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XML based Software Architecture Specification
Language for Reuse

Yoon-Soo Lee' - Kyung-Seob Yoon'' - Chang-Jong Wang''!

ABSTRACT

Component specification languages in consideration of reuse are essential factor in classification, verification and
retrieval of components. A number of legacy specification languages have already been used, however, they are complex
and include many unnecessary elements in the specification for implementation.

In this paper, we present XML-based component specification and software architecture specification language to
solve these problems of legacy specification languages. The presented specification languages consist of component
specification, which is composed of signature specification, interface specification and message specification, and software
architecture specification providing graphical notations and textual notations. Component specification supports component
retrieval with behavioral match and black-box reuse of component. In addition to this, it improves the efficiency of
retrieval and document management with XML-based component specification. Software architecture specification
supports the structural reuse of architecture, which is white-box reuse, through message-based architecture specification.
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AAHY 2ZEH O] AgoA LZE O] fEelA
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23 XML

XML& F2 WWW(World Wide Web) 444 4
3 dudE WHoR dolEHE Ay, HEE AT
FE4 deje ¥4E AFse  HEH2Y(meta-
markup) $101¢JTHI0L. B3] XMLE § AelAe) A&
o Bx& %1 MAE SGML(Standard Generalized
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e & =Ed4 AYEHZ AHEHE AR &
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A9 1. ¢4 F5(Perfect Equivalence)

HAXAES] e AXUENA 2YA7E AYE
AA moy M O 27 HEY 9 o] #d
FFolg ¥t

(i) Name(m,} == Name(m )

(ii) Count(m,.paramter) = Count(m I parameter)l
(iii)Type(m,. paramter,} == Type(m .parameter,)
(iv)Act(m,) == Act(m,.)

gAEFE M= m2 FUE & 1<j j k<n
olH, Countt #HIWEHY HM4& Ae &4, Typed
st e e AR #Fosle e, ActE vAAe
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A8 1. 59 B4

(i) (Vmessage mym==m
(i) (V message mom)m =m; > m;==m,
(i) (V message m,,m ,m,)(m, =m, Am; ==m,)

—m=m,

giAAe F5& AE 19 )} #o] '=='2 E7|§}
o, F AR} FAF HAAYE Jepd Fe ]
9 (i) MAA 559 dAEE gdstn Sk ¥
(i) wAR mek Mg FEEn WA " e
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Al 2. 7% ¥5(Strong Equivalence)

WA mop Mz} v 20E BEE 9 ol F
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(i) Count(m, . parameter) = Count(m .parameter)
(ii)Type(m,.parameter,) = Type(m,.parameter, )
(iii)Act(m;) == Act(m,)

A% $5& m=.mz mos, s5H9 94
552 oua

A9} 3. 42U A F5(Signature Equivalence)

WAA me mo} e 2RE VEY G oF A
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(i) Count(m,.parameter) = Count{m " parameter)

(ii)Type(m,.parameter, ) = Type(m . .parameter, )
AlaUd F5& M= ™2 7%
Ao 4, 7% F5(structure equivalence)

WAA meh mo} g 2QE WEY 9 o/F T
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() Count(m,. parameter) == Count{m,. parameter)
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(fiyreoder(Type(m,.parameter, ))
== reorder(Type(m,.parameter,))

TE FEL M wa ™2 F718T A 49 ()2
A mep mol sy et e Ao,
(e dAlx mek ™o sy AuFE AW
S ZA He Ffoint
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m,.starttime= m_.starttime
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A9 2. AT £A

(i) (V message m)ym<, m
(ii) (¥ message m,m)m S, m,Am; <, m)—m, == m;

(iii)(¥ message m,m,,m )Ym, <, m am; S, m)—>m <, m,
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(1) Alzyd 34

& =2dA Agd 94 dojdM AaUHe A¥
JEe IDL %A ¥eE ot Alayx gxas
ElFoj 29 ¥ BYH &Y HYL 7IsP22N 5
4 BYg Fd4ste AauR A4 3HE AT

Aayx GAE <sig list> B2 TP <require>
B R 7e@ct A Aol 29 AFE 7
%87 A% <num_of_sig> B2} o, e H o
2 o]l& J]&sE <name> H27} <signature>
o] g ok QlE#Hol29 ol EH
& Aol glen, ot o}E AA A 7154 E 1
st Mo HAEHA {834 A8E 4 gtk
<parameter> BlZ1E <type>, <name>, 18]l <direct>
HaE ¥gstn gled, devg deold e A
ojgle <type> Hl1E 7|EHoZ IDLEICIH Erglel
71ekg £} BYL ZA 18 EQia A4 Bges
TFEEC <direct> Hae FAEUE (YA
£ (out)2l® Y& H(Gnout)AAE AFsE HIE
YEY 3, <pame> B{2E FHEpi|EH) o|F& 7]&3

£ 3Rl

(2) 71% BHA

71 BAE AdHol e g3 AFHR HIots
3 HAXUE 7% #HAN FA%D gely %
A= Q29 7% FA g wEd %
WA REL Jsignature> EH2o] EEEH e,
<modifies> ElZ18} <ensure> El1o] FAH < < H
ol~¢] 7158 7]1&@r} <modifies> B2l AE
olx 7% w8 ¥ Wyl dolu: WHE vlesy,
<ensure> Ej2ole & U Fo|A9 HA] FF
#a) FHETE <ensure> Bl <ol HAE A} glof
o Ao TR AP wit &)

(3) WiAlA] BA

7 AIJEE a¥&n A 4 e AAA B
2 JAE THIL <msg list> Bl2E Alztez X
JEZL 7k 2 Qe WAAY AFE JeRlE <num_
of msg> EH27} 9lem, <message> Ej1o] Z+zhe)
A A Aol gt TR 7|&2 ). <name> H19)
A1z 9] o] §-& 7]E8™, <param list> Ejzol A
z ¢ deulge] hE 7]&2 $ob. <num_of_param>
o= slelujele] A5E 714381, <parameter>

Had Hetuee) BRlg olF, aEx FHavge
B3E 7led

42 XML 78t HEHE WAl 2x
A HEVE HA9 AA F2E <F2E >3
iy

<H2AE 1> HEXUE A9 Ax P2

<component>
<type></type> <name></name>
<sig_list> <num_of_sig></num_of_sig>
<signature> <retum_type></return_type>
<npame></name>
<require>
<param_list> <num_of_param> </num_of_param>
<parameter> <type><ftype> <name></name>
<direct></direct>
</parameter>
</param_list>
</require>
<modifies> </modifies>
<ensure> </ensure>
</signature>
</sig_list>
<msg_list> <num_of_msg> </num_of_msg>
<message> <name></name>
<param_list> <num_of_param></num_of_param>
<parameter> <type></type> <name></name>
<direct></direct></parameter>
</param_list>
</message>
</msg_list>
<{component>

<component> E|1& A&eg 7Ztztel 39 gaE
£ AEHo2 BEFOEN MEAt 1 ouE o}
o dolEel& YgHsted oeigel UEE XHIN
th 71& HA doje BR4HE Hstn XMLY E4¢9
F2A deold BHE WA o] slgd #ogos
MLzt 4E7] Adeisojxe v)esuzt s Hol
Eutg IEsE XML EME 712 F2o wa 2g
o2 AP wad XML MF AHEE] diolE
& XEY o dA He vy #e dR4gE oo
2 §A% + U3, 7[EYez AFsHe B9 DTDE
8 oF 24ES BN + ik

43 2ZEH O ofF[HlA YA

AZEg o olFdAE AN AlAge HydE
HEAE rlo]o] AEzLn A48 FAHs}E= Ay



component

component
name name

variable simple
component component

n
C=———)> variable connector
n._
<}:t.:> variable connector
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n
~———— message connector
(ctesgr) name (et

n
-+———» message connector
(ege) name (s

(&) o7 IEXN "Aie T2y B

g FHoz BN3ln rlg@oazA Axde FxE
FAgch B =EdAe AZEH ofF|dAE
o) AxVELE: APz YA JI&a Az 7|
ghe] o}7|ElA HAE AAGTH LZEH O] o}F|dH
A dodr FEAA AAHE, F ZolESE AALE
< AYsa, o7gx HME XML Y2 AP
2 AR #YE oA #oh

AZEJ] olF|dA BA Ao Y A A
&5 8282 (29 DY vehid (2" DY
Jurek AYEE JehlE YA FNE E§s)
E 2 uEE ARE PN E HXVER 7
B wid e vt

(1) 7V8 AXE(variable component)

7t AEUEE 9udQ b5 98e @ JhE
AEXUELE of7|dA 7]&& 98 AHEE + e,
71€% olFld A A 7 HIVEE o] HFW
EZ gXAFAY B3 A ¥ E (composite component)
2 fAd § stk b HEUEY H2E F)w <
g 2E 1>9 <component> EjZe] EFEH A&
<type> EA2ol Variableol2t 712X AH¥
213, <name> Bj1olE= AXJE o]§F& Aok

(2) @& HEJE(simple component)

AXES O o7 A HAMAA FA oA} F
EVES o8 7%E 7w A dad Vise A
Ye op7lddy AXdE BAE 8 AMgt o
WA d2E ErE= JMH AXTVEA Y] A &
Abg d@hgel  <component> B9 <type> EjILd|
Simpleol#t 7ledoax A% + Utk 714 3
rdESE @8 7% BA7 LT7HEEZ, /% %A
g 98 AxdE FAe URd AP JI5PHAE
E ASodE 41389 HAXUE 7% FAE AHEE

r

rle

AdeiE WAAE 9nlst, <connector> E1E
Ag-dith AdE Y FReA= dAA AdES M
A9t ok 2 AdEE $g9E& AYed AY
Blo] wEgde wel £HF3H Uy AdE, ¢EY
AYEZ FES 5+ Utk

(3) 718 #A9E (variable connector)

7H8 AdE e dutd oz JiH A¥dER B
AEE WANE gt 7bH AdEE 723 A
AEE AT gAolt ZH AVEE AMEAUE HE
VEqA SAEE AAAd i J&E A o] g
o A W B AEE ARE F U=E F
oot AFid A wel EAY A2 A9
HE wgso] qFdd. ozd s1d Adee AL
7o) Aolg E@E 9 &34 A8E F Uk

7h8 AdE e d2E 7% <connector> E17}
X¥etn YE <type> ¥l710] Varableol# i 7|&%
oz AHosty, AYEH WHAHE Vedrl HE
<direct> #12, WAAY & eI viehhy] A
<return_type> B2, #IAR] o]§E& 7|&3l= <name>
B, dAx gauge] gt FHAA Jles A8
<param_list> EBl21& 7|E&o= 7pAc aEa AY
HEe WAXE 2 E AFUEY HAXNE HE
g Axdeg dAsied, 24N dARE
<sre> BLE ARG SAAE Eol AEe AHE
HEE <dest> B8 A8l WAg),

(4) AR ADE](message connector)

WA X AYEE v FIUEJAN AdE &
& AR E gug dAR AYEHE o) 43d o
A 2xEGS o} dAE 5 71%5& £ B
3 ATUEE FIATG dAA Adee H2E 8
71E <type> 2l Simplecletl 7|&Fo=ZH A9
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& 4 glonw, NEHoz s AYEeg g FRE
Adet, 715HA AoldE AE e Wy
E7 gt

44 2ZEYH ofFHX WAL Tx

ARG AZES O] oA WA AA FRE <
2 2E 2>9 . <component> Bl BEL g2
E oA Fod AFXIE gao AN TZE oy
2 Aggt

<H2E 2> op7|dA WA HA 72

<component_architecture>
<component></component>

<connector>

<type></type> <direct></direct> <return_type>
</return_type> <name></name>

<param_list> <num_of_param></num_of param>
<parameter> <type><ftype> <name></name>
<direct></direct> </parameter> </param_list>
<Sre></sre>

<dest></dest>

</connector>

</component_architecture>

5 4l 3 Wot

of FolNE AZEHO] of7|dA FAE HF =7
o HAXIE AN N2y ZZEEQL THESY 4%
A A HA dole el AN AL
Hol7] & A7t XMLE EEEL Kolx, &Y
% Ad&E 2sATh

24 AEAE Add e HAEdEY AZEY)
o o}7ldHE AMEY] f3 Ag HYF 7=
% HAXVEE] AZid HAHY Y& o, At
A FxoME 4 Adate Ao g T2
g AM8A "3, 2ZEdY ATFHL & Ay
A dx HHE AR HIXVEER HAHAG F HY
d AXVEE Udez g9 X % wie
&8lal HPF LT E o] o)A AXVEE
Agnh (0g 2)e A8dA ALE sidzty A9 o
Mg o9y F71Hez Yehd Aol

(29 oA BAE 4 FEAES 5719 A
BHZ 1A= ltt Dialog ZXYES Button HAE
UEo tisixe of7|g A AT "ad HAEAE
o9, CompAs} CompBE ol7lElXd X3tg HETHUE

MsgA
e
4

X7

(38 2) o7 |HA Mg A8t Ao YA

€|}, Dialog HEYEE Button FFYES} CompA
HEVEY vAA] AYEZA (int, in)H A&
932, CompB HEWEY chard9 oNAE Ag
¥} Button HEJEE CompA FEWES #AR
AGEHZH bool P WAAE AL3tH, CompA &
¥UEE CompB HEWEY 718 AYEEHN string
Yo fAXE Adsty, CompB AFHEE ZE o
o d# $H& W Aol

(2¥ 32 (29 2)9 o7dA ¥ A5 TZE
XE Aot} @& HIXJYEQ DialoglAE 371A)
B2 AAAE BAAI7IE, dAR AFEA MsgAE
Buttong EtHL2 ZHE 718 AYEHZ AHogo)

7zt AXVEES AVEEZ ddHo] glu, 18
Z oo Ag FRAT 2z AdE e 229 &
Ag FAFo 2N HYHA Fe2 @elst shesi,
7t 845 AR Aol 4EF QR Fga
Ed A, A4y 828 AFE g 2u=2
XMLz #gd 5 gl

(38 3) OI7|HX 2|AE BEH| LR X2 X

o] =AM ALY LZES o} obFdH HA 2o



& AHgdte] Aol ALEE ol|dHE HAAE |
AR XML 7lvte] d2E FrE <@2E >3
2o <P2E DM YAE ofFEA HA F o
& HEJEQ Button BEYES Dialog HEHE]
i@ BA9 (int, int) 3o HIelQd MsgAol 98 F
HAEXIET AR A8 FEog Jeugden, 7
el Hejz ¥¥Y & gt FAFXUES 1A 1 A4
3¢ ¢ 5 U

<H2E 3> o}7|dA Foje d2E HY|

<component_architecture> <name>Query</name>
<component>
<type>Simple</type><name>Button</name>
<sig_list><num_of_sig>1</num_of_sig>

</sig_list>
<msg_list><num_of_msg>1</num_of_msg>
<message> <name>MsgA</name>
<param_list><num_of_param>2</num_of_param>
<parameter> <type>int</type> <name/> <direct/>
</parameter>
<parameter> <type>int</type><name /><direct />
</parameter> </param_list></message></msg_list>
</component>
<component>
<type>Simple</type><name>Dialog</name>
<sig list><num_of_sig>3</num_of_sig>
<signature> <retum_type />
<name>MsgA</name>
<require><param_list>
<num_of_param>2</num_of_param>
<parameter> <type>int</type><name/><direct/>
</parameter>
<parameter> <type>int</type><name/><direct/>
</parameter> </param_list> < /require></signature>

</sig_list>

<msg_list />

</component>

<connector>

<type>Variable</type> <direct>Uni</direct>
<return_type /><name>MsgA</name>
<param_list><num_of_param>2</num_of_param>
<parameter> <type>int</type><name /><direct />
</parameter>

<parameter> <type>int</type><name /><direct />
</parameter> </param_{ist>

<src>Dialog</src> <dest>Button</dest>
</connector>

</component_architecture>

Age Ao oildA AFid A% oPFEA
g AA%c Agid AE opHAs AR A
FAE A4 ANxdo ddHE, AFH e b
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g3 Ao FHEIE 4, agn AYEY F¢ @
&, agln wetvlee PE o|fste vmste F
B o7 HE AAYP} FH oFEHE Fode A
el 27 AMgE dXEe HIVEE TS o}
dxEol ANE 4 AT, TF AXHA Fod &
T A AR EheE AEUER ofF|HAE ATAE
7] Y8 FEHE A dEE o fsld FEAEES
Azt o i},

Aol CompA%t CompB AEUEE A&z ¢
gHolAg0] ARE AFXIE AZLERE AXUE
g AMste] FH o9 e AXUEET A#H. o
A ol7|H Ay AEsA AEATE 8T8 oA
A Age] 2ZEH] o}7|HA ATE AHEH

AXVES AL 71E9 AXUE AN WA A
YA dx A WA g AT AEYE A4
o) 3%, A AR ool o8] Al M B
A3 selolele] ¥4, sejelee A, sebvE e
ATHE B8 Aot dxsertE A4stdch 8
A AP Lo 23L (29 29 Ao s b7 H
A AN Y% F, opHA HaF HIIEE
ANg Adet AFXUE AN Y3 AE v
g ZA ¢

CE 1) AY g1

with Architecture
Retrieval
recall | prec

Component Retriaval Only

recall | prec | comp

comp |
21

Al 075 05 107 0.75 0.75

B 0.67 0.36 107 0.67 0.8 16

C | 067 05 107 0.75 0.69 31

D 0.75 043 107 1 08 11

E| 078 047 107 0.78 0.58 27

F 0.71 0.56 107 0.711 071 19

G 0.62 0.76 107 067 093 3
crecall = A4Y AEUE 5 AE DI AE

dE &/ 498 BEHE YEIE £

+ prec(precision) = A€ FEJE F FYgg WF
ste AYPE &£/ 489 HAIVE ¢
+ comp(comparison) : Y 38 3F(o}FlEX A4

He A oA 4 £ 35 46 F7h

AYo] A&7 AXTAE A E MFC(Microsoft
Foundation Class) @o]lB.2|]e] A8} QlE]Fo] 2~
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Aerg e rh
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3ol A HFIEAEY N8 Yo HEUE
AALE YT Ao v YR4H JHEE =
= AU

6.3 =

B =R ME WAA] s aXEg6 ol7|dH
o AXGEE A e XMLoukel A Aol
£ AGSHU FEE AW AYRY P4 oy
ERME 2olT, FAE o8 8y U 49 A
4¢ 758 st

HYVE YHE XMLE Aoz HEJIE o
A 82EL A%HY F2E Y, ARx: BE
8 o] 728 B % itk £¢ XML A9 14
& DTDel AH4€ BaE#H dojd gUe Foge
24 fA9 o e XMLY FHE o B 24
B9 &S PANHL, FA Bdux AL
AgaA Hgiek WA AdE A|ute] Azedo)
ol7)ex WHE XML 7o) dAE E¥E AF
#ozH A9 Holg Tgon oy Er¥L
AZFoeM FEUEY Bdux Hrrg®a opial
ol7lg A T2 ANEE AFSAT E£9 ol7lY
A AAL olgde] ol AE FMF F, ofyjaA
WS A8 HEUES HASHEE Fozy A
UE A4 YWAE st FEUE N9 R4
3 AUEE PN, 9N F9E 9% v 5
g 29024 A4 S8 Ao Fadd
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