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Abstract

The application of model-driven developments has grown wider recently. The
main concept is to fetch all of the significant properties referring to system design,
and use formal or semi-formal model to describe system in different levels of
abstraction. It through code generation technique to generate source code, effective
speed system development and reduce development costs. The model-driven
architecture defined by object management group is the closet structure to this
concept, and unified modeling language is the core modeling language of it, which
can describe static or dynamic views of different facilities in a system. But lacks of
consistency and relationship checking mechanism between models will affect the
result generated under a model-driven architecture when inconsistent modeling
information appears.

In this paper, we analyze the format of unified modeling language, according to
the relationship between the model, using a XML-based unified model to establish
vertical and horizontal consistency. Through the similarity measurement, it
recommend system developers with potential relationship by comparing different
models, to achieve software traceability. At last, build an assistant tool in Eclipse

environment to help developer with software modeling.

Keywords: Model-Driven, UML, XML, Consistency, Traceability
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2 P - a5 e 70 FRSKF R ITRIRE AT BRI
Vg b R B AR Y A DA KPP - BRI ERE R SR o A
# 1% F £+ i 2 (Requirement Traceability) > Gotel % + %2 x4k eh2 & [5]:" The
ability to describe and follow the life of a requirement in both a forward and
backward direction. ;> £ gt e BF > HCA| SR B AR RARE 7 0 v R F US| E
B A B DRI S A B R P T R R Lhe 3
73 engc k8 A 0 4 (Artifacts) > iz iR eAE % 0 Aizenbud F A %S { B R hEA
[6] : " We regard traceability as any relationship that exists between artifacts involved
in the software engineering life cycle.
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2.1 2
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RIGE 2 RE[8] R AR A AP R D T LG EAT M A F BN
EFARANP AL CFFRFOAR TR A NP €T ETeimit o B2
Pl R AT R EE A NP o R S SaRE KAaBE > { RAE R

e E M o

Requirements System and Implementguon Integration and Operation and
L Software and Unit > - -
Definition - - System Testing Maintenance
Design Testing

B - w2 &

2.2. 13 5% ¥ 7% #(Model Driven Architecture, MDA)

MDA £_2001 # OMG(Object Management Group)#74x * ¥ % fic 483 & ch—
F8 1% & 4= 2 (framework) > MDA ¥ 11 £ 3 OMG #7i& = v & f {04 4% &
UML(Unified Modeling Language) ~ MOF(Meta-Object Facility) ~ XML(Extensible
Meta Language) ~ XMI(XML Meta-Data Interchange) ~ CWN(Common Warehouse

Meta-Model) 2 COBRA(Common Object Request Broker Architecture) % [9] -
MDA i & & - Bt 4 24 > B8N T Pro i3 e 7k Ay B[10] -

1. =4 = #3)(Platform Independent Model, PIM ):PIM & - f& 4 % i) >
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BRG] AP MR R IR AL EE TR ¥
e ok §o %- ¥ $03% 5 (Unified Modeling Language, UML) % % = pt ¥
B A o
2. F T4 HAFE T 4 03 (Platform Specific Model, PSM ) : PSM 2_#-}

- FEECPIM #& 2 cngiddk = i¢ # "ﬁa‘ﬂ TR APHAY PIM > prE B E AP i
R 4 B 4o B SQL Server ch PIM e A A 0 A
"Table" ~ "Primary Key" % 4p B pattern » 5% f " Fif BLiE (7 45 o

3. e A2 5N H0A) 4 250 604 (Generating the Application) @ & 2 42 3% 75
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2.3.5%u— ¥ #7335 (Unified Modeling Language, UML)

Si- ®H5E 3 (UML)[11] & - 4 Modeling Language » % & 7 G. Booch  J.
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i+ HoH g2 Jacobson e i e fiAE 1 470 B UML & =07 - A % enge 2
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AENSARFEATE RS JIY UML @ 2 2R PR S 59053 o Al
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Framework ~ Patterns ~ Software Process - & * # H is Af & 4r : Real-Time System -
Embedded System 1z 2 Workflow -
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- BEERMCSI NSRS R EAY R )’ﬁﬁrbr} s o
OMG 7= % I.:%& 3 R* 48 » 37 2_7 Diagram Interchange 1% #[13] > # i#F &'+t UML

TR PR R FYE R B RFAAR RS v AL

24, 2 F 2 ipie R £ (Similarity Measurements of

Text Data)
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23 NEEESLHEHALEE e R SOER 2 be €3 FHCD
¢ RLoengp i B £ Rl ¢ 4& Simple Matching Coefficient ~ Dice Coefficient ~ Jaccard

Coefficient ~ Overlap Coefficient 4 Cosine[14] » 4 — A7 7 gt & 2 hE & o

* - R FAPWRGOER G E
A0 00 R £ P T
Simple Matching Coefficient X NY|
. . XNy
Jaccard Coefficient i
XuyY
) .. 2IXNY
Dice Coefficient g
|X] + Y]
.. IXNY|
Overlap Coefficient _—
min(|X|, [Y])
. XY
Cosine —_—
(X[ x1Y])

fdp 2 R )£ 2 ¢ > Simple Matching Coefficient £ & f§ ¥ % fg e
LHEDRIE LS B2 F RS2 F bl B > Dice Coefficient R ¥ 1 2 ¥y

Shk WS - S S U I ;%%’tL? AP MEE s AP el & ¥ B % - Jaccard
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2.5.XML & XMI

XML (eXtensible Markup Language)%_¢ W3C(World Wide Web Consortium)
Tl TR E[14] 0 - fauE ¥ N aiRieE T 0 & 5 kB 12 (Extensibility) ~ it
(Structure) ~ 4 it 4 (Description) ~ £z 2313 (Validation) & 312 - = pr XML £ 3 i

T SchEt o HR A iR N AR A B B 5 Rl R B

P-4

FHF B R E e B g Ravikie(Tag) > MBI G i o R AP P -
P ERERI PR FE N i B AR K H /%ié'a‘m%]
4 5o

XML ﬂxﬁﬁfu{— #& Meta Language > ¥ 4] * XML Z_& & & Model 3% 3%
Z > A7 4 48 Model T 2% XML £ # 31 e XML % §T 85 4 e 3 2
% P~ o XMI #_ XML Metadata Interchange m&Fﬁ’é, » A XMl s X & £ XML 32
extensible & & % - XMI %1999 # 3 % 23 p i ;N4 W3C #7123k 5 & R % o

XMI[16]2_~ F&#% =14 XML % % # Object-Oriented Models f= 3 #& e 2 >
XMI e pF £_ OMG(Object Management Group) #73a. 7 ci— fAATeiE 8 > (R ¢ * FI
T4 XMI e 4 (Tag) #- UML < 2 4% 5 XML 2 DTD < # « XMI 3%
XML @ # A2k { 4eenE 2> F2 v RE* 7T UMLBA) it and ik 2 4 XML %13

9% 22 DTD 4% o @ & XMIE DTD 4% ~ c#83% 3% XMLARFH 7 - R o

2.6.24* XML 2_ ¥ & #-3] (XML-Based Unified Model)
XUM I3 ch P enfe 3t 80 & B 5 S st — B A0S XML & enff & #E

4] > & XUMM(XML-based Unified Meta-Model) B 2_* % &% XUM ¢ gl



A18E o & XUM @ » 24 2 ”Sub-Model” & 3 % F 1528 £ 7 angicd 5 suficd)] o

B Sub-Model 124 XUMM i & s 4 = 2« XML #3585 gt 2 XML 3|54 &
e BRI NP AL L - B7View” e XUM e £ 7 & 2 3 384 » - B Ak p &
BB F R $ 482 R R R TR - ¥V - s E AR

RFE M o XUM AL d = B s AR BB e AR

=g
fu
T\4

Riy s Hod L

1'-‘\\-

AR TR ARERET T PRGOS -

Models in Standards

—XUM N

SubModel, for

View Framework Representation
Use Case

diagram Representation
SM

SubModel, for 1 >
Class dlagram SM, ﬂi:

Source Codes |
with XUM tags

Components

SubModel, for XUMM

Collaborahon , -
Transformation -

dia ram

Associations

SM

SubModel, for

Design Patterns A SM_ D
]
=

Source
Code \_ )

A 4

L]
[ ]
L]

Bl = XUM 23 #7342 B %

2.7.kr 2 XML F# & (Native XML Database)

B2 XML FRR[LI7]H07 XML = 5o d A A et 5 8 0§ w5
FHEL T4 fbh s AxmEsE e R4 XML FARE €0 XML ©
S A RREE 2 g XML B o XML AR 450 XML < i &
BB - ARG G AT A S TR R S AL S AR e B 7 F ik
MmN A XML~ B3 ie 58 Rg R ggeh cnfldkoh 30 X0 g
BEE N FRE SQL A2 - A XML A FALE® @ % XQuery 63 2 &
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T4 £ BAEF AR P R A € R BanE B E B T 0 RS
Byl

L R R AT R B (30 LS R ek Sk 0 R

wagend & o

31— Ritene g

W2 R 3 dn ) UML H03] eh- 2w e 5 5 T oo B fE[18][19]:
£ - {4 (Vertical Consistency) : ~ £ 2 3 #i-3](Inter-Model)— =42 > 35 2.7
S G K se? o A P PR i AR - R e ABB O A Y o
I L oIRPRR R - RIEPEE AR S F AR Sk (T € 7 ¥
EAF e
-k - 42 (Horizontal Consistency) @ * fLp #8453 (Intra-Model)- =42 » & 45
BAR b R R e ? A R e B R AR - 3 BlhesE B A A B R R
Bl vt 2 FF R 4 - 5k o
;% v — & (Evolution Consistency) : 22 % e 5< & cdp b 503 R 45 - R4 o
3% R, ¢h— 3k (Semantic Consistency) @ % UML 7 Metamodel # - 3 3 07 & &
VAR TR ©
3% 7% eh— R (Syntactic Consistency) : % UML = Metamodel # » UML $23]

wawme ¢ oo AP XUM 325 0 5] UML 28 &k T - ) B



& ¢ * % ] Bl (Use Case Diagram) ~ #f %] @] (Class Diagram) -~ ;& it B (State
Machine) ~ i & B](Sequence Diagram) % %] > iz w BRI A S AL ¥ * K45 if 4 sien
Fle BB TRt R L AR o

3.2.5 & #:-3) XUM

UML ¥ vi45 i 5 5e fo oo cndd fl 22 s il > e d D5 R Rk 2

R A AP g Y 3 R e UML 3] B o BB
[20][21][22][23[24][25][26] » ¥ © fF p4cB) = > Sieidg it d @& % R HF 40 &
PR sehE G e o b g Bl 2 B TR 8- ) e 1R R AR R

BEoT h Svend® LB R B W B BB AR S R LDl A T i A T

* e * & Mﬂ’mﬂ#%ﬂﬂﬁilH&%%&ﬁ—ﬁﬁﬁ’ﬁﬁﬁﬁgw
Tt kG2 g Bl ehd GRS B FRE RS ELEEI§ALP

RN g 3 F 1T o

Use Case
Actor
* *
* * *
*
* * x *
State Machine Diagram Class Sequence Diagram
* * * *
1 1 *
1 -
Operation
k
Source Code
I 1.*

B = UML z R eRf B3
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0222 e g > A iE Y XML e e 2 B S W] 0tk
V54 E’f’)ﬁ_‘ﬂ]’é‘\?}b B B ds 2 1:#'1‘ , 7 UML #3 —a‘\—‘ JFqg L XMI s

L

B TR0 0 4 B2 2 F& (Diagram Interchange) sht 3¢ se & B e &

=
;j§

PR R TR SR 2 R R S ) GRS BRI

ke E R

ﬂ-»

o B w AT AEREAE XML T ad s 3 Ny
packagedElement ek 4t 22457 F e UML 3] » & 2 xmitype * k@bw] b UML
ER] > ¥ b g v s ] D et SE B LA o @ R ST AR EALR AL
KR e 38 ¢ &P 4ol T 97 0 GAbRBHEk B e 3R eT h
B2 A 4L @ RSN 7B B s dak ID 2 Bk o

<packagedElement xmi:type="uml:Class" xmi:id=" V1Ih8PcDEd_tFAFYV-UJQA" nams="EncodedDataBufferManager">
<ownedAttribute xmi:id="_ BpYIsPcEEd-tFAFYV-UJQA" name="bufferl" type="_ valNUPcDEd-tFAFYV-UJQA" isUnigue="false"/>
<ownedAttribute xmi:id=" DSiedPcEEd-tFAFYV-UJQA" name="buffer2" type="_ valNUPcDEd-tFAFYV-UJQA" isUnigue="false"/>

_BZNDQPGDEd-tFQFY’V—UJQA" name="EDTI"/>

"_BB—DQPGDEd—tFQFW—UJQA" name="RTS" />

:"_9CYVGPCDEd—tFQFY—V—UJQA" name="SFS" />

_"_QEO_GPGDEd—tFQFW—UJQA" name="SVF" />
<ownedOperation xmi:id=" AQ8SMPcEEd-tFAFYV-UJQA" name="getfilename"/>

</packagedElement>

<ownedOperation xmi:i

<ownedOperation xmi:i

<ownedOperation xmi:i

<ownedOperation xmi:i

Bl = XMI ¥ 87 s) ey it

<di2:Diagram isVisible="true" fontFamily="Arial" lineStyle="solid" fontColor="255:255:255" foregroundColor=
"255:255: 255" backgroundColor="255:255:255" borderColor="255:255:255" position="0:0" name="VsSsS Class Diagram">

<semanticModel xsi:type="di2:UmllSemanticModelBridge" presentation="TextStereotype">
<element xsi:type="uml:Class" href="VS§ Class Diagram.uml# V1Ih8PcDEd-tFAFYV-UJQA" />
</semanticModel>

</di2:Diagram>

Bl I B4\ oy if

ALY S BRI AR M AT T R R TR IS

A2 P o deB] A E_XUM B & #0A ¢ s s Bl e s o A B XML e & P B
R

Fagu e D~ LA E KReth R o BB~ gy B 0 R e

AR RTE R P TR AR AT b oanagiesr s 2 UML coRE B o
11



<xsd:complexType name="classElementType">
<xsd:sequence>
<xsd:element ref="abstraction link id" maxOccurs="unbounded"
minCccurs="0">
</xsad:element>
<xsd:element ref="integration link id" maxOccurs="unbounded"
minCOccurs="0">
</xsd:element>
<xsd:element name="scurcecode link id" type="xsd:string" maxCccurs="1"
minOccurs="0">
</xsd:element>
</x=d:=sequsnce>
<x=zd:attribute name="from file" type="xsd:string"></zsd:attribute>
<xsd:attribute name="from diagram" type="xsd:string"></xsd:attribute>
<xzd:attribute name="name" type="xsd:string"></zsd:attribute>
<mad:attribute ref="id"»</xsd:attribute>
</u=d:complexType>

B = #u BT

b - EHRCAhE T 0 Z& K & B i (Unification Link) - &£ B R
ML LPFEARM A N i) o B¢ & 70 3 % 4a ¥ (Abstraction Link) ~ #£ &
48 % (Integration Link)£7 42 ;% 78 4&.% (Source Code Link) » 4B — %% 7 4 483 >
SRR AN A RS ID S RRGRA A E A S dg e DR

CAETUR AE S phB e 2 3 Y F T R fop g R R

<xsd:complexType name="abstrastioq_iinkType">
<xsd:attribute name="date" type="xsd:string"></xsd:attribute>
<x=sd:attribute name="userdefined" type="xsd:string"></xsd:attribute>
<xsd:attribute name="toType" type="xsd:string"»></x=sd:attribute>
<xsd:attribute name="to" type="xsd:string"s</xsd:attribute>
<xsd:attribute name="fromType" type="xsd:string"></xsd:attribute>
<x=sd:attribute name="from" type="xsd:string"s</x=sd:attribute>
<xed:attribute ref="id"»</x=d:attribute>

</w=d: complexType>

Bl = 3 R4 TR

P R 4aRE O RP TR Rk e RE R s &3
B h g R I R R G RED f R o f i ek

Hiw e &P PR R 6 2 Adeie 3 G BURE

12



o RELE BT kS R AR R ARG ATE R R S BTN Bl
ok S enpe 00 2 B ek o f il S A B2 R Bl R g e
T 4B NEETRY ZHBEAG R PO S AR A B A ko
g g R B B Y R RGO Tl AR TR AR D RS S EE T

RBRp e 23 PR BEN AR BT A AR R BT

Status Manager
@ RVLMW
Database Serv
tadae Srver
® RVLCheck
Remots Monitor
ok 1)
<300
Seatus Manager ------2® Dowbase Server Parallel Video Encoder
Video Streaming Ser. Encoded Oata Buffer
bufert <Undel
& neSueaming Buffer?: <Undat s el hanapn

B N~ 3 fsaiEaT &

BEAE S ot MR e e R R B MR M O A 5 R
MNP e3> LEWR 47 0 B 248 20 ApF DB R et ny
Ao AR ATFE O FRIBART RAPFEORE L LT FEAT R XD

A A 2 Wb Bk TH R R FARAA T BARLEL 4

SRR A S D R S Y A

W

>
=

BlY 2@ Ry BT SHITHERG-n 2R HAERY X475 5 B
2SI dEE o RERERT KT E - Fragelad 2 REESE @
TR E G AupE- L FERREROEA T N REFTNEFLIAFTE - F
L P& T 15tk Rk B 0 4o Database Server #g B 4 b)Y UML 28 W) B ¥ a5 5]
76 R B¢ chte it > @ Status Manager £ % ¥ F ok A& Bl EF 2 gk o Flet gt
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TR TG BEFE AT ILETRR M 3K ark T - R .

<xsd:complexType name="integration linkType">
<xsd:attribute name="date" type="xsd:string"r»</xsd:attribute>
<xzd:attribute name="ussrdefined" type="xsd:string"»</xsd:attribute>
<xzd:attribute name="toType" type="xsd:string"></x=sd:attribute>
<xzd:attribute name="to" type="xsd:string"r</xsd:attribute>
<xzd:attribute name="fromTypse" type="xsd:string"»></xsd:attribute>
<xzd:attribute name="from" type="xsd:string"></xsd:attribute>
<xsd:attribute ref="id"»</x=sd:attribute>

</ ®sd: complexType>

Bl 1 FEMghTs

/ Status Manager

| Status Manager | : :
I
E filelistds char [1] [ Database Server ; :
21 AfilelistTchar [1] | \
+ status Manager ! RVLMD i
# RVLM() \ ———— | & RVLChecker() !
11 !
yﬂabase Server |
I
iy o AkD_
I I
I I
I I
! 1
I I
I I
I I
I I
I I
! 1
Status Manager
[receive_list_req/reqg transmit]
[/init_end] Idle Transmit List
ransmit_list_done/receive_list_:
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.
i
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e
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<¥sd:complex
<xsd:attribu
<xsd:attr
<xsd:attri =
<xzd:attri e

<x=sd:attribute
</ xad:complexTvypel

ConnectionServ
- index: Tnteger [1]
- socketfd: Integer [1]
+ portNumber: Integer [1] M
d

+ setlndex( + in: Integer) 4—

+ getlndex(): Integer
+ insert Streaming Server( + i StreamingServ)
- intial( + in- ConnectionServ, +in- QEvent, ): ..

i)

3.3, A hdr B
T R

Coefficient ~ Bleu Coeffic

FfoptghitiE 2 pE R > B L BT d AN BEEE
AR REEID o R BT F - H-

2 EEEEER

vpe name="sourcecode 1inkType:
b

name="date" type="xsd:string" />

name="userdefined"” type="xsd:string"»></x=sd:attribute>
name="to" type="xsd:string" />

name="from" type="xsd:string" />

name="14" type="xsd:string" />

Bl - AT

class ConnectionServ :
——————————
public Qictive {
public:

ConnectionServ();

pplng void setIndex(int num);
_> int getIndex();

vold insertStreamingServer (StreamingServ* streaming3esrver);
private:

static (State initial (ConnectionServ* me, (QEvent conzt *e);

int index;

int socketfd;

const static int portNumber = 7382; // the port numer

Lo AR Y LT

a%
L3 A2 kLR FfpinAg > ¢ 7 Jaccard

ient ~ Dice Coefficient & = ;2 o 4 A~ ¢ ]* 2 5

RV 2 REFHRMA NS H B DT R - R A S FIEAD

FJP;‘ i 3 ﬁgvic'é

#* —‘gzé = ¥ ae e B2 > Dice Coefficient i /%" 7
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ConnectionServ ConnectionServer 0.92
Connection 0.81
CnnServ 0.52
Server 0.33
Quantization 0.25
StreamingServ 0.24
Camera 0.11
HuffStatistics 0.07
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4.1 F R

Eclipse f Frowz b By d 2 et 3 el A - 2R F
L BERE 4B -+ = #77 Platform Runtime 5 H 2w 384 > § i' OSGi R4
Bt T ERBRGE D b B o L 27 o Workspace £ §
KRl TREAS T Feh® % R IF e % % st o Workbench
a1 & & Eclipse @7 /i % > ¢ JFace &2 SWT & & GUI ~ #* #74 = - PDE # &
TRGRRY F Ao B p e v et [28] 0 Byt S {1 Papyrus UML % HC1

BT KT UML h 55 2 ¥ 0o 200 eh b Sie 7 03] e 41 0

Another

-
Eclipse Platform Tool

‘ Workbench

f JFace

G SWT JJ [Team ’\{ Papyrus
\ / :

Workspace ( Debug

Java
Development

Tools
(JDT)

Plug-in
Development
Environment
(PDE)

Platform Runtime Our Tool

Ecllpse Project

W -+ = Eclipse 7
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XUM Process Module

l

Traceability & Integration Management Module

e e
i

Event Log Module

A 4

XML ]
Database

B Ltw % .f‘fb#f#

4.2, ¢ * —‘F",‘ &
A% JDT ~ PDE #7#% 2 = B4 A P evh Paest > bof] ~ 1 0 BB

Workbench ¢ ¢ 7z Toolbar Menu ~ Editor ~ View = #& 7 e %5 3] e3¢ * ﬁ &
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ﬁ Edit Newgete Sesrch Project Run  Sample Mens Window Help
=i & !9~ 64~ |0 il TN oo o = [ Resource
S Troed Trplorer g CEErTEE.

=217 Editor

Disgram Element Dependencies Element

& OVR Propect
v

Name Type Diagram Narre Flo Dutel

<k Dingeam
State Machine Disgram

S5 Outfine 12 - [5] Tkt o = — O
A outine & not avalable. Dependencies Dota Dictionary Settng
[33 Tosks | @) Enoriog | @ Evertviow
Seorch

View fromDisgram N From Type To.Disgram Name  To Type Link Type Status
Ute case Video Streaming..  Slock Abstraction Link New

Use case Video Streaming..  Block Abstraction Link New

Video Sreaming . Use case Video Sreaming.  Slock Abstraction Link New

Video Smeaming . Use case Video Sweaming.  Slock Absuaction Link New

Use cave New

Use case New

Use case New

Use case New

Use cose ink New

Use case Abstraction Link New

Use case Status Manager  Block Abstraction Link New

Clans Status Manager Abtraction Link New

Block Status Manager Irtegration Link. New

Use case Abstraction Link New

Class State Machine  Abstraction Link New

Block Status Marager  State Machine  Ieegration Link New

Workbench

Bl - 7 Eclipse Workbench

4.2.1. %38 E (Editor)

IEE NP 1 & AR v A

W\

Lih ke k0§ @ % F & Papyrus g %

!

TRTH - BXum AR EEF SR E € R E R N H R OHRIES > & Eclipse
IR B T 0 A P4 iF org.eclipse.uieditors enzE W OBE S A P 2 NHIEE > 4o

= APor 0 I P M-I org.eclipse.ui.part.MultiPageEditorPart i& i 3 %] i& {7 F 1% o

<extension
point="org.eclipse.ui.editors">
<editor
class="com.vmc.mum. editors . DependenciesEditor™
default="trues"
extensions="xum"
icon="icons/sample.gif"
id="com.vmc.mum.dependencies.editoxr™
name="Dependencies Editor">
<feditor>
</extension>

B > org.eclipse.ui.editors szt ¥ B
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4.2.2. Log View
A View ek i> » P §_%_3& org.eclipse.ui.views 2 ¥ B > 4@ -+ = #77 » 4
EPpent KRBT FHETFTOFTANE PR TR NHREEL TN 7 & 8K

org.eclipse.ui.part.ViewPart i i #f W] i& (7 F 1% o

<extension
point="org.eclip=se.ui.views">
<category
id="com.vmc.mum. category.view"
name="Model Depedencies">»>
</categoryy
<view
category="coh.VvIc.umn. category.view"
clas=s="com.vmc.mum. view. EventView"
icon="icons/=sample.gif"
id="com.vmc.mam. EventView"
name="EventView"
restorable="trus">
</ views
</extension>

B -+ = org.eclipse.ui.views szt @ gL

AL hiEE R AT el 385 % Model-View-Controller (MVC)
SR G RAR[29] 0 MVC 8k stenF Rl Bim ~ i % 5 3 B A g ff 1k saig
RS R AMREBINARG oF o I A ek E- B
4 % A o
B Model: 3% & 42 5% chilldliAp B ch R 2 R Syl > 2 o
W View: { f FhE T ek sk A ¥ 16 > & Eclipse BT R 0T

ILabelProvier /i & > i & ¥ AHE & chp R ERF BB P R E 2 F o

B Controller: # ;% Model £ View z’v’ﬂf;gaaﬁz » %389 1T |TreeContentProvider

A ® o # Domain Model sr3 2 g3 5] Ul 4 & + o
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43 XUM efug = i BE g 12

B0 REETE A NP Ml AP - T2 L TR
B2 B R Bt el B MR TR S XML 697550 B JAVA
W OXML g% i B0 Bk L 2 A1 SAX(Simple API for XML)#
DOM(Document Object Model ) SAX =17 3% % #-5 i> XML < 3 » e hig e >
#7103 Poeik o @ DOM 07 34 ¢ -F0k g ~ e o bk g2 A7 0 i
B K ITERATRE A G PR 2R FRER M it 2
Wb F IR E[30] - ¥ - Bt N BIE R Y XML F @ (XML
Data Binding) » Fiterz = 8% - XML ch= & 00 e 2 eh™ 3V & 1 e hil
¢k kxR 41 JAXB(Java Architecture for XML Binding) sk i sk i * 22 a2k
XML #% > 4@ -+ ~ #7757 > JAXB %% % & XML Schema - i %5 d Binding
Compiler &k 2 2 # ¥ XML & 7% %] » &2 DOM 4p ke » JAXB ¢ = B ei-g5 >
XML = iif TR N RN 5= S m%*}# C B AR A 4 I edEn] w & F 5 Set

2 Geteh 2 N E R XML ¢ A A P HEREFEE 3 5 DOM

Schema-
Derived
Classes &
Interfaces

Content
Objects

XML
Document

B -~ JAXB 7 % B[31]
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4.3.1. XUM Content Tree ¢33 B~

JAXB #- XML = i g3 & ik gt 2 1% & Unmarshall €07 2 2 & & gk
FRIE A Marshall 592 3% bk S 22 08 > 3 0 ik dwi- 12 7
- B EAMFML L E R R F RF M T IRILE > Al
#* 7 Singleton # 45 - *Lp|d  F Wi o H BlhE AR -4 T 0 &
T A 2R E- B 2B B8 0 3 ke UML B2 Handler £ Fe 33 B~

- B XUM s3] » % ¢ 7 %740 Marshall = Ummarshall -

—

XumModel

UsecaseHandler

[1] 1 Instance: XumModel [1]

e
—

+xumModef_getinstance(): XumMadel
%  getUsecaseType(): UsecaseType
%  setUsecaseType(in UsecaseType)

#: getClassType(): ClassType ]
ClassHandler +xumModeks:  setClassType(in ClassType) =
/,7 -xumiodel
[
[
(1] (1]
+xumModel +xumModel +xumModel
SequenceHandler
StateMachineHandler ¥umHandler

B -4 Singleton Pattern 7% *
Singleton & 4+ A7 N B 4o T srit 0 LA I R RS R g R 5 B A uaE

W REEEFT D SERE AW 2 A R BRI S

A 73} 0 Lazy Initialization -
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public class XumModel {
private =tatic XumModel instance=null;
private XumModel () {
fie.

3
public static XumModel getInstance() {

if (instance==null) {
instance =new XumModel () ;

}

return instance;

}
432, BRI Y il &
Fn UML FCL T o & Mo 4 30 - BT Fie ¢ £ 5]

His p MBS Bt F-H i i gh ko @ Observer 47 Azt ¥

w4

AR BENR L OF Rl oo fRBRE T RS REORH . AL ERE 20
LR AR R S R I LR S
Tt FAFHE G MBOTRS & - Ao g Fo b Java pE ¢ 0 MBRE

+ %8 %K java.util.Observable i& 7 v > @ A ELZH B R 1T java.util.Observer

N

GG B S L B B o

o

Observable Observer
[1.7

—

+ observer

f A

UsecaseHandler

XumHandler §#: update(in Observable, in Object)

ClassHandler

&% update(in Observable, in Object)

B - -+ Observer Pattern
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BOAOABRE AR LA bR AR N B sepE J’rsg LER Tt A
M sl aud > > SHRGFITEARIE AL LY Ok R iE- B
FrAR > B ARABEF AR EREADETE T AMRR T Y Java YTk ik p
Logging /& * 423% /i & > B (TigE # 0F BET S a R Rlet kB AR

f2 4 SLR B AR PR A iR 0 I S e R i o

441 4BBT R

FEREE A ¥ - RGeS 2 & B fnigaee d kRS UML
HoAldp e B ek o UML 03] > dod = Bm BLERATE Zanfffin o R 47 1
BB PP e s B A ERA b anl 4 o 40 3% Name & Date > ¢ #
H ¥ e R - B UML S P g L end &5 Az S 40% From : Name £ To : Name »
i % &7 e UML JE P PR B2 > & Name 4c ¢ Link Type shie & » i # X
RIF s ot UMLIE B 23t 4p e 2% 273 e endd % B % o

4 Z AR E R

[y dw i
From: Name *ik UML 78 b 2L
From: Type %k UML 78 B %3] » &]4- Use Case ~ Class % -

From: Diagram Name | % /& UML 78 p <12 &4 -

To: Name penk UMLIE B eh 2 fE o

To: Type p e UML 38 p e3f 4] > ] 4e Use Case ~ Class % -

To: Diagram Name p ey UML 3R B PR &4 o

Link Type AL 0 bldodh R4aE S ELLARE o
Status Pean it B ek i B4odT g £
Date paaZ R denp dp o
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442, BE B

$ o fEedREb B £ ksl UML P L4L% { hidz 0 % - B UML
BpARE - Arpn D gd IDbif s ol AR LK T
LREERY FRH > SRR T FRF DTN AREET K ok v A
Here 3 oenfg i

v b

s i
Description @i F R E e F o bl4e @ Change use case name to

"Video Streaming” -

Date P TTE A ap B oo

TR RR3-R 1% Facade $k ¥

FHE R * J0 TR OGS SN R ERESE LS S A ke
XML 2 FHREXGE T2 E 0 5 W ETREE AR T RAT
BRM- BRREARE R @7 42 ID § (TRulfhRahkig o £ R
XQuery 3% hiadp T Fhp F 0 bt AR h e ks o L B R 4TS
¢r1Sedna XML Database i & «nF L& > 1 i¥ Facade ¥4 > % =8 - i o HF
AR E 3B TR DR SRR R N T MRS R s
3 A E0F s deB] - - -t 0 A& Sedna A £ 4% &0 APl ¢ > Sedna
Connection i & &_f # 7T & chad s x4 i > @ Sedna Statement B £_f § < £ H 3R

$20 %39 0 %6 SednaDB e 4G o WL RE T S M E o
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SednaDB

Sedna Connection Sedna Statement

Bl - + - Facade %4

Foobo 50 B~ UML 503 enf 0 i SLend@ (R 42 € #uml shfg % 2 2 .di2
SRR REIFERAEY 5 —‘;{A\ n] #_XMI £ Diagram Interchange &% & » &
FI* XQuery =33% % EB~#1 % & ch3 3 > XQuery #g 12 SQL ‘FK/@%%?E 2Nz
Iod B E3E E 0~ FLWOR(For, Let, Where, Order by, and Return):& & ;% ~ if 2 :&

B 3 e XQuery St te sk 0 10T L3Rk g b

declare namespace xmi='http://schema.omg.org/spec/XMlI/2.1";

declare namespace uml="http://www.eclipse.org/uml2/3.0.0/UML;
declare namespace xsi="http://www.w3.0rg/2001/XMLSchema-instance’,
declare namespace ecore="http://www:.eclipse.org/emf/2002/Ecore’;

declare namespace di2="http://www.papyrusuml.org’;

for $d in doc('PVE Class Diagram.uml’)/uml:Model/packagedElement[@xmi:type="uml:Class']

let $s :="PVE Class Diagram.di2" return (string($d/@xmi:id),string($d/@name),$s)
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Streaming Server (VSS) % Parallel Video Encoding (PVE) -

Real-Time
Video Frames

Get/Put
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4% B. XUM Schema

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema elementFormDefault="qualified"
xmlns:xsd="http://www.w3.0rqg/2001/XMLSchema'>
<xsd:element name="XUM">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="requirement" type="requirementPhase"
maxOccurs="1" minOccurs="1">
</xsd:element>
<xsd:element name="design'" type="designPhase"
maxOccurs="1" minOccurs="1">
</xsd:element>
<xsd:element name="implementation" type="implementPhase"
maxOccurs="1" minOccurs="1"/>
<xsd:element name="unification link"
type="unificationlinkType" maxOccurs="1" minOccurs="1">
</xsd:element>
<xsd:element name="data dictionary" type="wordType"
maxOccurs="1" minOccurs="1">
</xsd:element>
<xsd:element name="database" type="dbType'"></xsd:element>
<xsd:element name="code path" type="xsd:string'"></xsd:element>
</xsd:sequence>
<xsd:attribute name="project name" type="xsd:string"></xsd:attribute>
</xsd:complexType>
</xsd:element>
<xsd:complexType name="xumType'">
<xsd:sequence>
<xsd:element name="project name" type="xsd:string'"></xsd:element>
<xsd:element name="model name" type="xsd:string'"></xsd:element>
<xsd:element name="requirement" type="usecaseType"></xsd:element>
<xsd:element name="design" type='"xsd:string"></xsd:element>
<xsd:element name="implement" type="xsd:string"></xsd:element>

<xsd:element name="unification link" type="unificationlinkType'">
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</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="usecaseType'">
<xsd:sequence>
<xsd:element name="actor" type="usecaseElementType"
maxOccurs="unbounded" minOccurs="0">
</xsd:element>
<xsd:element name="usecase" type="usecaseElementType"
maxOccurs="unbounded" minOccurs="0">
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="unificationlinkType'>
<xsd:sequence>
<xsd:element name="abstraction I1ink"
type="abstraction 1inkType" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
<xsd:element name="integration Ilink"
type="integration 1inkType" maxOccurs="unbounded"
minOccurs="0">

</xsd:element>

<xsd:element name="sourcecode link" type='"sourcecode linkType"

maxOccurs="unbounded" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="abstraction 1inkType">

<xsd:attribute name='"date" type='"xsd:string'"></xsd:attribute>

<xsd:attribute name="userdefined" type="xsd:string"></xsd:attribute>

<xsd:attribute name="toType" type="xsd:string'"></xsd:attribute>

<xsd:attribute name="to" type="xsd:string'"></xsd:attribute>

<xsd:attribute name="fromType" type='"xsd:string"></xsd:attribute>

<xsd:attribute name="from" type="xsd:string'"></xsd:attribute>

<xsd:attribute ref="id"></xsd:attribute>
</xsd:complexType>
<xsd:attribute name="id" type="xsd:string'"></xsd:attribute>

<xsd:complexType name="integration linkType'>
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<xsd:attribute name="date" type='"xsd:string'"></xsd:attribute>
<xsd:attribute name="userdefined" type="xsd:string'"></xsd:attribute>
<xsd:attribute name="toType" type="xsd:string"></xsd:attribute>
<xsd:attribute name="to" type="xsd:string"></xsd:attribute>
<xsd:attribute name="fromType" type='"xsd:string'"></xsd:attribute>
<xsd:attribute name="from" type='"xsd:string'"></xsd:attribute>
<xsd:attribute ref="id"></xsd:attribute>
</xsd:complexType>
<xsd:element name="abstraction link id" type="xsd:string"></xsd:element>
<xsd:element name="integration link id" type="xsd:string"></xsd:element>
<xsd:complexType name="lifelineElementType'">
<xsd:sequence>
<xsd:element ref="integration link id" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
<xsd:element ref="abstraction link id" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
</xsd:sequence>
<xsd:attribute name="from file" type="xsd:string"></xsd:attribute>
<xsd:attribute name="from diagram" type="xsd:string"></xsd:attribute>
<xsd:attribute name='"name" type='"xsd:string"></xsd:attribute>
<xsd:attribute ref="id"></xsd:attribute>
</xsd:complexType>
<xsd:complexType name="classElementType'>
<xsd:sequence>
<xsd:element ref="abstraction link id" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
<xsd:element ref="integration link id" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
<xsd:element name="sourcecode link id" type="xsd:string"
maxOccurs="1"
minOccurs="0">

</xsd:element>

</xsd:sequence>
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<xsd:attribute name="from file" type="xsd:string"></xsd:attribute>
<xsd:attribute name="from diagram" type="xsd:string"></xsd:attribute>
<xsd:attribute name="name" type='"xsd:string'"></xsd:attribute>
<xsd:attribute ref="id"></xsd:attribute>
</xsd:complexType>
<xsd:complexType name="wordType'">
<xsd:attribute name="id" type="xsd:string"></xsd:attribute>
<xsd:attribute name="name" type='"xsd:string'"></xsd:attribute>
<xsd:attribute name="aliase" type="xsd:string"></xsd:attribute>
<xsd:attribute name="description" type="xsd:string"></xsd:attribute>
</xsd:complexType>
<xsd:complexType name="bddElementType'>
<xsd:sequence>
<xsd:element ref="abstraction link id" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
<xsd:element ref="integration link id" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
<xsd:element name="sourcecode" type="xsd:string"
maxOccurs="1" minOccurs="0">
</xsd:element>
</xsd:sequence>
<xsd:attribute name="from file" type="xsd:string"></xsd:attribute>
<xsd:attribute name="from diagram" type="xsd:string"></xsd:attribute>
<xsd:attribute name="base class" type="xsd:string"></xsd:attribute>
<xsd:attribute name='"name" type='"xsd:string'"></xsd:attribute>
<xsd:attribute name="id" type="xsd:string'"></xsd:attribute>
</xsd:complexType>
<xsd:complexType name="designPhase'">
<xsd:sequence>
<xsd:element name="class diagram" type="classType"
maxOccurs="1" minOccurs="1">
</xsd:element>
<xsd:element name="block diagram" type="bddType" maxOccurs="1"
minOccurs="1"></xsd:element>
<xsd:element name="sequence diagram" type="lifelineType"

maxOccurs="1" minOccurs="1">
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</xsd:element>
<xsd:element name="statemachine diagram" type="stateType"
maxOccurs="1" minOccurs="1"></xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="requirementPhase'>
<xsd:sequence>
<xsd:element name="usecase diagram"
type="usecaseType" maxOccurs="1" minOccurs="1">
</xsd:element>
<xsd:element name="requirement diagram" type='"requirementType"
maxOccurs="1" minOccurs="1"></xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="requirementType'>
<xsd:sequence>
<xsd:element name="requirement element" type="requirementElementType"
maxOccurs="unbounded" minOccurs="0"></xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="usecaseElementType'">
<xsd:sequence>
<xsd:element ref="abstraction link id" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
<xsd:element ref="integration link id" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
</xsd:sequence>
<xsd:attribute name="from file" type="xsd:string"></xsd:attribute>
<xsd:attribute name="from diagram" type="xsd:string"></xsd:attribute>
<xsd:attribute name='"name" type='"xsd:string'"></xsd:attribute>
<xsd:attribute name="id" type="xsd:string'"></xsd:attribute>
</xsd:complexType>
<xsd:complexType name="requirementElementType'>
<xsd:sequence>
<xsd:element ref="abstraction link id"></xsd:element>

<xsd:element ref="integration link id"></xsd:element>
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</xsd:sequence>
<xsd:attribute name="base class" type="xsd:string"></xsd:attribute>
<xsd:attribute name="from diagram" type="xsd:string"></xsd:attribute>
<xsd:attribute name="from file" type="xsd:string"></xsd:attribute>
<xsd:attribute name='"date" type='"xsd:string'"></xsd:attribute>
<xsd:attribute name="name" type='"xsd:string'"></xsd:attribute>
<xsd:attribute name="id" type="xsd:string"></xsd:attribute>
</xsd:complexType>
<xsd:complexType name="classType'">
<xsd:sequence>
<xsd:element name="class" type="classElementType"
maxOccurs="unbounded" minOccurs="0"></xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="bddType">
<xsd:sequence>
<xsd:element name="block" type="bddElementType" maxOccurs="unbounded"
minOccurs="0"></xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="lifelineType'>
<xsd:sequence>
<xsd:element name="lifeline" type="lifelineElementType"
maxOccurs="unbounded" minOccurs="0"></xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="stateType'>
<xsd:sequence>
<xsd:element name="statemachine" type="stateElementType"
maxOccurs="unbounded" minOccurs="0"></xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="dbType'>
<xsd:attribute name="password" type='"xsd:string"></xsd:attribute>
<xsd:attribute name="username" type='"xsd:string"></xsd:attribute>
<xsd:attribute name="dbname" type="xsd:string"></xsd:attribute>
<xsd:attribute name="host" type="xsd:string'"></xsd:attribute>

</xsd:complexType>
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<xsd:complexType name="stateElementType'>
<xsd:sequence>
<xsd:element ref="abstraction link id" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
<xsd:element ref="integration link id" maxOccurs="unbounded"
minOccurs="0">
</xsd:element>
</xsd:sequence>
<xsd:attribute name="from file" type="xsd:string"></xsd:attribute>
<xsd:attribute name="from diagram" type="xsd:string"></xsd:attribute>
<xsd:attribute name='"name" type='"xsd:string'"></xsd:attribute>
<xsd:attribute name="id" type="xsd:string'"></xsd:attribute>
</xsd:complexType>
<xsd:complexType name="codeType'">
<xsd:sequence>
<xsd:element name="sourcecode link id" type="xsd:string" />
</xsd:sequence>
<xsd:attribute name='"name" type='"xsd:string'"></xsd:attribute>
<xsd:attribute name="id" type="xsd:string'"></xsd:attribute>
</xsd:complexType>
<xsd:complexType name="implementPhase'">
<xsd:sequence>
<xsd:element name="sourcecode" type="codeType" maxOccurs="unbounded"
minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="sourcecode linkType'>
<xsd:attribute name='"date" type='"xsd:string" />
<xsd:attribute name="userdefined" type="xsd:string"></xsd:attribute>
<xsd:attribute name="to" type="xsd:string" />
<xsd:attribute name="from" type="xsd:string" />
<xsd:attribute name="id" type="xsd:string" />

</xsd:complexType>

</xsd:schema>
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