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Abstract Software System Evolution is more planned and systematic maintenance process as well as a type of maintenance.

The research of software evolution provides basis of decisions for maintenance value through cost-benefit

analysis of legacy system and architecture-based software evolution enables engineers to reduce maintenance

cost by automation of repetitive evolution tasks. This paper proposes a framework for software system evolution

using architectural transformation pattern.
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transformation_ROS (%, Comps,OldDB,UpdatedDB)

createComp(ReplicaDB);

ReplicaDB=copyComp(OldDB);

add(X,ReplicaDB);

for each component ¢ of Comps
connect(X,ReplicaDB.Read, c.Read);
disconnect(X,0ldDB.Read, c.Read);
disconnect(X,0ldDB.Write, c.Write);

end for

createComp(UpdatedDB);

delete(%,01dDB);

add(X,UpdatedDB);

for each component ¢ of Comps
connect(X,UpdatedDB.Read, c.Read);
connect(X,UpdatedDB.Write, c. Write);
disconnect(X,ReplicaDB.Read, c.Read);

end for

if UpdatedDB is successfully committed
then delete(X,ReplicaDB);
else rollback(%,Comps,OldDB,UpdatedDB);
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1

2012.96.25
/Users/byronist/Documents/workspace/nhn/data/Systend . acme
/Users/byronlst/Documents/workspace/nhn/data/mapping_Systeml.dat
2

2012.86.10
/Users/byronist/Documents/ACME_workspace/Test_system/Systeml.acme
/Users/byrontst/Docunents/ACME_workspace/Test_system/mapping_Systeml.dat

3.

2012.85.13
/Users/byronlst/Documents/ACME_workspace/Test_system/System_test.acme
/Users/byronist/Documents/ACME_workspace/Test_system/mapping System_test.dat
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transformation_ROS:
AUsers/byronlst/Documents/Systeml/
eset=Compl
AUsers/byronlst/Documents/Systeml/CompDB/testl. java
<new=UpdaotedDB
<set=Compl:
/Users/byronist/Documents/Systeml/CompU/testl. java
AUsers/byronlst/Documents/Systemls/CompU/test2. java
createComp:
<new=-ReplicaDB
copyComp:
AUsers/byronlst/Documents/Systeml/CompDB/testl. java
<new=ReplicaDB
add:
AUsers/byronlst/Documents/Systeml/
<new=ReplicaDB
conneck:
/Users/byronlst/Documents/Systeml/
AUsers/byronlst/Documents/Systeml/CompU/testl. jovakp&Read
/Users/byronlst/Documents/Systeml/CompU/testl. javakp&Read

[O12! 12] transformation ROSZ|
FHA e iy

6.2 B
2 mRolAE oblgA Wal WHE o8
N R EEEZ REEEE TS

olE fsl, oI"A 7|ute] X3t Ad A<l
Rainbow framework, Simplex architecture 52
71E =0l e bsloitt. ek
o}71e)x] ¥% 38 (Transformational Architecture
Design)# oF71d9lx &3 dojQl ACMES &&
sto] olF|E|A 7|Hte] AZE O] AlxH] s}
ZE2A| 25 AABIAT o7 Wt HEs
o] g3te] AFA ol THAERE thefsiAl EA)
& g e 2ZEL] M3} HHES ALY
Je ZUYAIE AATGo2A HEZQ] &
Edo] X8} el AEstE 7hsshAl skt
E3E ASES 2he ol59 ZEEERS A5
A3l BAL AA 2 AL A B FEs 2=
7t Ve Zlske 7}5” A B gttt
zEgo] AlzE s

e
re
U A 7 Bl 8D 5 =S A
<
T
~t

EARES 1%

Edo] Alzd sl zydf=a 27

gl

Mo
ret

[1] D. Garlan, S. Cheng, A. Huang, B. Schmerl P.
Steenkiste. “Rainbow: Architecture-Based Self
Adaptation with Reusable Infrastructure” In
IEEE Computer, Vol. 37(10), October 2004.

[2] S. Cheng, D. Garlan and B. Schmerl. “RAIDE for
Engineering  Architecture-Based  Self-Adaptive
Systems,” Software Engineering - Companion
Volume, 2009. ICSE-Companion 2009. 31st
International Conference on, vol,, no., pp.435,436,
16~24 May 2009

[3] I Sommerville,
Addison Wesley, 2006.

[4] P. Oreizy, N. Medvidovic, and R. N. Taylor,
" Architecture-based runtime software evolution,”
in International Software
engineering, ICSE "98. Washington, DC, USA:
IEEE, 1998, pp.177~186.

[5] P. Oreizy, M. M. Gorlick, R. N. Taylor, D.
Heimbigner, G. Johnson, N. Medvidovic, A.
Quilici, D. S. Rosenblum, and A. L. Wolf, “An
architecture-based approach to self- adaptive

“Software Engineering”, 8th ed.

Conference on

software,” IEEE Intelligent Systems, vol. 14, pp.
54~62, May 1999.

[6] M. M. Lehman, L. A. Belady, “Program evolution:
processes of software change,”
Professional, Inc., San Diego, CA, 1985

[7]1 L. Bass, P. Clements, and R. Kazman. Software
Architecture in Practice. 2nd edition, Addison-
Wesley Professional, 2012.

[8] E. M. Dashofy, A. v. d. Hoek, and R. N. Taylor,

“A comprehensive approach for the development

Academic Press

of modular software architecture description
languages,” ACM Trans. Softw. Eng. Methodol,,
vol. 14, pp.199~245, April 2005.

[9] L. Sha, R. Rajkumar, M. Gagliardi, “A Software
Architecture for
Industrial ~Computing  Systems,”
Technical Report, Jul. 1995.

Dependable and Evolvable
CMU/SEI



28

[10] S. Kang, “Transformational Architecture Design,”
KAIST Technical Report (CS-TR- 2011-359), Apr.
2012.

[11] R. van Ommering, R. van der Linden, F,
Kramer, ]J. Magee, ], “The Koala Component
Model for Consumer Electronics Software,”
IEEE Computer 33(3), 2000.

[12] S. Cheng, D. Garlan, “Stitch: A language for

architecture-based self-adaptation,” Journal of

Systems and Software, Vol. 85, Issue 12, pp

2860~2875, December 2012.

J. Dowling and V. Cahill, “The k-component

architecture

(13]

meta-model  for  self-adaptive
software,” in REFLECTION ’01: Proceedings of
the Third International Conference on Metalevel
Architectures and Separation of Crosscutting
Concerns. London, UK: Springer- Verlag, 2001,
pp. 81~88.

[14] J. Zhang and B. H. C. Cheng, “Model- based
development of dynamically adaptive software,”
in ICSE "06: Proceedings of the 28th international
conference on Software engineering. New York,
NY, USA: ACM, 2006,pp. 371~380.

[15] W. Cazzola, A. Ghoneim, and G. Saake, “Software
evolution through dynamic adap- tation of its
0o design,” in Objects, Agents and Features:
Structuring Mechanisms for Contemporary

Software, Lecture Notes in Computer Science.

Springer-Verlag, 2004, pp. 69~84.

D. Garlan, R. Monroe, and D. Wile, “Acme: An

Architecture Description Interchange Language,”

In Proceedings of CASCON'97, pp. 169~183,

Nov. 1997.

P. Kruchten. Architectural Blueprints-The “4+1”

View Model of Software Architecture. IEEE

Software 12, 42p~50p, 1995.

[16]

(17]

AEEE ) F LAY =

A

=4

: A6 A1E (2013. 3)

XX A74

20108 KAIST #4kshs} &4(84h

2012 KAIST-CMU £ZEgo]g8t T2 &Y
(4

20123~ A KAIST #4ste) wpala}s

TAl o 2ZEg 0] F3, 2xE 0] of7HA,
E

[
<
4

o 3

20101d KAIST 48t} £34(3Hh

2012)d KAIST-CMU A ZEgo|Fgs 2 g £
(84h

2012:3~E A KAIST ZA4Hsts} vkalas

BAPoRE AZEF o] o}7|e|, 2ZE o} AFekel

k=1 4

=}

ox
mat

2000 72 ehstal 4hdsska SA(H A
2001d~2009'd AHSDS A4k S AT R A

2009 3~2013'd NHN 7]<&81#

2013'3~@A] SK Planet Software Quality Engineering &



7t
(=}

Gl

1982'd A& st Ab3| St et S<4(3HAh

19891 University of lowa 4F8} Z¢(4Ah

1992} University of lowa %4+s} }“ﬁ(‘ﬂ]’/‘]—)

199313~2001 E=F (KDALY A€

19951d~199d = IHEZ|E d-_rLi(NIST) A

A4

2001d~2005d =g BB AUt Y 205

200313~ A)] Carnegie-Mellon University MSEZ = 1)
AJn S

2005'3~2009d F=AHFAI T

2009 3~AA) KAIST A4rsky} Ry

- |
F = H|
(= -

]z

1994 F2igal AAAST A SH(3HAh

2010 University of Illinois at Urbana- Champaign
kst Z2A(HAh

1995d~2008'd 4+4d SDS

2008'~2012'd NHN AJ4Hd &2l 247

20123~&A)) SK Planet Software Quality Engineering B+

Edo] Al=d 13 29

=

29



