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Abstract To facilitate adaptation of legacy software for the service-oriented architecture (SOA), this paper presents a
method that systematically extracts services from source codes of a procedural system. We first obtain data flow diagrams
(DFDs) from the given source codes with the existing reverse-engineering technique. Then, we define dependencies among
processes on the DFDs by classifying the data into three categories. Based on the dependencies, we propose six rules that
aggregate several processes on the DFDs as a self-contained service. We have conducted an experiment for an existing legacy
application (liqguor management system). As a result, it was shown that services with various granularities were identified
reasonably from the source codes.

Keywords Service-Oriented Architecture, Legacy Software, DFD, Reverse Engineering, Service Extraction

SOA SOA

SOA

(4]
(SOA)[3]
SOA

SOA



DFD

DFD

SOA

2.2 SOA

[4] SOA
DFD
SOA
SOA
SOA [3]
[5] (b)
3 SOA
)
2.3.
SOA
)
cC C
S={s1,s2,..., sn}
C 2.1
SOA
[2][4]
Web [8]
3.
3.1
( [101)

DFD Cc

(a)

Si



STEP1
STEP2
STEP3
STEP4

3.2

€))

)

3

3.3.

P1, P2

€))
P2

C DFD
DFD
DFD
DFD
STEP1

[11[6]
DFD
DFD

STEP2

DFD 3

DFD S

DFD M

STEP3
2.1
DFD

P1

DFD

STEP2

2.1

DFD

2
P1 P2
P1 P2 o)
@
P1 P2
P1 P2
P1 P2 MD SD
P1
P2
P1
€))
P1 P2
PL P2
P1 P2 c
3.4. STEP4
STEP3
PL P2 1
P1 P2
P1|P2
6
1
1 MD
A B
AB
1
A

P1 P2

P1+P2



FOEAA +( FoEzB
3
SrElREE _
~ gnexa Sl snezs
T — S -
4
A
SD
B
(0]
B A
A
B
A B
A B
C
A
B
B
B

BEdDH .
[(\}cfm =
5
_ BETH .
o
6
5
5
A C
B C C
A B
A C B C
C
A B C
A B
c MD
o)
6
6
A B
B C C
B B
A
C A
A
B C
A B
c MD
0
DFD
4,
4.1
[9]
c 800



EETER

T BN T am— a
wEE 1 BAE T BET%
-~ - / FREFT S \
— T Ty S £ 5 s HEH—HER s
HEERE —rf\ﬁﬁé}%/ﬁ  EEFREE @;ﬁﬁﬁgg} 77777777 Qi:f/ e \-1 o s
. — - ;\ e R
(@BamFx7) i e L
e
BERFTY |5 s i
IS —E X TEx L G \ PrE—
———= BET—5 ( Ty i
[ EEsE : = ma——
Iommes AT wEEE
i 10 DFD
s J
s 5
(=zamas’ eEERsEE e
& > & =2
WEEBEART R EEHLERT X
8 DED 4.3.
8 (2)
9
(1) (8) 1
5 6 1) @@ ©
(4) (5 (6) () (8 2
: 4.4.
T — By 8 (3
EEEF N M M /M M 1S
R e EEF—5 10
9 DFD @ 1
3 6 3) 4 () (©)
4 1 3 @ @)
2 (6) (7)
4 @M1@1EG) @4 (B )]
4.2.
DFD SOA
8
DFD 5 5.1
(1) (5
2 2 3 O @ @O @ (@

M 1@ 1G)(4)1(5)



Ward

DFD
3 DFD
6.
DFD
Web SOA
(b) DFD
DFD
DFD

[1] A.B.O'Hare, E.W.Troan, "RE-Analyzer: From source
code to structured analysis”, IBM Systems Journals,
Vol.33, No.1, 1994.

[2] Hao He, What is Service-Oriented Architecture? —

DFD http://webservices.xml.com/pub/a/ws/2003/09/30
/soa.html

[3] M.P.Papazoglow, D.Georgakopoulos, "Service

Oriented Computing”, In Communications of the
(©) ACM, Vol.46, No.10, pp.25-28, October 2003.

[4] 77
BPM SOA~”, , Vol.46, No.1, pp60-63,
January 2005.

(5] , : , )77

, Vol.44, No.8,
pp.2178--2188, August 2003.

[6] P. Benedusi, A. Cimitile, and U. De Carlini, "A
reverse engineering methodology to reconstruct
hierarchical data flow diagrams for software
maintenance >” Proc. of Int'l Conf, on Software
Maintenance (ICSM’89), pp.180-189, Oct. 1989.

[7]1 P.T. Ward, "The transformation schema: An
extension of the data flow diagram to represent
control and timing”, IEEE Trans on Software Eng,
Vol.12, pp.198-210, 1986.

[8] W3C Web Service Activity - http://www.w3.0rg/2002
Iws/

[9] (X3

5.2. 7z Vol.25, No.9, pp.934-935, 1984.
Ward [71 DFD [10] , “XML Web

, http://www.atmarkit.co.jp/fdotnet/
opinion/yoshimatsu/onepoint03.html, July 2002.



