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Abstract During software development, much time and cost have been spent for software maintenance. Typically,
software developers segment source code into code fragments, each of which implements a single feature in it, and
then understand every feature implemented in each of the code fragments individually. In this paper, we propose
an approach based on slicing-based cohesion metrics to dividing source code into cohesive fragments, each of which
implements a single feature in it. As a case study, we applied a tool implementing proposed approach into examples
of methods including multiple features, and then confirmed the cases that the tool suggested code fragments, each
of which implements a single feature in a method.
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01: publicvoid compute(){
I1]02: inta =100;
| 03: s=0;
| 04: for(inti=0;i<=a;i++){
| 05: S=s+i;
06: }
1/07: f[0]=1,;
1/08: f[1]=1;
1109: for(inti=2;i<=a;i++){
1] 10: fli] = fli-1] + f[i-2];
11:  }
12: }
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el If(a > b)
1: if(a>b){ alb
2:  intt=a; 111 |f(a.>b){
1|2 intt=a;
3: a=b;
Il |3 a=b;
4: b=t : '
5:} b=t; 114: b=t
6: System.out.printin(b+“>=" +a); 5: }
- System.out.printin(b+ “>=" + a); 1{1] 6: System.out.printin(b+“ >=" +a);
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01: publicvoid compute(){ __ 02: inta=100;
:Jlf-b.zruu.‘hne-;;-:uiﬁo-' ---------------- ?! ... 03: 5= 0,
o3 s=0; ! 04:  for(inti=0; i <=a; i++)
| 04:  for(inti=0;i<=a;i++){ 05: S=S+i;
05: S=s+i; 06: }
o6 3} __ __ i
S (L R IR (LMD E)
08: f[1]=1; 02: inta=100;
09:  for(inti=2;i<=a;i++){ |} 07: fl0]=1;
10: fli] = f[i-1] + f[i-2]; 08: fl1]=1;
11:  } H 09: for(inti=2;i<=a;i++){
12: } 10: fli] = fli-1] + f[i-2];
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01: public static void report(Writer out, List machines, Robot robot)
02:  throws IOException

03: { HEREIZAHC (518 machineD RB D R )
04:  outwrite("FACTORY REPORT¥n"); 06: Iterator line = machines.iterator();
B 07:  while (line.hasNext()) {
I 06:  Iterator line = machines.iterator(); | 08: Machine machine = (Machine) line.next();
| 07:  while (line.hasNext()) { | 09: wout.write("Machine " + machine.name());
08: Machine machine = (Machine) line.next(); 1 10:
! 09: wout.write("Machine " + machine.name()); 1 11: if (machine.bin() != null)
1 10: 12: out.write(" bin=" + machine.bin());
Il 11 if (machine.bin() != null) I 13:
I 12: out.write(" bin=" + machine.bin()); 1 14: out.write("¥n");
1 13: 15: }
1| 14: out.write("¥n"); !
R SRR &
16:  out.write("¥n");
17:
18:__outwrite('Robot')_  _ . __ . _ . . .| ” o5
Mo if (robot.location() != null) HEREIZ#HD (§I§Slrobot0) W@O)ﬁ?ﬁ)
I 20: out.write(" location=" + robot.location().name()); I 19: if (robot.location() = null)
. 21 ) ) \ 20: out.write(" location="+ robot.location().name());
22:  if (robot.bin() != null) I 21
23: __  outwrite(” bin="+ robotbin(); _ . _ . . - 22: if (robot.bin() != null)
24: 23: out.write(" bin="+ robot.bin());
25: out.write("¥n");
26:
27: out.write("========¥n");
28: }
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01: public void template(){

28: altcode = code.substring(0,5) + "-" + code.substring(5,8);

[L29: _outprintitemplatepartone + atcode + templatepartTwo);__ __
30:  }catch (Exception e) {
31: System.out.printin("Error in substitute()");

02:  try{
03: String sourceTemplate = null;
04: String code = null;
05: String reqld = null;
06: String altcode = null;
07: PrintStream out = null;
08:
. 0 - 0 . L, = - —
(1Jg: String template = new String(sourceTemplate); *%Hbﬂ;%ﬁlz (ﬁ‘l’% L/T_ﬂ'ﬁ@ﬁm)
11; // Substitute for %CODE% 14: String templatePartOne = new String(
12: int templateSplitBegin = template.indexOf("%CODE%"); 15: template.sulbstring(o, templateSpI.itBEegin));
13: int terTLIat(éEIitEnd = temﬁteSLIitB’_eginLGE 16: String templatePartTwo = new String
M1z String templatePartOne = new String( I 17: tergplate.subst.ring((ten:j;))lateSplitEnd, template.length()));
15: template.substring(0, templateSplitBegin)); 18: code = new String(reqld);
I 16: String templatePartTwo = new String( I 19: template = new String(templatePartOne + code + templatePartTwo);
I 17: template.substring(templateSplitEnd, template.length())); I 20: / ' ;
18: code = new String(reqld); 21: Substitute for %ALTCODE%
I 19: template = new String(templatePartOne + code + templatePartTwo); I 22 templateSpI!tBegln = template.l.ndex(.)f(“%ALTCODE%");
20: 23: templateSplitEnd = templateSplitBegin + 9;
I 21: // Substitute for %ALTCODE% 24: templatePartOne = new String(
I 22: templateSplitBegin = template.indexOf("%ALTCODE%"); 25: temp:ate.substrmg(o, templ.ate(SplltBegm));
23: templateSplitEnd = templateSplitBegin +9; 26: templatePartTwo = new String
24: templatePartOne = new String( I 27: template.substring(templateSplitEnd, template.length()));
25: template.substring(0, templateSplitBegin)); I 28: altcode = code.substring(0,5) +"-" + code.substring(5,8);
26: templatePartTwo = new String( I 29: out.print(templatePartOne + altcode + templatePartTwo);
I 27: template.substring(templateSplitEnd, template.length()));
—

5 ¥ code &A% altcode DFFAEIT I A Y v RITkI 2 RS R
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AT —=h AV MRV OEBEEZNLZ T Ty 22 T
OMPEEHEBONDRT <D ELTND. ZOFEITY —R
a— ROXKMHEFANC TR UEET D20 0BEL DL DT
HY, TIEERIEET 2017 0 2T AOBYRNHE
ThdrLEZLNSD.

Nikolaos H i, A YV > K2 GRERER EBL L TV A& T & FRE
L, ZOETEZABITAY v MY 777 2V 745 Fik
FRELUL(11]. HEEZEHL TV AEFTZHET 5 HIEC
AFELARICT 0 7T MMRET T 7T 0T T AT A%
FIALTWA. F7o, HEEAEBL CWAEFIERET 2720
WCE2HOE 2— U AT v 7 IZESS FERBRSNTEY, %
NENOFEOFEEDHREEIT>T5. LH L Nikolaos b
DOFEBLARTLOFE LR UL, Boundary Block & RIS,
F L E oY — A a— FOFEBEA THREGMOMRIH 21T - T
W2, TEREIC 1 SDOBREE FZB L TW\Wbda— R zHmHs
DT EMTER. ZHIEA Y v R Z AR S L 72 BREmdl
OBRHEITOTNBHIZbIZLEZ BN, DX ) I EEFEM O
M E1T 5 AL, BREEHORESN TR - RAIN TV
BEEEGEIIZAT — R AV N EHEREEMICETL Z N TE RN
AFETIEA Y v M ZERE IZLTRLT, FHICA Y v
RIS FTRE 2o b RERE T 2 9~ 2 Z L1k c & o0, K0
el LCEMRa— R AT 22 LR TELLEZ26N5.

6. BhHh Y I

AR CTIREARE DY — 2 a— REEZEOZDIZ, AV v R
NE 1 OOHWREZEB L TS a— R T & IiRT 2 Fikx
R LFEOFHEORGEATo 7. BEEZZ) 777 20 v
TOVENRS D EENTND Y —RAa— Rz OnHwy, 7
T AUNENDHD L SN TVWAHBREZ LI, b LIEARFET
RE LTI S ICca— R ZIRT 52 N TE2

SHOBEE LTI, L0EL DY —2a— R CTihER%
THVEND D, BEOFEBRITHBA/NE L, EBICHE =F D
2 DHSRETEIR & ORI EITZ TV, TD7, HRERE
BT HIEICRY, BAREDT 1S T AERICE DR
BRHDLD, ERTOILENHDLHEZZOND. £V —A
a— ROMRITREE OSENLETH S, 348 TRk 51,
AFEFERTOT v T T MEES T T 7 — ROMBEDEEF
HLTW5., TOROHEEN OQ") La->TEY, KEA

Yy RIZx L COMPTICIER IR 2 282, £72, EHo A
Yy RENCE DHREDIRTR ATV 2N E B X TV D, A
Yy FEIOEAFEREZN, 70T MRIFS T 7RLOfE
#1752 L CRBT 5 FETHS.
Bt
AWFFEIE, HARFIHRF S B e igh & R (C)
(GRREEF 5 22500077) OBALE STz,

X ik

1] SATEOE NHHRLBHEER V7 ho =T - =V =7 Y
7ok —, “V7 MU =TT -4 A# 2009, p27, H
# BP #k, 2009.

[2] L.E. Deimel, Jr., “The uses of program reading,” SIGCSE
Bull., vol.17, pp.5-14, June 1985.

[3] D.R. Raymond, “Reading source code,” In Proc. CASCON,
pp.3-16, Oct. 1991.

[4] Eisenbarth, T., Koschke, R., Simon, and D.:; “Locating
features in source code,” IEEE Trans. Softw. Eng., vol.29,
pp.210-224, 2003.

[5] M. Weiser, “Program slicing,” In Proc. of ICSE, pp.439—
449, 1981.

6] ==, BEBISE, MARET, HEFRS, “ZEREREA RV
7 AR T T 7 A B A MASU OBZE,” B #ilE %
L LEE D, vol.92, no.9, pp.1518-1531, Sept. 2009.

71 V4 VT7AL-C. V=AY, VIF OBV TI—=0T 7, T
AF—, 2004.

[8] N. Yoshida, M. Kinoshita, and H. Iida, “A cohesion metric
approach to dividing source code into functional segments
to improve maintainability,” In Proc. of CSMR, pp.365-370,
Mar. 2012.

9] X. Wang, L. Pollock, and K. Vijay-Shanker, “Automatic
segmentation of method code into meaningful blocks to im-
prove readability,” In Proc. of WCRE, pp.35-44, Oct. 2011.

[10] J. Krinke, “Statement-level cohesion metrics and their vi-
sualization,” In Proc. of SCAM, pp.37-46, Oct. 2007.

[11] N. Tsantalis and A. Chatzigeorgiou, “Identification of ex-
tract method refactoring opportunities for the decomposi-

tion of methods,” Journal of Systems and Software, vol.84,
no.10, pp.1757-1782, May 2011.



