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002200000000000000 Puye: 00000ALGORITHM(Pstare, ) 0000
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(assignment statement)
cl = { c| xeRef(s)\(x, c)eSCset} U imp;
kill :={ (x, c) | xeDef(s)\(x, c)cSCset};
gen = { (X, Ueecic) | xEDef(s)};
SCset ;= SCset kill U gen

(input statement)
kill == { (x, c) | xeDef(s)\(x, c)cSCset};
gen := SCset,put(S)
(* { x| xeSCset,pui(s) } = Def(s) *)
SCset := SCset kill U gen

(output statement)
cl :={ c| xeRef(s)\(x, c)eSCset} U imp
SCoutput = Ueecic; SCset ;= SCset

(if statement)(if E then By, €lse B;se)
cl:={ c| xeRef(E)\(x, c)eSCset} U imp;
SCsef,. := SCset;
ALGORITHM(Bipen, Ueecr€); SCSefyer, := SCset;
SCset := SCsgt.;
ALGORITHM(Bjse, Uecerc); SCselys. := SCset;
SCset := unite(SCsgt.,, SCsel;s.)

(while statement)(while E do B)

SCse},. :=0;

while SCset<> SCse},.. begin
cl :={ c | xeRef(E)\(x, c)eSCset} U imp;
ALGORITHM(B, Uccq0);
SCset := unite(SCset, SCgse)

end

SCset := SCsgt.

022:000000000000:ALGORITHM(S,imp)(1/2)
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(block statement)(being B; ... B,; end)
ALGORITHM(B1, Llccei0);

ALGORITHM(B,,, Liccei€)
SCset := SCset

(procedure call)
statement calls a proceduré’.

SCsetey =0
for i:= 010 |Syctuars| DEQIN

cl = { c| (Suctuaisli], c)eSCset};

Scs%ea&t = Scseltext U { (Pformals[i]’ Cl) };
end,
foreach xeRef’(P) begin

Scs%ext = Scseltext U

{ (x, ¢)| (x, c)eSCset}

end,
SCset := SCsegl,y:
analysis of procedur®;

kill == 0;
for i:= 010 |Syctuars| DEQIN
kill := kill U

{ (Pformals[i]a C) ’ (PfOT'mCLlS[i]v C)ESCset}
end

SCset := SCset kill

023: 000000000000 :ALGORITHM(S,imp)(2/2)
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Ref(s)) 0s0O0O0O0O00O000O0O

Def(s): O0s0O0O0O0O00O0O00OO

Ref(P): 000 POODOOOOOODOOOOO

Def(P): OO0 POOOOOOOOOOOOO

Swtwats: 00000000 sO0000000O
Pformats: 000 POOOOODODO

SCset: 100000 O0OOOOOOOOOO

SCset,: 000 sO00000000O@MO,SC)DOOO0OOOO
SCoutput(s): 000 sOD DO SC

U 00000000000

unite(A,B): DO0OO00O0O0O0OO0OOOODAOBOOOODOOOOOOOOO SC
ooAOBOOOOOODOOSCOOODOODOOD

0 24:ALGOoRITHM O OO OODOO

goooooboon

00000025000 fd0o00Ud0oOooOoOooOoOoOooooOooooOoog
SCset(8) :H{(a, low), (X, low), (Y, low)}
000O00DbOo0oo8soobOoooooooono 22000
Eill == {(y, low)}; gen :={(y, high)}
SCset(8") := SCset(8) kill U gen

={(a,low), (X, low), (y, high)}

O000000 SCset(9 000009000000 DODOOOODOODOODOODDOL8
0dooooooooooooooooooooon
SCset(18’) :={(a, high), (X, low), (y, high), (f, high)}
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O000000D0O0OO0000D0OO0O0O000DD Osaka Slicing Systémd O 0 0 OS]
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program sample;
var a : integer;

0000000 ax—lowdO0O ¥

1
2
3
4: function f(x : integer) : integer;
5:
6: vary:integer,

7

8

begin
readin(y); (* < high *)

9: if a> Othen
10:  begin
11: a=y+1;
12: y:i=x—1;
13:  end;
14:

15:  writeln (y);
16:  writeln (x);

17:

18: f:=vy;
19: end
20: ...

21: end.
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alyze P.Eval

yoyakuvs.pas

Execute

Preserve

Options
status

Misc

2] i=TmpReservellate;
1_indes] :=TmphunPeople;
_index] :=TnpCustonMo;
wdex] :=TnpIraibo;

2] 2=rank;

w]i=1;
43

JTPUT €€444€44™ 05

aku hyou’ ;

gk ninzuu ')

il." 7, HikaeCustomHo[i],
77, HikaeNunPeople[il) 5

O270000000oboogooobooon

3
’

A| load file youakuVs.pas
start analyze progran
HUMBER OF STATEMENTS 30
analyze finished
def ine-> {G6)

riumber sLOK

=et sec number 56
start analyze progran
analyze finished

Oz28000000000000
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alyze P.Eval

yoyakuV7.pas

Execute

Preserve

Options
status

2] t=TmpReservelate;
1_index] :=TmphunPeop Le;
_indes] :=TnpCustombo;
wdex] :=TnpIraibo;

2] t=rank;

] =13
4

JTPUT <<4<€<<<™) 5

aku hyou’ s

jaku ninzuu )

il,” 7, HikaeCustombNali],’
* 7 HikaeNumPeople[j]1);

gz290000000boo0oobobogooon

2
3

=tart analyze progran
NUMBER OF STATEMENTS 30
analyze finished
define-» (56)

riLmber $L Okl

A| load file yoyakuVD,pas

set sec number 56
=tart analyze progran
analyze finished

load file uoyakuVT.pas
=tart analyze progran
MUMBER OF STATEMENTS 30
analyze finished

et sec b 56

=tart analyze progran
analuze finished
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elze if (clearance = 5) then hegin
if Sikibetusi="p” then print_credits

else
if Sikibetusi=’u’ then update_grade?
else
if Sikibetusi="d’ then delete_grade?
else

if Sikibetusi="n" then check:=0
else begin

Bl

¥i
Page Up | Page Down | Top | Bottom |Gom Ijnel

1A

File Analyze P.Eval Execute Presetrve DOptions Misc
studentinfo.lc status
begin A set culturalgrade: low Nl
initialize; culturalgrade: low
check := 1; refer-> (39)
clearance := ninshou; i
while (check »= 1) do begin csubn
if (clearance <= 0} then hegin i
check 3= 0
end; =et szec culturalgrade 35 cgrade
writeln(’ Input your operate’); define-> (44
readln(Sikibetusil; zet specialgrades low
if (clearance = 4) then begin specialgrades low
if Sikibetusi="p’ then print_creditl refer—> (44)
else i
if Sikibetusi='gq” then check:=0 s=subn
else hegin J
writeln’ERROR) 5
check := =et sec specialgrade 44 sgrade
end =tart analyze program
end analyze finished =
else v
if (clearance = 3) then begin
iE Sikibetusi="p’ then print_creditZ Bl I,4
else i
if Sikibetusi=’u’ then Lpdate_sradel eI
else A
if Sikibetusi="d’ then delete_gradel
alza
if Sikibetusi="g' then check:=
else begin
writeln{*ERROR");
check :=!
end
end
else if (clearance = 5) then begin
if Sikibetusi="p® then print_credits
else
if Sikibetusi="u’ then update_grade2
else
if Sikibetusi="d’ then delete_grade?
else =
if Sikibetusi="g’ then check:=
elze begin IV
Page Up | Page Down | Top | Bottom |Gom Ijnel ¥
= |5l |
(@scoOOo0ooon
‘ File Analyze P.Eval Execute Preserve Options Misc
studentinfo.lic status
begin A i A
initialize;
check := 1; =t zec specialgrade 44 sgrade
clearance = ninshou; start analyze program
while (check »= 1) do begin analyze finished
if {clearance <= 0) then hegin function ninshous
check =0 control-dependence +1ow
end; funct ion-out 1thigh
writeln(’ Input your operate’): paraneter
readln(Sikibetusi); gIn—>  codetstudent
if {clearance = 4) then begin studentn:low
if Sikibetusi="p’ then print_creditl sopcodeisop
else copcodecop
if Sikibetusi="q’ then check:=0 20ut—>  clearanceshigh
else hegin studentnumber: low
writeln{ ERROR ) ;
check :=0 =2t sec specialgrade 100045 low
end start analyze progran
end analyze finished =
else v
if (clearance = 3} then begin
if Sikibetusi="p’ then print_creditZ = |
else e display
if Sikibetusi="u’ then update_gradel
alse A
if Sikibetusi="d’ then delete gradel
else
if Sikibetusi="g' then check:=l
else begin
writeln{’ERROR");
check :=!
end
end

(pscooooooon

0214:0000000000000000

32



24 200000

O0000Bo| 0000000000000 ooooooooooooon
gboooboogobooboboobobooobooboboobobobooboong
pobGUOOOODOOO0OODOOOOODOOUODOOOODOOOOODOODOODOODO
oooooooobooopPDGUOUODOOOOOOODOOOOOOOODOOOOODO
gooobooboobobobobooboboobobooboobobbooboong
ooooooooboopbGUUOOOOODOOOODOOOUOODOOODOOODOOO
ubooobooboboobooboobobooboboobooobooobooboonogd
goobooboobboobooboooboobboooboobboooboon

gbobooboboobuoobuoobobooboobooboboobooboan
ubooboooboooobobboobooboaooooboobooobobooboooonogd
goooboboooboooboobooboobobobobobooboobooboong
ubogboobobobobooboboboobuoobobboboobooboonogd
uboooboboooboooboooboobobooobobboboobooooboonog
goboobobooobooobooboobbobooboobobobooboobooboong
gbooboobuobobooboobobbobooboobbobooboobooanod
uboboobooboboobooboobobooboobobooboo

33






030 0000obooooooobooood
Jooodootdboodboodtd

3.1 00

gobooooboboooboboooobobooooboobboooooboboo
uboobooboobboboobuooooboooboboboobooboobooboonogd
uboooooboboooboobobboboobooboobobooobooboaong
goboobooooboboooboboooobooooboobooboboooboDbo
ubobobooooobobobooboobobobooboboboboooboboobon
uboooboooobobooboobobbobooboobooobooboooboong
gbobooobooboobooboobo

OoO000DOo00O0oooO0O0ooo0oU0oooO0 @7booooooooooooo
gbooobooboboboboobooboobobobooboobooooboong
gboboobooobooboboooobobooooboboooboobobooboobooo
ubobooooboboooboboobbooobobooobbooobbuooobboon
gboooboboobooboooobobooboobobooboooboboong
gbobooooooobobooooboobooboooboboobooooboobooooobooDo
ugboogn

gbobooobbooobooobboooobooobbooobobooooboboo
gboooboooobooboboooooogoobooogboboboooooooboDo
000000000 00DO0OC0O0O000g [z 25| 000gooooooooood
0000000000000 000000000O0verriddJ0O00000D0O0OOHideOO
goboboooboooobobooogobooboboooooobooboooobooDo
uboobooobooboboboooboobobbobooboboooboooboobooonoad
0000000000 000000 [22,26p0000000000000000000
gbooboobooboooooooooooooooooog

O0000JAvA[lS]0000D00O0000D0OO000DOOO0O0O0ODOODODODOO0
gooobobooobooobooboobooboobobobooboobobooboong
ubodgobgoboobobuooboboobobbooboobooboobodaondgd
ooooOo0oOooOooOoooOoOoOoboOo0oOoooo0oboOOoOoboooboboOoo 200
goooboobogboobobooboobooboboooboobooboong
ooooooooboooooobbooogoAavaODOOOOOoOooboDObOOoOoOooDo
ubobooboooboboobobooboobboobooobobooboooonobooooan

go0o32000000b00b0b0b0bobobobUuDbOo330d WAoo
oooooooooogooos40boobbooboobboooboooooooooo

35



public class Base {

/ldo something

}
}

public class Derived
extends Base {

class Test {

public void m3() {

obj = new Derived();

obj.m1("ten”);

public void m4() {
this.m2()

Test

public void m1(int x) { Derived obj; void m2()
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} obj = new Derived(); ( 9) void m3()

public void m1(String x) { obj.m1(10);

Derived

public void m1(int x)|{

//do something

} }
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Derived

void m1(int)
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private Task task; private Task task;

publlc void init (Strlng tag, AttributeList attrs) { public void init (Stnng tag, AttributeList attrs) {

k.setlocation(.....); task.setLocation(......);
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if (target 1= null) { if (target != null) {
task.setOwningTarget(target); task.setOwningTarget(target),

target.addTask(task); tar e_t.jcldd'l'ask(task);
} task.init();

} wrapper = task.getRuntime.
configurableWrapper();
wrapper.setattributes(attrs);

(a) vl } else
configure(task,attrs,project);

}

(b) v1.2

0 3.8:v1.10 v1.20 00 0O TaskHandler:init(2 O O

0)oooooviioooo init) ggbobooooboboooaoboobobooon
Oexecute() 0000OO0ODOODOOOOOO0OOODOODOOOOO

e Ant:.execute()
vil00Ovi200000000oooooooodoooooboooooooooono

000000 39000000000000000O0Property::init() ooo
0 0 O O O Property::execute() godooodoooooouoooooon
public void execute() { public void execute() {
”I-Enumeration e = properties.elements(); “I-Enumeration e = properties.elements();
while (e.hasMoreElements()){ while (e.hasMoreElements()}{
Eﬁzﬁﬁ p = (property) e.nextElement(); Property p = (property) e.nextElement();
p.execute();
} }
} }
(@) vi1.1 (b) v1.2

0 3.9:v1.10 v1.20000 Ant::execute(O O O

000000004 Property::init() 0 0O 0O O O Property::execute() oo
000000000000000v1.10000 Property:init() Ovi20O000

45



Property::execute() 0oo0boOooooooooooog

oo oobboooooooboboobboooooooobooo
gooddooooooooonooooooooooooooooooooooooooo
0oo0o0o0ooooooooooboooooooooooooobooooooooooa
goobobbodooodooobbdooooooooooooobbooooooa
Ooooooooooooooobooooooooooon

35 300000

oboboboboboboboooobo wawaAbDODbObODOobDoboDooooooboo
oobooobooobooooooooboooooooboobo 20000 bOODOO
gboooboobobobobooboboooboobobbobooobooooobooboo
goooboooboooboobobboboobooboboooboobooboooboobo
gooboooooooooooon

obobobob A 00O0OOO0OOODODODOODOOOoOOobOOOobOOobOOoD
gboooboobobooboobooboboobooboobooboobobobobo
gboogobobooooobooooooobobobobooooboboooobooboon
ugbobooboobooobobooboooboobooon

46



40 0UOO0O00O00oooooouoood
HREEN

41 00O

goboooobooboboooooboboooobobooboboooooobooboo
ubobodbgobobbooobuoobooboboobooboobooboonod
ubooooobooboboboobooboobobooobobooboboboobooonog
gbobgoooboobooboobobooooboobooboobobooboboooon
uboobdobgobobboobooboobobboboobobooboboonoad
ugooobobooboboobbboooooooboooboboboooooooobooboobooboboog
gobobooobooooboboobooooboboooobooobobobobooDbo
ubobooobooboobboobooboo

000000000000 0D000DOSourceForge 46l 000 0D0O0O0OOOO0ODOO
gboogboboooboobooobooboooooboboooobooboboooboDbo
uboobobooooboobobboboobooboobobobooboonogd
gboooboobobobooboobobboboobooboboboobobooong
googbobooogobobooogobooboboobobooboobooooboDo
uboboobooooodgd

gboobobooboobooooboobobooboobooboboobooon
googboboooobooobobooooboobooooobooooobobooDo
O000000ooooo0U0UoooooOo0ooDooOoOo @y, spuoooood
gbooobooboobobobooboobobobooobooboboobooboog
googboboooboobooboooobobooooboboooobobooooboDo
ubboobooboobbooboobboobooobbooobooan

gboobopoobobobooboboobooboobooobooboboobooon
O (ComponentRankl ,CRO)0 0000000000 OOOOODOOOOCOOOOOO
uboooboobobooboboobooobobooboboobobooboobooonoad
goooboboooboooboobooboboobobobobooboooboboonbg
uboobuooboobobobooboboobooboboobuooboobond
uboboobooooboboboobuooobooboboboboobooboboobobon
gboooboboooboooboobobooboooobobobooboooboboonbg
ubogbooboobobbodobuoobobbobooboobooobooboboond
ubboooboobooobboobooooboo

goboobooboboobobooouobogbJeavdd Do oobog
000 ComponentRank D 0000000 OCOOOO0O00O0OO0OOODOOCOOOOO

47



O0000ooOoooooooooooooboobooooooooooooocrROOOO
00000000ooooOooooooagooan (Software Product Archiving, analyzing,
and Retrieving SystensPARPO OO0 OO0 OOO

0004200 0000000CROODOOODOODOOOODOOOOOOO430000
CROOODOODODOODOODOODOCROODODODODODODODOOOO4.40000Java
00000 oooooooo450000000000000ooooa
000oooOoo0ooooodoooo 4600000000000 0O0000DODODOOOO

4.2 Component Rank 0O 0O [

O000oo0oo0ooooo0oooooooooooooooooooooon (Com-
ponentRankl,CRO)O0O0OOOOOOO

421 0J00ODOODOODOOOO

00000000000 (Software Componen) O 0O 00000 ODOOOODOOODO
000000 21,490 0000000000000 000D0ODOOOO00O0O0ODODOOOO
gbobogobooboobooobooboobobooboobobooboboooooon
gbooboobobobobobooboooboboboboobobooboooboboo
gboooboogooboobobooboboobobbobooboobooboboo
gboooboboobobooooboboobooboooboobobooboobobooon
00000 (ComopnentGrapny OO0 OOOOVOOOOOOOOOOOFEOOOO
OooooooG=(V,E)oooooo

04100000000000000X0YOOOOOoOooDOoODoOoOooooD.x0O A
OO0 FOS00Y0O FOO /IODOOOOOO0OOODOODOODODOCOOO AOOO
pOO00OOOOO pPOOO FODOOCOODOODOODDOODDO HODIODDO G
oooo,00 GO FOOODOOODOODOOO

422 00O0O0O0OOOODOODOOO

CROODODOODODODODOG=(V,E)DOOOOOODOOOOOUOODOODODOooooOoo
uboobooooobobobobooobobooboboboboooobobobonDon

001 000000) 00000 GUObOOOvwOO0<w(v)<1O00OOO0ODOOOGO
ocoooooooobiliooon

Z w(v) 1

veG
00000000 GUOOO0O0»00000000000O00D0DO0OODODOO0DOOOOOo

002@0000)00wO0vw;000e; 00000000 w(e;)DOODOODOODO
oon

48



A

B

C G
N N
D E

H I

- AN J
Y Y

System X System Y

0410000000
w/(eij) = dij X w(vl)

w(vi) / el\i‘ w(v;)

§ wiley) w(ey)

'J

/
N

w(v;) = W,(elj )+ W,(e2j )+
w(e) =dy; w(v;) caad W’(ekj )+ e

(a) Weight of Edge (b) Weight of Node

042.00000000000000DOODOOOOO

042(@0000000000000000O0d;; 000000000<Ld;; <100
Y:di; =100000000000w 00 000000000000000000
d;=0000000000d;;0000000000000000000000000A0
0000000000000 0O000042M)OO0O0O00D0O0D0O0ODODOOODOO

O03@0000) INw)DO wO0OOOODODOoOoOooooOooooooooo vwOo
U0 000000000 ;0000000000

49



w) = Y w(ew)
exi € IN(v;)
423 0000O0O0O Component Rank
220000000000000D0D0w(y,) DODOODODODOOOODODOODODOD
w(v;) = Z di; X w(vg)
exi € IN(v;)

0000000000 00000o0o0On(=|V))DOOODODOOOOODDOOOOO
gooboboobooooboowiobooooooooooo

w(vy)

oboooooo  poboboboboobo

din diz ... din

dor doo ... da,
D= . . )

dnl dn2 dnn

n(=|V|)000000000000000000D00O000O0OO OO0 D'O0 DOODO
gboogd.

W = D'W (4.1)

00000000 D'O0000000000D000000000O0Dt000n0oa
ooooooooooooooOooooooo pBlobooooooooooooobooo
gbooobooboboboboooobooboobobobobooboobooobonboo
0000000 1)00DO000D WO D!o0o00000000000oooooooon
gboogoboboooobooboboobooboboooboooooooooboboooobooboon
gboooboooboobooooboobooboobobboboobooboboooboo
gooooboobooboobobooboobooboobooboooboboobo
gboogboboooboboooobobooooogobooooobobooooboon
0000D'0000000000000000CROOOOOONDOOOOOODOOODN
gobooboobbooboo

00000D'000000000000000000D00000000000000
0000000000 D'000000000000000000000 (power method)

50



000000000000000000000 PD'O0000000000000oon
000000000 430000000000000O00O000DODDODO0ODODOODOODOO
OO0y 020000000000 0000400000002000000000 (O
O000dip=di3=050000v30200000000000000000C 020000
OO0000OwvwOO0ODO04000D000000O0ODO

0.4 0.2
vy d,=0.5 0.2 s Vs,
d,=0.5
0.2 dy=1
0.4 0.2
V3
dy, =1
0.4

043 000000000000O0O0ODOO

gobobobooobooboboooooooboobobooobooooooooboboo
obil00oooboboboooboooogobobooooooooboboooooooDo
goooboboooboobooboobooboobooboobooboobong
OoOCROCOODODOOOOOOOOOODOOOODODOOOOOOOO ComponentRank
ogoo

424 0DO0O0O0OO0OOODODO
00000000

gboobooboooobooobobboboobobboboboboobooobooon
ooooboboooobooobogb«:0b0booboobobooboobb0 w0000
ocoooooood,000o000ooboooobbooobboooDooooOooDO
g000OOO0O0OO0O0O0OO0000Oo0OooUUdgU 44(@Qoooooooooooood
vu0O00godoooootddydd v odoooogobbooooboooooon

gboobooboobooboboobooboobooboooobobooboaan
O0000000o000oDoO0o00ooOoO0U0D 44 ()O0DO0O000ODOOOODOOO
googbogobobooooboooooobooboooooooboobooooboDbo
uboboobobobooboobuoobobboobooboobobooboboonad
goboobodpiboobbooboobbooboonbn

51



004@00000)00w000000000000d(e;) 00000000000

J. =4 PXdii+(1=p)/n ifv; 0000000
Y\ 1/n ifo, 0000000

boobooboooooobooooboobobooobobooboboobooonoon

gbooooooobobooooooooboboboboboboobobobl —pd
gbooboboboobboboobooboobobbobboboboboboboaboo
gbobooboobooobobooooobobooon

@ | v,

\ 4

\ 4

<
[\
4

<
w

®) | v,

044 000000000000O0O0DOODOODOO

goboobooboooo

ubooboboobooobobboobuoobobooboobobobooboooobobo
gooobooboooboboobooboooobooboobooboobobobobo
gbooogooooboobobooooobooooobooooboboooobobooon
gbooboooobboobobbbobobobobooooboobobobobobaon
gbooboogoobobooooboboobooobooboboooobobonon

googbobogbobooobobooobogobobooogboboooooooboon
uboooboobobobooobooboboobooboboboobooobooooboonoo
gbooobooboobobooboooobooobbobooboobooobooboo
gbooobobooooboboooooooboobooooobobooooobooboon
ubooobooobooobooobobboboboboobooboobooboooobooaon
gbobooboobbooboobbooboo

gobogooobobooooboboooooooobooboboooooooobon
uboobooooobobobobobobooobobbobobonooobobooboonoon
gbooooobgoobopobobooboobooobbobooboobooobobo
gboobobooooboooooobobooboobobooooboboboboon
uboooboobobooboobobobooobooboboboboobooooboonoo

52



0000000000000 000000000000000 Component Rankl 0 0 0O
gooooooon

00000 O0oo0o00ddd00d0d0bDOOoOO0d000oooDooOoDoDOo00ooaon
OO000ooooog (Similarity) 00000000000 0000000000 vy10wve0
ooooo s(vi,»y) OOOOOOODO OOOD 1000000 OODODODODODODOODOOO
O0o00dd0doodoooodoobD 1o oobooooooooooooon
000000000000000000¢t000000oO0Os(n,v)>t000000
s(vi,12) 0000000000000 OOOVOOO0ODOOOOO0ODOO0ODOOOOOO
OO00000ovOOoOoOoOoOoooOooOoooobOovobOoooooooGEooooo
0 O O clustered componentgraphG’ = (V/,E) 00000000000

005000000 ¢ =(V,E) vOOOOOO0O0O0O0OoO V0@ 000000000
00 w00 0000 V000000000 ¢0¢;0000000E = {(v],v})](vi,v;) €
E}O0 00000000

0450 J00oo0ooooboobooobooboooboooobooooboooobooboo
000000000000 0O30000bO0U0DbbO200000000 X AOODOVvY.A
oo0OCOOOOODOOO0O0OOUACCOOOOOOOOUOOUOOUOOOOOOODOOOOO
0 A0QCO0O X.BOOOYCOOOOODOOOOOODOOOOODOOOOODOOOO
gbooobooboobgoboobooboboobooboooobooboooboong
Oo0ooOOD0DOOO000000000DO X ADvAOoOoOOoOOoOoOooooooopoooo
uboooboboobobobooboooobooobooboboobobooboobooonoad
oboo4500000000oooooooonbogoo

gobogoooobobooogoboboboooooboboooboboboboboo
XAODOOOYAOOOOOOOOOODOODDOOO XAQODODYAOODDODOOOOO
00000000 A000000000000000000000000 ADOOOO
googbobooobogobobooobooooboboobobobooooooobDoDo
uboooboooboobobooboobobbboboobooboobobooboobooonoad
gobooboobbooboobbooboobbon

4.3 ComponentRankD OO OOCR-0000O0O

2000000 crROUDOUOOOOoOObDJavab DO O0oOoDO0OOoDOOOOoDOO
O00O00OooooOOdComponentRank 0000000 CROODOOODOOOOOO
OOo0oO0o0obooOocCcrROOCOOOOODOOOOO

431 JavaD OO O QOO0
JavaD DO 0OOD00OD00ODODOJaval OO OOOOOOOOODOO

ob: DoboboboobobJavad OO0 10DbO0O0DO0O0O0OOODIDO0OOO
gobobgobobgoobobogooboooooobooooboboboboboboo
goooooboooon

53



1/6 1/6 1/6 2/6 1/6

A’ D’
(X.AY.A) (Z.D)

/AN
B’ C E’

(X.B) (Y.C) (Z.E)

1/6 1/6 1/6 1/6 1/6 1/6
Weight Computation without grouping Weight Computation with grouping

X.A Y.A Z.D

XB| |vc| |zE| O

045 00000000000

ugboobg: bboooooobobbobodooooboobooboooooboobobooooooboooo
gboogobooboobbooboobooobo

gboboboobobooboyp: UbO0DphOD0p=0800000000000O0OO
ooooOoossydooooooooooisvxWoooooooooooooon
gboooooogn

goo: boboobooobooobooooboooooboooboobooobooobooboon
ooooOoOoooOoOobosSOob0obooOobobo0oOoDoOooooooDboO0lYInDO
oood

0D00000+ 0000000000 0000000000000000000000
58] 0000000008, 0000008020 0000000000000
00000000002000000000000000 SMMT(Similarity Metrics
Mesuring Toold O Sy, 00 0000000000000 00O00000000C
0Dt00000+¢+=0800000000

432 CROOODODODO
CROUODOODOOOb 4e0000000DOODOOOOOODO

(1ooooomMOOOODOOOOOSMMTOODOOOOOOOOOODDOODOOOO
oo0

2y sMMTOOOODOO0O000000000¢t000000000000000D0OOO0OO
MiooooooNODODODODODODOoD

B MOOJaval OOOODOODOOOOOOOOOO0ODOODOOOODOOJava 0OOO
O0O0D0OO0OOO0OOOANTLRB9]00O0ODODODOD

4 00D0O00OOO00000O0OOOOCOCOOOO000DOOOODOOCODODOOOOO
gbooooooooooooooooooooo

54



G)0DDDODODODODODOODODDODODOO000000000000000000000000
gboobbooboabobaoobd

(6) DODOODUOUOODOCOODOOOOOOOOODDOCOODOOOOOOODDOOComponent
RankD O OO OO

xX.java

Jjava file =component

ﬂ Input
/\

(1) Similarity (3) Use Relation
Measurement Extraction
by SMMT

A 4

A 4

' (4) Clustered Component
(2) Clustering Graph Construction

| . (5) Component Rank
[ .(.6) De-Clustering to }; Computation
Original Component Graph by Repetition

| ]
~~ Output

Order of Weights =Component Rank of .java files

0 4.6: ComponentRank 0 D 0O CROOOOOOODO

44 0000

ogobobocCcrRUOOOOODOOOODOOOOOODOOOODOODOOODObOOO
oooooooboOo3gooooooooooooboooboooooboooDbooD

441 JDK13.00000

Sun Microsystems [470 00000 0O 0O O Java 2 Software Development Kit, Standard
Edition1.3.00 0 JDK) 000000000000 0OO0OO0OOOODODOOJDKO 187700
0000000000000 5750000000 0 Pentium 4 2GHZ1 CPU, 2GBytes1 0 O
00000 PCODOOJDKOODDO CROODODDODODOOOOODODODODODOOOOO?Y
goooooooood

55



0 4.1: JDK 1.3.00 0O O O Component Rank

C.Rank Class Name Weight

1 java.lang.Object 0.16126
2 java.lang.Class 0.08712
3 java.lang.Throwable 0.05510
4 java.lang.Exception 0.03103
5 java.io.lOException 0.013483
6 java.lang.StringBuffer 0.01214
7 java.lang.SecurityManager ~ 0.01169
8 java.io.lnputStream 0.01027
9 java.lang.reflect.Field 0.00948
10 java.lang.reflect.Constructor 0.00936

1256  sunw.util.EventListener 0.00011

1256

0410000000000 10000000000DO000O000DO 100000000
O000000dObject, Class, Throwable D OJaval O OO0 [151 00000000000
000d000o000o0bodoOoodOOjavalang.Class DO OO0 OO0O0OODOOOOO
gooooobooooooooooooobboooooooooooooooooooa
0000000000000 0000000000000000000D00O000 1256
000OO0O00OO0dbooe220000000D0DO0ODOOODDbDOODOOO

O000Javald D0 000000 DOOO0OO0O0OO0OOO0OOOOOO0OOO0O0O0OOO0
O0CROODODODODDODOOOO0OODODDDODOOOOOOOODODOODOOO

442 J0O00O0OO0OO0OOOOOOOO

0000000000000 Javal OOO0OOOOO0O0O0O0OOO (B820000)0O0O
gboboobooboooobooooooooobooooooooo

cKOOoooooooo:JavaDOOOOOODO C-KOOOOOEOooooooo
00000000000 000ooooooO ckioold OO cktoolnew(29+297 0 O
O)OANTLR[39] 00000000 DOO0O0000ODOODOOOOO

CR-OOODO: DOOO0ODOODOCROODOODODODOODODOODODOODODOOODn
goooood
jp.ac.osakau.es.ics.iiplab.metric& (680 0 0 0O)

O00000: ANTLR(OODODOO antlr, 188000 0), JAMA40)(C OO OO DO Jama, 9
000 0), Caffe Cappuccino Class Library[54](0 O O O O jp.gr.javaconf.keisuken,

56



245000 0)0

000: (140000)

000000 42000020080 0000000000000O00O00DOODOOOO
0000000000000 0O0O000000DDOODOO000000ODDOODOO0O00

000000000000 00000000 ANTLROOODODODOOOOoDoOooono
doooooodooodooooobboooooooooboooooooooooa
00000 Tokerd Vectord MatrixO Array0 0 000000000000 OOO0O Event
oo oooboooogooooooooooooa
dooooooooooooooooooooooooooooooooooooooa
0000000000000 000000000D0DUD0DUODOODODOODOOO0O00O
00000O0O0D0DoO0oo0bOO0o0bO0o0bOO0o0bOo0o0boDooOooDbOoobOo CrROoOoOoOO
dooooooooboooooobouooooon

0 4200000000000 Component Rank

C.Rank Class Name Weight
1 antlr.Token 0.10727
2 antlr.debug.Event 0.06189
2 antlr.debug.NewLineEvent 0.06189
4 antlr.collections.impl.Vector 0.05434
5 jp.gr.javaconf.keisuken.

text.html.HtmIParameter 0.05246
6 jp.gr.javaconf.keisuken.

net.server.ServerProperties 0.03699
7 Jama.Matrix 0.01564
8 jp.gr.javaconf.keisuken.

util.IntegerArray 0.0139¢
8 jp.gr.javaconf.keisuken.

util.LongArray 0.01390
10 jp.ac.osakal.es.ics.iiplab.metrics.

parser.ldentifierinfo 0.01365

418 cktoolnew.examples.Main 0.00050

443 00O0ODOOODOOO

gbooboboobodgbooobboboobobodobooboboboboaon
ubooboooboboboboooboobobbobobooboobobooobooonog

57



goooooboobooboobooboobooboboobooboobooobooon
O00O00O0ooooOoo0dopooocROODOODOODOOOO ComponentRank OO
OOo0OO00DOO00DOO00bOO0OO0OOo0OOobOOOoOobOoOoODOOdcComponent
RankD OO OODOD0ODOODOO0DOOODODODOOO0OODOOOODODODOOOOODODOO
gbodgbuoobobobobobooboooboboboboboobooboooboboo
uoooooo

0 4.3:0 000 0 Component Rankl [J

Order Class Name weight
(C.Rank)
1(67) enhydra3.1..dom.Node 0.0291110
2(169) saxon..saxon.om.Nodelnfo 0.000969

3(275) saxon..saxon.pattern.NodeTest  0.000437
4(316) enhydra3.1..dom.Documentimpl 0.000368

5(355) saxon..saxon.pattern.Pattern 0.000324
6(382) saxoni..saxon.Controller 0.000296
7(437) enhydra3.1..xslt.XSLTEnginelmpl  0.000241
8(446) enhydra3.1..dom.Elementimpl 0.000235
9(500) saxond..saxon.style.StyleElement 0.000202
10(506) saxonD..saxon.tree.Nodelmpl 0.000198
125(4441) enhydra3.1..FunciD 0.0000R9
125(4441) : :

Section4. 200000000000 O0DOOOODOOOOJEDITOODOODOOOOO
0000 Enhydrdal XSLT 00 0O 0O 0O O saxori] gnutella clienphexD 0 00 SourceForge[46]
0o0do0ooob0Javad DO0D0OODOOOOODOODOOOOOOOOODOOODOODOO 7171
0o0ooooooooboobooooo XMLOOOOoooooooooooo

oooodoooooooooboMOObOOO0OoOoOoOooOOoOooooooooooooo
O00ODO"getNodetype” 0 D000 OD0OO0O0OOD0OOOOOCOOOOOOOO UNIXOOO
goodtdgreplidd0d00O0O0O0OD0OOOOOOOOOOOOOOOOOOOOOOO
oodooooogoigiooooooooocCrRO0OD0O0O0O0O0OD0O0O0O0OOOOOOOOO
00000000 4300000000

00000000 JbKoooooooOooooDodOjavaldang.Objeci DO OOO0DO
0oo0ooodoooooooooboooooooo b oooooooooooooa
00O0odoOo0o0o0obOO0o0boDbOoooOooobOo0bDbOoOobDOolobo0 20000000
o000 oooooooooooooa
goboOMOOOO00O0OO0O00O0OO00O0DOO305010000 0000000000 XML
00DOOoO0oo0oeO900000OD0OODDOOD0DOO0DbOD0DbOOO0DOOOOOXML OO

58



obobob0obob0obobU0obU RunclDODO0ODOO0ODOOODOOODOODOODODO
gbooaoo

000000 ComponentRank D 0000000 COCOCOO0O0O0O0O00O0OODODOOO
goooboboobooboobobooboobobbobooboooboboong
ubogbobggboboobobooboobuoobobbobobooboonod
ubooooobobooobobooooboooobooobooboooobobuooooboboaon
gbobobobobobobuoboobobooboobDoocCcrRUDoboDboobobOUoDbO
ubbogobooboobbodgboobbooboo

45 00

451 0000

O0ooooooooo

00000000 cCROODOOOODOOOOODOOOOOOO0O000O0OoOoOooOO
000000000000 00Do0ooo00oooooooooooooooono48]
000000000000 00000000000000000000000CPOCclass
populariyd DO O OOCOOODO

00000000 CROODODOODDODOODOOODOOOODODOODDODOODOOOO
oo0o00O0O0OO0ODOO0OO0OO0OO0OOOODOO0O0O0O0O0OO0O0O000000DO0DODO0DOOOOO0
0o0odoooooooodoooooooobodooooooooboooo 4700
000000000000 XOOOOoooooooooooo AoBocODOOOOO
0000000000000 O0OBOCODOOO XODDDODODODODODDODODOOOOOOOoO
ADOOO XOOOOOOOODODOOOOoOOooooOoooooooooBocoboOOd
O00000000ooooOoooobOoobDooo Xooooooooooooooo
oo uooobbuooooooooobobbuooooao
000000 AODODOODOOOODOODOO XOODOOooOoo Bocoboooooooo

000 CROODODDAOOODOOOODOOOOD BOCODODOOOOODOOBOCOD
0000000000000 DOO00o0obO0o0bobOo0oDo Xoboooooooo BocOabD
00oog XOoooooooooooooooooooooohDohohoh Xooooood
OXOODOOOOooOooooooooooooooooooooooooooooooao
goooboooooooooooboooonob oo oooboooooa
0000000000 oOoDOO00oOoDobOo0obOoobOo0obOOo CcrROOOOOoOoOd
o0obooooooobobDJdavad D0 O0O0OOO00OODODOOOOODODOOOOODOOOOO
oot ooob oo oooobuouoooao
0000000000 bO00bO00bO0bO0o0o0dJavald 000000 OODOO0O CR
0dooooooooooooooooooo

gbbogoboodabod
gooboboocrROODODOOOOOOOOOOUOODOOOODOOODOOODOOO

gooboooobooobbooobbooooboboooobooobbuooobbooon

vbgoboboobogbooboobooboobobbobuoobooboboobgd

59



feature X

1 1 1
B || C || D
I B e
0| A 5..9.?5%999{9%9?%:_._?
DZall BN

Used by 10class

O47.0000000D000O0DOOOO

OO0o000oO00ooDoDoOoooO0O0InfluenceWeight 00000000000 OOOO
[0I00D0000000D GoogleDODODOODODODOODODOOOODODODODDOOO
000000000000 0000000000000000000D00O PageRank 00
00000 [55,280Influence Weighl PageRankl CRO D OO DO0O0ODODOOOOO
O00000bO000O0b0ob00o0obO0obOoooOobOOoobOobOOoOoooOoOooJpKO APl
O000javalangD 000 0000000000000 0OODOOOPageRankl 0000
OO0 B7]000000000JDKOOO0O0OOOO0OO0O00DDOoOoooooon
udoboboodaguooobbooooobooodonboobobbooouobooaa
ggbbootboooobobbtbooouooobbobbooooobbbooooooobooboooo
Joooooobobobbooooooooooo
udoboodggbtoooooobbooodouobobboooobbboounboboaa
gobbbtboogobtooooobboooobbooobbbooooubbobouooo
000000o0O000oooO0o00oooO0OoOoOo0obooOOo0OoooOooOoOooDo
000000000000 00000000 WebOOODODOODODOOODOODOO
ggbbtbdooooobobtbooouobobobtboooubbuooooooobobbooog
O0000000oooooOo0oooooooo
ugboooogoobobobdoouooonobooobbodoonoboooobboaon
gooooouooooooooooooooobobobbobobobobobbobboboboooon
0000o0oOo000oo0O0o0oo0o0oooooo0oooOOooOoooOooOOoooo
ygobobbooodgooobbooooboooobbooooobooooooboooa
gobboooobbboooobbbtboooobbdoooobobooooubboo
00000000000 0000000 ComponentRank DO OO0 OO0O0O0OOOO
ygobobboooboooobbodoooobbooooobbboooooboobooboooa
ogoooobobbobbbooooooooooo
O00000O000oooO0o00oooO0o0oO0ooOo0o0ooOOooOooooOoOOoooo
ugobobbooogooobobooouobbooobbooooobooooooboooa

60



gooobooboboobooboobbobobobooboobooobooboong
ubogboboobogboboboobuobobboboobuooboboobd
O ComponentRank 0 00000000 0O0OCOOO0O0O00O0O0ODOOOOODOOOO
goobooboobobooboobobobobooboobobobobooboong
ugbbooobogboobobod

ooooooo

00000 CROOODOODOOOOODOOOOOOODOOOODOOOOOODOO
0000CROODOOOOOOOOOOOOODOOODOOOOOOOOOOOOOOO
00000000000000000000000000000000000000000

0000000000000000000000000000000000000000
00000000000000000000000000 [4][19][23]000000000
000000000000000000000000000000000000 OEtzkorn
0000000000000 0000 (C++0000)0000000000000000
00000000000000000000000000000000000000 [13]0
0000000000000000000000000000000000000000
0000000000000000000000000000 [59]0

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
O0OCROODOOOOCOOOOOODOOODOONDOONODOOOOONOOOOOOOOOO
0000000000000000000000000000000000000000
ooooo

452 O00O0ODOOOOOOOOOO

goo0ooocrROUOOOooooooooboOooODDODODOOOCOCObOObO poooOoOoO
ubboobodo+rboooboooobooboobboobooboobon
gbobodpb0O0O0dpb00O0DLO0O0ODLDOODDOOODOOp=00D00000O
gboboboboooooboobobbbyp=1000000000000000O00OO0
uobobooobbooobboooobboooboboobbdogdp=100000
gobooboobboobooboo ooboobbooboobobon
gbogbbdpboobboobuodgbooboboobooboboaobboon
ubooboobobooboddpboobbobbooboobooboobbobboongd
gooboobogbboobp=0800000000
gboobob:oobog¢«tboobbuoboobobuoobooobooobooon
ubooobobooobooobooobooboobooboboboobooooboonog
googboboooobobooooogboboooobobbobooooboDbo
uboobobbooooboobobooboobobboboobooobooboonad
ubobooobooobobg+¢:=08000000000000 0100DOO0OODOO

61



000 1/io0000000o0o0ooUooooo0l100000UDOUOoOoLoUonO
gbbooboobooboboobooboboon

uboobobooobooooboobobooboobobobooboooboooooboooboo
ggoobboooboboooooooonobooooooboooobobboooooobo
gbobobobobobgobooboooboobooooobooboobobobt=08000
googd

4.5.3 SPARS

0000 CROODODDODODODOODODOOODOODDOODOOODOODODDOO SPARS
O Software Product Archiving, analyzing, and Retrieving SyBtéhd 0D OO0 000 O 4.80
SPARSO O 0O0OOODOO

Collection of
Java Source Programs

Raw Component
— Component Rank
- Archive Engine Ranked

Component

Archive

Component Searcher
P Query
O <E> Browser Analyzer Sear'ch
Engine
H Formatter
SPARS

04800000000 SPARSOOO

SPARSO 000000 Javad 00O O00ODOOOOOOOOCOOOOODOOODOODO
goocRO0DboboboouobooboooooooDUbUobUobobobobobooOoo
gbodgbuoboboboboobuoobooboboboobobooboooboobobo
ubooobooobooboboboooboooobobobobooboooobooooooboonboo
gbobobooboobobooooboboobobooobobooooD CcrROobooO
gbodbooboboobuoobobobooboobobbobooboooboboo
obobooboogoo

46 400000

oooobooobobobooboboooboobobooooobobbobboobooboo
OcROUOOOOOOOOOOOOOODOOOODOOODOOODOOUODOOODO

62



gbobooboobbooboobbooboobbooboobbooobn

oooooocrROUODOOOCROUODOOODODOOODOOODODOODOOO
uboooboboboboboooboobobobbooboooboooboooboboonoad
goooboobobooboobuooboboboobooboobobboobong
ooobooooboooooooobbooobo0oobooooooocCcrubbOoobO
uboooboobooboobooboobboboboobooobooobooboooooongd
gooboooboobbooboooo

63






S0 Uooououoooouooog
oo

51 OO

O0000000000O000oooO0o0ooo0o0oooo0o0oooooooooo
OO00bO0o0OO0bOobOOobOOobOOobOOobOO0oDO0oOo0oooO0obD4000000 CROODOO
ygobbtboooobdoooobobotbdooobboooooboboooobnbobooon
000o0ooO00ooOoO0oO00ooo0o0ooooOoOoo0oooooooooooooo
ugooooboboobbbotbododdoooooubobobooobbodooooooom

CRODODOODODOOODOOOOOOOOOODOO0OOODOODOODODbOODOODOOO
O0000oooO000ooOo000oooOo0oooooooOooooooooooooo
ugobboboogooouooboooooonboooboobodooobooobbbooon
ggobboooobboboooobobbdoobooubbobobooobobooon
O0000o00o0O0o0oooO00oOoO00oOoO00oOOoOO0OOoO0OooOoOOOoOobooOOO
ooobodoobdmogobboobooobOboobObooLoboobobooobog
goboboboooobobbooooooboobboooobbbooooobDbobooon
O00000O0000O0O000oO00oO0oooOOoOoooO0o0bODOOoO0bOoOboOO0mo
ugooooboboobbbotbododdooooouboboboooboobbodooooooom

O00000000000000000000000 (Dynamic Component Rannk [ [
0 DCRO)DOIOIODODOOODOODOODOOCOOOOODOODOODODODOOOOODODOODOD
ugobbtbdooooboobbooooooobtooooboboobboooubbobooon
goobbooobobtboooooboobtbooooobobooooobobooooooobon
O000000000Javal 00000000 COOOOOOOOOOOOOOODOODOO
ugooooboobbbtbodoooooooo

goobooboooobobbooooobobbooobbboooobbobbooonbobooon
00000O000o0O0oO0O000ooO0o00oooO0o0DOoooOOoOooooOOooOooooo
ugobboobotboooubobbodooobobobooboboboooboobnbbbooon
gooooon

000520000000 0DO00O00DCRUbDODDbOUODODbDODODOS30bODO0OOOO
O0O0DOO0OO0D0O0O0DCROODODODOODOODOS40000DCROOOODOOODOO
gooboooonoooooooboobooooonbooboooobobboooooobooon
ogodooooboooboo

65



52 00000000 O0ODOODOOoDOOobOo(@MCcrROODODO

A000b0b0obobooooobooooooobooboboboboboboboooDOoDo
gooobooboobobooooboobooboboobooboobooooboo
gbodbuobobobobooboboooboboboboobooboooboobobo
gooo

521 0O0O0OO0OO

00000000000 (Software Componen) 0D 000000000 ODOOOCOCOD
0000000 (210000000000 ooooooOoCOooOoOOoOoOoOOg
gboobooooooooooooo

oooooooooooOooobooOoOoooooooooboOooooooooD 2000O
goboobooboobbooboonboo

googoooboboboooboobobooooobobbooboboboooboobon
gbobooboobobobobboboobooboooobooboobooobooboo
gboobooooboboboooboobobooobobobooboboboooon
gbooboboooobooooooobobooooobobooooooobooboon
ugboboobodo

522 J0O0O0O0OOOODOobObOoooboO

0do0ooooooooooboooooooooooboooooooooooooon
0000000000000 0oo(Domination ComponentGrapit 0000 5.1000
gooog

caller callee
C1 C2 C2 Ca
C2 C4
C1 C3 C1 l
C3 C2 E>
c3 C4 Cs3 Cs
C3 C5
ORI AR ERERR YT S

051000000000

googboboboboooooboobobooogoboboboboboobooooboobon
gbooobooooooooboobooboboobooboobobooboooooboo

66



gooobooboboobobooboboboboboobooboobooboong
ubobodgbgoboobobooboboobuoobobbobobooboong
ubobooobooboobboobooooboo

523 0D000O0O0ODODLOOOOODODODbDObDO
1. 00000000000000000000

2 00000b0obobobobobobobo
(COOooOoOoooooooOooOOoOoOoOoOoooboOoDOOoOoOoOoOoooobooDy

. ogbooooooooooboi1ioobooboboobobooo

4. D0b00b0obOobobobobooboob
(COoooDO0O0U0DOoDDODOOOOoO0OoOoOooDoOO)

5. 00000pooooooooboooooooooooooooooon
6. 0000000000DOO4500000000O

7.000boo00ooooooooooooboooboboooooobboOooon

O00o0oooooooos2000000 ciuc,bc;s000000000 0.400.2004
uboobooobooooboobooobobooboaoo

0.2
G G
0.4 0.2
0.2

0.2

0.4
C3
0.4

Os52000000000000000000DO

5.3 Dynamic Component Rank] 0 O O

520000000000000DOO00DOO0ODOODOOODOOODOODOODODOO
O00C0CQOJaval5p000000COOOOCOCOOOOOOOOOOOOOOOOO

67



00000000 ComponentRank System (DO OCROODDD)0D0OODDOOOOO
g0o000o0O0obooooboooobobCcROUDObDOOODUOODOODODCROODO
oo0bddJavald DO OO0 O0OO0ODDOOOOOOODDOOOOOOODDOOO

531 Javad DO OGOOO

DCROO Javad DO OOODOODCROOOOOOOOJaval DO OOOODOODODO
goo

e Javal OO OO OO

gb: oboboobooboooo
OoO0bJavel ODOOOD 100000CO00DOCOOOODO100DO0OOD
booboooboobooobooboobbooboobobooooooon

ubood: boobooboooboobooooooboooboooboboboooboo
googobooboobooboo

goo: Dboobooboboooboobooboobooobobooboo
OO00D0O0oO0oOoO0ooDoogdp: pOOOoO8O0OO0O0OO

532 00OO0OOOO

DCROODOCOOOOODOOOOODOOOODOODOOOODOOODOOOODO
0000530 bCROCOOODOODOOOOD

l1.000oooobooooooooooooooogonog
e JUUIOOOMO
2. 0000000000DOObDbOOOoOO
e NOODOODODO
3.DCROOOCOODOOOOCOOODOODOOOODDOO

o JUUIOOODOMO

Javal 00000 (DOO0OO0OO0O0)d JavavMO OO OOooOoOoooOoOoO (Profilern)d
OO00ooooooooooooo (proffley0 00000000000 OOOOODOO
00000000 (Dynamic Relation Analyze) 00000000000 ODOOOOOO
00000000000 doooo (RankeOOODOODOODOOOOOODOOODOOO
0o0o00odoooooooooooooooboooooooooon

68



class files Component Rank

¢ Class Rank
CA A A
08 . B
00 --- ..
_______________ CRsystem e
Component Graph
. A|B
Profiler Al-11 - I Ranker }
JavaVM (JVMD|) Blo| -]-- L

Dynamic Relation

Y.

Analyzer
execute y
result
prof files
O 53 DCROOOOOOO
gogopoogdg

Javall O O Java Virtual Machine Debug Interface QvMDI) D OO OOvM OQOoOooOoQd
doooooooooogoooooooooooooooooooooooooa
0000000000000 DOOO0000 [45]0

JvMDI OO OO ODODODOoDoooooooooooooooooooooooooon
doooooooooogoooooooooboooooooooooooooooa
0053.10000000Javad 0000000000000 O0DOOODOOOOO0O0OOO0O

o O DONO

- JavavMO O OO OooOooooboboboooboboboboooboboo
O @Gnit) 00000000 (Q)0000 gnet) 0000000COOOOOOO
00000000000 (@)000oO GrityDOOODOODOOOOODOOOO
gboboooobooboboooooooboboooobobobooooboon
gogooooo

e J00ID0OODOODOODODODODODO
— 0ooooo0oooooooogooboobbobbobboobooboooooovM O

ooooooDoDoOOO (GVMDI_LEVENT.CLASSLOAD) O O OO0 DOJVMDI

69



gbobobopoooboboboboobooooobobobooooobooon
gboboobobuodoboobbooboobbooboobo

e OUOODOODO

- 0000000000000 00ooDoooooooogg (JVMDI_EVENT
_METHODENTRY) D OO OOODOODODOOODOOODODOOO (IVMDI
_EVENT.METHODEXIT)OODOOOOOOOOOOOOOODODOODOOCOD
goboboboooobboooboboobbooooobooboooboboooooo
oboboobooooobooooooboboboooooobooooooboobon
O00oO000o0oOooooooooooooooooOoOoooo@oon)
gboooooobooboboboobooboboobbobooboboboobbob
obooooooooooooooooooooooooooooobooooon

e OODODODO

- 0Oooooo0oDOoOoOoOoO0ooU0oDOoOooooOooDOooOoOnO (Jvmbl
_EVENT FIELD ACCESS 0000000000000 0oooooooD
gobobooooboobooobogoboboooobobooooboobobon
gbooooobgoaoo

O000O00000ooooooooO (JYMDILEVENT.VMNIT) D OO0 (JVMDI
EVENT.VM DEATH)OOOODOODOODODOODODODOODOOOOODOODODVMOOOO
oooooo,osigoo.

Oos51u000o0ovMOooooogooooo

goog googd goog

oooooo JVMDI_EVENT_METHOD_ENTRY | 0 0O0O0OO0OO0OO0OO

ooooooog JVMDI_EVENT_CLASS LOAD oooboboooboo
oooooood

oooooooo | JVMDILEVENT.METHOD.ENTRY | D000 O0OO0O0OOO

O JVMDI_EVENT_METHOD_EXIT gboobooobo
obooboooo JVMDI_EVENT_FIELD-ACCESS | 00000000000
ooooooog JVMDI_EVENT_VM_INIT vMiOoooooooo
ooooooog JVMDI_EVENT_VM _DEATH vMOoooood

ocooJvMDlODOOooOoooooooooobogooouoboos4bb0boooa

70



[ profiler } E>
hook || T event

E> Java Virtual execution trace
Machine (prof files)
class files
execution
result

054JvMDID000000oo0oooooooooooon

71



gobooobod

0D000000nxn000DO (00000000000 C,000C;00000
0D0000DG) 000100000 ¢;000 ;00000000000 DG,j)000
00000

o IO OOONO
forG=1;i<=mn;i++)
forG=1;j<=mn;j++)
if(C;0 c;000)

D(i,j) =1
else
D(i,j) =0

gbooboooobood

0000005000000000000D0000000O00O0O P!OOO0OOOO
gboobooboboobuoobobbobooboooboobobooboooobobo
0000000000000 [B0000000000000000000D!00000
0000000000000000000000000000000000000 DO
oooooooooooDoOoDODODODOOO0d (powermethod) OO0 0000000000
00000000 D!0000000000000000000000000

54 UOU0OOO

obobobobobCcCRUbDUODbUObUODbDUObDObDObDUObDObDUObODUObODUOODDbOOD
ubbogobodgbood

541 0O0O0OO

00000000000 Java 2 Software Development Kit, Standard Edition 1040 0O
j2sdk1.4.001.demo.jfc.Notepad Djavacl OO0 O 00O O0O0OOCOOODO19000 (OO
0000d0)d0d0odDOo0ooodoo0oooooo0ooooooooooooon
01590 000000000Javad 000000000 5500000 Notepadd OO O
gobuogoooooooga

0000000000000 00d00D000000O0O0O00O0OndNotepadd O
dooodooooboooooobuooooobooooa

lL.Oooooooooooooooo

2. 0000000000DOO

72



E& Hotepad. java

File Edit Debug

INpE=] L e e

# B iNotepad. java 1.13 M A12408
"

# Copwright 2002 Sun Microswstems, Inc. &1l rights reserved.

7 JADIRFR L I 9 =t

@ ElementTreePaneljava
@ Motepad.java

274 BN | ko |
7 ILDIERD:  [FATOI7)) ek =l we |

ik
# Zample application using the simple text editor component that
# zupports only one font.

*
# Bauthor Timothy Prinzing
¥ Bverzion 1.19 12703/

y

lazs Motepad extends JParel {

055 Notepadl OO DODODOOOOOOOOOOO

73



. 00gbooouoooouoogon
OO0OO0javacO000000O0ODOOOCOOOOOOODOO

1.0000000000o0o0o0oooog
2. 0000000O000DOoOobDboOoooO
3. 00ooooooon

4. 0000O0O0ODOO

542 0O0O0OO

Notepad OO OO O0ODOOO0ODO 3000000000000 0DO0OOOOO0ODOO
000000 ((@OO0)DDODO0O0OD0O0O00000000SL2005.300 54000000
javacl 400000000000 OC0OODODO0OODODOOOCOOOODOOOOODOO
000000000 150000 5500 5.600 5.700 580000

O00DCROOOODDDOODDOOODDDOOODDODOODDDDOOUDDOOOODOOOOD
goooooooooooboooooooonoooooooooboooooobooao
0000000000 10000000000000000(System) 00000000
0000o0oooopooooovMOOOO000D0DODODO00 (OoODODOoU0DODDODOO
ClassLoadel OO0 OO O0OO0OODO EventHandle O OO O)00DOO0OOO

543 OO
goobgooobod

gooooooooooobooouoobooobooooooobooooooon
javac0 0000000000000 OCODO00ODO0ODOOOOODOOODOOOOO0O0
000000000000 0000O00Ocom.sun.tools.javacMain OO0 OO0 dOoOdOooOoOnO
0000000 20000000000000000D000040034dcom.sun.tools.javac.Main
O000000javac0 0000000000010 000000000D0000000O0
00000000000 0000000000000000000O0000000000
0o0oooooil10o0o000oooooodoboboooooooooooooooooa
O0D0000O0Ocom.sun.tools.javac.Main 0 0 50000000000

0000000000000 00O0O0OO0O0OO0OO0OOOODODODODODODODOOOODODOOD
gooooooooooooooooooooooooooooooooooooao
(COoOoD)ObooOooDoOOo0oDoOOo00o0oo0Ooo0DoDoOoOoooDoOooooooooog
0000000000000 0000000000D00OD0O000OooODoOO00OooOoOoOOg
gooooooooooooon

0do0ooooooooodoooooooboooooooooooooooboooo
0000000000000 00000000000000o0o0o0o0oOoOoooo0o0O00g
goooooooboooooooooooon

74



0 52.0000000Notepadl O OO0

oo ooon ooo ooo oo
0 DCRO (x108) oooog
1 (System) 16207350, 16 1

Notepad 13356511 12 2
3 Notepad$UndoAction 5732073 5 3
4 Notepad$OpenAction 5361253 4 4
5 Notepad$ShowElementTreeAction | 5063501 3 6
6 Notepad$UndoHandler 4803297 3 6
7 ElementTreePanel 4740721 4 4
8 Notepad$3 4732369 3 6
9 Notepad$FileLoader 4731713 2 10
10 Notepad$2 4358630 2 10
11 ElementTreePanel$ElementTreeMode#i306154 3 6
12 ElementTreePanel$1 3811945 2 10
13 Notepad$NewAction 3430323 1 13
14 Notepad$RedoAction 3189917 1 13
15 Notepad$ExitAction 2695707 0 15
15 Notepad$ActionChangedListener 2695707 0 15
15 Notepad$l 2695707 0 15
15 Notepad$StatusBar 2695707 0 15
15 Notepad$AppCloser 2695707 0 15
15 ElementTreePanel$2 2695707 0 15

ugbboobuogbbooboobobod

00000000000 booooobobogooboooooobooon
ugogooboooboobooodd

Notepadd DO OO0 DOOO0OOO 2000 0000000000000000O000O00O0O
0000000000000 DONotepad$OpenAction O O O Notepad$FileLoader [ [
goobobooobooboboooboobuoboboobooobouooboobobobg
ugdobtbdooouobobtoooobboooobobobobboooobobobuobboooon
gbooboobooboobbooboobboobboobbooboon

O0O0javacO0 000000000000 O0D000O0OO0OO0ODOO0OOO0O0O0O0DOO0O
0000000000000 com.sun.tools.javac.v8.util.LdgO0 OO OO0 O0O00O0OOO
gobooboobobooboobobon

bbb booobobooan
ggobbtbdoooobooooobobtooooobobuooooobobboooonooon
gooobooboobooobooboboboboobooboobobboboonbg

75



053 0000000Notepadd DO DO OODODO

0o goon ogdn oo 00
0 DCRO (x108) oooag
1 Notepad 28475829 12 1
2 (System) 14920808 4 2
3 Notepad$OpenAction 10882916/ 3 3
4 Notepad$FileLoader 7715919 1 4
5 Notepad$ShowElementTreeAction3800453 0 5
5 Notepad$UndoHandler 3800453 0 5
5 Notepad$UndoAction 3800453 0 5
5 Notepad$NewAction 3800453 0 5
5 Notepad$RedoAction 3800453 0 5
5 Notepad$ExitAction 3800453 0 5
5 Notepad$ActionChangedListener 3800453 0 5
5 Notepad$1 3800453 0 5
5 Notepad$StatusBar 3800453 0 5
5 Notepad$AppCloser 3800453 0 5
0540000000Notepadl 00 DODOOOO0O0
0o goon oodn good 00
0 DCRO (x10%) oooag
1 Notepad 30736333 11 1
2 (System) 14178601 3 2
3 Notepad$UndoHandler 12237346 3 2
4 Notepad$UndoAction 5178274 1 4
4 Notepad$OpenAction 5178274 1 4
6 Notepad$ShowElementTreeAction4061397 0 6
6 Notepad$NewAction 4061397 0 6
6 Notepad$RedoAction 4061397 0 6
6 Notepad$ExitAction 4061397 0 6
6 Notepad$ActionChangedListener 4061397 0 6
6 Notepad$l 4061397 0 6
6 Notepad$StatusBar 4061397 0 6
6 Notepad$AppCloser 4061397 0 6

76




055 0000000javadd0000O
0o ogood oon aoo 0o
0 DCRO (x10%) oooo
1 com.sun.tools.javac.v8.Main 6230715 17 11
2 com.sun.tools.javac.v8.JavaCompiler 5401857 24 7
3 com.sun.tools.javac.v8.comp.Gen 3308156, 36 1
4 com.sun.tools.javac.Main 2911060 2 53
5 com.sun.tools.javac.v8.comp.Attr 2844601| 34 2
6 com.sun.tools.javac.v8.comp.Enter 2588095| 28 3
7 com.sun.tools.javac.v8.comp.TransInner 2007288 27 4
8 com.sun.tools.javac.v8.code.ClassReader 1949322 26 5
9 com.sun.tools.javac.v8.comp.Enter$CompleteEnt&821256| 16 14
10 com.sun.tools.javac.v8.comp.TransTypes 1797646 26 5
11 com.sun.tools.javac.v8.tree.TreeMaker 1791180 19 10
12 com.sun.tools.javac.v8.parser.Parser 1779365 8 20
13 com.sun.tools.javac.v8.comp.Enter$MemberEnted699103| 17 11
14 com.sun.tools.javac.v8.comp.Flow 1671419 21 8
15 com.sun.tools.javac.v8.comp.Symtab 1581438 15 15
Ob560000000javadd00000
oo good gogd ggdo gd
0 DCRO (x10%) oooo

1 com.sun.tools.javac.v8.Main 7410380 17 7
2 com.sun.tools.javac.v8.JavaCompiler 6999128| 22 4
3 com.sun.tools.javac.v8.comp.Attr 3939811 34 1
4 com.sun.tools.javac.v8.comp.Enter 3435564 28 2
5 com.sun.tools.javac.Main 3429715 2 43
6 com.sun.tools.javac.v8.comp.Enter$CompleteEnt2600022| 16 10
7 com.sun.tools.javac.v8.code.ClassReader 2486254 26 3
8 com.sun.tools.javac.v8.comp.Flow 2466759| 22 4
9 com.sun.tools.javac.v8.tree. TreeMaker 2444630 19 6
10 com.sun.tools.javac.v8.parser.Parser 2234598 8 16
11 com.sun.tools.javac.v8.comp.Enter$MemberEnte180470| 17 7
12 com.sun.tools.javac.v8.comp.Symtab 2037506| 15 11
13 com.sun.tools.javac.v8.comp.Resolve 1691420| 15 11
14 com.sun.tools.javac.v8.util.Log 1516791 7 17
15 com.sun.tools.javac.v8.code.Symbol 1497920| 11 13

77




O570000000javad 0000000000
oo ooon oo aoo oo
0 DCRO (x10%) oooo
1 com.sun.tools.javac.v8.JavaCompiler 11287694 19 1
2 com.sun.tools.javac.v8.Main 10479894 17 3
3 com.sun.tools.javac.Main 4768826 2 23
4 com.sun.tools.javac.v8.comp.Symtab 4212854 15 5
5 com.sun.tools.javac.v8.comp.Enter 3954821 17 3
6 com.sun.tools.javac.v8.code.ClassReader 3149856 18 2
7 com.sun.tools.javac.v8.util.Log 2028882 5 12
8 com.sun.tools.javac.v8.comp.Enter$CompleteEnter 1966526 7 10
9 (System) 1886880 1 42
10 com.sun.tools.javac.v8.tree.Tree$TopLevel 1771217 3 18
11 com.sun.tools.javac.v8.comp.Gen 1588532 9 6
12 com.sun.tools.javac.v8.code.Symbol 1586177 9 6
13 com.sun.tools.javac.v8.code.Type 1532599 9 6
14 com.sun.tools.javac.v8.code.Symbol$Package Symbb#57690 5 12
15 com.sun.tools.javac.v8.comp.Attr 1362777 8 9
O0b580000000javadl 0000
oo googd oo ggod gd
0 DCRO (x10%) oooo
1 com.sun.tools.javac.v8.Main 28144312 15 1
2 com.sun.tools.javac.Main 10803013 2 2
3 com.sun.tools.javac.v8.Main 8341994 2 2
4 com.sun.tools.javac.v8.comp.Symtab 5643229 1 6
5 com.sun.tools.javac.v8.Main 3689524 2 2
5 com.sun.tools.javac.v8.Main 3689524 2 2
7 com.sun.tools.javac.v8.util.Log 3686118 1 6
7 com.sun.tools.javac.v8.comp.Enter$CompleteEnt€&¥686118 1 6
7 (System) 3686118 1 6
10 com.sun.tools.javac.v8.Main$1 3182210 1 6
10 com.sun.tools.javac.v8.Main$2 3182210 1 6
10 com.sun.tools.javac.v8.Main$3 3182210 1 6
10 com.sun.tools.javac.v8.Main$4 3182210 1 6
10 com.sun.tools.javac.v8.Main$5 3182210 1 6
10 com.sun.tools.javac.v8.Main$6 3179750 1 6

78




goooood

544 DCRODOOO:DOOODbOO0ODbDOOO

gbooboboooboooboboobooboobbooboobobobobooan
gbooobooooboobobooboobooooobobooboboobooobag
googbobooboboooboboboooobobooooobooboboooo
ubooobdoboooboboooboobobbobbooboobooboobooooboonoad
gbobgooobbobooboobbooboobbooboon

OO00000oooo0O0oooo0ooooDOooO0ooooobooOOno(Sequence Dia-
gram)0 0000000000000 DOOCOO0O0O0O0DODOOOOOOOOOODODOO
obooooooobooodboobobobobobobbooooo sebbobUODbO
ugbogoodao

Greeter Database Recipe Planner
Massage:
browse()
Massage:
display()
_return:
display()
return:
browse()
Massage: -
makePlan() .

Oose6e0000000DO

gbooobobobooboooboobobobooboobobooobooboobooaon
O0000000oooooO0O0o00o(@ooooooooo)0Doooooo

gboooobobooboobobooboobooboobooboobooobogaon
ubooboooooboobobobobooobobooooboobobooooooboboon
googboboooobobobooobobooboobobooooobobobooDbo
ubogboooboboboboboboooboobooboboboooboobobon
ubooobooboobboobooooboooboobobobboobobobobooboong
ooooon

gboooobobobobooboobooboboobooboobobooboan

79



O000000000o0ooo0 c;Uo00o0o00 »wOO0o w(v;)DOOOOODOOOO
0000 wimitDO0O0O0D000000000 w(v) >wimitDOOOO00 C;00000
0000000000000 00000000000000000000w(v) > wimit
00 ww;) >wimit 0000000 G;000 ;0000000000000

540 00000000O0Notepad] D OO OOODODOOOOODODOOODOODOOODO
OO000O0o0obOOo0o0oDbDOoOoooos8b0O0ObOOOO0ODOOODOOObObOOODO
00000 5.70 Notepad$FileLoader 0 D 000000 0.0771591 00000000
0000000000000000000000000000D00000 (+10%)0000
goo

28475829 3800453 3800453 3800453 3800453 7715919
Notepad | |, fiorianler| | Undoaetion | | Redonetion | | Redoaation e
<init>
<init>
<init> R
<init>
) <init>
<init>
) <init>
<init>
<init>
) <init>
update
i update
1

0 5.7:Notepadl D0 OO0 (DOOO0O0O00OD0)

00000000 bO0o0oOo0ooo0ooobobOoobooboooooo300oo
goooboboodoooooooboodooooooooooooooooooooa
o000 oooooooooooooa
ogod

goodooobooooooooboooooooooooooooooooon
0ooooooooooooooooooooooooooooooooooooooa
000000000 OONotepadl OO0 OO0ODOOOODOODOODOOODOOOOOO
0000000000000 Notepad! Notepad$OpenActidn Notepad$FileLoader O [

80



28475829 10882916 7715919
Notepad$ Notepad$

OpenAction FileLoader

<init>

|

<init>

Notepad

) getFrame

_getFrame
getEditor
getEditor

getEditor
getEditor

<init>
—
<init>

access$809

access$800

058 Notepadl OO ODD (COOOOOOONO)

gooooboobooobobobooboobooboobDobboobboobo 3gboogoo
ubbogobooboobbodgboobbooboo
gbooboboboooboooboobobobooboobooboobobooooboan
gooboooboobooobooboobooboboobooboobooboong
gbobogbobooboobobboboboobooboobobooboond
gboooobooboobobon
gboobooobobobooboooobooboobooboboboobooo
ubboobogbuoobboobooboobobooboonbobd
gboooobooboboobobboboobobooboobobooobooon
vbooooboooboboboboooobgoboboooobobooboooobobo
ubooboobobbobobbooboboobuoobooooboboobooonog
uboooooboboooboboooboboobbooobbooobobooooboboon
googboobobobooobobobobooooboooobobooooboDbo
ubooboobooboboboobobooboboobooboboobooobobgd
o0o0o0oO0oO0oO0oO0OO0OO0O0O0OU0OOO0OO(@ODL) 000000000 OoO0OOoOoOoOoOoOooOd
gboooboogoboboboooboboooobobooboobooobooooboDbo
uboobuooboooboboobuooboobobooobooboboooboooonogd
gboobgoobooboobbooboobooon

81



gbogooboobogbobooboobooboboobooboobobobo
gbobodbuobooobobbooboobuooboboobobooboooboobo
ubooboobooboobooboobobbooboboobooboboboobooboo
gbobooboobooobooboobbooboobobooobd

DCROOCOOOOODOOODOOO

boobgobobobbobobobobobooboobobooobooobobo
OO00OOCROODUOOOOODOODOOOS90000DDOODOO

& Interactive Diagram

| LHotepad; | LNotepadfOpensction; | LHotepad¥FileLoader;

sinit?

<init?

getFrame

getFrame

getEditar
getEditar
getEditar

getEditar

acoessFz00
aceessf200

Zinit=

“init»

acces=hE00
asees=fE00

accesspE00

ageesspoon
accazepE00
accesE00

accesspE00

EI33-= d=in]
acceschG00
accessEE00

resetUndahlanager

resetUndoMlanager

gsogbooogbogooboooobooooooogoooo

82



55 5HU000O0O0O

gboobooboboooboooboobobobooboobobooobobooobooan
obobogobJavad U0 0000 Ooboooboboboobobobooboboboooo
ubobobobobouoobooboobobboboobobbobooboobabd
uboobooobooobooboboobooboooboboobooboboobooboonoad
gooboobooboobooboobuooboboboobooboobobobooboong
vboobgboooboboooboboboobuoobobboboobuooobooboond
uboboooooan

gboobooboboboboboobooboobooobobbooboobooo
gbogbuoobobooboboboobboboobuoobooboooboboboonogd
ubobooooooobon

83






el 0000

6.1 OO0

gboobobooboobobobbobooboboobobobobooboaan
0003000000000 0bOo0o0oDoDooo0ooo0obooooooDooOoooo
uboobooooooooon
gboboboboobooboobobobobboobuoobooboobobooboan
gbooobgoooboooboobobooboobobboboobooobooboong
ooooooooon
gbobooboboobooboobobbooboobooboboboboooan
OO000O0O000DOOoO00bO2000000000DO0O0OO0O0ODOOODOOOOODO
googbobooogobobbooboboobobobooooobooboooobooDo
ugoog
gbooboobobooboobooboboboobooboobobobobooooo
O000o000OooooooooOobooO0oO00OooooOonO ComponentRank 0000
uboooboobobooboobobobobbooboooboobooobooboonog
gboobogoobooboobbooboobbooboobbooboon

6.2 DOOOODOO

goboboobooogoboboooobobooboooobobbooboboo
ooooooooooooooooOoooboo300ooboooooooobboOooobo
uboboobooboobboobooobbooboobobooon

gobobobooooooboboooooboooobooboobobooooboboo
ubooboobooboboboboobboboobooboobooboobooonogd
uboooboobobobooboobobbobooboobooooboooboong
googbooboboboooboboooooooobooboboooboooobobo
uboobobobboboobooboboobobooboobooboboonogd
googoooboobogoboo

gboooooooooooooooooooooooong

e JOUIDODOODOODDODDOODLOODODO
e IO DOOODLOOODODODLODOODLOOODODO

ugbboobuogboobbooboobooon

85



e Rapid Type AnalysisB 0 0 0000000000000 DODOODOOOO0O
e IO DOOODLOOODDOODOODLODOO

gooogood
doooooooooooooooobooooooooooooonoooooon
0o0000ooooooooooooobooooooooooooooooooooooao
0000000d0DbO0O CROOOOODDOOO0OOOooDbOoOoOoOoooDbOoOoOoOoooDbOoOOoOn
0000000000000 D0DOO0DOO0O0D0O0bOO0ODOO0DOg SPARSOCO0OODOOO
O000Javad 00000 SPARS-II000OO0OSPARS-D0000D00O0ODOOOO
0000000000 DO000Od ComponentRank DO OO0 OO OOOOO Component
RankD OO OOODOOOOOODOODODOOODODODOOOOOSPARS-DOODOOOO
000000000oooooooo0ooooooo
0d00OCROOODOOOODOODODODOODOOOODDOODODODOODOOODODDOODOO
oo oooooboooooooooooooooa
ooo0oDoDooOO0O0O0ODO0ODODODOOO0O0OOOO0OOO0OO0000000DOOO0O00000O0
gooobobooooooooobbodoooooogooooooooooooa
0o0o00odooooooooooboooooboooooooooo
000000000000 CROODDDODOOOOOOOOOO

e JOOIODOODOODODO
e U0 DOUOODLODOODDOODLOODLDDOODLOOODLDDOODbLOODDOO

goobooooon
Oo0oOoOoOoboOobooDbCcROODODOOUODOOOOOOD

e O UODOOOLOUODLDLOOODLOODLOO
e IO DOODOO

e IO UIDODOOODOOODODO

o OU0ODOUOODLODOODLOODLDOOOOO

gbooboooooo

ugobobooboboooooobobboooooooobooobooboooooooobooooo
uboooboboobobooboobooboooboobooooboobooooooboon
gboooboboooboobooboooboooobobooooboboooobooboon
gbooboogoboobobooboooobobobbobooboobooobonboo
goopooobooboobobobooboobooooboobooobooooboo
gobooooboooooboobooobbooobooboobooboobobooboboobooon
gboobooboboobobooboobobbobobbobooboboobooboo
gboooboobooboobooboboboboobooboboooooboobooboo
gbooboboobobobobobob

86



gboobobooboobooboboobobooboobooboobooooo
ubodgboobobboboobuoobobobbobooboobobooboond
ugoboooboooooobobooboooooooboooboooooobooooboogd
goooboboooboooboobooboboobobboboobooboboong
ubogbuooobobooboobuoobuoobobobobbobooboooband
ubbooobooboobbooboobobooboooboooboobooonoog

87






oo

[1] Alfred V. Aho, Ravi Sethi and Jeffrey D. Ullman: “Compilers : Principles, Techniques,
and Tools", Addison-Weseley, 1986.

[2] J.Baratre, C.Bryce and D.Le Btayer: “Compile-Time Detection of Information Flow in
Sequential Programs”, Proc. of the 3rd ESORICS, LNCS 875, pp. 55-73, 1994.

[3] D. F. Bacon: “Fast and Effective Optimization of Statically Typed Obj@riented Lan-
guages”, Ph.D. Thesis, Computer Science Division, University of California, Berkeley,
December, UCB/CSD-98-1017, 1997.

[4] V. R.Basili, G. Caldiera, F. McGarry, R. Pajerski, G. Page and S. Waligora: “The software
engineering laboratory - an operational software experience”, Proc. of ICSE14, pp. 370-
381, 1992.

[5] G.Blom, L. Holstand D. Sandellj O [O]:“000000" 00000000000
ooood, 1995.

[6] G. Booch: *“ Object-Oriented Analysis and Design with Applications”, The Ben-
jamin/Cummings Publishing, 1994.

[7] C. Braun: “ Reuse”, Encyclopedia of Software Engineering, Vol. 2, John Wiley & Sons,
pp. 1055-1069, 1994.

[8] X.Chen, W.T. Tsai, and H. Huang: “Omega - an Integrated EnvironmentferfZogram
Maintenance”, Proc. of the International Conference on Software Maintenance, pp. 114-
123, Monterey, USA, 1996.

[9] S. R. Chidamber and C. F. Kemerer: “A metrics suite for object-oriented design”, IEEE
Trans. on Software Eng., Vol. 20, No. 6, pp. 476-493, 1994.

[10] D.E.Denning: “A Lattice Model of Secure Information Flow”, Communication of the
ACM,\ol. 19, No. 5, pp. 236-243, 1976.

[11] D.E.Denning and P.J.Denning: “Certification of Programs for Secure Information Flow”,
Communication of the ACM,\ol. 20, No. 7, pp. 504-413, 1977.

[12] S. Eisenbach and C. Sadler: “Changing Java Programs”, Proc. of the International Confer-
ence on Software Maintenance (ICSM 2001), pp. 479-487, Florence, Italy, 2001.

89



[13] L. H. Etzkorn, W. E. Huges Jr., C. G. Davis: “Automated reusability quality analysis of
OO0 legacy software”, Information and Software Technology, Vol. 43, Issue 5, pp. 295-
308, 2001.

[14] L. H. Etzkorn, J. Bansiya, C. G. Davis: “Design and code complexity metrics for OO
classes”, Journal of Object-Oriented Programming, Vol. 12, No. 1, pp. 35-40, 1999.

[15] J. Gosling, B. Joy, and G. Steele,] OO [O],“TheJavaD OO QO

[16] T. L. Graves, M. J. Harrold, J.-M. Kim, A. Porter, and G. Rothermel: “An Empirical Study
of Regression Test Selection Techniques”, Proc. of the 20th International Conference on
Software Engineering, pp.188-197, Kyoto, Japan, 1998.

[17] W. Hetzel: “The Complete Guide to Software Testing”, QED Information Sciences, Well-
sley, Mass., 1984.

[18] T. H. Haveliwala: “Efficient Computation of PageRank”, Stanford Technical Report, 1999.

[19] S. Isoda: “Experience report on a software reuse project: Its structure, activities, and sta-
tistical results”, Proc. of ICSE14, pp. 320-326, 1992.

[20] D. Jackson, and M. Rinard: “Software Analysis: A Roadmap”, The Future of Software
Engineering, pp. 135-145, 2000.

[21] I. Jacobson, M. Griss and P. Jonsson: “Software Reuse”, Addison Wesley, 1997.

[22] Y. K. Jang, H. S. Chae, Y. R. Kwon, and D. H. Bae: “Change Impact Analysis for A Class
Hierarchy”, Proc. of the Asia Pacific Software Engineering Conference (APSEC’98), pp.
304-311, Taipei, Taiwan, 1998.

[23] B. Keepence and M. Mannion: “Using patterns to model variability in product families”,
IEEE Software, Vol. 16, No. 4, pp. 102-108, 1999.

[24] A. Krishnaswamy: “Program Slicing: An Application of Object-Oriented Program Depen-
dency Graphs”, Technical Report TR94-108, Department of Computer Science, Clemson
University, 1994.

[25] D. Kung, J. Gao, P. Hsia, and F. Wen: “Change Impact Identification in Object Oriented
Software Maintenance”, Proc. of the International Conference on Software Maintenance,
pp. 202-211, Victoria, Canada, 1994.

[26] L.Li, and A. J. Offutt: “Algorithmic Analysis of the Impact of Changes on Object-Oriented
Software”, Proc. of International Conference on Software Maintenance (ICSM '96), pp.
171-184, Monterey, USA, 1996.

[27] F. Narin, G. Pinski, and H. H. Gee: “Structure of the Biomedical Literature,” Journal of
the American Society for Information Science, Vol. 27, No. 1, 25-45, 1976.

90



[28] L. Page, S. Brin, R. Motwani, T. Winograd: “The PageRank Citation Ranking: Bringing
Order to the Web”, http://www-db.stanford.edu/ backrub/pageranksub.ps

[29] J. Palsberg and Peter K: “Trust in the lambda-calculus”, Proc. of the 1995 Static Analysis
Symposium, pp.314-329, 1995.

[30] G. Pinski and Francis Narin: “Citation influence for journal aggregates of scientific publi-
cations: Theory, with application to the literature of physics”, Information Processing and
Management, Vol. 12, NO. 5, pp. 297-312, 1976.

[31] Pressman, R.S: “Software Engineering A Practitioner’'s Approach, fourth edition”, 1997.

[32] G.Purnul: “Database Security”, Advances in Computers(M.Yovits Ed.),Vol. 38, pp. 1-72,
1994.

[33] K. Rangarajan, P. Eswar, and T. Ashok: “Retesting+CQClasses”, Proc. of the Ninth
International Software Quality Week, San Francisco, USA, 1996.

[34] T. Reps, S. Horwitz, M. Sagiv and G. Rosay: “Speeding up Slicing”, Proc. of the ACM
SIGSOFT '94 Symposium on the Foundations of Software Engineering, pp. 11-20, 1994

[35] D.J. Robson, K.H. Bennet, B. J. Cornelius and M. Munro: “Approaches to Program Com-
prehension”, J.System Software, Vol. 14, No. 1, 1991.

[36] G. Rothermel and M. J. Harrold: “Selecting Regression Tests for Object-Oriented Soft-
ware”, Proc. of the International Conference on Software Maintenance, pp.14-25, Victoria,
Canada, 1994.

[37] B. G. Ryder and F. Tip: “Change Impact Analysis for Object-oriented Programs”, Proc. of
the Workshop on Program Analysis for Software Tools and Engineering (PASTE 2001),
pp.46-53, Snowbird, USA, 2001.

[38] M. Weiser: “Program slicing”, Proc. of the 5th International Conference on Software En-
gineering, pages.439-449, San Diego, California, 1981.

[39] http://www.antlr.org/ , “ANTLR Website”
[40] http://math.nist.gov/javanumerics/, “JAMA : A Java Matrix Package”
[41] “Google,” http://www.google.com/

[42] http://java.sun.com/j2se/1.3/docs/tooldocs/win32/javac.html, “javac - Java programming
language compiler.”

[43] http://java.sun.com/j2se/1.3/, “The J&¥4 2 Platform, Standard Edition.”

[44] http://www.jedit.org/, “jEdit - Open Source programmer’s text editor.”

91



[45] “JavaTM Platform Debugger Architecture” Sun Microsystems,
http://java.sun.com/j2se/1.4/ja/docs/ja/guide/jpda/index.html

[46] http://sourceforge.net/, “SourceForge”

[47] http://java.sun.com/, “The Source For Java(TM) Technology”, Sun Microsystems
[48] OOO0:00000000D0OO0ODOODOOOO, 00000000000, 1992,
49 ODODOO,0000,000:*000000000O00O", 0000, 1998.

[50] OODODO,0C00O0,000,0000:*000000000D0OOO0O0OOOO0O0OO
ooooOOoOoOoOooo,OboOoDbo0O0O0OOoOUUUg,vol. 100, No. 472, pp. 25-32,
2000.

[51] 00O0O0,0000,000,0000:“00000000000000000000
0000000000000000000”, 00000000000 D-, Vol.J85-D-I,
No. 10, pp. 961-973, 2002.

[52] oCoOO,000,0000:“00000D00OCO00U00ODCOOOUOODODODOO
O000O0"0000o0oooo, Vol 37, No. 4, pp. 536-545, 1996.

(3]0 00,0000,00D00:*00DDO0O0O0OC0CCOOOOOOOOUOOOgOo
ooooo"00bobogouoogoogog, SS2002-14, pp.19-24, 2002.

[54 0O OO: “Javall 0 00O 0O O", http://cappuccino.ne.jp/keisuken/ java/

[55] OO O: “Google 0 OO - PageRankd OO O", http://www.kusastro.kyoto-u.ac.jp/
baba/wais/pagerank.html

[56] O O: “Think! Software Reus€l D O O OO0 O0O0Ooooooo”,
http://www5.airnet.ne.jp/handoh/ThirlReuse.htm

[57] OO0 “Googled 0 00O PageRankl O O O "0 KTYY Seminar, 2001, http://aglaia.
c.u-tokyo.ac.jgfamamoto/KTYY Seminar/20010220/

[58] OCOO0O,000,0000,0000: “O0000DOODOO0ODOOOODOOO
000 SMMT?, 00000000 DOOO D-l, Vol.J85-D-1, No.6, pp.503-511, 2002.

(9] 0CO0,0000,0000:“00000DODO0U00DODOOOOUODODOO
O000",0000000DoOo0o0o00o00ooog (FOSE2001), 2001.

[60] OCOOO,0000,0000:*000000OC0O00U0O0ODDOOOOUODODOO
0" 00000000000000, Vol. 101, No. 98, pp. 33-40, 2001.

92



