goooon

HEN

gooobbbooobobobboboooobobboboooobn
goooobooogad

oood
ubogog

god
oo og

00200 20 80

gobgobobobobodgbooao
gbooobobooboobobo obooboboonboog



o019000o0o0oon

gobodboooooboobooboboobuoobbooboobboobobooboo

oo od

gooo

googoboboboooboobooboooboobobooobooboooboobooooboon
ggboogobuobboobboobboobboobuoobboobobuoobboan
gbooboobooobooobobobobooboobooboooobooboboboobon
gbooboboboooobooboboooboobobobooobobbobooobon
goboogoo

googboooooboboogoboboogobobobooboobooboboooboobon
gbobobooboobobboobooboobooboboooobobobboboan
gbooboobooobobooooooooboboobobooboobonobobooooan
gboboboooboboboobooboboobooboboobooboobooobon
gobobooobooooooooooobobobobobobboobobbobobobobo
gboogbobooooobooboooboboobooooboooooboobobooobo
gbooboobobooboboooobuobobobooboboobobooobooon
gbooboooboobooobooboobooboboboboobooboboobooboooobon
goboogooo

googd

ooobobobooon
gobobobobooon



O

ooog

gboogooboobooboboobooboonbo

21 DO0O0O0O0OO0O0O0O0 .. e s s s e
211 DOOO0O0OO0OODOO0O0OO0O ... 0 oo
212 DOOO0O0OOODOOO0OO0O ... e

22 0O0000D00O0O0 ... e e s s s e
221 DOOOQ0OODOOOOOCO0O ... e
222 O000000O0DOODOOOO ... 0 oo

oo

3.1 OO .o e
311 ODO0OO000 ..o e
312 DOO000O00 ... e e s
313 OO0 .« . e
314 DOO0O00O000 ... e e e

32 DUOO00O0OO0O0OD0OO0OOO0O ..o e e
321 ODO00OO00OO0OODOOO0OO0O ... s
3.22 OO0OO0O00O0OD00O0O0O ... e

oboooooooooooooooooooooooong

41 0000000000 0O000 .« .. e e e
42 0D0OOOCOOODOODOOOOOOnnO .« oo oo
43 000000 .. s e
44 O00000O0O0OO0OO0OO0OO0O0O0O0 ..o oo

oo

51 OOOODO .. e e e e e e e
52 DO00O00OO000O0O0 .. e e e e e e e e
53 000000000 ... e e e
54 OO00ODOO ..o e e e

ooog
6.1 OO . e



6.1.2 0000000000 ... ... e e e e 39

6.1.3 00000000 ... . v e e e e e e e e e 42

6.1.4 00000000 ... e e e e 43

6.2 OOODO . . oo e e e e e s 43
6.2.1 O0O00O0O0O0OO00O ... e e e e e e 43

6.22 000000000 ... . e e e e 45

6.23 000000 . .. e e e e e e e e e 45

6.24 00D0O0000000D0ODOOO0O ... ... a7

625 O00000O0OOO0DOO0O0O0O ... .. ... 47

6.26 00000ODOOOODOOOOOOODOOOO @............. 47

6.3 OO . o e 47
6.3.1 OO0OOO0OO0O0 . ... e e e e e 51

6.3.2 000000000 ... e e e e e 55

6.3.3 000000 . ... e e e e e 55

6.34 00000OD0OOO0DOOODOOODOO ... ... ... ... ... 58

6.35 000000000 DOO0O0O0O ... ... e, 58

6.3.6 000000000 DDOODOOOOOO0O ... ... ... .... 58

6.3.7 OO . . o 59

7 O0O0OO 60
71 000000000 O0O000000 .@. ... ... 60
72 00DO00OO0ODOOO0ODOO0O0O0 ... ... ... 61
8 00O 63
oo 64
oo 65
00 69
A 00000JHotDraw 70
Al OOO0O00O0O00ODODO ... . e e e e e e e e s e e e 70
A2 O0DOOO0O0O0 . s e e e s e e 70
A3 OO0O0O0O0 . .. e e e e e e e s e e 70



B 00O 00O 0OHelpSetMaker 74

Bl OOOOODOODOO .. e e e e e 74
B2 OOUOOUODOOOO .. e e s e s e e e 74
B3 ODOOOOO ... e e e 74



1 0OO0o

0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000

000000000000000000000000000000000000000
CVS[1][2][3] O Subversiondp 000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000 [5]0

0000000000000000000000000000000000000000
OD0000000OMcCabed 000000000 [6]0 CKOOOOO[7]00000000
0000000000000000000CKOOOOOO000000000000000
0000000000000000000000000000 [8][9]0

0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000 600
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000

e NOUODODOODODOO

ugboboooboogan

googooo

uboboobooobobooboooboo

gbobobobobobob

gbobooboobooboooboobooooon



gboboboooboboobooboboooboobobooboooboobooboon
gbooobooooobooboboobooooobooboooboboooboobbooboon
gbooobobgoobooobobooboooobooboboooobobobobooo
gboboboboboboboboboobobobobboooboobooboooo

ooo200000000000000DOOO0O0O00DOOODOO0OODOOODOO30
gooooooboobooobooooobooboobon4po0oboboobobooboobog
5000000000000000DOO0000O00DOOe00DODOOODOOUODDOODODOO
gooboooooboboooobooboooooDobUoboby7obDobobOobOobOO
goboooooooboobobooooosuobooon



2 DO00O0O0O0O0O0O0ODOOobDOobOobOooboobogo

googbboooboboooboooooboboobooooboobooboboo
obooogoo

21 DOoO0O0DOOoOooooo

gooobboooboboboobobooboobobobooboboobobobooo
gbobobobobob

211 00OO0ODOOOOOOODOO

000000000 0D0O0O0000DOo0O00DooO0oooooOUooooOg [B]10]
goooboobooooooooboobogoobbouoboobo 3gboooobobo
gbooog

e JOUODUODODODODODODODODODODODODODODODODO
e JOODUODOODODODODOD

e NUUDODOOOOOODLODOO

gbobooboobuooboboobobbobuooouoboboobobooobogan
000 1120000000000 000o0ooo0o00ooooo0gn Checkout/Checkin
goboobobooobooooo

000 Checkout/Checkin 0 000 0000000000000DODODODOOOOO
gbooog

e JOODODO
ocoboooooooboOobooboooboOoobooooOoobooboooOo1ooO
uboboobooobbooboooboboobooobboobooboboooboooon
gobooboobooobooboobobooboobbooboooo

e OOOMO
ljpboboboboboboobooboobooboooboooooboooo

e JOOOODODO
gbbooboobbooboobbooboobboobooobbooboan



uboooog
gboboobooboobboobuooboboboboooboobooooooboooonoon
googoo

gbooooo
ugboboobooobooooo

o OO
uboboobooboobooobboobooboobooobboobooobooaon
uboobooboobboobooboboobooonon

o OO
ubobobobooboobooobbooobooboobooboobboobooooaon
gbobooboobooboobobooboboobooboobbooboobooon
gobooood

o 100
gboboobooboobooboobboobbooboobooboooobooooon
goo

Checkout/Checkiil 0 0 00 10 0 00O Checkout/Checkin 0 00000000 DODODO
goooboobooooboboooobobooooboobobooboobooobobbo
gboboobgbobobobuoobobooboboboboobobobbobuoobob
gboboobooooboboboooboboooboboobooboboooboboboobooan
oooooboooboobgoooobooboobooboboboobDoobOoobD 100D
O00O0O0OCheckout/Checkil 0000000000000 300000000000O0O
gboboboboboboboo

lL.oooooooobooboooooboobbobooooooo

2. 000000000O00DOOODOO0O0ODOOODODOOUODOODbDOO

. 0fjobobooooooooboooboooooobooooobbooboboobDooooo
uboboobooobooobboooooon

212 O0O00D0ODOOOOOOODOO

gbobobobobobobobobobobobob



FRE

>0

FEE

O

GEZ
EZal
@zﬁ
FIvoA2

J

Fagok I :

JFas ok I

=

o i

FEE

0 1: Checkout/Checkinl O O




UNIX O OSOOO0O00000 RCS[13]0 CVS[A][23]0000000ooooooon
O000000O0ClearCase[14 OO0 OODDDOO0ODOOOOOOOUNIXDO OSOOOO
O 0 0OWindowsd OSO 0O 0 OO O SourceSafe[15] PVCS[16]0 000000000000
000000000000 00O000oOoOO00O00ooO0o0DooOooooooOoOO
gooooooo [17]0

ygodoooobobobobbbotbododoooooouboboboobbbtoououuoooo

OO0 RCS

ORCSO UNIXOOOOODOOOOODOOOOOODOOOODOOOOOoDoOO
gbobooboobooboobooboobboobooboobooboooo
gbboboobooboboooooobobboobobDoRrRCcsUbOogoobooD
OO0OUNXDOOOODOooobooobolioooboooboooboo1bgooooo
ugboogd
ORCSOOOOODOOOOUOOOOODOOOOODOOOOODOOUOODDOOD
O000000oooooooodif0000000000oooooooooOoOgog
goboobogobboobooobooboooboobooobooboooon
ooboooboooboooooobboooboRrCcsOooboOooooOooDO

oo Ccvs

O CVSOORCSOOOOUNIXODOODOODOOOOOOOOOOOOOOO
gboboobooboobooobooboobboobooboobon
ORrRCSOOUOOoOoOoooobbooooobooooboogboboouobbooboooo
goboooboooboooobooobbooooogoooboooobooobboboobooon
O0000O0000000ssirshOOOOOOoOoOoOOODOOOOoOoooooooo
0000000000000 0000O000DoO0O00O0oDoOOU0n0nFreeBSD[18]
0 OpenBSD[19 00000000 OOOOOOOODOOODOO

O O Subversion

O Subversiondp OCvVSOOOOODOOOODOOOODOOODOODOOODOOOO
00oo0oOOoDoDoOooocvsSOooooooobooobooooooooooooooo
0000000000000 0oOog evsdO SubversiomOOOoooooooOoO
oood

OcCcvsSOUOOoOOOO00O0OO0O00DO00o0oO00oOoooOonodSubversiod0Oo0O0oOn
0000000o0oO0Dooooodsubversioil0OCvVSOOOdooooooonO
oo ooobooooobooooooon
Oooooooooboodooooonoodoooobooooonooooooon

10



uobooouooobooooobbooobobooobooooboobooobooobobg
uboboobooboobobooboooboboooogn

22 ODO0OO0ODOOOOOOO

gbogbobogbobuobodgbooboobooboboboooboobobobaon
gobooobooboooooo

221 D0OO00ODOOoOOOoOOoODOO

0000o0O000ooOo00oooO0O0ooOo00oOO00oooOUbOooOoOooooOOoo
gogouobboooubobooooobbooobbooobbbuooobbobuooonoo
02000000000000000000000000000000000D00O000O0O
ggoobooubbtoooobboobobooobbuoooobbbooouobobobuooon
O00o0oo0o0ooooooo RIoDo0000ooooooooooooooooon
00000o0o0O00O0O00oO0OO00OOO00DOO00OOoO00OOoOOo0OooOOOOn
ggooooooboobbboboddoooooooboo

00000000000 000000000Doo0000oooono0OodddHalsted
000000 [22]0McCabel 00 00O DO OO [6]0 Chidamberd Kemererd 00 OO
ckKoOooooo [7rjooooooooo

222 00O0O0ODOOOOOOODOO

uooboooooboooobooobooboboobobooobobooboobooooboobooobooo
gobooboooobooboooobooboonobg

gooobdoboobobobobooboboboboobooboboooooboo
goobooilogoobooooooooooboooLreconooogooLrecoooooon
goood

OO0 LOC 00000000 DOOOlines of codel
O LocCUnoouoouooouooououoooooono
00000000000 Ccooooloooooooo LOC(C):ZDDDD

Chidamberd Kemererd D000 CKOOOOO [7]000000CDOO000O00OOODOO
gobooobobooobboooobobooobbooooboooooekoogooooooboboooo
oo000O0O0OOODOOO00000oODOO000OoOoooooD 232400 00cCcKOoODOO
gooOoOoOoOoOoOOODODOO00000000OOOODODDOOOOOOOOO8EIT

11



cCkKOOOOoOOoOOoOowMCODITONOCOCBOORFCILCOMO 600 DOOODOOOOO
gboboobooboooobobobobooboooboboobobobooboooobooboon
gobooboooboboobooboboooobg

00 RFC OO0ODOODOODOODOOO response for a class
0 RFCOODOOOOOOODOODOOOODOODOOODOODOODOOObOOoDOoOoDbOOoo
gooooooon
dooodooo0 CcOnnbO00D000 My,Mo,..., M, 000000000DOO0OO
O M,M,...,M,0 CO0O000D0DD000O0DDOO0O0OO my,ma,...,m,0
0000000000000 0RFC(C)=n+>1,m 0000

00 CBO O000O0ODODO OO DO coupling between object classes
oooodo c,0000odbo ¢, oboo0boooDoooboooooooe, o
c,0odpooooooood
ocBOOOOODOoOOOoDbOODOoOoDDbOoOnbDoOoOooDDOon
00000000 CO000000000000 ecO0OOOOCBO(C)=ccO0ODOO

OO0 LCOM OO0OO0O0ODOODOOOODN lack of cohesion in methods
0000000000000 ooooobooooooboooooooooono
0o0o0doooooooooooooooooooo0ooooooooboooooo
gooooooooooobobboooooooooooooogoooooon
oLcoMoOonpDooooooooonooonooooooonooa
00000000 CO 000000 My,Ms,...,M,00000001I,10,...,I,
oodoooooono M;0odooooDoDo0o0ooddoooooooooop =
{(I, )N =¢}0Q ={(I;,[;)|LNI; #¢} 00000000000, I,...,I,0
00 ¢0000OP=¢000000000LCOM(C)=|P|—|Q0O000OOO
LCOM(C)< 0000000 LCOM(C)=00000

00O NOC 0000000 Odnumber of childredl
ONOCODOOODDOODOOODoDOOoooooooooooon
00000000 CO0O00O00000OU0DUO0bOOse000Q0O0OOO NOC(C) =
scO00og

OO0 DIT 0000DDO0ODOOOdepth of inheritance tré@
ODITOOOOODODOOOUOO0bOOoobooOooboOoboboooboooooooobIT
gooooobbooooodooooooooooooooboooooo
goooooooooooooooood

12



dobobobooogJaval D0 OODODOOOODODODbOOOOOUOODOODbOOOO
java.lang.Objeci D 00000000 DOOOOOOOjavalang.Objeci D OO Cyp O
O00O0ODIT(Cy) =1000000C, 000000O0o0ooo0 c,0oc,0oo00
000000 Cc, 000000000 DIT(Cy)=20DIT(Cy)=30000

O0OWMC 0000000000 00ODDOOweighted methods per cldss
owMCOOODODOOOoDoOoooOhooooooboooooooooo
00000000 COA~000000 Mj,Ms,...,. M, 000000000000O0O0O
0000000000 a,e,...,,000000000WMC((C)=3—,¢0000
0000000000000 D00o0oDo00od00od0O0O HalstedaOOOoOO
[2210 McCabeD DO O OO ODOOO[|ODO0OO0OO0OO0ODOODOOOODO

13



3 00

gbobobobobobobobobobobobobobobobobo

3.1 OO0

upooboobooobbooboooboboooobooonbooo

e JOODOODO

e NOODODOOOO

o O[O

e JOOODODODODOO

311 0O0O0O0oO

gobooboobbooboobbooboobbooboobbooboobbon
gbooobooboooboobooooboooooboobooooobobooooboooD
gobuodgbbooobouoooobuoobbuoobuoobbooboobbooboo

e NOODOOODO

e JUUODODODLODOOO

e JOOOMO

e JOUODOUODOODODLDODODODODO

e JOUOD0OO1000OO0OOOODOO

e JOUD00O10DODLOLODDLDOULODDLOOLDO

gboobdoboboboboodoboboobobooboboobobooobooogon

gooogooo

312 OD0OO0O0O0O0O

gbobobbobobobogooboooooboobobobooobooboonDg
gbooboobobobobbobooboobobooboobooboboboaon
goboooboobooooooboobobooood

14



gboboobooboobbooboobobooobobooboobooboboooooon
gboobooooboboobooobooboobobooboobobobobooboobon
goboooogo

gboogbooboooooboobobooooooobobobooboooboboboobon
gogobobbooooboboboooobbuoooobboooooboboooobboboao
gbooboobooobooboboooboboobobooboboooboboobonboon
gooobooboobobooboobboobooboboobboooboobobooon
goboooobboobooboooboobboooboon

3.13 00O

ubobooboooboooboboobooonboo
gbooobobobooboboobooboboboobobooboboboooboboooon
goboobooboobobooboobbooboobobooboooboo
oooooooooo,oooo 32000000

314 O0O0O0O0O0ODOO

gbobooboobbooboooboboobooobboobooboboobooonoobo

gbobopooooobobobobobobooooboboboboboooobooo
gbooobooboooboboooboboboobooboobobooooboobooboooo
gbogbobooboboboobuoobobuoboboobobooobbooboaan
goboodboooboboobooobboobuoobboobooboobobooooo

gboooboboobobooboboboboobooobooboobobooobooboooon
gooobooboboobooobobobobobooboboboobobooboboo
gbooobooboboooobooboboobooooboobobooobobooboboboog
goood

ubobooboobboobooobboooooonbooo

e JIDDOOD0ODOODLOODDUOODLOODDOODOODLDO
e NUUDOOOODLOUODLOODDOODLOODLDOO

e IO DOOO0ODOODDOODODOODLDDOODODO

e JOIDDOOO0ODOUODLOODDOODLOODLDOO

0000000000000000000000000000000000000000
0000000000 [25][26]0

15



32 DO0000OO0ODoOOoooooo

gboboboboboboboboboboboooobooboboboboboobaon
gbooboobooobobooobobuoobooboobobooobobooobobooon
gooooo
gobooboooobobooobooboobooooboooobooooboooboobooboo
gobodgbbooobuooboooboobooobuooboan
ugbobooboobbooobooboo

e J0O0ODOOODDOODOODO MD = {mdy,mdy,---,md,} 000000002000
gooooboogno

e 0000000 D0D0D00 MT = {mt;,mty,---,mt,} 00000000y 0000
00O00O000oooog

e J00DDODUDOUDOOODOODOODOO CT = {cty,cty,---,ct,} 000000
Ub0boooooobobbobobooboooboobobobobooobobo
ooboobo e, 00000000 Oct, 0 20000000000¢t,0zO0OO
ubbooboobooboooboobooooon

e 0000 ¢, 000000000 md;000000 mt; 000 Upndymeyer, 00000
0000000 ¢, 000000000 md; 000000000000000000
00000 Ondymey e, =null 0000

321 O0O0O0ODOOOOOOODOO

gbooobobooobobooboboobooboobobooboobooobooobgon
gbooboooboobooooooobobooobobobooboboboobobo
gospoobooooboooosgboboooooobooobooooboon

0oooon
0 Shannol 00000000 [27]0000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000
0000000 HODOODODODO0OO0O00000000000000000000
D000 md; 000000 mt; 000000000000 Vndg iy ,ctr » Vmdsmt et

e Umdgmtyer, 000 null 0000000000000 Hpgme, 00000000
D000000000000D0 Ondme,ctrs Ymdsmtgctas s Umdgmty,er, 300000

16



nll00000000 2(1<2 <2 0002000000000 of,0h,---,0., 00
000000000000 Z/0000000000000000 2/(1<2"<2)0
00D0:/000000000 of,vf,---,0, 00000000000 Hpgyme, 000
00000000000

Z//

Hmdi,mtj = - Zpl 10g2 pl
=1

0000 p000ywO0O00000000000000000

z/
k; equalv), v}.)

= = 0O@1<i<2

1 (v =v,000)

"oy
equa(vlavk)_{ 0 (W £4.000)

0000000 Ondgmty,ctr s Ymds ity ctas* * Umdgmtg e, 0 null 0000000000
D000000 2" =20000000000 Huygm, = —log, 20000000
0000000000 Undsme,ctr s Vmdgmty et Umdgymtz e, 0 null 0000000

0000002 =10000000000 Hpgmy, = —log,1 =0000000
ooo

000000000
00000000000000000000000000000 Hpgm, = —logy &
00000000000 ;0000000000000 /000000000
000000000000000000000000000000000000000
000000000000 H'OOoO0O000O
0000000000 HF/O0OD0000O0 HOOOOOODOOOO0OO0O0000000O
HOOOOOOOOOOOOOOOOOOO0O0OO0O0O00000000000000
00 HOOOOOOOOOOODOOOOoOOoOooooO | Doooooooo

md;,mt;

ogoooa

/ _Hmdi,mtj

mdi,mtj*ng%

z
oooooon Hmdi,mtjDDDDDDDDDDDDDDDDDDDDDDDDDD
0< Hly y, <10000
goooga

googoobobooobuooobobobooobooboboooboUoobDbOoo
eDooooooooOoOC0CoOoOO0O0o0ooooooooooooOboCooDbbOod

17



00000000000000000000000000000000000000
0000000000000000000000000000

0000000 Ondmtyctr s Ymdsmtgctss* * Vmdgmtger, 00 null 000000000
00000000000000000000001:30000000000 1000
0 03:1000000000030000 0000000000 Quayme, 00

gooooooooooo
g3 — q1
2

dei,mtj =

Doooooo

000000 QO000000000000000000000000000000

00000000000000000000000000000000000000

000000000000000000 @ 000000000000000000

00000000000000000000000 [28]0

00000000 Q000000 QOID000000000D000N0NN Q00000

000000000000000000000000000000 Yndmt et » Vimdsmt cts»
- Umdgmtye, 00 null00000000000000000000000001:1

gopoooopoooooo mgopogooobooooo ledi,mtjDDDDDDDD
goooodg
/ dei,mtj
dei,mtj:T
0000 m=000000Quaumt, =0000 Qg s, = 00 Quuayme, #0000
domt, = 000000
gooogg

00000000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000000000000000000000000000
00000 [27]000000000000000000000 2000000000
00000000000000000000000000000000000000
00000000000000200000000000000000000000
0oO0o0ooooooo
00000000000000000002000000000000000000
000000000 ¢, 00000000000000000000Onul00000
000000000 et(1<k<z) 000000000 md; 0000000 DHpg, e,

18



ubobooooobooooo

Y

DHmdi,ctk = Z diﬁerent(vmdi,mtj,ctk,1 ) Umdi,mtj,ctk)
Jj=1

1 (Umd- mt;j,ct #U d; i U DD)
i ) Ctl—1 md;,mt;,cty,
dlﬁerent(vmdi,mtj,ctk,l ) Umdi,mtj,ctk) = { R R

0 (vmdi,mtj,ctk,l = 'Umdi,mtj,ctkD oo )

D0D0000000000000000 DHpger, 00000 ety O ety 000
0000000000 bO000DOO000bO0o00bOo00nDDOdl<k<zOOO kKO
0 O (Vmdgmt; et 1 = 1) V (U ity o, = ndl) 000 k000000000000
00000000 DHyg,, =null000000000000O0O0O0O0O0OCOO0O
000 VE(1 <k < 2) A (Umdgmt ety 7 7)) A (Vndg i et, 7 null)) 000000
0000000000000 DH g, =null0000

0ooooooO
0000000000 DHOOOOOOOOOOO0OO0OO0OOO0O0000000000
00000000000000000000000000000000000000
00 PHOOOOOOOOOOOO DEODOOOOOCOOOOO00ONOOOOOOO
oooooo
00000000000000000000000000000000000000
000200000000 ([290000000000000000 DEODOOOODO
000000y00000000000000000000000
0000000 PHOODOOOOOOOOOOO DEOOOOO 2000000000
000000000000000 ¢4, 00000 null000000000 md;00000
¢, 000000000000000 G ety = [Vmdsmtr ety Vmdsmta,ctis s Vinds mty ety ]
00000000000 000000000 c(l1<k<2) 0000000 md; O
00000000 DEpg,e, 0000000000000

o - - T - -
DEmdi,ctk - \/(’Umdi,ctk - vmdi,ctkfl) : (vmdi,ctk - /Umdi,ctkfl)

000000000000000000000 DEpg,e, 00000 ¢tj_10 et 00 y
000000000000000000000000000000000000000
0000000000000 VAL <k < 2)AOndgme;ctpy 7 00 A (Vmdg mty ety 7
null)) D000000000000000000DEpg,e, =null 0000

gobogboo
gboboobooboobboobuooboobbooboobooboooboooonoon

19



00000000000000000000000000000000000000
00000000000000000000000000000000000000
00200000000000000000000000020000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0ooooooooon
00000000000000000000000000000000000000
00000000000000000000000000000 [30][31][32][33]C
0000000 DHOOOOOOOODO DEODODOOOOOOOOOOO DMOO
000 2000000000000000000000000 ¢4 00000 null
00000000000000O0 DM OOOOOODOOO0D0O0O0O0O000000O
00000000000 S000000000000000 yxyOOOOOO
00000000 md; 00000 ¢, 000000000000000 @maer, =
[Vrmds ity cty s Vinds mta,ctis > Vmdsmty,et). 00000000000 nul 00000
0000000O0n(1<n<(xxz)000000.,00000000000
#,%,---,7,0000000000000000Y000000000000000

00000000X000000000000000¢,(1<k<z) 00000000
0md; 000000000 DMpg,, 0000000000000

DMmdiﬁctk = \/(vmdi,ctk - /Umdiyctk—l)Tzil(vmdiaCtk - vmdiuCtk—l)

gbobgoboooooooboboboobo pMbOOOO0OoOobOODbOD X000
goooogooobooboboooboboo ¥ogboboobobobobooboo
gbooboooboboooboobooboobboobooboooooboooo
gooooooboobo pMOUOUobOoooUobOoobooboboooooDooobDoD
O0mt; 00000000000000000O0000O0O0O00O0X0000000
gbooboboboboobopMOOOoOOooooooO

gooooboogobo pHFO0OO0O0ODLOOOOO pEOOOOOOOOODOODOD

20



OD0000 VE(I <k <2)A(Vmd;mtg ety 7 M) A (Vmd; mijer, 7 null)) 0000
D00000000000000DMyge, =null0000

0000000000
00000000000000000000700000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000000000000000000000000000 70
00000000000000000000000000000000000000
0000000000000 CcYOoOoooooood
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000000 CvVOO
0002000000000000000000000000 ¢4,00000 nullO
0000000000000 et(1<k<z) 0000000 md; 000000 mt;0
0000000000000 CVidymey e, 0000000000000

Cdei,mtj,Ctk = ’Umdi,mtj,ctk - 'Umdi,mtj,ctk_l

00000000000000000000000 CVidymeyet, 00000 cty_1 O cty
0000000m;;0000000000000000000000000000000
000000000000000 1<k < 2)AOndmtsctes 7 100 A Omdg iy ety 7
null) D000000000000000000 CVidgmtyer, =null 0000

ooosgoboooooilgoo20000obbo0ooooboooooboooboogoo
ooooob 1000 2000b0o0oo0oO0ooOoOoooboobooOooDboOoo

o OOODOMO
gboboobooboobboobooboobboooboobobooboooo
gooboobogo

o IO OO
gbobooboobbooboobooobooboooooboon

e NOODOOODO
gboobooboboooobobdbonb0obobobooboboonooboan
gboboobooboobboobooboobboobobobobooboooo

21



1:.00000000001/20

oooooo H
000000 |(2000000000000000
oooo ooooo
0000000 |o0ooO
0o ooOooodOOoO0OOOOoOooOon
0oooooooo H
000000 |2000000000000000
oooo ooooo
0000000 |o0000
0O opooodooOooil
00000 Q
000000 |(2000000000000000
oooo ooooo
0000000 |oooO
00 000000000000000000
ooooooo Qf
000000 |2000000000000000
oooo ooooo
0000000 |o0ooO
0o -

22



02.00000000002/20

oooooo DH

oooood |2000000000000
goog oood
ubobobo |ooooo
RN -
oboobobon DE
oodddd (2000000000000
goog goog
ugbobooboo |oooo
0Q gboobobooboobboobooboo
gbooooog
oobobobob bM
oooddid (2000000000000
goog goog
uboobodbd |ooooo
g gbooobogbooan
gooooooboogoo ov
o000l |3000000000000000000d
goog oood
goboobo |opooo
RN gboogobooboooboooo

23



ubboobooboobooobooobbobbooboobooboooobooooboo
obobooboooboobbooboonboo

e 10
O00o0oooooooooo

322 D0O0OO0ODOOOODOOO

32l00gooo0oooooooobooooz20ooboo3booooboooooooD
ooooboooooooo0ooooOoboUo 2000booOoooooobDboOooooDboooOooo
ooobz2000000C00000OOO000DOOO0OOOODOOOOOODOOOOD
oo0obOoOo0o0oDbD10o00OoobODbOCbO 10000obo 200000DOO0O0bDDOOOOO
gboobooboboboboobuoobobboboboboobobobobOoobon
gbooobooogobboooboobooobooboobobooooooboobobooobo
goboobos2i10boogoooooboooooooooooobooobooooobooo
gboobooboobobooobooboboobobobboboooboboboobooon
oobo0obOOo0oDOOoO03210000000000OO00DOO00ODOOO0ODOODOODOO
gobooboooobooboonboobo

goboooobooboobobooooobobooooboooooooboobooobo
gbobooboooobobobooobobobooobooooboboooobaonooaoo
goboodoboooboboobooobobooboobooon

ogoooooood
000doooooobloooodooooooooooooooDbD l1o000n
ooooooo
oot oooboboboooooboooooon
oo oooooooooooooooooooboooooon
0o0o0o0ooooooooooooooooooooooooooooooooon
0000000000 oooooooooooobooooooon
0000000000000 oooooooooooo [34]o
0000000000000 000000000D0O0U000O0OFMD(H)O FMD(HD)
000 FMD OO fluctuation ofmoduleCD O OO OO

e JIJUODODDODOODUULUDDODLDDO FMD(H)
0 FMDH)OODOOOOO HOOODODOOOOOODODOOOoOoOoOOoOOOO
gooboobboboooooobooooooobobobbbbooooooooDoo

24



0000000000000000000000 md; 0000 FMD(H)pg, O
gbobooboogoo

Y
FMD(H)de = ZHmdi,mtj
=1

000000000000000000000 FMD(H)

0 FMD(H)OOOOOOOOOO H/O00000000000000000
00000000000000000000000000000000000
0000000000000 0000000000000000 md; 0000
FMD(H'),,g, 00000000000

Y
FM‘D(HI)mdz = Z H;ndi,mtj
7j=1

0000000000000 00o0o0oo0 FMD(Q')

0 FMD(Q)OUDODODODODODOOD QUO0D000D0O0N0D0O0N0N0O0O0NODODOO
gboobooboboboooobobboboobooboboobOoobo
0000000000000 0000000000 md; 0000 FMD(H')ma,
uboboobodgbood

Y
FM‘D(Q/)mdz = Z Q:ndi,mt]-
J=1

D00000000000000000 FMD(DH)
O FMD(DH)OOOODOOO DHOOODOODOODOODOO0ODOOODOO0OOOO
000000000000000000000000000000000000
000000000000000000000 md; 0000 FMD(DH),,g, O
OoO0o0o000o0oog

p

FMD(DH)png, = Y DHpng, o1,

k=1
00000DHpg, e, =null000000000 DHpg,er, =0000000
D0000D000000000000000 FMD(DE)
0O FMDDE)ODUODOUOOOO DEOOOOOOOOODOODOOOOOOO
0000000000000000000000000000000000000
00000000000000000000000 md;0000 FMD(DE) 4,
Ooo00DD0000O0O0

zZ
FMD(DE)mg, = Y DEpa; ety
k=1

25



00000 DEpget, =null000000000 DEpg, e, =0000000

e 0000000000000 O00000O FMD(DM)
0 FMD(DM)ODOOOOOO00OO0 DMOOOOOODO00000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000FMD(DM)0O00000O000000 md; 0000
FMD(DM),,,, 00000000000

z
FMD(DM)mg, = > DMpg, e,
k=1

00000 DMy, =null 000000000 DMy, e, =0000000

ooobooUUOOoOOoO00bOOoOoOoOoDOoO0obooOooOoOobbooOOoOOoDOoDo
gbobooboobooboobooboobboobooboooooboooboon
gbooboooooboobobobobobooooooooboobobobobob
gboogd

goooooood
00odddoooooob oo oooooDb 10000
goooood
00000000000 ooooooboooooooooooon
000000 ooobooobddooooooooooo00ooooon
goooga
0000000000000 00000000000O00O0DOFMT(H)ODOO FMT
O O fluctuationofmetric D O O OO O

e J00UDODOODUOOODDDOOULODLODO FMT(H)
0 FMT(H)DOOOOOOO HOOOOOOOOOOOOOOOOOOOOO
uboboobobooboobobbobooboboooboboobaooba
00000000000000D0000 mt;0000 FMT(H)m,, 00000
googooo

xr
FMT(H)mt; =Y Hud,mt,
=1

e 1000D0DOUDODODODDODOOO FMT(H')
0 FMT(H)OOOUOOOUOOOUO AAOOD0OD0O0O0OO0O0O0ODOOOO0OO0OOOOO
ubooboobobooooobobboboooboboboboboooboaoobo

26



gbobooogoobogoboogdooboooodo me; 0000 FMT(H’)mtj
gboboobooooo

x
FMT(H )y, = _H,

mdi,mt]-
=1

e JIUJUODDDODODOUOLDODODO FMT(Q)
0 FMT(Q)UUDUDDOODO QUOODO0O0O0D0OD0D0D00D0DOO0ooooooooo
gooobobooooooooooobobbbooobobobbbooooooon
OD0000D0000000000mt; 0000 FMT(Q)m, 0000D0DDO
goodg

T
FMT(Q)mtj = Zdei,mtj
=1

e J00UIDDDDOODUDOODODIOOODO FMT(Q")
0 FMT(Q)UOODODOODOODOD QUUO0OD0OU0O00O0O0DO0D0OUoOoOoO
gboooobobooooobobooobooboooooboobobooooboon
vdoodoooooodgoooooodd mti; 0o FMT(Q’)mt].DDD
ugboobooobood

x
FMT(Q/)mtj = ZQ;ndi,mtj
=1

gooooo
oododooobolidddoooodooooooooooolooooooooo
oon
0o0o0ooooooooooooooooodoooooooooooooooon
oo obooobddoooooooooobooouonon
Oooooooobooooooooooooooooonoooooooooooon
0000000000 oooobo oo ooooooo
0o0o00ooooooooooooooooooooooooooooooooonono
0o0oodooooooooooooa
gooboooooooboooooooooooonoooooooooooooon
0o0o0o0ooooooboooooooooooooobooooooooooooon
0oooooooooooooon
0000000000000 0U000U000UL00OOFCT(DH)OOO FCTOO
fluctuation ofchangetime 0 O O O O O

e JJUJUODODDOODOODODDO FCT(DH)
O FCT(DH)OOOODOOO DHOOOOOOOOOOOODOOOOOOOO

27



ubobooboooboobobbobooboboobobooobaooobo
00000000000b00000 ¢, 0000 FCT(DH),, DOO0DOODO
good

X
FCT(DH)et,, = >  DHp, ety

=1
00000 DHpg,er, =null 000000000 DHpg,r, =0000000
e 0000D00000D00000D000 FCT(DE)
0 FCT(DE)DODOODOOO0 DEODOODOOOODOOODOODOODO
000D000000000000000000000000000000000
00000D000000000000000 o, 0000 FCT(DE)y, 000
00000000

x
FCT(DE)et, = > DEpa, et
=1

00000DEpge, =null000000000 DEpg,, =0000000
e 000000000 O00D00DOO00O0 FCT(DM)

0 FCT(DM)OOOO0OOOOOO0 DMOOOOO0OO0O0OO0OO0O0O0O0O0O0O0O0O00O

000000000000000000000000000000000000

D00000000000000000 ¢, 0000 FCT(DM)y, 00000

oooood

X
FCT(DM)ct, =Y DMpng, oty
=1

00000 DMpyg,et, =null 000000000 DMy, e, =0000000

ooooooooooooooooo
000oooooooooooooooo 200000000000 000000¢0O
000000000 1000000000000
bbb onooboooooooonoooon
goooooooooooooooood
0000000000000 000000000000D00000000000OFMDMT(CV)
O FMDMT OO fluctuation ofmodule andmetric0 0 00 0O O

e JOUODUODO H
032100000000000HO000O0O

e JOOUOOODDDO H
032100000000000000 HFOODOOO

28



e 00OODO Q
03210000000000 Q00000

e ODDDODO Q
0321000000000000 Q00000

e 0000000000000 0000000000000000 FMDMT(CV)
0 FMDMT(CV)ODOOOOODOOOOOO CYOOOOOO0O0O000O000
000000000000 00000000000000000000000
000000000000000000000000000000000000
md;000000 mt; 0000 FMDMT(CV)paym,, 00000000000

z
FMDMT(CV)maymt; = . CVindsmtjicts
k=1

00000 CVid,mijety, = null 000000000 CVid, mtjet, = 0000
000

gobooobobooobooooo
oooooobooboooobooz20b0goobobo0oooooobobooooOooDo
ooooooilboobooooboboooo
ubbooboobooboooboobooobooobooboobooobbon
obobooboooboobboooooon
gobooboobboobooboboobooobooboo

e JOUODUDO DH
0321000000000D00 DHOUODODO

e JOUODUODOUD DE
03210000000000000  pEOOOOO

e JOUODODOODO DM
0 32100000ooboboooo pMbooboooooboobooooo
gbooboooooooooooon

0O0000O00ooOogoo cvooooooooooooooooooooooooo
ogoooOoooooooogoceoevoooooooooooboooooooooooo
ugbboobuoobbooboobbooboobbooboobbooboab

goboobobooobooobboooooan
oooo0oO0obOoOoboo0oO0oobooOobOoOoooOo3obooboboboOoooooDo

29



obooboobooboobooooooooooo1lobobobobobob
gboobooobobobobobooboooooobooboonoboooobooooogn
gbobooboobobooobooboooboobboobobooboon
gooCoCOoOoOoOOOO0OO00O0oooooooooooooDoooOobooboboogocevag
goodg

oooooobooo30oooooon

03000000000

000 0000
R FMD(H), FMD(H'), FMD(Q"),
FMD(DH), FMD(DE), FMD(DM)
00000 FMT(H), FMT(H'), FMT(Q), FMT(Q')
00 FCT(DH), FCT(DE), FCT(DM)
0000000000000 H,H',Q,Q,FMDMT(CV)
0000000000 DH,DE,DH
0000000000000000 |V

30



4 J00O0o0buoobooboboboboboobooobooo

googbbooboobooogoobooboboobobooobooobooooboboo
goboobooobod

ooooboooobz2000b0OoO000obDO0oOoOoobOoOoobObODboOoobDooOooo
gobooboooboobboooboon

goboobooboooobooon

oo1oboooooooobgooog
ugbboboboobuodaboobobuoobuooboobbobboobuoobobon
gbobooboobbooobooboooboboobooonon

ob200ooooboobobobobobobobo
goooooboboboboooogoboboboooooboobobobooooobogoo
ubbooooobooboooboobooobooboboooboaoboo

oo3ooooobon
gboboboobobooboooobooboooooooo

oo44000o0obooboobbooooobooon
obo30boboooobogoobooboooobouobooooooooonogoogog

gbobooobooboooooooooooooog

41 O000O0O0OO0OODOoboOoD

uoboooboboooboboobboobobooboboobooobooooooobooo
gobooboooobooboooobobooboooon

gbooobooboboooobooboooobobooboooooooooobobooboo
gbobobooboboboboboboboboobboobobobobobobobon
obooboooobobobooooobobilbcgboobobobooooobobobo
obobobobobobobobob1gooooooooo

03000000000DOO000OoOo0o0ooo0oooD 30bObbooogooDooDoOoo
goboo4000000000 1,/ F, 00000000000 000DODO0OODOO
gt cty,cta,ctz, cta UODODUOOODO0OOO0O0ODO0O0O0OO0OO0e; OODOOOOOO0OO
O00ct,0000000000000000000000000 Fryer1d FiperzdO0
goooboOoOOobDO0bOoU0bOoobU0OOoDbDoO 3booboUooobUoUobOoboo

31



N—Ua v EBURT A

YRR

BEDRFvTavbn

s
TEEZ ct, ct, N ct,
AFvTFLavk
AFUTLavMIH T HAMN) Y RED
it
EEHZ ct, e ct,
FNEROES1—ILIZ vmdl ,.mtl el : .. vmdl ,.rm‘y,ct1 del ,‘mtl cr, vmd, ,.mty ,ct,
AT HEANIRADIE : . .
vmdx,mtl N vma’x,mty ,ch Vmalx,mt1 ot vmdx,mty et
EHEOH A
ED1—-LVOEHE ANIROEEE EEOEHE
(EZa—IL, ARIR) DEENE (EVa—, ER)OEBE

(BDa—)L, AR)YR, EE) DEEE

EEIEFARAWN Y IFIZT7D

FHES
| - “r/' 7
a—4 /
\_ IS LB EMEDTRILLE

020000000

32



ct,

ct,

ct,

ct,

EEFL

E Fi,ver.l EE,ver.z Fi,vera
F4 F4,ver.1 F, 4,ver.2 F4,ver3
Y—RIT7ALI

O3boobobooboboobn

ugbobobooboabod e, e, ctg,cta DO O0OO0O0OOOOOOO0OOOOOOOOO
ct; 0003000000000 A,k O00000000000C00000D00 cto00ODO
FoBRO00000AF/R0O0000000D00000 3000 000000KRO0OO0O
gooooooooobot ewOO /A, /R O00000000000D00000O0DOO00O0ODO

ooooooooooboooboobooobooobb40bb000DOOD

gbooboobobbobbobooboobobobooboobobobobobob
goboobooobooobooobooon

e NOUODOUOODOODDODODOODLOODOODDODODDOODLOOLOODDOO
gobooboobbooboobobooboobobbooboo

e NUUDOUOOOOODLDDOODOUODLOODLOODLDDOODDLOODLOObLOODDOO

04030000000000000

oooo gooooooo
ctq (F1ver1, Foer1s F30er1)
cto (F1ver.2, Fover.2, F3ver1, Faver.1)
ct3 (F1ver.2, F3ver.2, Faver.2)
cty (F1ver.3, F3ver.2, Faver.3)

33



uboboogobooboboobobooboobboobbooboobooobboonbobo
gbobooboobbooboobooobobooboooboobooobooo

e UUOUOOOOUODLDDOODLOUOLDOODLDOODLDObOOLDOODLDUObLOODLOO
ubobooboobooobooboon

gbooboboooboboobobooooobooobooobobooooboooboon
gboobooboboobobooboooobbooboobobooobobobooobon
gobodboooobooboooboobbooobuooboon

gooogboobooobooboooobooboobooobooboooooboooDoon
gboboboooobobobooboobooboobobooboobobbobobobo
gobooboooboobooboooboboonoog

gbooobobooboooboobobobobobooboboooboboobon
gopoooooooon

4?2 O000ODODOOOOOOODOOOOOODOO

gbbooboobboobobooboooobobobooboobbobbobooobooan
gogboboooboobobooboobooobooboooboo
oo0o0000.0000000000 md; 000000000 ;000000000
U0 e, DOODOO0000U vmaymeer,, 0000000000
gbgbobooobobobooboboooboboobooobooobooboboon
gooboobobooooobooboobooobobobooooboboobobobooooooooboooon
gboboobooooboboooooboboooooboooobobooboobon
gboboboboboboboboboboboboboboboobo
gbobogbobuoobboobboobboobbooobooobboooboooboo
gbobooboboobuooboboobuobobobooboboobooooboubon
gbooboobobobooobobooboobobooboooboooboooobon
gbooboboobobooboboobboboobobooboboobobooon
obobobobo
oobOo0oooboooboobboOobOooo0ooboOoDo22200000 ckoOooO
O[7jcocoo00ooooooocooooooooo

43 O00O0ODOO

gbobobooboooboboobooboobobooboobboooo

34



oooo0oooOOoOos20000000000D
3.2000000000000O0OO00O00DOOOOOOUODOOSObO0O0OD

e NOODODOODODOO

uboboobodan

gooooo

gboboobooobboobooobo

gbobobobobobob

ubobooboobooboooboobooooon

44 OO00ODOOOOOOODOODOOOO

430 0000000DO00OO00ODOObDbOOODOODO

gbooobooboboooboobobooboboobobooboboobob
goboooooooo

gboooobobobooboboobobobooboboooboboobobooon
gboooogboooobobooboboooboobobooobobooboboobo
gobodgbooaobod

35



ANT—4

Ty
cvs
YRTRY

1
T Uorvzrsram AL ﬂ N

RET—4

[ 2T ayhEREER ] ARYHOREHRIY—IL

—
—

RFyFLayk S .§
N

| Lo Q@

7.

7—4
T %

1

—

ARy 721@
27

HAhT—4%
SR ?: 3
[ EBEEETRIAR ]  —
==
a4

\

[ AU Y REETRIER

U400000000000000000

5 0

oboooo400b0oboobobooobogoboobobobbooooooboooogooDo
obdbJaval O O0O0OoOoooooooooog

e CPU : Intel(R) Core(TM) 2 Duo 1.86GHz
e RAM: 2GB
e OS : Microsoft Windows XP Professional, Version 2002, Service Pack 2

e JDK 5.0

obooboboobob 40000

O000O000OO000OO00O0o0bOOoO0boO00oDoObooOoOoooOo evsgood
gbobobobo

gbbooboobuoobouoobboobooboboobooboobboobobo
gbobo4000000000000O00DO0O0DO 400000000000

36



51 00000

ooooooooooooooooooooooooooooboobo2000OobooooOoOoag
goboodbooooboobooobobooboobboobooboobon

e IO DOOOODODO
gboboobooobooboboboboboooooobooobooboboooan
goboobooboooboobooobobooboon

— gboboooobooboobboobuoobboobooooboo

— gbbooobobuoobboobuobbooboabo

- 0000

- gooooboo
gboboboooboboooboobobboboboboooboooboboboan

uboooooogn
gbobooboobooboboobooobbooboon

e JOOODODODODOO
ubbooboobooboooboobooobbobobooobooobooobooooo
goboobooboobbooboonboo
gobooboobooboboobuoobbooboobobooboobboooo
oon
ooooocsvooopooooooooboooooo

52 DO0O00DOO0OOooog

gboooboobooogoooevstogoobobooooobooooboboobogoobo
gooo
ubobooboooboobod

l.cvsOoooooooooooooooooooo

2. 000b0b0obobobobobUobobUobobogbooono

. 000pbooOoobooooobooooooboooboooobooboboOooDo

ooboooOo0oOo0obooobOoOoDbOoOooOOoO0oDbDOoOoOOoOooOobDocevsooooo
gooobiliogoobooobooooooooboboooooboobobooobobooooDo

37



gbooboooboboobooobuoobobooboboboooobooboboooooo
o0ooOoO00oOo0o0obooOoOoOoOoobboOobO 200000
gbobobi1gboobooooboobooooboobooooooboooooooooonoo

53 000000000

gboobooobooobooboobobobooobooboooobooobooobonoo
gooo
gobooboooobod

l.00db0booooooboogbogboobooboboogbboobobobooboobobOoD
gboobobooobonb

2. 00000000O00DOO0DOOO00OO0O0ODOOOOOUODDOO

gbooobobooboboobooboboobobooobobooooboobooobon
gooooo

54 00O0OOOO

gbobooboooboboooboobooobobooboobbooboobobon
gboboobooooobon

lL.0oboobooboboboooboboobobooobDoobDoobDooboobOon
gboobooboooobobobobobobobuoboobooboobooboooobo
gbooboooooooooooon

2. 0000000000000 DDOObOOOO

OO00ooOO0OoocsvOoooooooooooooooo
gboooopooboboooboobobooboboobobobooboboobon
gbobobobobobobob

38



6 U000

0000050000000000000000DOO000O0DODOOOO0OODODOOOOO
JodbOobOobOobOOobOoboobOobOOosSObOobDOoDObOOobDObDOobOobOoDbOoDbOoD
ggbodobobtbooooobobboooobtbooooobobboobbuoooobbboon
gooooooobbbbotbooooooooooooooo
6.1 OO
gooboobooobuooobbooooobooobboooboobobooooboo
00000000oooooO0o0oooooon
6.1.1 0OOO

00000000oooo0O0o0o0o0oOoooooooOooooo

e CPU : Intel(R) Core(TM) 2 Duo 1.86GHz

e RAM: 2GB

e OS : Microsoft Windows XP Professional, Version 2002, Service Pack 2

6.1.2 O0OO0O0OOODOO

O0000D00O0OSourceForge35] 00000000000 300000000000
oobooooogn

e FreeMind[36]
e JHotDraw[37]
e HelpSetMaker[38]

OO000O0O0000DOOO00ObOs0eO7000OOBOGEO7TOO00OOOOODOOO
gobooboogoooo

e JOOODODODO
goboobooboboobooooboon

e 10
0000000000000 00o0o0b0 00000 oLO b oooooOLOoDoOoOoooOo
Ooooooo

39



0 5: FreeMindD O O

ooooooo FreeMind
od ooooooooooo
ooog Java
ooon 12
ooooooooog z 225
000000 ety 2000/08/01 19:56:09
O0o00oog et, 2008/01/13 20:55:35
cn DOOO0O0OOooooon 67
ct, O UOOOOO0Ooooon 221
ch OO0 O0OoOoooooooon 3,882
c, OO0 O0000O0O0OODODOOO 39,350
0 6: JHotDraw(] [0 O
oooboooo JHotDraw
oad ogooooo
goog Java
ogoon 24
ogooooooooo 2 196

gbooooog cty

2000/10/12 14:57:10

goboodoobog e,

2005/04/25 22:35:57

chn0OOoooogoooon

144

ct, JO0O0OO0OO00OO0OODO 484
ch DO0O0O00OoOooobooooboog 12,781
ct, 00000000 DOO0OODOO 60,430

40



O 7: HelpSetMakerl O O

ooooooo HelpSetMaker
0o gooooooooon
good Java
goon 2
goooooouog 2z 260

ugbobodgod ety

2003/10/20 13:05:47

oboobooog e,

2006/01/07 15:08:41

cp 000000000000

14

ct, 00000 DOO0ODOOOO

36

cn0O0o0ooooobooooog

797

c,00000o00ooooooog

9,167

41



o O OMO
gboboobooboobbooboobbobobooboooooboooobooon
gboodooboboboJavaldoogboobobobobobobobobboboobooo
O Javall O OO

e O ODO
gbobobboboboooboobobooboboobobobobobobobo
gboboboobobobobobob

ogboobooboaooag 2
gobooboobbooboobboobooa

uooooon ey
OOopooOoocecvsgooooooooooo

ubboobd e,
oobooOoooboocovsOooooooooooOooooOoooooDboooo

cy UO0OD0OO0OO0DOODOODO
ugbbodbtue;000bbOo0obooboobbooboobbooboayg

e ct, HOUODOODODODODO
gbobobo e, 000000000000 00000O0O0O0OOOOOOO

chn 0O0O0O0Ooooooooooo
gboboobtd e, 000000000 DOOODODOO0OOOODODOOOOOOODOO0

ct., 00000000 OO0O0OOO
uboboobt e, 0000000000000 OO0OO0OO0OOO0O0O0OO0O00OO0

6.1.3 DOO0O0OO0OD

oobooboobo2220000000000000DLOO00D eODOODOODO
oon

e LOC

e RFC

e CBO

42



e LCOM
e NOC

e DIT

0000000000000 000000000000000000000000 CKO
000 0ORFC, CBO, LCOM, NOC, DI 0 0000000000000 00000no
00 [8]0

6.1.4 O0OOO0OOOD

ubooobooobbooboobobooboooon
goboboboboooboobobtelr3iboooobobobooboobbobonog
gbobobobobob

6.2 O00O0OO

0000000000000 00D0DO00DO000O00O0000o0Og FreeMind, JHotDraw,
HelpSetMake] 0 0 000000000000 DOOODDO 28004000170 00000

O00OO0OFreeMind OO0O0O0O0O0OODOOODOOOOCDOOODOOOOOOCDOOOO
Oo00oO0oO0oOo0oODooO0oOooboO0o0ooDO0O0nDOOOdOJHotDraw, HelpSetMaker
0z200000000000O0OO0O0O00DOODbDOOODOO

6.21 OD0OO0O0OOODO

320000000000000D0OOOO0OOUUOOOOOO FMD(H), FMD(H"),
FMD(Q'), FMD(DH), FMD(DE), FMD(DM)0O 600000
0000000000000 S00000000000DbOO0DO0O0DbOOOO0n 48600
gooobooooooooooooobooooooboobooooooobooooooo
000000005000000 (a),(b),(c),(0000000000000000000
d0000d0o00oOo0oDdoo0D@UoODoOoooooodd freemind.controller.
Controller OO00oO)0O freemind.modes.MapAdapter O0O000oO(c)d freemind.
modes.mindmapmode.MindMapMapModel OO0 0O(d)d freemind.view.mindmap -
view.NodeView 0000000000

43



(1) FMD(H) (2) FMD(H')

08 1 140

. H

L i e e -
= 120 -

07 f
.

L e T R | | B
.

05

04

03 1

02

=
=
=
=
»
»
»
»
[

01 !‘

0

(8) FMD(Q") 4 FMD(DH)
w0 (@) (d) o (@) (d)
3500 [ E ol =
3000 | H 35
2500 | o
25
2000 |
20
1500 -
15 |
1000 ol
500 | 5
0 l....a 1 wl o Wl - 0
(5) FMD(DE) (6) FMD(DM)

OS5 FreeMindDd OOOOOOOOOOODO

44



160 25

20
120 -

100 -

80

60 [ —

40 -

20

CBO

CBO LcoM NOC DIT Loc LcoM NOC DIT Loc

(1) FMT(H) (2 FMT(H')

1600 5 el
1400 -

3l
1200

25
1000

2 b
800

15 F
600 -~~~ -
400 F-—————————————+4 f-—— - [ e -
200 J 05 [ — -t - -

: == : ‘ m ‘
RFC cBO LCOM NOC DIT Loc Lcom NOG oI

0 6:FreeMindd DO OO0OO0OD0OOOOOOO
6.22 O0OO0O0OOODO

32000000000000000000000000000 FMT(H), FMT(H'),
FMT(Q),FMT(Q)0 400000

ogooooooooooooebbObOOOOODODOOOODOOOOOOOOOOOOOO
gbobobobobobobobo

6.23 0D0OO0OO0OO

32000000000000000000000000 FCT(DH), FCT(DE), FCT(DM)
0300000

0000000000000 700000000000000000000000000
00000000000000000000000000 70000 (a),(b), (), (OO0
000000000000000000000000

45



1/21/L002
1/01/L002
1/8/L002
1/9/L002
L/¥/L002
1/2/L002
1/21/9002
1/01/9002
1/8/9002
1/9/9002
1/¥/9002
1/2/9002
1/21/5002
1/01/5002
1/8/6002
1/9/6002
1//5002
1/2/6002
1/21/%002
1/01/%002
1/8/%002
1/9/%002
1/¥/%002
1/2/%002
1/21/€002
1/01/€002
1/8/€002
1/9/€002
1/¥/€002
1/2/€002
1/21/2002
1/01/2002
1/8/2002
1/9/2002
1/¥/2002
1/2/2002
1/21/1002
1/01/1002
1/8/1002
1/9/1002
1//1002
1/2/1002
1/21/0002
1/01/0002
1/8/0002

(1) FCT(DH)

3500

3000

2500

2000

1500

1000

0

1/21/L002
1/01/L002
1/8/L002
1/9/L002
1/¥/L002
1/2/L002
1/21/9002
1/01/9002
1/8/9002
1/9/9002
1/¥/9002
1/2/9002
1/21/6002
1/01/6002
1/8/5002
1/9/5002
1/¥/5002
1/2/5002
1/21/%002
1/01/¥002
1/8/¥002
1/9/%002
1//%002
1/2/¥002
1/21/€002
1/01/€002
1/8/€002
1/9/€002
1/¥/€002
1/2/€002
1/21/2002
1/01/2002
1/8/2002
1/9/2002
1/%/2002
1/2/2002
1/21/1002
1/01/1002
1/8/1002
1/9/1002
1/¥/1002
1/2/1002
1/21/0002
1/01/0002
1/8/0002

(2) FCT(DE)

1/21/L002
1/01/L002
1/8/L002
1/9/L002
L/¥/L002
1/2/L002
1/21/9002
1/01/9002
1/8/9002
1/9/9002
1/¥/9002
1/2/9002
1/21/5002
1/01/5002
1/8/5002
1/9/6002
1/%/5002
1/2/5002
1/21/%002
1/01/%002
1/8/¥00¢
1/9/%002
1//%002
1/2/¥002
1/21/€002
1/01/€002
1/8/€00¢
1/9/€002
1/¥/€002
1/2/€002
1/21/2002
1/01/2002
1/8/2002
1/9/2002
1/¥/2002
1/2/2002
1/21/1002
1/01/1002
1/8/100¢
1/9/1002
1/%/1002
1/2/1002
1/21/0002
1/01/0002
1/8/000¢

(3) FCT(DM)

FreeMinddODODOOQOQOOOO

ov

46



6.24 D0O0O0O0OOODOOOOOOODOO

3.20000000000000000000000OD00000U0O0D00O0O0O HH,Q,Q',
FMDMT(CV)D 500000

0000000000000 ooooooooooono 40000004ad
freemind.controller.Controller O O O Ofreemind.modes.MapAdapter od
0 Ofreemind.modes.mindmapmode.MindMapMapModel 0 O 0 Ofreemind.view.
mindmapview.NodeView 0000000000000 O0OODOOOOOS8O00O0OOOO
ooooooooooooooooobooooooooooooooooooooooo

6.25 OD0O0OO0ODOOOOOOODOO

32000000000 O00oO00o00oobUob0oO0O0obOobDU0o0obO. DH,DE,DH
0300000

ooooooboboboobodoboooboobooobooooboo4000bobooo
10 O freemind.modes.MapAdapter OO000O00DOoO0o0oooOooooooogen
00o0ooO000o0O000OO00oO0OoOoO00oOoO0OoOoO0oOOOoUOOOoObLoOOO
0ooo9oooO (a),(b),(c),(d0DDDDDODOOOOOOD 70000000000
goooad

6.26 DOUO0O0OOODOOOODOOODOOODO

3200000000000D00000O0O0O00OO0DO00OO0O0O0ODODOOODODOOOO vV
0100000

gooboodboobobdoboooboboobobooobU400obobUooo
10 O freemind.modes.MapAdapter O0Ooooboooo0o0ooobooboogOoood
gooooboboooobobooboooooboboooooboboooobobooooooo
0000000000000 0oooooDO 10000 (@), (), (c),oooooooo
0o0o0obO700000O0OO0DOOOOOO0OOO0ODOODObOO9UbObOODODOObDUObOD
ggd

6.3 OO

oobobe2000000DO0OO0DOOODLDOOODOOODOOUODOOODOOO
gboboboboboboboboboobo

a7



600

0.45
0.4
0.35
03
025
0.2
0.15
0.1
0.05

CcBO LCOM NOC DIt LoC

0O freemind.mode

O freemind.controller.Controller
B freemind.modes.MapAdapter

O freemind.view.

W H

RFC CBO LCOM NOC DIt Loc

@ freemind.controller.Controller

B freemind.modes.MapAdapter

O freemind.modes.mindmapmode.MindMapMapModel|
O freemind.view.mindmapview.NodeView

®eQ

cBO LCOM NOC DIt Loc

O freemind.mode:

@ freemind.controller.Controller
B freemind.modes.MapAdapter

O freemind.view.mindmapview.NodeView

O 8 FreeMindD 4000000000000 CDOOOO0OOODOOOOO

@

05
0.45
04
0.35
03
0.25
0.2
0.15
0.1
0.05

2650

2600

48

CBO LCOM NOC DIT

O freemind.controller.Controller
B freemind.modes.MapAdapter

0 freemind.modes.mind de MindManManModel

O freemind.view.mindmapview.NodeView

@) H’

@ freemind controller. Controller

B freemind modes MapAdapter

O freemind modes mindmapmode.MindMapMapModel
O freemind. view. mindmapview.NodeView

(5) FMDMT(CV)



T T T - T T
| | | I VAL 1 1/21/1002 — ” .
| | | | 4 1/oi/L002 — ” ! | L/ov/L00e b | |
SLLLL . : b=sl 1/8/0002 T ” . 1/8/1002 =l Lo | 1/01/1002
! ! | v vesiooz ! ! 1 1/0/1002 2 ...,...f, EF!-#-#F!F!FF, 1/8/1002
| | | " W//Looe 4 W/v/L002 Lo ” 1 ”wwmwww
i ” ” o1 1e/L00z ! ” 1 1/e/t002 Lo ” | oot
| ” ” 1 1/z1/9002 ! ! 1 1/21/9002 po !
| | | "1 10179002 ! ! 1 1/01/9002 P ! 1 1/21/9002
” ! ! 1 187000 | ! 1 1/8/9002 Lo | 1 +/04/9002
m ” ” C ] Lessooz | ! 1 1/9/9002 m m | 1 +/8/9002
i ! ! L oz ! ” 1 1/v/9002 b ” 1/9/9002
| | | 4 129002 ! ” 1 1/2/9002 Lo ” 1/%/9002
” ! ” 4 ausooz ! ! 1 wer/sooz Lo ! { V/2/%002
1 1/01/5002 | ! 4 1/01/5002 1 1/21/5002
| | | | 1/8/5002 i | 1 1/8/8002 Lo ” 1 1/01/5002
| | | L 1esso0e 1 1975002 L ! 1 bvessooe
| | | o ww/sooe | | 1 M/p/s00e . | ] essee
1 1/2/5002 | ! 4 1/2/5002 ] RM“MNNM
i ” ” © o wamooz 1{ 1zi/vooz Lo ” | Ve
i | ” 4 1/ou/vo0z ! ” 1{ 1/o1/v002 b ” | e
m | | | 4 1/8/¥002 | ! 4 /8/%002 L !
| 1 1/9/%002 = | ! 1 1/9/%002 = 1 1/8/%002
” ” ! | ww/vooe Q | ! 1 1/p/%002 Q b ” 1/9/%002
| —_————  1/2/}002 \L i | — }/2/v00z \nh_l ” ” ” | M/r/vooe
~ | | — ~ Co =] 1/2/%002
——— VY ! | = 1/z1/z002 Lo ” =
| ! ! 4 1/01/E002 ! ! 1 1/01/g002 m fumsssssslbeewred MEH/E00
| ! ! 1 1ese00 ” | 1 1L/8/8002 - | 1 t/o1/e002
| ” ! | | ! J Lo ! 4 1/8/€002
i | | |4 L/9/€002 ! ! 1/9/€002 v !
| | | 4 1/p/e00z ! ! 1 1/4/8002 Lo ! 1/9/800¢
| | | 4 weseooz | | 7 W/ese00e b | ] vreone
! ” ! O VTV 1 i | 1 Wai/zo0z Lo ” 1 }/eseooe
, , , ! | ! Lo ! 1 1/21/2002
| | ” 1 oL/z002 ” ” 1 1/01/200¢ b ” | e
i | | . 18/2002 ! ” 1 1/8/2002 Lo ” Vo
| | 1 1eszo0 ! ” 1 1872002 Lo ” { /8/2002
| ” | o wwszooe | ! 4 1/¥/2002 L ! 1 }/9/2002
| | ” R - ! ! 1 v2/2002 L ! 1 1/v/2002
, ! | | | ! Lo ! 1 1/2/2002
| ” | © {2100z ! ” 1 1/21/1002 Lo ” | Ve
” | | | wor/i00 ! ” 1 ou/1002 Lo ”
I I I I L/8/1002 e 1/8/100% . L ! 1 1/01/1002
1/9/1002 | ! 1/9/1002 CELLLLLLLLY ] 1/8/1002
4 1/v/1002 m | 1/v/1002 ” ” b — +/9/1002
i | | . {1200z ! ” 1/2/1002 Lo . — NNNNNM
m m (IR V1V ! ! 1 1/21/0002 - | | Ve
| | © T 1 wowoooz | | 1 +/01/0002 Lo T ev
e : 1/8/0002 c o o 8 & 8 8 & 8 oV P S S /0002
IR TR B SRR S §88c88¢8g <8< A
PR SR R B

gbobobobobooboboobooooo
49

(3) DM

freemind.modes.MapAdapter

09



m ” 1 :N_\”SS ” ” ” ” ” _\:ﬁ\ssm ” ” ” 1 1/21/100z ” Voo Ve vaio |
| | 4 vor/ooz | | Lo 1/0f/002, | | | 4 woi/eooe | o /t0ne Vou/usee oo |
@.--1--,:-3&33:.1!:1:-: LT ETT AT y.e--s g e S T LT L T T TP Y TP T P TP PR PY P TR PR TRTTRTY SH PPy
| R RV, | [ 1efloor || L ez | Vanices etz vero |
” ” —H —\Q\hwcw ” ” ” ” ” _\q\“hnow ” ” ” ” - 1/¥/L002 ” 1/v/t002 1/v/L002 1/v/Lo ”
| | i _\N\LEN | | i i i _\N\,.BON i i m m 4 1/2/1002 m /e Veeonz 1/2/L0 m
m m 4 _\N_\M,EE m m m m m _\N_”\SEW m | | 1 L/z1/9002 | 1/21/900 1/21/300 e/
| | 1 1o1/booz | | Lo 1/0f/9002 | | | 4 101/%00e | 1/o/s002 Vo /snoe 1/01/%0 |
| | 1 1sset0z | | . 1/8f900z || | | 4 /89002 i Voo Vs 1890 |
| L vesr ) [ 1/efe00z || [ V7)1 | s Vavaone o0 |
! ! { ez | [ isooe || L wwsooe i Unvacez oz Voso |
” ” B —\N\m,coN ” ” ” ” ” _\N\anow ” ” m m - 1/2/9002 m 1/2/3002 1/2/9002 1/2/90 m
m m 4 _\N_\WSN m m m m m E_w\moam m L o vason ! Va0 Vs ers
i i 4 1/o1/600z | i | | | 1/01/5002 | | | -+ 1/01/5002 | /0 /5002 1/ou/sa0z 1/01/50 |
| | H bz | | L 1/8fs00z | | | | 4 wesso0z | Ve/st0z /s 1/8/50 |
| [ VY | [ 1/9/s002 | | L o versonz | Va/sice Vs 1950 |
| | 4 ipsooz | | [ i/bisooz |1 b wwsooe | Unvecez Unsosz Vhso
| | { vese | | [ vasooe || L s | Vs \assonz Vs
m m 1 va \”32 m m m m m 5_” ESNW m m m 4 1zi/vo0e m ] v 1/21/%0 m
| | 1 voiboz | | | | | 1/01/9007 | | | 4 1/01/v002 | 1/01/v002 1/01/4002 oo
| | 1 wemboz | | o 1/8)v002 || | | 4 w00z | vessoz Vv (VT .
| | 1 ez | | Lo efvooz || | |1 vasvooe | Loz Loz 1940 |
I I | I I [ I I [ i I
huunannanandsddqgEanhanapnunsnupanpunpnhuanfiabaannnnn heuduamanupiiaBannnnanupungnupannnnunununfidinnponsnnnnnnnnfiéFannpunnnnnnnnhsddunnunnnnnunny
_\N\q,ccw ” ” ” ” ” —t \N\“qcow ” ” ” ” ” — 1/2/¥002 ” 1/2/v002 1/2/%002 —a=L/2/v0 ”
B T T T L T LT LT T === {1y R e T T T T T T T L Lt r T T LT o /1y RS
1/01/8002 i | | | 1/01/8007, | 1 1/01/8002 | 1/01/6007 1/01/8002 1/or/e0
1/8/8002 | i i L 1/8/€002 | | 1 1/8/g002 i Ve/su0e Vessonz 1/8/80 |
1/9/8002 | | L 1/9/800Z | | 1 1/9/8002 | Ve Y. 1980 |
p/e00r | ) [ 1//5002 | | 4 1/b/e00z | 1wennz Ve N
Veeoor | | [ 1/242002 | | 1 vesso0z | Vajeuce ooz veso |
—\N—\”NQQN m m m m m _\N_”\NocNm m 1 1/21/200e m 17212002 1/21/200¢ 1/21/20 m
1/01/2007 ! ! Lo 1/01/200 ! 4 1/01/2002 ! o0z 1oz oz !
1/8/200z | | o 1/8)2002 | | - 1/8/2002 | vesznz V72002 1/8/20 |
1/9/200z | | | . 1/9/2002 | | -+ 1/9/2002 | Veszoe Vaszone 1920 |
ez i [ 1/vf2002 | i 1 /2007 i vz v V7
Ve | [ 1/24200 | | 1 a0z | Ve Vo vz
vaioor | | [ 1/21 /1002 | 4 1/z1/1002 i Ve e vane
_\S\”_SN m m m m m _s_w\sam m 1 1/01/1002 m oo Lone 1/01/10 m
VAL R SO Y NSO - e o] ooy o -1 N
1/9/1002 | | L _q welwoe | i _1 1/9/1002 | vorioez vione 1 v
1/p/1002 | | L _d ooz | | = 1/p/1002 | ooz vz YA
Voo | [ 1/2/1002 | | 4 vz | Ve Ve 1/2/10
121000z | i [ 1/21/0002 | 1 1/21/0002 | Ve L 1/21/00
_\c_\vcoN m m m m m r _\o_”\cocum m + 1/01/0002 m 1/01/0002 1/01/0002 +/01/00
+ ey i i L i i T L L B¢ L L L s - - - 1/8/0002 1/8/0002 i
E g 38 2 2 o0 o § 8 8 ° 8 8 8 8 §° E R 8 g8 2 ° 7 8 8 8 §
=
2 3 9 8 = 8
o (@] ) z [a] |
= S o < D S
- < N s =

gogooooo

50

freemind.modes.MapAdapter
gooooooooooooooooooo

O 10



631 OD0OO0O0OOODOO

0500000000000 000b000ooobo0oooDobooooDoooooOoDboog
0000000000 51)0 FMD(H)OO 5(2)0 FMD(H'OO 54)0 FMD(DH) O
0 5(5)0 FMD(DE)OO 56)0 FMD(DM)OOOOODOOODOOODOOODO0O0OO
000000000OoOo0O00000ooooOO0O00o00oooooOOOoOooOOn

050000000000000 40000000000 (a), (b), (c), (DoooO
O00@OODODOOOO0Ooo freemind.controller.Controller oood(@mo
freemind.modes.MapAdapter 0000(c)O freemind.modes.mindmapmode.Mi -
ndMapMapModel 0O 0 0O O (d) O freemind.view.mindmapview.NodeView oooo
00000000000oooOoOo0O0O000000o0ooooooOOODOOoOoOoOoOOOn
gooooooooboboooboooo

gogoooobobooobooooooouoobbboooooooobbobooooooa
goobooooobtbooobbuoooobboooobobboooboboobobbooooooo
goooboooboboobboooobbooooboooobobooboboooooobo
00000000oooooODoOoOooooooo

1. FreeMinddOODOQOOOO CT = {Ctl,CtQ, s ,Ct225} oo 300 1{ct1,ct2, s ,Ct75}
00 300 2{ctrg, ctrr, -+, ctas} 000000

2. CTODO 300 Icty,cte,---,ct73} 0000000000 0OOO0OOOOOOOO
gbobooboooboooobogooogoboboooobobooooboooboooonogo
ooooooboooboOoil1010o00booo

3. 00000000000 0DOO00O0DO00O00O00oDoDooOoDooogoCero
0 300 2{ctys, ctrr,---, ¢t} 000000000000 O0OO0OOOO

4. J0o00o0oooooooooooboooobobooboobooLoboboobLbobooo

FreeMindd OO OOOOOOOOOOOOOOODOOOOO0OO0OO0OOOOOOODOOBUg
fixx 00000000000000000000DO0O 3000000000000 0000
00000000000 O00fixO0OOOOOOOODOOOCOOOO0O0000000O0
gooooobooOoOooooooboOoooooboooooboOobOOoOoOoOooDOobOOOn 36
goood

goobobobobobobuoboobobooogoooooooooo0 11ooboog
11000dobodboo0bbooboobooboooobobobDoboOoDg 20%00 110
oooopooooooogoo 9ar%bloonboboogooooooooooboooooo

51



NTIEEHBE(%)

100
90
80
0 R
— FMD(H)
60 — EMD(H)
50 FMD(Q’)
FMD(DH)
10 = FMD(DE)
: — FMD(DM)
30
20 ||
10 ff---
0 :

0 10 20 30 40 50 60 70 80 90 {oo 27 TTHEER

011: FreeMind OO0 0O0000ODODOOCOCOOOO0OOODOOOOOOOOODODO

52



NTIEEHBE(%)
100

R i i e
i

80

70

—RFC

—CBO
LCOM
NOC
DIT

—LOC

60

50

40

30

o

SRV HBE (%)
0 10 20 30 40 50 60 70 80 90 100

0 12: FreeMind OO 00000000 OCOO0O0O000OODODOODOOOOOO

00000000000000000000000500000000000000000
DoOooooooood
0000000000000000000000000000 300 1{ct,cty,---,ctrs}
00000000 ¢t 000000000000000000000 RFC,CBO,LCOM,
NOC,DIT,LOCO0000000000000000000000000000000000
0000000C0C000O00LOCOOO CKOOOOOO RFC,CBO,LCOM, NOC, DITO
000000000000000000000000000000 [8]0
000000000000000000000000000000000000 1200
000 12000000000000000000000000000000000000
000000000000 20%00 120000000000000000 89%0000
0000000000 2% 0000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000000000000000
01100 120000000 100000000 1200000000000000000

53



NTEEHEE (%)

100
90 [ |
80 |
70 |
60 |
50 |
40 |

30

20 i

0F

20

0 13:0 1100 12000

— FMD(H)

— FMD(H’)
FMD(Q")
FMD(DH)

— FMD(DE)

— FMD(DM)

—————— ARYOR (FH)

------- ARYOR (T KR)

------- ARYH R (&)

X THBE(%)

gboboobooboboboobobooboobobbooobobobobobooo
1100 120000000000 00DLO00DOO00DLDO0OODO0OOODOOODDO
gbooboboobobobooboobobooboboooboooboooboboon
oobobdoob 1noooooooooooboboboobobooboboboboboboo

00o0o0000O0o0oOoO0o0oDOoOobOboO0oDOoOoDb 1sgooo
U13gooooooogoogon

e JU0ODDOODUODDODUODLODLOOODOLODLOODDODUOODODOODLO

gboobooooooooooooooooog

e JUUODOODDOODDOODOODLOODOODDOODOODOODbLOODDOO

goboobogoo

e NUOUIDOOOODOOOOLOOODDOODLOODDODOODLDOODOODOOObOOODDO

gobooboobbooboobooobooboo



e JUOUODOOODODOODDOODLOODLOODOODODOODLOOODLOOObOOODLOO
ubobooboobboobooobobooobooobooon

gboobooooobobobooboobobobooboobobobooooobon
gobodboooobooboooboobbooobuooboon

6.3.2 O0O0O0OOODO

0600000000000000000O0O0OO0O

00000 6(1)0 FMT(H)OO 6(2)0 FMT(H)0O0ODO000000000 RFC, LOC,
CBO,LCOM,DIT,NOCOODOOOOOOOOOOO0O0000000000000000
0000000000 LOCO000000000000000000000000000
0000000000000000000000000000000 RFCO LOCOOO
00000000000000000000000000000000000000000
0000000000000000O0OFreeMindd 000000000000 OOOOO
000000000000000

0000 6(1)0 FMT(H)OO 6(2)0 FMT(H)OD 63)0 FMT(Q)DO000000
LCOMOOODOD0000000FMT(H), FMT(H)0O00000O RFC,LOC,CBO [
0000000000000000FMT(Q)000000 LCOMOOOOO000000
000000000000000000 HOOOOOOOOOO /000000000
000000000000000QOO000000000000000000000000
LCOM O RFC,LOC,CBOOO0O0O0O0ONOOOOOOOOOOO00O0O0000000
000000000000000000000000

0000 6(4)0 FMT(Q)00000000 RFC,CBO,LCOMOO00O00 co000O
00000000000000000000000000000000000000 00
0000000000000000000000000000000000 FMT(Q)OO
0000000000000 6Q3)0 FMT(Q)DOODODD0000000000 8400
000000000000000000000000000000000000000 ¢
0000000000000000

6.33 ODOOODOO

O70000000000DOOCOO0OOO0O0OOO FreeMindOOOOOOOOOODO
gboobooboboboboooboboooobooboobobooooboboboonoooon
gobooooonboo

55



0000070000 (), (), (), (00000000000 0000000000On
0000000000000 000000000000000000000000000C0
00000000000 (00000000 Ver.040000000000000000
000O0O0O0(MOD0D000 Ver. 0500 Ver. 060 000000000000000000C
00000000000000 () 00000000 Ver. 0.80000000000000
000000000000000(d)D0 Ver. 0.9000000000000000000
0000000000000 0000000000000000

0000070000 (@0000000000000000000 (b)000O0O0000
00000200000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 0000000000000200000000000000
00000070000 ()0 (0000000000000 0O00OOOO0OOOOO
000 (b0 ()000000000000000000 (h)0O0000000000000
0000000000000000000000000000 FreeMinddOOODOOOO
00000000000000000000000000000000000000000
ooooo

0000000000000 000000000000000000000000000
0000000000000000000000000000000000FreeMindd O
000000000000000000000400000000400000A,B,C,D
0000000000000 0000000000000000000000 800000
8000000000000 00000000DN0N0N00N0DNONN0NDOONONnonooon
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0001400000 14000000000000000000000000000000
0000000000000000000000000000000000000000C
000000000000 O000 4000000000000000000000000

08 FreeMindd DODDODOODODO0O00000ODDOOOOOOOOO

uoono goob (obooboobgooboo
oooaA 51 390
oooB 11 129
oooc 130 400
ooo D 33 275

56



&t EBEIFAIN1DHY At EEI7AI1DHY

1200 3 12000 [~ - 30
1000 25 10000 25
800 8000 20
600 6000 15
400 1 4000 10
200 05 2000 5
0 . 0 0
&t EEI7A DB ait EEI7ANIDHIY
1)0OO00 FCT(DH) (U000 FCT(DE)

EEI7AIN1DHY
7777777777777777777777777777777777777 05

EEI7A1DHTY

(3)0000 FCT(DM)

0 14: FreeMindd OO OO OOOO0O0ODOO

57



gboobobooboboooboobooooboobboboobooboooboboaoon
oooboooooboobobobobooo0 40boboobooouo boboboboooo
gopbooboboooboobbooboog

634 OD0OO0O0OOODOOOOOOODOO

08(1) 0000000 HODO 8(R)UUUUODDDDODD H/ODO 8@R)00UUND QUO
840000000 QLOIUI00N0I0DNNUN0NUONONNUOOONUOOODOOe@OO
6200 6(R)I0 64 0IIDNDNIINDNDNIONDNDNONONDNDNONONDODNONONDDOOD

0000 8@UIIDDIOD UOIDDDDO8B)L FMDMT(CV)DOOOODOOOO
00UOOO0OOoooooooood freemind.controller.Controller oooo
freemind.view.mindmapview.NodeView O0o00DoFMDMT(CV)ODOODOOODO
0ooooooooooooooooob oo ogoooooooon
Odo0doooOoobOooooobOoo200000000000000O0DOO0000OOO
0o0odooooooooobooooobooooooooooooDbo0oooobooon
gooooooooooa

635 DO0UO0ODOOOOOOODOO

090000 (a),(b),(c),DI0DDIIDDOIONDONOND 7000000000000
0000000000000 (ado Ver. 040000000000 OO0OO0OOO0OO(b)
OO0 Ver. 0500 Ver. 0600000000000 0ODOODOOOOODOOOOOOO(()OO
Ver. 0.80 0000000000000 000O0OOOOOOODOOOOO0O (dOO Ver.0.9
doo0d0OdDOodbOOooo0DOdooOdodooooDoobOooDoobOoooogeno
O O O freemind.modes.MapAdapter OO0DooOoOo (oo doooooooooo
0d0do0do0ooOd (o0 (cgoooooooooDoooooooooooooooon
oo

636 DOUO0O0OOODOOOUODOODOOOODO

0100 000000000000000000000900000000000000
0000000000000000000000000000000000 100000 (a),
(b), (), ()0 0000000000000 700000000000000000000
0090000000000000000000000000 (8)00 Ver.0.400000
00000000000000((M)O0 Ver. 0500 Ver. 0.60 000000000000
0D000000000000()00 Ver. 0.80000000000000000000C

58



00odoDOoooooo doover. 09U OO0 ODO0ODOD0ODOODOODODODODODOOO
O0000000000D0o0O0O 10000004 freemind.modes.MapAdapter oono
000 ()00 (IO00D0D0O0000000000000000MO00DNDONNoon
O000000000OMdOoOo0o0o0oooo0o0o0ooooooooooooooooogd()
Oood Ver. 0.500 Ver. 0.60000000 freemind.modes.MapAdapter ooo
0odoooooo@@oooo Ver. 090000000000 O0OODODOOOOOOOD
O freemind.modes.MapAdapter o0ooooooooOoOOo0oOooooooboobobood
oon

6.3.7 OO

O0O0OOFreeMindDOOOOOOO0ODODOOOOOOOCODODOOOODODODOOO
gboobooobooboboooobooooboobobobooonobobobooboooon
goboooobdooboobobooboobbooboobbooboo

gooobooboboogobooboboogoboobooboboobooobooboo
gbooboboobobobooboobobooboboboboboobouooboboon
OO0O0O0OOFreeMindDOOCOOOO0OODOOCOCOOOODOOOOOOOODODOOOO
goboooogooooon

59



7 Ooogn

googoboobooobooboobobooboboooobboobooboooDooo
gbooboboboobobooboboobobobooooboobobooobon
goboodobooooboobooobobooboobboobooooo

71 DOO00OO0OOoOOOoOooOOoooDoog

il4oo00000o0ooooooooobobobooooooboboboboouOOooo

6000000000000 0O CKOOOOOOOChidamberl Kemerer[7D OO0 OO0
gO00oC0OOoOO0O0ODO0O00O00ooOoooooooUooooooooOOgOdBasilid [8lOO8O
goo0ooooOo0ooOoooooOoo00ooOoDooOoOooCc+HO00oobooooOoooo
goboooboooboeckoooboououooooboooobooobooooopboobooo
gooooboooobooooooeckooooooooooooooooboooooooooo
O0000000opoooo0o0ooooooooOodOOnn Subramanyarl Krishnan[9]
ooooboooooDboo8booooOoOobobbOOoObcCckooooboooboooooo
O00000D0BasiiDODOOOCKOODODODOODODODODODODOODODODODOoOoooooooo
gbobobobobobobobobobobobobobobooboboboobooobo

Nagapparl] 26]0 00000000000 DOOOCOCOOO0O0O0O0OODOOOCOO
gboboobobboboboboooobobooboboooboobobooogan
gbooboobobooooobobobobooobobooboooboooobobooogon
gobodboooobooboooboobobooobuooboon

CKOODODOO Nagappall 00O O00O0OOO00DODOOOOOODODOOO0ODOO0O 90O
gobuodgbobooboboobooaobboobuooboban

e 10
O000o0o0oooooooooooooo

e OO0
09:CKODOOODOONagappal 000000000
00 000 0000000000000000
CKOOOOO |00O0000 00000

Nagapparl |0000O000000O0 |O000O00O
00000 |00000000000 |00000000000000

60



uboboobooboboobooo

e JOODODOOODOODLDOODODO
gbobooboobbooboobboobooboboobobooobooobo

gbooobooboboogobobooooooobobooobooooboboooobobo
O00OoO0b0O00DOOoOobDOoOO0ONagappa O OOODOOODOOOOOOODOO
gbooboobboooboobobobobooobobooboboooooboboobon
gbobooobboooboobobobooboboobooobooboboobooon
ockibobooouobobbogobouoboobouooooouoboobuobbooooDo
gboogbobboobooobobooobobooobooooboboobooboboo
oobooOodeddOCOOODOOODOOODOODOOOCKDOOOODODOODOOOD
goboboobooboooobooboboooobobbooobobooobooboboooooobooon
gobooooobooboobobooboobooobobobobooboobooobon
gooo

7.2 DO0O000OO0O0OOOOOOoO0oDoOO

goooboooboooboooboooobooboooboobooboobooobooboo
gobgdgboobbooooab

Bavend [39|0 00000000 DOOOOO0O0O0OO0O0O0O0OOOO0OO0O0OOOCODODO
gbooboboboboobooboooooobooboobobooobooboooboobgon
gbooboboobooboboobobooboboboboboobobooobon
gboboobobobobobobooboboboboobo

OO00OHassarl] Holt25]0 0000 2710000000 00000O0ODOOCOOO0OO
gboobobobooboobobooboooboobooobobooboobobooobon
gboobooboooboboobooboooobobobobobooboobobooboon
goboobobooobooooo

Sliwerskil [4j0000ooooo0o0ooooo0ooooo0ooooobooogooo
gbobooboobobobooobobooboboboboboooboobobooogon
gbobooooboooboobobooooooooboooboooboboobooooon
goboobooobooboooboobooboobbooboooo

00400 0000000000000 00000O00ODODOO0O00000000O0D0O0O
gboogbbobooobobooobooboooboooboboooboobooboboooDoo
gbboboobobooboboobuoobuooboobobooboobooooobob
gobooobooooboobooooboobooobooboooo

61



Vasall [41]0 0000000000000 0OD0O0ODO0O0OOO0OODOOODOOOOOGg
o000 ooooooooooooooobooon
ooo0odooobooooooooooboooooooooo oo oooooboooa
0do0odoooooooooooooooooobooobooooooboooooooon
goobodoooogoooooobbooooooooooooooboooooo
goooooooooooooboooooboooooooooo

do0oO0ddoo0odpDooobOodoDoOo 1000000 1000b0o0oDoOooDDOoOg 7.1
goos9ooooooo

DO0D000O00Bavend 0000 OO Hassard Holt DO OO OO SliwerskiD DO 000
goooooobooooooooobooooboooobooooooooooooon
ODO0OSliwerskiD 0000000000000 O0OO00DO0OO0DOOOOOOOOOOOO
0o0o0ooooooooooooooooooooooooooooooooooooon
OVasal OO OODDODOO0OODO0OO0DOO0ODOOOODOOOOOOO0DOOOOoDOOoOoooOag
oo ooboouooooooboooo
0d00d0oo0obooododVesal D000 00ooDOo0oooooooooooooooo
do0odoOd0obooDodoOO00obO0bO0obDOo0obooOooDoOooOoobOo ckooooo
0000000000000 o000 ooooooooon
doodooooooonooooooboooooboooooooonoboooboooon
gooooobboodoooooooouooooooobboboooooooonod
ogoooo

glo.0goodoooooogooodooogoon
RN ood gbooobobooboobooobo

BavenO Ooo0oooooooo ooooo

Hassan,Holf DO OOoOoOoOooOoOog ooooog
., ) googgoooooood
SliwerskiO ooooog
gogno

oo ubobooboooood goboobooobbooboooood

Vasal] ubobooboooood gboboobooobbooobooooobdgd

oob0d |ooooooooooo goboodgbooboooooooboo

62



8 OODO

googbbooboboobooboooooboboobooooboooobooobob
oooboooobooooO0ebUbDOOUOODOOOODOODOODOODOOODOD
goboooboboooooo

uboooooogn

goobooooon

e JOOODOMO

ugbboobooobbooboobo

gobooboooboooo

e NOUODODOOODLOOODDOODLOOODLDOO

uboooboobobobooooboobuooboboooooboboooboboooon
gboobooobooboobooboboobooboboobonoooooooboobooon
goboobobooobooooo

goooboobooboooboboooobooobooboobooooboooobooboo
gogobboobooaobobooboonobdgd

e C+H{J CH#ODUODOODODODODODODODO

e Subversio 000000000 D0OODOOOOOOO

e NOUODODOOODLOOODDOODLOOODLDDOO

e JOUODOODODODODODO

63



HEN

goooboobobobogooogbooboboobooboobooboobooboo
gbobobobobobobobobo oo obbobobOobooboOoobDoboOooDo

gbooboobouoobobooooboboobobooboboobobobooan
goboodobooooboobooo oo b oobooobboobooonbon

gbooboobooobobooooobobooboboobobooobobobooan
gobooboooboob oo oobooboooobooon

gbooboobooobobooooboboobobooboboooboboobooon
gbobobobobobobo oo obbobobobobobobOooon

gbobooboobboobooogbooboboobooobooboobooobooboo
gbobobobobobo oo oo bOoboboboboboboo

gboooboogobooboboobobooboboobobooboboobob
gobodobooooboo booboobooobooboooobooon

64



gooo

[1]

[2]
[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Brian Berliner. CVS Il:Parallelizing Software DevelopmentUSENIX Association, editor,
Proceedings of the Winter 1990 USENIX Confereppe341-352, Berkeley, CA, USA, 1990.

Karl Fogel. Open Source Development with CVS. The Coriolis Group, 2000.

0o0o0o,0000,000.00000000000(CvS)DOoO0OOnO. SOFTBANK,
Dec 2000.

Version Control with Subversion.
Available online akhttp://svnbook.red-bean.com/>

Peter H. Feiler. Configuration Management Models in Commercial Environments.
CMU/SEI-91-TR-7 ESD-9-TR-7, 1991.

Thomas J. McCabe. A complexity measurePhoceedings of the 2nd International Confer-
ence on Software Engineering (ICSE '76)407, Los Alamitos, CA, USA, 1976.

Shyam R. Chidamber and Chris F. Kemerer. A Metrics Suite for Object Oriented Design. In
IEEE Transactions on Software Engineerjiivgl.20, No.6, pp.476-493, 1994.

Victor R. Basili, Lionel C. Briand, and Walcelio L. Melo. A Validation of Object-Oriented
Design Metrics as Quality Indicators. IBEE Transactions on Software Engineerivgl.22,
No.10, pp.751-761, 1996.

Ramanath Subramanyam and M.S. Krishnan. Empirical Analysis of CK Metrics for Object-
Oriented Design Complexity: Implications for Software DefectslHRE Transactions on
Software Engineering/ol.29, No.4, pp.297-310, Apr 2003.

Jacky Estublier. Software Configuration Management: A RoadmaphénFuture of Soft-
ware Engineering in 22nd ICSPBp.281-289, 2000.

UIf Asklund, Lars Bendix, Henrik B. Christensen, and Boris Magnusson. The Unified Ex-

tensional Versioning Model, Iath International Symposiurpp.100-122, 1999.

Reidar Conradi and Berbard Westfechtel. Version models for software configuration man-
agement, IACM Computing Survey¥0l1.30, No.2, pp.232-280, Jun 1998.

Walter F. Tichy. RCS - A System for Version Control. BOFTWARE - PRACTICE AND
EXPERIENCEVoI.15, No.7, pp.637-654, 1985.

65



[14] Rational Software Corporation, Software configuration management and effective team de-
velopment with Rational ClearCase.
Available online akhttp://www.rational.com/products/clearcase/>

[15] Microsoft Corporation, Microsoft Visual SourceSafe,
Available online akhttp://msdn.microsoft.com/ssafe/>

[16] Merant, Inc., PVCS Homepage.

Available online akhttp://www.merant.com/pvcs/>

[17] Peter Fohlich and Woflgang Nejdl. WebRC Configuration Management for a Cooperation
Tool. SCM-7, pp.175-185, 1997.

[18] The FreeBSD Project.
Available online akhttp://www.freebsd.org/>

[19] The OpenBSD Project.
Available online akhttp://www.openbsd.org/>

[20] Mark Lorenz and Jeff Kidd. Object-Oriented Software Metrics: A Practical Guide. Prentice
Hall, 1994.

[21] Maurizio Pighin and Roberto Zamolo. A Predictive Metric Based on Discriminant Statistical
Analysis. InProceedings of the 19th International Conference on Software Engineering
Boston, Massachusetts, USA, pp.262-270, 1997.

[22] Maurice H. Halstead. Elements of Software Science. Elsevier Science Inc., New York, NY,
USA, 1977.

[23] Lionel C. Briand, John Daly, Victor Porter, andrgen Wist. Predicting Fault-Prone Classes
with Design Measures in Object-Oriented System$roceedings of the The Ninth Interna-
tional Symposium on Software Reliability Engineering (ISSRE {9884, USA, 1998.

[24] Shyam R. Chidamber, David P. Darcy, and Chris F. Kemerer. Managerial Use of Metrics
for Object-Oriented Software: An Exploratory Analysis.IEEE Transactions on Software
Engineering Vol.24, No.8, pp.629-639, 1998.

[25] Ahmed E. Hassan and Richard C. Holt. Studying the Chaos of Code Developmen- In
ceedings of 10th Working Conference on Reverse Engineering (WCREp|3R3-133,
2003.

66



[26] Nachiappan Nagappan, Thomas Ball, and Andreas Zeller. Mining Metrics to Predict Compo-

nent Failures. IriProceeding of the 28th International Conference on Software Engineering
(ICSE '06) pp.452-461, 2006.

[27] Claud E. Shannon. The Mathematical Theory of CommunicatioBelhSystem Technical

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Journal Vol.27, pp.379-423 & 623-656, Jul & Oct 1948.
00 o0o.0oboo.odo, 1999.

0o oo0o,0000,00000,0000 (DO0).000O0O0U0ODD.ODOOO,
1996.

Didier H. Besset. Object-Oriented Implementation of Numerical Methods: An Introduction
With Java and Smalltalk. Morgan Kaufmann Pub., Oct 2003.

Francoise Fessant, Patrice Aknin, Latifa Oukhellou, and Sophie Midenet. Comparison of
Supervised Self-Organizing Maps Using Euclidian or Mahalanobis Distance in Classification
Context. InProceedings of the 6th International Work-Conference on Artificial and Natural
Neural Networks (IWANN '01): Connectionist Models of Neurons, Learning Processes and
Artificial Intelligence-Part | pp.637-644, 2001.

Camilo P. Tenorio, Francisco de A. T. de Carvalho, and Julio T. Pimentel. A Partitioning
Fuzzy Clustering Algorithm for Symbolic Interval Data based on Adaptive Mahalanobis
Distances. IProceedings of the 7th International Conference on Hybrid Intelligent Systems
(HIS '07), pp.174-179, 2007.

O000,0000,0000.MahalanobisD00000000.00000000
O00000000,vl19950000000, No.2, p.213, 1995.

JacekSliwerski, Thomas Zimmermann, and Andreas Zeller. HATARI: Raising Risk Aware-
ness. InProceedings of the 10th European Software Engineering Conference held jointly
with 13th ACM SIGSOFT International Symposium on Foundations of Software Engineering
(ESEC-FSE '05)Lisbon, Portugal, Sep 2005.

SourceForge Homepage.

Available online akhttp://sourceforge.net/>

FreeMind Homepage.

Available online akhttp://freemind.sourceforge.net/wiki/>

67



[37] JHotDraw Homepage.

Available online akhttp://www.jhotdraw.org/>

[38] HelpSetMaker Homepage.

Available online akhttp://www.cantamen.com/helpsetmaker.php>

[39] Jennifer Bevan, E. James Whitehead, Jr. Identification of Software InstabilitiPsodeed-
ings of the 10th Working Conference on Reverse Engineering (WCRR2384-143, Nov
2003.

[40] 00 OO0.000O000O0DOOOOODOOOOODOOODOOOOOODOOOOO
O00o0oO0O0.04000opooooooCobo0o0ooOoo (FOSE'07) pp.65-74,
2007.

[41] Rajesh Vasa, Jean-Guy Schneider, Oscar Nierstrasz. The Inevitable Stability of Software
Change. INEEE International Conference on Software Maintenance 2007 (ICSM ppz3-
13, 2007.

68



HEN

A. 0000 0 JHotDraw

Al DO0DODOoDgD
A2 000000000

A3 000000
B. 000 0O O HelpSetMaker

Bl1UOOODOOOOOO
B2OOUODOOOODOO

B3OOUOODOO

69



A 00000 JHotDraw

ooobbel200000DO0O0O0O0DLOOOOODLOODOO JHotDrawd DO DO OO
gobodgbood

gbooobobooooobobooobooboooboobooboboooboobooobogn
goboobooboobooboobooooobooboobooboooboboboo
gobooboooobooboooobooboon

Al O0OO0OOOOOO

OO00ooo0oooOoOoOoOoboob s00d0bboo0oobboooooooDoog 569
gbooboboobobooboboobobooobobooboboobobooon
goood
A2 O00O0OO0OOCOOD

ooooOoooO0o0o0o0doo0oO0 ledbobobOOODOOObOOObOOOOO0OOOOOO
gobooboooboobboooboon

A3 000000

oooooooooogoo wyoobooooobOoobooboOOoboboOoboboooDboo
gobooobooooboobooooboobooonbog

70



(2) FMD(H')

L aall

Osd‘h
0

|Jﬂ "

(3) FMD(Q)

90

80

70

60

(4) FMD(DH)

4000

3500

3000

2500

2000

1500

1000

(5) FMD(DE)

25

20

(6) FMD(DM)

0 15 JHotDrawd D DO OO0 O0Do0ooon



300 40
35
T -1
30
200
25
150 [ 20
15
100 - B -
m I
50
[ 5 =
, [ . M
CBO LCOM NOC DIT RFC CBO LCOM NOC DIT Loc
(1) FMT(H) (2) FMT(H')
1200

1000

800

600

400

200

RFC CBO [Kelel} NOC DI

@) FMT(Q)

RFC CBO

LCOM NOC DIt

(4) FMT(Q)

0 16:JHotDrawd O OO OO OOODOOODO

72

Loc




1

had

600

500

300

200

100

o

¢1/v/5002

¢1/2/5002

21/21/¥002

¢1/01/¥002

T1/8/%00T

T1/9/%002

C1/v/¥002

¢1/2/v002

C1/21/€002

¢1/01/€002

¢1/8/€002

C1/9/8002

C1/v/8002

Tl/2/€00e

¢1/21/2002

21/01/2002

21/8/2002

¢1/9/2002

21/v/2002

¢1/2/z002

c1/z1/1002

¢1/01/1002

21/8/1002

¢1/9/1002

TL/v/1002

¢1/2/1002

¢1/21/0002

¢1/01/0002

(1) FCT(DH)

[

6000

5000

4000

3000

1000

o

¢L/¥/5002

¢1/2/%002

¢1/21/002

¢1/01/4002

¢1/8/%002

21/9/%002

¢L/v/¥002

¢1/2/%002

¢1/21/€002

¢1/01/€002

¢1/8/€002

¢1/9/€002

¢L/¥/€002

¢1/2/€002

¢1/21/2002

¢1/01/2002

¢1/8/2002

¢1/9/2002

¢L/¥/2002

¢1/2/2002

¢L/21/1002

¢1/01/1002

¢1/8/1002

¢1/9/1002

¢L/v/1002

21/2/1002

21/21/0002

¢1/01/0002

(2) FCT(DE)

m;

70

60

50

30

©

20
10

¢1/v/5002

Tl/2/5002

21/21/¥002

21/01/¥002

21/8/%002

¢1/9/%002

¢1/v/¥002

21/2/%002

¢1/21/€002

¢1/01/€002

¢1/8/€002

21/9/€002

21/v/€002

Tl/2/€00T

¢1/21/2002

¢1/01/2002

21/8/2002

¢1/9/2002

¢1/v/2002

21/2/2002

21/21/1002

21/01/1002

¢1/8/1002

¢1/9/1002

¢1/v/1002

21/2/1002

¢1/21/0002

¢1/01/0002

(3) FCT(DM)

JHotDrawJ DO OO OOO0OO

O 17

73



B 0000 OHelpSetMaker

goC0C0OC0Ce1200000000O0O0O00O0UUUOUUOOOUU HelpSetMaketl DO OO
goboogboooon

gbooobobooooobobooobooboooboobooboboooboobooobogn
goboobooboobooboobooooobooboobooboooboboboo
gobooboooobooboooobooboon

Bl ODO0OO0OOOOOO
ooooooooo0ooooboobo oo booooooboooogooooOoo 210
gbooboboobobooboboobobooobobooboboobobooon
goood

B2 OOODOOOOOO

ooooOooo0ooo0ooooOo 19goboboooooobboobooooooooooo
gobooboooboobboooboon

B3 0OOOOOO

ooooobooOooogoo 200000000 0b0O00bOOO0obOOOobDOoDOOODOO
gobooobooooboobooooboobooonbog

74



(1) FMD(H)

(2) FMD(H')

8 90
7r4+---tr-----------—----—---1----°-11---------4 80
70
s-+4+---K---1r  r -
60
s+4+--)------r  ®r -

(3) FMD(Q') (4) FMD(DH)
1400 35
1200 [ 30
w000 (o 25
soff——fp- 20
| 1 | 15
2 | 1 | 10
5
0

(5) FMD(DE) (6) FMD(DM)

0O 18: HelpSetMakel D OO OO0 OO0OOO0OOO

75



200

30
25
20
15
10
5
0
RFC cBO LCOM NOC DIT Loc RFC cBO LCOM NOC DIT Loc
(1) FMT(H) (2) FMT(H")
1400 w0 [e) )
1200 F~——— - - 35
1000 === ===~ - o
25
800 [~ -
20
600 [~ -
15
400 - -
10
‘=0 1
, . .
RFC cBO LcOM NoC b RFC CBO LCOM NOC DIT Loc
(3) FMT(Q) (4) FMT(Q')

0 19: HelpSetMakel OO OO O0OOOO0OOO

76



. , ,
02/21/5002 o | | 02/21/5002 02/21/5002
Lo i
Lo i i
1 02/11/5002
02/11/5002 o ! - | oeson
Lo |
Lo i i
02/01/5002
02/01/5002 o ” | —= 02/01/5002
i i — o L
| ! 1 02/6/5002
i i 4 02/6/5002 o ! - owersoe
i i Lo |
| | o i i _
= = 02/8/5002
! | — o0z/8/500¢ o i | T 0e/8/s00z
i i Coa i i
| |
| | 4 02/L/5002 P ! " 1 0z/L/500¢ 4 02/L/5002
i i
| | o i i
i i Coa i i
1 4 02/9/5002
i i 4 02/9/5002 Lo ! m 02/9/5002
i i Lo |
| | o i i
1 1 02/5/5002
| | 1 02/5/5002 [ | | 0c/6/500¢
| | o i i
i i
1 0z/v/5002 + 02/v/5002
| | - 02/t/5002 [ ! m 0c¢/
i i Lo |
| | o i i
1 0z/e/9002 1 02/8/5002
i i 4 0z/8/5002 o ! o4 0z/e/
i i Lo i i
| | 1 0z/2/5002 Lo i 1 0z/z/s002 ! v 4 02/2/5002
! ! I I I I
I I I I I I I | | | |
i i Lo | — ! 1 —— oe/i/s002
i 1 —— o0z/1/5002 m/ P ! — 02/1/5002 mu/ ” b
i o | — ! P e—
! ! ! ! ! ! ! I I I I 4
1 002 02/21/7002
| | 10zzm00 Q) P ! R K2 A% Q | R
! ! ~— | | | | | WA\ | | | i
i i &~ 1 0z/11/v002 [ roor 1 0z/11/v002
! ! om0 o m ! ) ! o
! . ! ! ! —— I I I | —
! b i =] w0z PN i o 1 0z/01/v002
| ” + 0z/01/v002 \F) o ! Lo oero — | o
i i — [ I ! /nM_\
- | |
! ! {oeemooe P i | 02/6/v002 ! Lo 02/6/5002
! ! I I I I
I I I I I I I | | | |
! | Lo i | 4 00z i oo 3 0z/8/v002
! ! 3 0z/8/v002 o ! 1 oessry ! o
i i o | i ! pooro
I I I I I I ! I I I 4
1 0z//v00¢ , 02/L/v002
| | 4 02/L/%002 o ! ! /L) , o
I I I I I I I | | | |
| | 4 02/9/¥002 ! ! ! ! - 02/9/¥002
! ! + 02/9/v002 o ! ! ! o
i i P | i ! poro
i i o | | oz/s/vo0z i o 1 0z/5/v002
! ” 1 02/5/v002 o ! ! ” o
i i Coa i i
i i |
| | 1 0z/b/v002 Lo | | 1 02/v/v00¢ ! ! m m 02//v002
! ! I I
I I I I I I I | | | |
| | o | | 4 0e/e/v002 ! Lo - 0z/8/v002
! ! 4 02/8/v002 o ” ” , o
Lo v
! ! o ! ' 02/2/v002 | o 1 0z/2/v002
! ! = 02/2/¥002 e | ! ! !
i e
— Lo ! '
! ! 1 0z/1/v002 | | m m 1 0z/1/4002
! 1 I
! ! 02/1/v002 ” b
——
” ” 02/21/8002 i o 1 oz/21/8002
! ! 4 0z/21/£002 ” o
, , 02/11/£002 02/11/8002
02/11/8002
02/01/800 02/01/800% 02/01/8002
: o o o =3 o o o o o o o © <« ~ o
g 888822~ EE§BEEREEEER e ¥ v o2

(3) FCT(DM)
HelpSetMakenl 000000000
77

0 20



