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Method of Design Patterns Definition Based on XML Schema Technology
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Abstract The identification of software design patterns can help software technical personnel understand the system’s
design intent and function from the software structural in program comprehension and reverse engineering. Generally,
the software design information in the form of UML class diagram representation is hard to identify design patterns ac-
curately from the pattern feature. This paper proposed a design patterns definition language can based on XML Sche-
ma—DPDLXS, The representation of specific design patterns instance by using DPDLXS language shows that the lan-

guage can portray the feature of design patterns accurately,and provide a technical support for the identification of de-
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sign patterns.
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2 XML Schema

A B47i0iES (Extensible Markup Language, XML)
AT LA SRARICEE E NBR AR, R—FAFA X ECH
WICES T E XWEIES . i XML Schema £ A & —Ff
#ik XML M KIES . XML XBEHEXNETFE
BHE R, 425 B Document Type Definitions (DTD) 1 XML
Schema Definitions(XSD)*, DTD & . T XML X#4 K&
LB, — R G T R OO M 254 T
XML Schema AJ LA X HBLZE XML U T E VB, E
XBATERTFOR, B FUUENRT HH, ELTEM
BYEREEERR BAEL REEME. £TF XSD i XML X
PG My SO R £ BT E FUR S0 SN .t

(1) (schema) & XM ; (schema) JILE & XML Schema
I —MRITE, XS P 2w BE B SO b A BT R BOA
f. XML Schema K& FRZ5 (6] 3 #IE =, 235 & : (Schema
xmlns=+++), { xs; Schema xmlns; xs = +-) FI { xsd: Schema
xmlns: xsd=-++), HH, A3CHT & X # XML TR 45 Bl
RF xs BTG M ARz MER .

(2)(element) JEEE LN : {element) JLE A LI N2
SR ARSI 2K R, £ KT E RAEN (schema) R IT
EWEEBETHRBTEALE (schem) BILENEEETF.
BATAT LT EEMF FLEME A EE I EANLRE
BTR, ZLRBRITTE T LUE X — A& BT, XA LA
B/NTREXMERE . Eid3E TR P minOccurs J&HEF
maxOccurs B PEME AT DIEH TR HHAKE.

(3)(attribute) J& P & LA ; attribute) J& P2 LT
B IS, el LS A2 R R AR R Y , (R e
UHETEAN2REBBEE L. RITTLELTRER
PR i) use B HEE R 2 B ¥ 19 B B K required () 7
i) .optional (AT 3% #9) B, prohibited (Z% FfY) , H A BRI AT
.

3 @HERXENIES —DPDLXS

DPDLXS & 5 M &5 W L hn i EIEE T XSD ) XML
RS G E RN, &S TS IER R E R,

PIRR MR S S E B Z I8 5 R UL K J7 i 18] B
AR ERRERENH. RESHIHERNBEERRS
R 3IANES, HPEE#HRETHERT S 5/ 6HABEE
13 B4 Roles) iR 1913 7 % 31 452 B 49 (Relations)
FhR B B LR AEE(TypeRep).
3.1 @R X AOBRSEHRERENRE
BRI R REBE RIS — MRS,
Hp o a Mzt A ankgnE R U kEARZE
kR, B, - PMRTERNNBSEHRFEERHE 1
EfafFREBM. BRIV (Role) TEFMREFBHER P H
— A RA AR, 23 H (Operation) i { Attribute) F T K %
RELE A O P PBRIEFRME.
3.1.1 %A & FHM(Operation) 44 EZLIrA
FARH R BT A A B AR Bh B15 B Y (Opera-
o) EATRNWRBETTRRNE D.FEL REHR.F
BESBRBLFREALBMEBRSFERNTFRENT R, Fa
HETREFNEES T ERAASSISEEN TR A A
Fi XML Schema 7] 5 Fi 1 42 J5 28 B 57 L 53t ( Operation)
BauRWAREIT
(xs:element name="Operation")
(xs;complexType>
(xs;sequence)
(xs;element ref="Qverride" minOccurs="0"/>
(xs; element ref=="Calls" minOccurs="0" maxOccurs="un-~
bounded”/>
{xs;element ref="Create" minQccurs="0"/)
{xs;element ref=="hasParameterType" minOccurs="0"/>
(xs: element ref=="hasReturnType "/>
{/xs:sequence)
{xs;attribute ref="id" use="required" />
{xs; attribute ref=="name" use="required" />
{xs:attribute ref="kind" use="required" /)
{xs;attribute ref="isAbstract" use="required" /»
{/xs;complexType)
(/xs:element)
3.1.2 #AEFEMH(Attribute) 2t E X LAFRA
HRBTEALXACREBENTFARNAEERRER
P ID BRI R, HE SR T -
(xs:element name="Attribute")
(xs; complexType)
(xs;sequence)
(xs:element ref="hasType" />
{/xs;sequence)
{xs;attribute ref="id" use="required" /)
{xs;attribute ref="name" use="required" />
(/xs;complexType)
{/xs: element)
Brik 2z 5h . H A5 BT id BAE LK) name, TR
BB R R K isAbstract MIFRRFE L ZEMH BB oc-
curNum 4B, B TR 18, IARR B 45t RARARHE
3.2 BItEXEZAXRNTERENIRE
RS — E I 1E E UML (Unified Modeling Language)
REMREFHAXR B GRZRBXRTLAGH  —
1k % Z (Generalization) | 2 B ¢ & (Association) . R & X &
(Aggregation) .4 i % % (Composition) 1K #i 56 & (Depen-
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KERBR LR T 57— e X, Bl —N 27 kg [l
HIR RS EOR AR RR S — M RRA,

BMEFR LA (RelationType) LREAME T d. TR
R IR source MR KR HIFRK target B, HE AR
HEWTF .

{xs; complexType name="RelationType" )
(xs:attribute ref="id" use=="required"/)
{xs;attribute ref="source" use="required"/)
(xs;attribute ref="target" use="required"/)

{/xs; complexType)

FAAERN2RERE LFE, 7T LUE (Relation-
Type) FAEGIARE—MERXR P, B, RBRBITE
AR L ZIA R M Relations) TEHE B XARHELN T -
(xs:element name="Relations")

{xs: complexType)

{xs: sequence)

(xs; element ref="Generalization" minOccurs="0" maxOc-
curs="unbounded” /)

(xs: element ref=" Association" minOccurs="0" maxQOccurs
="unbounded” /)

{xs;element ref="Aggregation” minOccurs="0" maxQOccurs
="unbounded” /)

(xs; element ref="Composition" minQccurs="0" maxOccurs
="unbounded" />

(xs: element ref="Dependency" minOccurs="0" maxQOccurs
="unbounded" />

(/xs;sequence)

{/xs;complexType)

{/xs;element)

3.3 HEXKBEVRE

A DPDLXS &5 #AT S0 SR E R B, TER
SE BB SR R SR R 28 A DL KB M 28R, A BE v R b
FERERIHEMRAE. ik, ATV A @ LR EDRFR
SERTEER G i R B MR Y, S RI T DU R by 3R
WIS AL TT LR P B SRR A, 3+ H A (ClassType) TR %
FRRAA, HE SRHEI T
(xs;element name="TypeRep" )

(xs: complexType)
{xs; sequence)
(xs;element ref="ClassType" minOccurs="0" />
{/xs:sequence)
{xs:attribute ref="id" use="required"/>
(/xs:complexType)

{/xs: element)

B b 3 IR bR, W LL44 H DPDLXS B F
B ILE (DesignPattern) )€ SR HE
{xs:element name="DesignPattern")

(xs; complexType)

{xs; sequence)

(xs:element ref="Roles" /)
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{xs; element ref="Relations" />
{xs;element ref="TypeRep" minOccurs="0" maxOccurs="
unbounded” /?
{/xs: sequence)
{/xs;complexType)

{/xs:element)
4 EF DPDLXS EEMIZITERRTR

s 3 rh 4 i DPDLXS B35 W SURHE, A&
THER P T s AR RO MR IE R, AT T
I HFEEAMREE X AR % DPDLXS E 5 #17#
TNo
4.1 IJHEEX

RR4E SR (11 X B BE RS, TR L) O sk
HAE -

(D)—4h5 2 Creator FifliZ 2 Product;

(2)—~ ConcreteCreator 284£7& 5 Creator 2% ,—> Con-
creteProduct 284%7#& H Product;

(3)Creator 28 #l ConcreteCreator 22 & /0 F — 2L E #)
778 FactoryMethod;

(4) 8 A~ FactoryMethod 75 1= #8 61 & — 4 ConcretePro-
duct XF2 , 33K [8] Product 25%14y ConcreteProduct 32 .

AT, FEEXREEBE D, RITAHNTET
DPDLXS i 5 & ) XML SR T F X RRE
=
(DesignPattern id="DP1" name="FactoryMethod")

(Roles?

(Role id="R1" name="Procudt" isAbstract="true" oc-
curNum="1">

{/Role)

{Role id="R2" name="ConcreteProcudt" occurNum="% ")

(/Role>

{Role id="R3" name=="Creator" isAbstract="true" oc-

curNum="1")

(Operation id="031" name= " FactoryMethod" kind
="normal" isAbstract="true")
(hasReturnType) T31¢/hasReturnType)

(/Operation)

{/Role)
(Role id="R4" name="ConcreteCreator" occurNum=" %"

(Operation id="041" name="FactoryMethod" kind

="normal" isAbstract="true")

{Override)031¢/Override)
{Create)R2(/Create)
(hasReturnType) T31{/hasReturnType)
{/Operation)
{/Role)
{/Roles)
(Relations)

{Generalization id="RE1" source="R2" target="R1"/)
{Generalization id="RE2" source="R4" target="R3"/)
{Dependency id="RE3" source="R4" target="R2"/)

{/Relations)

(TypeRep id="T31">
(ClassType)R1{/ClassType>

(/TypeRep)

(/DesignPattern)
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T T

ConcreteCreator2
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4.2 REEN
REES Y RHER RN T
(1)—~~ Subject 1R LB HB F & Request;
(2)—~~ RealSubject 251 Proxy 28#B4k& B Subject 25;
(3) RealSubject 2§, Proxy 251 Subject 257/ 3L [F 4 F &
Request;
(4)Proxy 284 RealSubject 258 1) BB gL 51 » B Proxy 2K
1 RealSubject BFFTERIK KR 5
(5)Proxy 25 ) Request 5 ¥ ¥ F§ RealSubject 25f) Re-
quest ¥ o
o LB LE 2, RMNAH T ET DP-
DLXS &5 & L) XML St AR BEAZRER
(DesignPattern id="DP2" name="Proxy")
(Roles)
{Role id="R1" name="Subject" isAbstract="true" occur-
Num="1">
(Operation id="011" name="Request" isAbstract
="true")
¢hasReturnType) T11{/hasReturnType)
{/Operation)
{/Role)
{Role id="R2" name="ProxySubject" occurNum="1")
(Operation id="021" name="Request" isAbstract
="false")
{Override)011(/Override)
(class)031(/class)
(hasReturnType) T11¢/hasReturnType)
{/Operation)
(Attribute id="A21" name="realSubject">
¢hasType) T31{/hasType>
{/Attribute)
{/Role)
(Role id="R3" name=="RealSubject" occurNum="1">
{Operation id="031" name="Request" isAbstract="false"?
(Override)011¢/Override)
(hasReturnType) T11(/hasReturnType)
{/Operation)
{/Role)
{(/Roles)
(Relations)
(Generalization id="RE1" source="R2" target="R1"/)
{Generalization id="RE1" source="R3" target="R1"/)
(Association id="RE3" source=="R2" target="R3"/)
{/Relations)
(TypeRep id="T11"/>
(TypeRep id="T31"/>
{ClassType)R3(/ClassType>
(/TypeRep>
{/DesignPattern}

REERWLEMEEINE 2 s,
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T —

RealSubject Proxy

+Request()

realSubject : RealSubject

+Request() +Request()

B2 AREERAE

HHIE ASCREHET XML Schema HARE X XML
SO EEHY BT A SCIE F ——DPDLXS, R 5 X it
BABSEWE BNSEEBHT L RREWERR, AT L
B SGRE A BT HE R R IE 2 AT s iR . 4
DPDLXS & &5 A TERZ R LHIRN, KBS L EH
BB B RRAE, 7T LUR T8RP B P RO HEAR
e

2 % X &k

[1] Rasool G,Mader P, Flexible Design Pattern Detection Based on
Feature Types[C] // 26th IEEE/ACM International Conference
on Automated Software Engineering (ASE). 2011;243-252

[2] WR.AW % B BETARREEM Java BRFT). 18
HLE A BFEE, 2010,27(9) : 3425-3430

{3] Antoniol G, Fiutem R, Cristoforetti L. Design pattern recovery
in object-oriented software[ C] // Proceedings of the 6th IEEE
International Workshop on Program Comprehension ( IWPC
1998). 1998:153-160

[4] B, 208, KRB W Java B E BB EECHEOY B B
RN HEHLTE 5K, 2005,41(25) : 28-33

(5] "%k, 23048, ¥R B ANEBT MBI ENEARRER
V1. 3HEHLBLFARFSE , 2005(8) : 6-9

(6] ZEoU BETFEHERMEARITREFEREL HENY
AL, 2007(8) :89-92

[7] Bouassida N,Ben-Abdallah H. Structural and Behavioral Detec-
tion of Design Patterns[ ] . Springer Advances in Software Engi-
neering, 2009,59:16-24

[8] Balanyi Z,Ferenc R, Mining Design Patterns from C+ -+ Source
Code[ C] // Proe. Int’ ] Coni. Software Maintenance, (ICSM ’
03). 2003:305-314

(9] HE=T EFHHERAMEmITRHR(D]. K. KYWHT X
%,2008

[10] Dobis M, Majtas L. Mining Design Patterns from Existing Pro-
jects Using Static and Run-Time Analysis{ J]. Springer Software
Engineering Techniques,2011,4980;62-75

[11] W3C. Schema[ OL]. http: //www. w3. org/standards/xml/sche~
ma,2013-1-20

[12] Hunter D, Rafter J, Fawcett J, 2. XML A 128 (35 4 5O
(M. 23cH, 2. JU - B4R M AR, 2009

[13] B2, Java HEAIMI LR B F Ik H iR, 2002

[14] Gamma E, Helm R, Johnson R, et al. Design Patterns-Elements
of Reusable Object-Oriented Software[ M]. New Jersey: Addi~
son-Wesley, 1995

o 257 -



