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The Experimental Evaluation of the Method of Software Overhaul

SHINJI UcHIDA, ! KAzUuyUKI SHIMA,™? YASUHIRO TAKEMURAT?
and KEN-1CHI MATSUMOTO™

Improving software understandability is one of effective methods to enhance efficiency of
software maintenance. This paper describes debugging experiments to confirm that software
overhaul we proposed can be used to improve software understandability. Software overhaul
is a method for externalizing process of understanding software and consists of deconstruction
and reconstruction. Deconstruction is to take a software system apart to components. Re-
construction is to reproduce the software system by putting the components together again.
Analyzing the history of activities of reconstruction, we can find issues of understandability
in software. In the experiment, subjects debugged software systems which applied and not
applied software overhaul. We compared time for debugging software systems which applied
and not applied software overhaul and confirmed time for debugging software systems which
applied overhaul is shorter than the others. The results show overhaul can be used to find
issues of understandability that reduce efficiency of debugging.
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Fig.1 The sample of software overhaul.

F—ri—h—ny—n || #BE |

HEERFX A
EEv=17)L

02 0000000000000O0

Fig.2 The environment of software overhaul.
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Fig.3 The screen of software overhaul tool.
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Fig.4 The procedure of software overhaul.
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Fig.5 The history of software overhaul.
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Table 10 The results of two-way layout analysis of
variance based on hypothesis2.
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0000 %000 100000000 300000

OOEUIO0O0DO EUSOO0OO0O0O0COOO0O0O000O0

gooobobooooooooooooooooooo

gooobobooodooooooobooooooooo

gobooo

e D0 100000 EUIOOOOOOODOOODODO
goboooooooooooooboooooooo
gooooooooooo

e 00200000 EULIO EUSOOOOOODO
gooobooboooooooobooooooooo
goooobooooobooobooooon

6. O O

6.1 JO00O00OO0OO0OO0OO00O0OO0O00OO0
goboboooooooooooooboooooooo
gooooboooooooboobooooooooooo
gooooboooooobooooooboooooooo
gooobooooooooooboooobooonoooo
goooboooooooobobooooooboooboobo
020000000

e JO0OUI0ODOODOOOODOOOD

e JO0O0OC0CO100O00UOOOOOODOODOO

goooooo

goboboooooooobooooooobooooo
0000000000000000000%0000
gooooboooooooooooooooooooo
gooooooooooooooooooooooo
gooobooooooooooobooooonoooo
gooooboooooooooooboooooooo
gooooooooooooooooooooooo
goooooooooooooboooooboobo
gdoobooooooobooooooobooboooobo
00000000000 0000000OO0O0on®o0n
goooobooooooooboooobooboooooo
gooobooooobooooooobooboonoooo
gobobooooooooooooobooboonoooon
goooboooooooooooooboooooooo
ooboooooboooooo

6.2 JO0O0OOODOO
gooobobooooooooooobooooooo

goooOooooooooooooboooboog 1337

gobooooooooobooocoOoooooobobooo
gooooboooooooboobocoooooooooo
0300000000000%0

e JODOODODO

e JODOODO

e 00O
goooooboooooooooboooooooo
goboooooooooboooooooobooooboo
gbobooboooooobooooooooooooboo
gobooooooooooocooooobooooooa
gboooooooo
ooboooooooooooooooooboobo 10
gobooooobooooobooboooooobooonoo
goooooooooooobboooooooboool
gobooooooooooooooooooobonoo
gooooooooooobooooboobooooooo
goooooooooooooOoooobobobooo
gobooooooooooooboooooooooa
goboooooooobocooobooooooooba
goboooooooooocdoobooooooboooa
gobooooooooboooboooOooooobooo
gobooooooooboooboooOooooobooo
gooooooooooooobooooooooon
ooboooooooooboooooobooooooo
gobooooobooboooboooobooooooooo
goooooooooobooobooooooobooo
goooobooooooooboooooobobooooo
goboooooooboooooooooooobooo
gbobooooooooboooooobooooobooa
gobooooooooooooboooboooooooon

7. 0000

0oooooobObOooo0o0o0ooooooooo
O0000000000000000ORecalldFill-in-the-
blank( Maintenance task 0 0 0000000000
gooodooboboooooooobooboooooa
goobodooooooboboooooooooooad
goooobooobooobobobooobooboo
0o0O0o%000000000000000000
oo0obooobobooobooooo
e JIDDDOOODDOOUODOOODO
e JI0IDUOODODDOODOODUODOODO
oood
e J000O0OO0DDOODODOODOODODDDOOO
ooo
goodoooooooooooooboboooood



1338 ooooooooo

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooo

0000000000000 2000000000
0ooo

e 00DDDDODODOOOOOOOOOOOOOD

ooo'Yo
e 0IDDODOOOODODOOOOOOOODOD
oooooooooo'o

00000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000
Recal 00000000000 DOODOOD
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000 RecalDODOODO0O
Fill-in-the-blank® 0 0000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 Fill-in-the-blank 00O
ooo

Maintenance task® 00000000000 ODO
000000000000000000000000
00000000000000D000000000
000000000000 6)07) 00000000
000000000000000000000000

Mar. 2008

Maintenance task 00000000000 O0O0O0O
Jooooooooooooooooooooooo
Joodooooooooooooooooooon
Jo0o0o0ooooooooooooooooooon
Jo00oo0ooooooOooooOoooooooon
goobodooooooboboooooooooooad
joo0oopOoDoDOoocCcoooooooooooan
gooooooOoUoooooooooooooooo
go010ooooooooOoboobooooboboOoo
ooo0ooooUoooooOoooooooooooo
for0000000O0OODODODOODO 10000000
gooooooooooooooooooooooo
00000000000 Maintenance task 00 00O
00000o0ooooooooooogoooooon
JooooooOoooooooOoOogooooooon
gooooooboobobobooooooooboooa
goobooooooobobooooooboooood
goo0Ooooooooooooooooooooo
O00O00000DQO Maintenance task D OO0 O00O0O0
JoobO0ooooooooooooooogooooo
gooooooooooooooooooooooo
Jooooooooooooooooooooooo
oooooo

8. 0000

gooooooooooooooobooooooo
goboooooooooobooboboooooobooboboo
goboooooooooobooooooobooOooa
goboooooooooboooooooooobooo
goboooooouoooooooooooobooooo
goboooooooboobooocoooooooboooo
goboooooooooooooooooooooo
gooooooooooobobooooooboDbonbo
goboooooooooooobooooooboooo
gobooooooooooboooooooboboboobooo
goboooooooooobooboboooooobooboboo
goooobooooboo

gobooooooooooooboooooooo
gobooooooooooooobocooooobooa
gobooooooooobooooooobobooooo
goboooooooobooooboooooooobooo
goooooooo

g o0 0 0O

1) Boehm, B.W., Brown, J.R., Kaspar, H.,
Lipow, M., MacLeod, G.J. and Merritt, M.J.:



Vol. 49 No. 3

Characteristics of Software Quality, North Hol-
land Publishing Company (1978).

2) Brain, W.K. and Rob, PO O MIOOOOO 0O
000000000 OASCIIOO (2000).

3) Dahl, O.J., Dijkstra, E.W. and Hoare, C.A.R.
obmooboooo oboboboboo™@o
00000D0ooooooooooo (1975).

4) Dunsmore, A. and Roper, M.: A Comparative
Evaluation of Program Comprehension Mea-
sures, The Journal of Systems and Software,
Vol.52, Issue 3, pp.121-129 (2000).

5) ISO/IEC 9126: Information Technology, Soft-
ware Product Evaluation, Quality, Character-
istics and Guidelines for their Use (2001).

6) Letovsky, S.: Cognitive Processes in Program
Comprehension, Proc. Empirical Studies of
Programmers, 1st Workshop, pp.58—79 (1986).

7) Littman, D.C., Pinto, J., Letovsky, S. and
Soloway, E.: Mental Models and Software
Maintenance, Proc. Empirical Studies of Pro-
grammers, 1st WorkshopO pp.80-98 (1986).

8) 00 0OUO0OO0UOUOUOOOUDOOOOODOO
O000O0OTBSOO (1982).

9) 0000000000 UoUoooooooo
gboobooboobooboboooooboogoo
0000000000000 0000ODOSS98-28,
pp-15-22 (1998).

10) Probst, M.: The lispreader library.
http://www.complang.tuwien.ac.at/ schani/
lispreader/

11) Porter, A.A., Siy, H., Toman, C.A. and Votta,
L.G.: An experiment to assess the cost-benefits
of code inspections in large scale software de-
velopment, IEEE Trans. Softw. Eng., Vol.23,
No.6, pp.329-346 (1997).

12) Regelson, E. and Anderson, A.: Debugging
practices for complex legacy software systems,
Proc. International Conference on Software
Maintenance, pp.137-143 (1994).

13) Shima, K., Takemura, Y. and Matsumoto,
K.: An approach to experimental evaluation of
software understandability, Proc. International
Symposium on Empirical Software FEngineer-
ing, pp.48-55 (2002).

14) 000000000 OoO0oOooOoOooOoooon
O000000O00oOooooo (1988).

15) 00000000000 OooooOooooo
goooobooooboobooboooobobooo
doooooodoooobooboobooooood
000000000SS2000-52, pp.81-88 (2001).

16) JOJ0O0O0O0O DOOOO OUOOOOooOO
goodoobobooooboobooooboogoo
J0D00000000 20020000pp.116-121
(2002).

goooOooooooooooooboooboog 1339

17) Yourdon, E0D0MODO000000000M
0000000000000000000000
0 (1981).

18) 000000000 0Excel000000000
000 (2006).

(0D 190 50 15000)
(0D 190 120 4 000)

ud ooooooo
ogo9oboOoOooboboooooooo
i goooooooooooobooo 11
} gooooooocoooooooo
h gooooooooooooooo
& 1vO0000oco0oobooooooon
01200000000000000000000O0
gob0O 1600000000 8ODOODOOODOO
oooooooooooooooooboboboboo

ttotomoooooooooooobooooooooa
oboooobobooobobocoooooooboooonon

ad gooboooo

gOos5000000000000
0go0o0ooooeOOobOObDOOO
goooooooobooobooo
0oooooboOo e0oooooon
goooooooooooog 19
JO00oOO0ooOoDOoobOooDooDmoooooooo
O0000000000000000IEEE Computer
Society 0 0 00O

OO0 O0OoOooooo

OO0 400000000000
00o0o0ooooooooooood
O00ooooomoooooog
goooooobooooooooo
gooooboobooooooono
000000000000 0IEEE Education Society
oooOo




1340 ooooooooo Mar. 2008

00 Ooboooono
O0e00O0O0OODODODOOOO
0ooooboooooobooo
goooobooobooobooo
0o0o0o0ooOoboooDb 5000
@ oooooooooooooooo
0 1300000000000000000O000O
ooooooooooooOoooooooo/ooo
goboooboooboobooboooboobooo
OO0O0O00ACM O0OOUOIEEE Senior Member[




