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Software Architecture Restructuring for Reuse

Chi-Don Ahn'

- Chang-Jong Wang!!

ABSTRACT

Software architectures can be restructured by modification and replacement during design processes, and appropriate software architectures
for developments can be more than one. Therefore, developers are required to specify efficiently the modification elements of architectures, and
manage different versions of an architecture designed for various aspects. In this paper, we propose a mechanism that can restructure legacy
architecture and a new software architecture designed with reuse of it in integrated form, and define the specification elements and structure
of the proposed architecture restructuring specification. It provides the method that can reference and reuse architectures designed with various

aspects of developers in architecture design processes.

Key word : Architecture Restructuring, Specification Reuse, Design Versioning
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<?xml version="1.0"?>
<IELEMENT architecture ((eachArchlnfo+, component+,
connector*, architecture*) |(name, ArchInfo*,
component+, connectors, architecturex))>
<IELEMENT component ((eachArchInfo+)
|(type?, name, int_list?, msg_list?))>
<IELEMENT connector ((eachArchinfo+)
|(type?, name, src, dst, signature?))>
<IELEMENT eachArchInfo({type?, name, src, dst, signature?)
J(name, component+, connector*architecture*)
|(name, int_list?, msg_list?))>
<!ATTLIST Archlnfo name CDATA #REQUIRED>
<IATTLIST Archinfo author CDATA #REQUIRED>
<IATTLIST eachArchInfo name CDATA #IMPLIED>
<IELEMENT int_list (number, interfacex)>
<IELEMENT msg_list (number, message*)>
<!ELEMENT interface (name?, signature)>
<IELEMENT message (name?, signature)>
<IELEMENT signature (name?, type?, param_list)>
<IELEMENT param_list (number, parameters)>
<IELEMENT parameter (type?, name?, direct?)>
<!ELEMENT name (#PCDATA)>
<IELEMENT type #PCDATA)>
<IELEMENT uses (#PCDATA)>
<!ELEMENT direct #PCDATA)>
<IELEMENT number (#PCDATA)>
<IELEMENT sr¢ (#PCDATA)>
<!ELEMENT dst (#PCDATA)>
<IELEMENT behavior (name?, modifies?, ensures)>
<!ELEMENT modifies (#PCDATA)>
<!ELEMENT ensures (#PCDATA)>
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method Difference Detection between Architectures
Query Architecture * Q
Retrieved Architectures : RA
Begin Find Difference Detection
For each Retrieved Arch
Make Arch List using Archs included in Retrieved Arch
For each Arch in Arch List
Make Comp List using Arch
Make Comp List using Query Arch
Make Conn List using Arch
Make Conn List using Query Arch
For each Comp in Arch

If Comp is Arch Then add Comp to Archs
If Query Comp’s name not exists in Arch’s Comp name
Then Set flag to EQUAL_FAIL
End For
For each Conn in Arch
If Conn’s src and dest not exists in Arch’s Conn Then Set
flag to EQUAL_FAIL
End For
Get Next Arch in Retrieved Arch
End For
Get Next Integrated Arch in Repository
End For
End Difference Detection
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IntegrateCycledArch(2DGraphedArchl, 2DGraphedArch2)
Begin Proc
Search All Cycle(2DGraphedArchl, 2DGraphedArch2)
For each non-Cyclic Comps
With Common Comp pair
Merge Connector Relation Comp List
Merge Include Relation Comp List
Merge Super Relation Comp List
Combine Designing Information
Merge Description List
Remain one of two and Remove the other
End With
End For
If not exist Cycle Return
For each Cycle
newPlanel=Make new plane for 2DGraphedArch.Cycled Arch
Move all 2DGraphedArchl.Cycled Comps to newPlanel
newPlaneZ2=Make new plane for ZDGraphedArch.Cycled Arch
Move all 2DGraphedArch2.Cycled Comps to newPlane2
Make new Include Relation Link
from CurrentPlane.lastComp to newPlanel. HeadComp
Make new Include Relation Link
from CurrentPlanelastComp to newPlane2 HeadComp
End For
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&2 2) oF|EXN S8t dnE
5% dueEL ApolZo] AN e pa5e A
2 A4S A oldA 2 yEst, AlojFo] A
g 2452 @9 opIUAZ AYsd g Aoz ¥

AN 29t AEL 28 wAs 98 B¢ o9
ARE A AZE ERE 71EY olgAs §
Feied shpe) 2TEMS oUAE AT Bk,

p

of Mol AL AAF THA 729 obA9A ATA
FAE AR ZES 7154E W] AN B ¥
EEREEEER PERREPEANEEEEC RS



B o}7|dAE Aot Ao AHFaA. oFHA
FAE AA A HolE o] LE A3t A3t
THE T2 2ZEL] oHA ATAHE AT 4
oM Az 71E9 oHIHAE HAHEste] AMEE o}
23 g At ob @t AdAe 71E AL o EAE
o] A W8S FAst] Aagel A oFHAE A
Bieta, A of7 S ArFEste] A T B
AP HE Ao 2L oYX E AR
HEACE HAAD MEE AZEHC oFdAE VE
o] o}7|E A9} BgE TR AFHETG (¥ )8 HY
S AT AZEO opIER A 299 F2E HEY
o gl

(38 4) UEo] A2E oI TA &9

axEYO] op7|gH Aol AH§T Ao v AEW
e ol B A¥UE ), 2eln WAA AdE 2749
hE AVE 342 PAE wed oA HAY Jue
AT Yok WA AA7)E Be FEAES WAA A
B7b Bgake, 7 AdE e WAA 3R dAsE 2
ZEgo} of|dA HA WAL AN AMs|oF Sk,

(29 5= At A Agae] 2ZESS of7ly)
Aol WA F2F WeiFa ok

THAIZS I8t 2T E01 O 19N M4 59

Agats 71E9 A7 2ZEH o op7[dd WAzt £
etz e Az opEAE A2, o8 AAHEd
Aae) AL R HPE MEE 2ZE oPIHAE
AASA Eo

(28 62 MEATL 71E A AE AAEs AR
g o}71dA HA F2E BT gith

(T8 6) WL MZ Folft o7 |2 A 7=

AA BANA M2 g AZEYo] op7|dAE #HE
g A8 7€ oldAS FHE FEE ATHEW +A
Zhold @A BEd A3 7] op7|HA % Ato]E A
HEo] did g AgstA Ha, ol AtelE A A
HE 7oz B3 &L AdE % da #A¢ A
F0 XY BA BEE AN BHE T2 opEA
£ TS g

New Arch

(32 7) S3E TX oplEN B 71X

g3 T2E Yz 9, <FH2E 2>: TgY TR
ATEE 2ZEMO o7 HAAS d@ dAAet £
BAEE 7jwto g XML FEe) B34 722 3D oW¥
A WA dRE vepa gt



60 St=BEMeleE =2X Me-DA M15(2001.2)

<IDOCTYPE recon SYSTEM “ArchSpec.dtd”>
<architecture><name>Arch</name>
<Archinfo name="Archl” number=“1" author="AuthorA”
date="2000/09/17"/>
<ArchInfo name="“Arch2” number="1" author="AuthorB"
date="2000/09/19"/>
<Archinfo name="Arch3” number=*1" author="AuthorC"
date="2000/09/21"/>
<Archinfo name="New Arch” number="1" author=*AuthorD”
date="2000/09/25"/>
<component><eachArchInfo><name>A</name>
<component><eachArchInfo><name>B</name>
<component><eachArchInfo name="Archl”>
<name>X</name></eachArchInfo>
<eachArchinfo name="Arch2"><name>Y</name>
<eachArchlnfo name="Arch3"><name>X</name>
<eachArchinfo name="New Arch”><name>Y</name>
<connector><eachArchInfo><name>msgZ</name>
<sre>A</sre><dst>B</dst></eachArchInfo></connector>
<connector><eachArchinfo name="Archl">
<name>msgmY </name><src>A</sre><dst>X</dst>
</eachArchInfo><eachArchInfo name="Arch2”>
<name>msg Y</name><src>A</src><dst>Y</dst>
</eachArchInfo><eachArchInfo name="Arch3">
<name>msg Y </name><src>A</sre><dst>X</dst>
</eachArchInfo><eachArchInfo name=“New Arch”>
<name>msgY</name><src>A</src><dst>Y</dst>
</eachArchInfo>

</architecture>
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