor name" type="xs:string"/>

—"

<xs:element name="actor_x" type="xs:string"/>
<xs:element name="actor_y" type="xs:string"/>
<xs:element name="arg_id" type="xs:string"/>

—" —"

<xs:element name="arg_name" type="xs:string"/>
<xs:element name="arg_type" type="xs:string"/>
<xs:element name="argument">
<xs:complexType>
<xs:sequence>
<xs:element ref="arg_id"/>
<xs:element ref="arg_name"/>
<xs:element ref="arg_type"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="att_id" type="xs:string"/>

<xs:element name="att_limit" type="xs:string"/>

<xs:element name="att name" type="xs:string"/>
<xs:element name="att_type" type="xs:string"/>
<xs:element name="attribute">
<xs:complexType>
<xs:sequence>
<xs:element ref="att_id"/>
<xs:element ref="att_name"/>
<xs:element ref="att_type"/>
<xs:element ref="att_limit"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="ca_from" type="xs:string"/>

<xs:element name="ca_id" type="xs:string"/>
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<xs:element name="ca_to" type="xs:string"/>
<xs:element name="ca_type" type="xs:string"/>
<xs:element name="cd_id" type="xs:string"/>

—" "

<xs:element name="cd_name" type="xs:string"/>
<xs:element name="cil_id" type="xs:string"/>
<xs:element name="class_association">
<xs:complexType>
<xs:sequence>
<xs:element ref="ca_id"/>
<xs:element ref="ca_type"/>
<xs:element ref="ca_from"/>
<xs:element ref="ca_to"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="class_diagram">
<xs:complexType>
<xs:sequence>
<xs:element ref="cd_name"/>
<xs:element ref="cd_id"/>
<xs:element ref="class_integration_link" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="class_association" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="class_id" type="xs:string"/>
<xs:element name="class_integration_link">
<xs:complexType>
<xs:sequence>
<xs:element ref="cil_id"/>
<xs:element ref="class_x"/>
<xs:element ref="class_y"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="class_name" type="xs:string"/>
<xs:element name="class_x" type="xs:string"/>

<xs:element name="class_y" type="xs:string"/>
<xs:element name="constrain">
<xs:complexType>
<xs:sequence>
<xs:element ref="constrain_id"/>
<xs:element ref="role_from"/>
<xs:element ref="role_to"/>
<xs:element ref="constrain_type"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="constrain_id" type="xs:string"/>
<xs:element name="constrain_type" type="xs:string"/>
<xs:element name="design">
<xs:complexType>
<xs:sequence>
<xs:element ref="package" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="class_diagram" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="xummclass" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="pattern_lib" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="implementation'">
<xs:complexType>
<xs:sequence>
<xs:element ref="package" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="source_code" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="class" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="integration_link">
<xs:complexType>
<xs:sequence>
<xs:element ref="integration_link_id"/>
<xs:element ref="integration_link from_id"/>
<xs:element ref="integration_link to id"/>

"
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</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="integration_link from id" type="xs:string"/>
<xs:element name="integration_link_id" type="xs:string"/>
<xs:element name="integration_link to id" type="xs:string"/>
<xs:element name="operation">
<xs:complexType>
<xs:sequence>
<xs:element ref="operation_id"/>
<xs:element ref="operation_name"/>
<xs:element ref="operation_return_type"/>
<xs:element ref="operation_limit"/>
<xs:element ref="argument" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="operation_id" type="xs:string"/>
<xs:element name="operation_limit" type="xs:string"/>
<xs:element name="operation_name" type="xs:string"/>
<xs:element name="operation_return_type" type="xs:string"/>
<xs:element name="package">
<xs:complexType>
<xs:sequence>
<xs:element ref="package id"/>
<xs:element ref="package name"/>
<xs:element ref="package" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="package id" type="xs:string"/>
<xs:element name="package name" type="xs:string"/>
<xs:element name="pattern">
<xs:complexType>
<xs:sequence>
<xs:element ref="pattern_id"/>
<xs:element ref="pattern_name"/>
<xs:element ref="role" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="constrain" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="structure" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="pattern_id" type
<xs:element name="pattern_lib">
<xs:complexType>
<xs:sequence>
<xs:element ref="pattern_lib_id"/>
<xs:element ref="pattern_lib_name"/>
<xs:element ref="pattern" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="pattern_lib_id" type="xs:string"/>
<xs:element name="pattern_lib_name" type="xs:string"/>
<xs:element name="pattern_name" type="xs:string"/>
<xs:element name="project_name" type="xs:string"/>
<xs:element name="project_path" type="xs:string"/>
<xs:element name="requirement">
<xs:complexType>
<xs:sequence>
<xs:element ref="package" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="actor" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="usecase" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="usecase_diagram" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="role">
<xs:complexType>
<xs:sequence>
<xs:element ref="role_id"/>
<xs:element ref="role_name"/>
<xs:element ref="role_code_link"/>
</xs:sequence>

"

xs:string"/>
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</xs:complexType>
</xs:element>
<xs:element name="role_code link" type="xs:string"/>

" "

<xs:element name="role_from" type="xs:string"/>
<xs:element name="role_id" type="xs:string"/>
<xs:element name="role_name" type="xs:string"/>
<xs:element name="role_to" type="xs:string"/>
<xs:element name="source_code">
<xs:complexType>
<xs:sequence>
<xs:element ref="source_code id"/>
<xs:element ref="source code name"/>
<xs:element ref="source_code_path"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="source_code_id" type="xs:string"/>
<xs:element name="source_code name" type="xs:string"/>
<xs:element name="source_code_path" type="xs:string"/>
<xs:element name="sourcecode_link">
<xs:complexType>
<xs:sequence>
<xs:element ref="sourcecode_link id"/>
<xs:element ref="sourcecode _link from_id"/>
<xs:element ref="sourcecode link to id"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="sourcecode link from id" type="xs:string"/>
<xs:element name="sourcecode link id" type="xs:string"/>
<xs:element name="sourcecode link to id" type="xs:string"/>
<xs:element name="structure">
<xs:complexType>
<xs:sequence>
<xs:element ref="structure_id"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="structure_id" type="xs:string"/>
<xs:element name="unification_link">
<xs:complexType>
<xs:sequence>
<xs:element ref="integration_link" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="sourcecode_link" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="abstraction_link" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="usecase">
<xs:complexType>
<xs:sequence>
<xs:element ref="usecase_id"/>
<xs:element ref="usecase_name"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="usecase_diagram'>
<xs:complexType>
<xs:sequence>
<xs:element ref="usecase_diagram_id"/>
<xs:element ref="usecase diagram_name"/>
<xs:element ref="usecase_link" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="actor link" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="usecase_relationship" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="usecase_diagram_id" type="xs:string"/>

" —"

<xs:element name="usecase_diagram name" type="xs:string"/>
<xs:element name="usecase_from" type="xs:string"/>
<xs:element name="usecase_id" type="xs:string"/>
<xs:element name="usecase_link">
<xs:complexType>
<xs:sequence>

<xs:element ref="usecase_link _id"/>
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<xs:element ref="usecase_x"/>
<xs:element ref="usecase_y"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="usecase link id" type="xs:string"/>
<xs:element name="usecase_name" type="xs:string"/>
<xs:element name="usecase_relationship">
<xs:complexType>
<xs:sequence>
<xs:element ref="usecase_relationship_id"/>
<xs:element ref="usecase from"/>
<xs:element ref="usecase to"/>
<xs:element ref="usecase_relationship_type"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="usecase_relationship_id" type="xs:string"/>
<xs:element name="usecase_relationship_type" type="xs:string"/>
<xs:element name="usecase_to" type="xs:string"/>
<xs:element name="usecase x" type="xs:string"/>
<xs:element name="usecase_y" type="xs:string"/>
<xs:element name="xumm">
<xs:complexType>
<xs:sequence>
<xs:element ref="project_name" minOccurs="0"/>
<xs:element ref="project_path" minOccurs="0"/>
<xs:element ref="requirement"/>
<xs:element ref="design"/>
<xs:element ref="implementation"/>
<xs:element ref="unification link"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="xummclass">
<xs:complexType>
<xs:sequence>
<xs:element ref="class_id"/>
<xs:element ref="class_name"/>
<xs:element ref="attribute" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="operation" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="class">
<xs:complexType>
<xs:sequence>
<xs:element name="source_id" type="xs:string"/>
<xs:element name="attributes" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="access_type'">
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="private"/>
<xs:enumeration value="protect"/>
<xs:enumeration value="public"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="data_type" type="xs:string"/>
<xs:attribute name="initialize" use="optional"/>
</xs:complexType>
</xs:element>
<xs:element name="methods" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:choice>
<xs:element name="parameter" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="name" type="xs:string"/>
<xs:attribute name="data_type" type="xs:string"/>
</xs:complexType>
</xs:element>
<xs:element ref="statement" minOccurs="0" maxOccurs="unbounded"/>
</xs:choice>
<xs:attribute name="name" type="xs:string"/>

"
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</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="statement'">
<xs:complexType>
<xs:choice>
<xs:element name="assign" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>
<xs:element name="variable"/>
<xs:element name="expression">
<xs:complexType/>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="control" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:choice>
<xs:element name="chose">
<xs:complexType>
<xs:sequence>
<xs:element name="condition"/>
<xs:element name="then">
<xs:complexType>
<xs:sequence>
<xs:element ref="statement"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="else" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element ref="statement"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="case">
<xs:complexType>
<xs:sequence>
<xs:element name="condition"/>
<xs:element name="case" maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>
<xs:element name="value"/>
<xs:element ref="statement"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="default">
<xs:complexType>
<xs:sequence>
<xs:element ref="statement"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="while">
<xs:complexType>
<xs:sequence>
<xs:element name="condition"/>
<xs:element name="do">
<xs:complexType>
<xs:sequence>
<xs:element ref="statement"/>
</xs:sequence>
</xs:complexType>
</xs:element>
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</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="for">
<xs:complexType>
<xs:sequence>
<xs:element name="initialize"/>
<xs:element name="test"/>
<xs:element name="modify"/>
<xs:element ref="statement"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="comment" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>
</xs:choice>
</xs:complexType>
</xs:element>
</xs:schema>

78



