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1 Abstract

이 문서는 2016년 봄 건국대학교 소프트웨어 검증[1] 과목의 과제로 작성되었다.
이 보고서에서는 소프트웨어 모델링 및 분석[2] 과목의 과제로 개발되는, “다

수의 C 프로그램을 대상으로 상호 cheating 여부를 정량적으로 판단하고, 해당
내용을 OOO 하게 알려주는 프로그램”에 대한 정적 분석을 진행한다.

2 Infer

2.1 Eradicate

$ i n f e r -analyzer e r ad i c a t e -gradle j a r
Running and captur ing g rad l e compi la t ion . . .
S t a r t i ng ana l y s i s ( I n f e r v e r s i on v0 . 8 . 1)
FFFFF. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Analyzed 5 f i l e s

Found 19 i s s u e s

s r c /main/ java /Analyze . java : 1 6 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Analyze . tempFolderPath ‘ i s not i n i t i a l i z e d in
the con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

14 . ArrayList<Str ing> l i s tType = new
ArrayList ( ) ;

15 .
16 . > pub l i c Analyze ( ArrayList<Str ing> source ) {
17 . t h i s . source = source ;
18 . t h i s . l i s tType . add (” void ”) ;
19 .

s r c /main/ java /Ca lcu la te . java : 1 3 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Ca l cu la t e . SyncRate ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

11 . ArrayList <Fi l e s> f i l e s = new ArrayList ( )
;

12 .
13 . > pub l i c Ca l cu la t e ( ArrayList<Fi l e s> f i l e s )
14 . {
15 . t h i s . f i l e s = f i l e s ;
16 .

s r c /main/ java / Cont r o l l e r . java : 2 0 : e r r o r :
ERADICATE FIELD NOT NULLABLE
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Fie ld ‘ Con t r o l l e r . f i leName ‘ can be nu l l but i s not
dec l a r ed ‘ @Nullable ‘ . ( Or ig in : nu l l constant at l i n e
20)

18 . {
19 . p r i va t e S t r ing fo lde rPath ;
20 . > pr i va t e St r ing f i leName = nu l l ;
21 . p r i va t e ArrayList<Fi l e s> f i l e s = new

ArrayList ( ) ;
22 . ArrayList<Str ing> source = new ArrayList

( ) ;
23 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . fo lderPath ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . pnResult ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . ct ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
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ERADICATE FIELD NOT INITIALIZED
Fie ld ‘ Con t r o l l e r . lbChooseFi le ‘ i s not i n i t i a l i z e d in

the con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘
37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . lbCente rC i r c l e ‘ i s not i n i t i a l i z e d in
the con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . btFolder ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . pnCloud ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . btStart ‘ i s not i n i t i a l i z e d in the

5



con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘
37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . lbLogoSmall ‘ i s not i n i t i a l i z e d in
the con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . pnF i l eL i s t ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . l bL i s t ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . pnMain ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
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38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . l t F i l e ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . lbTip ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Con t r o l l e r . lbLogo ‘ i s not i n i t i a l i z e d in the
con s t ruc to r and i s not dec l a r ed ‘ @Nullable ‘

37 . //
38 .
39 . > pub l i c Con t r o l l e r ( ) {
40 . DisplayMain ( ) ;
41 . }
42 .

s r c /main/ java / Cont r o l l e r . java : 3 9 1 : e r r o r :
ERADICATE FIELD NOT INITIALIZED

Fie ld ‘ Cont ro l l e r $5 . lbTempTotalSyncRate ‘ i s not
i n i t i a l i z e d in the con s t ruc to r and i s not dec l a r ed ‘
@Nullable ‘

389 . {
390 . sw = true
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;
391 . >

lbTempCloud . setBounds (new Random( ) . next Int (800 -( i n t
) sizeTempName . getWidth ( ) ) + 100 , new Random( ) .
next Int (350 -(( i n t ) sizeTempName . getHeight ( ) + 12) ) +
70 ,

392 .
( i n t ) sizeTempName . getWidth ( ) , ( i n t )

sizeTempName . getHeight ( ) + ( i n t ) sizeTempPercent .
getHeight ( ) + 3) ;

393 .
394 .

Summary o f the r epo r t s

ERADICATE FIELD NOT INITIALIZED : 18
ERADICATE FIELD NOT NULLABLE: 1

2.2 Infer

$ i n f e r -analyzer i n f e r -gradle j a r
Running and captur ing g rad l e compi la t ion . . .
S t a r t i ng ana l y s i s ( I n f e r v e r s i on v0 . 8 . 1)
FF. .FF.F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Analyzed 5 f i l e s

Found 1 i s s u e

s r c /main/ java / Cont r o l l e r . java : 4 8 : e r r o r : NULL DEREFERENCE
ob j e c t f i l e L i s t l a s t a s s i gned on l i n e 46 could be nu l l

and i s de r e f e r enc ed at l i n e 48
46 . F i l e [ ] f i l e L i s t = d i r . l i s t F i l e s

( ) ;
47 .
48 . > f o r ( F i l e f : f i l e L i s t )
49 . {
50 . i f ( ! f . i sHidden ( ) && f .

getName ( ) . endsWith (” . c ”) )
51 .

Summary o f the r epo r t s

NULL DEREFERENCE: 1

2.3 Tracing
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$ i n f e r -analyzer t r a c i ng -gradle j a r
Running and captur ing g rad l e compi la t ion . . .
S t a r t i ng ana l y s i s ( I n f e r v e r s i on v0 . 8 . 1)
FFFF. .F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Analyzed 5 f i l e s

Found 3 i s s u e s

s r c /main/ java /Ca lcu la te . java : 2 4 : warning :
PRECONDITION NOTMET

in c a l l to ca lL ine ( ) at l i n e 24
22 . f o r ( fi leNum=0; fileNum<t h i s .

numOfFile ; f i leNum++)
23 . {
24 . > ca lL ine ( ) ;
25 . ca lFunct ion ( ) ;
26 . c a lVa r i ab l e ( ) ;
27 .

s r c /main/ java / Cont r o l l e r . java : 4 8 : e r r o r : NULL DEREFERENCE
ob j e c t f i l e L i s t l a s t a s s i gned on l i n e 46 could be nu l l

and i s de r e f e r enc ed at l i n e 48
46 . F i l e [ ] f i l e L i s t = d i r . l i s t F i l e s

( ) ;
47 .
48 . > f o r ( F i l e f : f i l e L i s t )
49 . {
50 . i f ( ! f . i sHidden ( ) && f .

getName ( ) . endsWith (” . c ”) )
51 .

s r c /main/ java / Cont r o l l e r . java : 3 6 6 : warning :
PRECONDITION NOTMET

in c a l l to getTotalSync ( . . . ) at l i n e 366
364 . f i n a l JLabel lbTempCloud

= lbCloud . get ( i ) ;
365 .
366 . > i f ( i != pointerNum && (

in t ) c a l . getTotalSync ( i ) > 52) {
367 . temp = ”” + f i l e s

. get ( i ) . getName ( ) ;
368 . f i n a l JLabel

lbTempName = new JLabel ( temp . sub s t r i ng (0 , 9) ) ;
369 .

I
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Summary o f the r epo r t s

PRECONDITION NOTMET: 2
NULLDEREFERENCE: 1

3 PMD

3.1 Design

$ pmd pmd -dir s r c /main/ java / -R java -design
Analyze . java : 1 : Po s s i b l e God c l a s s (WMC=66, ATFD=19, TCC

=0 . 09090909090909091)
Analyze . java : 6 2 : Deeply nested i f . . then statements

are hard to read
Ca lcu la te . java : 1 0 : Perhaps ’ numOfFile ’ could be

r ep laced by a l o c a l v a r i ab l e .
Con t r o l l e r . java : 1 : Po s s i b l e God c l a s s (WMC=63, ATFD

=204 , TCC=0 . 05789473684210526)
Con t r o l l e r . java : 2 1 : Pr ivate f i e l d ’ f i l e s ’ could be

made f i n a l ; i t i s only i n i t i a l i z e d in the d e c l a r a t i on
or con s t ruc to r .

Con t r o l l e r . java : 4 0 : Overr idab le method ’ DisplayMain ’
c a l l e d during ob j e c t con s t ruc t i on

Cont r o l l e r . java : 9 9 : Avoid unnecessary comparisons in
boolean exp r e s s i on s

Con t r o l l e r . java : 2 5 7 : Avoid unnecessary comparisons in
boolean exp r e s s i on s

Con t r o l l e r . java : 3 2 7 : New except ion i s thrown in catch
block , o r i g i n a l s tack t r a c e may be l o s t

Con t r o l l e r . java : 3 3 1 : New except ion i s thrown in catch
block , o r i g i n a l s tack t r a c e may be l o s t

Con t r o l l e r . java : 3 3 5 : New except ion i s thrown in catch
block , o r i g i n a l s tack t r a c e may be l o s t

Con t r o l l e r . java : 3 3 8 : New except ion i s thrown in catch
block , o r i g i n a l s tack t r a c e may be l o s t

Con t r o l l e r . java : 3 4 4 : Avoid unnecessary comparisons in
boolean exp r e s s i on s

Con t r o l l e r . java : 3 9 4 : Avoid unnecessary comparisons in
boolean exp r e s s i on s

Con t r o l l e r . java : 3 9 9 : Avoid unnecessary comparisons in
boolean exp r e s s i on s

Con t r o l l e r . java : 4 0 4 : Avoid unnecessary comparisons in
boolean exp r e s s i on s

Con t r o l l e r . java : 4 1 3 : Avoid unnecessary comparisons in
boolean exp r e s s i on s
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Cont r o l l e r . java : 4 5 7 : Avoid r e a s s i g n i n g parameters such
as ’ lbTempTotalSyncRate ’

Con t r o l l e r . java : 4 5 7 : Consider us ing varargs f o r
methods or c on s t ru c t o r s which take an array the l a s t
parameter .

Main . java : 2 : Al l methods are s t a t i c . Consider us ing a
u t i l i t y c l a s s i n s t ead . A l t e rna t i v e l y , you could add a
pr i va t e con s t ruc to r or make the c l a s s ab s t r a c t to

s i l e n c e t h i s warning .
Main . java : 4 : Consider us ing varargs f o r methods or

c on s t ru c t o r s which take an array the l a s t parameter .

3.2 Optimizations

$ pmd pmd -dir s r c /main/ java / -R java -optimizations
Analyze . java : 6 : Avoid us ing redundant f i e l d i n i t i a l i z e r

f o r ’ numOfLine ’
Analyze . java : 7 : Avoid us ing redundant f i e l d i n i t i a l i z e r

f o r ’ numOfFunction ’
Analyze . java : 8 : Avoid us ing redundant f i e l d i n i t i a l i z e r

f o r ’ numOfVariable ’
Analyze . java : 9 : Avoid us ing redundant f i e l d i n i t i a l i z e r

f o r ’ numOfPreprocessor ’
Analyze . java : 1 0 : Avoid us ing redundant f i e l d

i n i t i a l i z e r f o r ’ numOfAnnotation ’
Analyze . java : 1 6 : Parameter ’ source ’ i s not

a s s i gned and could be dec l a r ed f i n a l
Analyze . java : 2 8 : Parameter ’ f i l e ’ i s not a s s i gned

and could be dec l a r ed f i n a l
Ca l cu la t e . java : 8 : Avoid us ing redundant f i e l d

i n i t i a l i z e r f o r ’ centerNum ’
Ca l cu la te . java : 9 : Avoid us ing redundant f i e l d

i n i t i a l i z e r f o r ’ fileNum ’
Ca l cu la te . java : 1 0 : Avoid us ing redundant f i e l d

i n i t i a l i z e r f o r ’ numOfFile ’
Ca l cu la t e . java : 1 3 : Parameter ’ f i l e s ’ i s not a s s i gned

and could be dec l a r ed f i n a l
Ca l cu la t e . java : 8 5 : Avoid i n s t a n t i a t i n g new ob j e c t s

i n s i d e loops
Ca l cu la te . java : 8 5 : Local v a r i a b l e ’ s t r1 ’ could be

dec l a r ed f i n a l
Ca l cu la t e . java : 8 9 : Avoid i n s t a n t i a t i n g new ob j e c t s

i n s i d e loops
Ca l cu la te . java : 8 9 : Local v a r i a b l e ’ s t r2 ’ could be

dec l a r ed f i n a l
Ca l cu la t e . java : 1 4 7 : Avoid i n s t a n t i a t i n g new ob j e c t s
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i n s i d e loops
Ca l cu la te . java : 1 4 7 : Local v a r i a b l e ’ s t r1 ’ could be

dec l a r ed f i n a l
Ca l cu la t e . java : 1 5 1 : Avoid i n s t a n t i a t i n g new ob j e c t s

i n s i d e loops
Ca l cu la te . java : 1 5 1 : Local v a r i a b l e ’ s t r2 ’ could be

dec l a r ed f i n a l
Ca l cu la t e . java : 2 0 3 : Local v a r i a b l e ’ PreDi f f ’ could be

dec l a r ed f i n a l
Ca l cu la t e . java : 2 0 4 : Local v a r i a b l e ’ PreDi f f1 ’ could

be dec l a r ed f i n a l
Ca l cu la t e . java : 2 2 1 : Avoid i n s t a n t i a t i n g new ob j e c t s

i n s i d e loops
Ca l cu la te . java : 2 2 1 : Local v a r i a b l e ’ s t r1 ’ could be

dec l a r ed f i n a l
Ca l cu la t e . java : 2 2 5 : Avoid i n s t a n t i a t i n g new ob j e c t s

i n s i d e loops
Ca l cu la te . java : 2 2 5 : Local v a r i a b l e ’ s t r2 ’ could be

dec l a r ed f i n a l
Ca l cu la t e . java : 2 9 8 : Parameter ’ pointerNum ’ i s not

a s s i gned and could be dec l a r ed f i n a l
Ca l cu la t e . java : 3 0 2 : Parameter ’ pointerNum ’ i s not

a s s i gned and could be dec l a r ed f i n a l
Ca l cu la t e . java : 3 0 6 : Parameter ’ pointerNum ’ i s not

a s s i gned and could be dec l a r ed f i n a l
Ca l cu la t e . java : 3 1 0 : Parameter ’ pointerNum ’ i s not

a s s i gned and could be dec l a r ed f i n a l
Ca l cu la t e . java : 3 1 4 : Parameter ’ pointerNum ’ i s not

a s s i gned and could be dec l a r ed f i n a l
Ca l cu la t e . java : 3 1 8 : Parameter ’ pointerNum ’ i s not

a s s i gned and could be dec l a r ed f i n a l
Ca l cu la t e . java : 3 2 2 : Parameter ’ pointerNum ’ i s not

a s s i gned and could be dec l a r ed f i n a l
Con t r o l l e r . java : 2 0 : Avoid us ing redundant f i e l d

i n i t i a l i z e r f o r ’ f i leName ’
Con t r o l l e r . java : 2 3 : Avoid us ing redundant f i e l d

i n i t i a l i z e r f o r ’ pointerNum ’
Cont r o l l e r . java : 2 4 : Avoid us ing redundant f i e l d

i n i t i a l i z e r f o r ’ fileNum ’
Cont r o l l e r . java : 2 5 : Avoid us ing redundant f i e l d

i n i t i a l i z e r f o r ’ numOfFile ’
Con t r o l l e r . java : 4 5 : Local v a r i a b l e ’ d i r ’ could be

dec l a r ed f i n a l
Con t r o l l e r . java : 4 6 : Local v a r i a b l e ’ f i l e L i s t ’ could

be dec l a r ed f i n a l
Con t r o l l e r . java : 4 8 : Local v a r i a b l e ’ f ’ could be
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dec l a r ed f i n a l
Con t r o l l e r . java : 8 0 : Local v a r i a b l e ’ f ’ could be

dec l a r ed f i n a l
Con t r o l l e r . java : 8 5 : Avoid i n s t a n t i a t i n g new ob j e c t s

i n s i d e loops
Con t r o l l e r . java : 8 5 : Local v a r i a b l e ’ f i l e ’ could be

dec l a r ed f i n a l
Con t r o l l e r . java : 9 7 : Avoid i n s t a n t i a t i n g new ob j e c t s

i n s i d e loops
Con t r o l l e r . java : 9 7 : Local v a r i a b l e ’ br ’ could be

dec l a r ed f i n a l
Con t r o l l e r . java : 1 0 5 : Avoid i n s t a n t i a t i n g new ob j e c t s

i n s i d e loops
Con t r o l l e r . java : 1 0 5 : Local v a r i a b l e ’ analyze ’ could be

dec l a r ed f i n a l
Con t r o l l e r . java : 1 5 4 : Local v a r i a b l e ’ a lFo lder ’ could

be dec l a r ed f i n a l
Con t r o l l e r . java : 1 5 5 : Parameter ’ e ’ i s not a s s i gned and

could be dec l a r ed f i n a l
Con t r o l l e r . java : 1 7 0 : Local v a r i a b l e ’ a lS ta r t ’ could be

dec l a r ed f i n a l
Con t r o l l e r . java : 1 7 1 : Parameter ’ e ’ i s not a s s i gned and

could be dec l a r ed f i n a l
Con t r o l l e r . java : 2 0 7 : Do not add empty s t r i n g s
Con t r o l l e r . java : 2 3 5 : Local v a r i a b l e ’ f i l e L i s t ’ could

be dec l a r ed f i n a l
Con t r o l l e r . java : 2 3 7 : Local v a r i a b l e ’ temp ’ could be

dec l a r ed f i n a l
Con t r o l l e r . java : 2 5 2 : Local v a r i a b l e ’ renderer ’ could

be dec l a r ed f i n a l
Con t r o l l e r . java : 2 5 4 : Local v a r i a b l e ’ mlFi le ’ could be

dec l a r ed f i n a l
Con t r o l l e r . java : 2 5 5 : Parameter ’ e ’ i s not a s s i gned and

could be dec l a r ed f i n a l
Con t r o l l e r . java : 2 6 3 : Local v a r i a b l e ’ k lF i l e ’ could be

dec l a r ed f i n a l
Con t r o l l e r . java : 2 6 4 : Parameter ’ e ’ i s not a s s i gned and

could be dec l a r ed f i n a l
Con t r o l l e r . java : 3 4 3 : Parameter ’ tempPointerNum ’ i s not

a s s i gned and could be dec l a r ed f i n a l
Con t r o l l e r . java : 3 5 5 : Do not add empty s t r i n g s
Con t r o l l e r . java : 3 6 3 : Avoid i n s t a n t i a t i n g new ob j e c t s

i n s i d e loops
Con t r o l l e r . java : 3 6 7 : Do not add empty s t r i n g s
Con t r o l l e r . java : 3 6 8 : Avoid i n s t a n t i a t i n g new ob j e c t s

i n s i d e loops
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Cont r o l l e r . java : 3 6 9 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 3 6 9 : Local v a r i a b l e ’ lbTempPercent ’
could be dec l a r ed f i n a l

Con t r o l l e r . java : 3 7 1 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 3 7 2 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 3 7 3 : Local v a r i a b l e ’ sizeTempName ’
could be dec l a r ed f i n a l

Con t r o l l e r . java : 3 7 6 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 3 7 7 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 3 7 8 : Local v a r i a b l e ’ sizeTempPercent ’
could be dec l a r ed f i n a l

Con t r o l l e r . java : 3 8 2 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 3 9 1 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 3 9 1 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 3 9 8 : Local v a r i a b l e ’ lbAnotherCloud ’
could be dec l a r ed f i n a l

Con t r o l l e r . java : 4 0 6 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 4 0 6 : Local v a r i a b l e ’mlTempName’ could
be dec l a r ed f i n a l

Con t r o l l e r . java : 4 1 2 : Parameter ’ e ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 4 2 6 : Parameter ’ e ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 4 4 0 : Parameter ’ e ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 4 5 7 : Parameter ’ ca l ’ i s not a s s i gned
and could be dec l a r ed f i n a l

Con t r o l l e r . java : 4 5 7 : Parameter ’ lbTempSync ’ i s not
a s s i gned and could be dec l a r ed f i n a l

Con t r o l l e r . java : 4 5 7 : Parameter ’ pointerNum ’ i s not
a s s i gned and could be dec l a r ed f i n a l

Con t r o l l e r . java : 4 7 7 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 4 7 8 : Avoid i n s t a n t i a t i n g new ob j e c t s
i n s i d e loops

Con t r o l l e r . java : 4 8 7 : Parameter ’ lbTempA ’ i s not
a s s i gned and could be dec l a r ed f i n a l
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Cont r o l l e r . java : 4 8 7 : Parameter ’ lbTempB ’ i s not
a s s i gned and could be dec l a r ed f i n a l

Con t r o l l e r . java : 4 8 8 : Local v a r i a b l e ’ lbTempC ’ could be
dec l a r ed f i n a l

Con t r o l l e r . java : 4 9 1 : Local v a r i a b l e ’ areaA ’ could be
dec l a r ed f i n a l

Con t r o l l e r . java : 4 9 2 : Local v a r i a b l e ’ areaB ’ could be
dec l a r ed f i n a l

Con t r o l l e r . java : 5 0 1 : Parameter ’ c ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 5 0 1 : Parameter ’ g ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 5 0 6 : Parameter ’ c ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 5 0 6 : Parameter ’ g ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 5 0 6 : Parameter ’ he ight ’ i s not
a s s i gned and could be dec l a r ed f i n a l

Con t r o l l e r . java : 5 0 6 : Parameter ’ width ’ i s not a s s i gned
and could be dec l a r ed f i n a l

Con t r o l l e r . java : 5 0 6 : Parameter ’ x ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 5 0 6 : Parameter ’ y ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 5 0 7 : Local v a r i a b l e ’ g2d ’ could be
dec l a r ed f i n a l

Con t r o l l e r . java : 5 1 3 : Parameter ’ c ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 5 1 7 : Parameter ’ c ’ i s not a s s i gned and
could be dec l a r ed f i n a l

Con t r o l l e r . java : 5 1 7 : Parameter ’ i n s e t s ’ i s not
a s s i gned and could be dec l a r ed f i n a l

F i l e s . java : 1 5 : Parameter ’ f i leName ’ i s not a s s i gned and
could be dec l a r ed f i n a l

F i l e s . java : 5 7 : Parameter ’ tempName ’ i s not a s s i gned and
could be dec l a r ed f i n a l

F i l e s . java : 6 1 : Parameter ’ tempNumOfLine ’ i s not a s s i gned
and could be dec l a r ed f i n a l

F i l e s . java : 6 5 : Parameter ’ tempNumOfFunction ’ i s not
a s s i gned and could be dec l a r ed f i n a l

F i l e s . java : 6 9 : Parameter ’ tempNumOfVariable ’ i s not
a s s i gned and could be dec l a r ed f i n a l

F i l e s . java : 7 3 : Parameter ’ tempNumOfPreprocessor ’ i s not
a s s i gned and could be dec l a r ed f i n a l

F i l e s . java : 7 7 : Parameter ’ tempNumOfAnnotation ’ i s not
a s s i gned and could be dec l a r ed f i n a l
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F i l e s . java : 8 1 : Parameter ’ tempFunctionName ’ i s not
a s s i gned and could be dec l a r ed f i n a l

F i l e s . java : 8 5 : Parameter ’ tempVariableName ’ i s not
a s s i gned and could be dec l a r ed f i n a l

F i l e s . java : 8 9 : Parameter ’ tempPreprocessorName ’ i s not
a s s i gned and could be dec l a r ed f i n a l

Main . java : 4 : Parameter ’ args ’ i s not a s s i gned and
could be dec l a r ed f i n a l

3.3 Imports

$ pmd pmd -dir s r c /main/ java / -R java -imports
Con t r o l l e r . java : 7 : Avoid dup l i c a t e imports such as ’

java . i o . BufferedReader ’
Con t r o l l e r . java : 8 : Avoid dup l i c a t e imports such as ’

java . i o . F i l e ’
Con t r o l l e r . java : 9 : Avoid dup l i c a t e imports such as ’

java . i o . FileNotFoundException ’
Con t r o l l e r . java : 1 0 : Avoid dup l i c a t e imports such as ’

java . i o . Fi leReader ’
Con t r o l l e r . java : 1 1 : Avoid dup l i c a t e imports such as ’

java . i o . IOException ’
Con t r o l l e r . java : 1 2 : Avoid import ing anything from the

package java . lang
Cont r o l l e r . java : 1 9 8 : Unnecessary use o f f u l l y

q u a l i f i e d name ’ java . i o . F i l e ’ due to e x i s t i n g import ’
java . i o . ∗ ’

3.4 Unnecessary

$ pmd pmd -dir s r c /main/ java / -R java -unnecessary
Analyze . java : 8 4 : Use l e s s parenthese s .
Ca l cu la t e . java : 1 0 0 : Use l e s s parenthese s .
Ca l cu la t e . java : 1 0 3 : Use l e s s parenthese s .
Ca l cu la t e . java : 1 7 0 : Use l e s s parenthese s .
Ca l cu la t e . java : 1 7 3 : Use l e s s parenthese s .
Ca l cu la t e . java : 2 3 6 : Use l e s s parenthese s .
Ca l cu la t e . java : 2 3 9 : Use l e s s parenthese s .
Con t r o l l e r . java : 3 7 1 : Use l e s s parenthese s .
Con t r o l l e r . java : 3 7 9 : Use l e s s parenthese s .
Con t r o l l e r . java : 4 3 5 : Use l e s s parenthese s .
Con t r o l l e r . java : 5 1 4 : Use l e s s parenthese s .

3.5 Unused Code

$ pmd pmd -dir s r c /main/ java / -R java -unusedcode
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Calcu la te . java : 2 0 3 : Avoid unused l o c a l v a r i a b l e s such
as ’ PreDi f f ’ .

Ca l cu la t e . java : 2 0 4 : Avoid unused l o c a l v a r i a b l e s such
as ’ PreDi f f1 ’ .

3.6 Strings

$ pmd pmd -dir s r c /main/ java / -R java -str ings
Analyze . java : 8 4 : S t r ing . indexOf ( char ) i s f a s t e r

than St r ing . indexOf ( S t r ing ) .
Analyze . java : 8 5 : S t r ing . indexOf ( char ) i s f a s t e r

than St r ing . indexOf ( S t r ing ) .
Analyze . java : 2 1 9 : S t r ing . indexOf ( char ) i s f a s t e r

than St r ing . indexOf ( S t r ing ) .
Analyze . java : 2 2 2 : S t r ing . indexOf ( char ) i s f a s t e r

than St r ing . indexOf ( S t r ing ) .
Analyze . java : 2 2 9 : S t r ing . indexOf ( char ) i s f a s t e r

than St r ing . indexOf ( S t r ing ) .
Analyze . java : 2 5 6 : The St r ing l i t e r a l ” s t r u c t ”

appears 5 t imes in t h i s f i l e ; the f i r s t occurrence i s
on l i n e 256

Cont r o l l e r . java : 1 4 3 : The St r ing l i t e r a l ”Malgun Gothic
” appears 8 t imes in t h i s f i l e ; the f i r s t occur rence
i s on l i n e 143

Cont r o l l e r . java : 2 3 8 : S t r ing . indexOf ( char ) i s f a s t e r
than St r ing . indexOf ( S t r ing ) .

Con t r o l l e r . java : 3 2 5 : Use equa l s ( ) to compare s t r i n g s
in s t ead o f ’==’ or ’ != ’

Con t r o l l e r . java : 3 2 9 : Use equa l s ( ) to compare s t r i n g s
in s t ead o f ’==’ or ’ != ’

Con t r o l l e r . java : 3 3 3 : Use equa l s ( ) to compare s t r i n g s
in s t ead o f ’==’ or ’ != ’

4 FindBugs

4.1 Results

$ f indbugs -textui bu i ld / l i b s / c lone -checker . j a r
M P Dm: Ca lcu la te . ca lFunct ion ( ) invokes i n e f f i c i e n t new

St r ing ( St r ing ) con s t ruc to r At Ca lcu la te . java : [ l i n e
85 ]

M P Dm: Ca lcu la te . c a lVa r i ab l e ( ) invokes i n e f f i c i e n t new
St r ing ( St r ing ) con s t ruc to r At Ca lcu la te . java : [ l i n e
147 ]

M P Dm: Ca lcu la te . c a lP r ep ro c e s s o r ( ) invokes i n e f f i c i e n t
new St r ing ( S t r ing ) con s t ruc to r At Ca l cu la te . java : [
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l i n e 221 ]
M D NP: Po s s i b l e nu l l po in t e r d e r e f e r en c e in Con t r o l l e r .

mkFi le Instance ( ) due to re turn value o f c a l l e d method
Dere ferenced at Con t r o l l e r . java : [ l i n e 48 ]

M B Nm: The method name Cont r o l l e r . DisplayMain ( ) doesn ’ t
s t a r t with a lower case l e t t e r At Cont r o l l e r . java : [
l i n e s 119-189]

M B Nm: The method name Cont r o l l e r . Di sp layResu l t ( ) doesn ’
t s t a r t with a lower case l e t t e r At Cont r o l l e r . java : [
l i n e s 213-289]

H I Dm: Found r e l i a n c e on de f au l t encoding in Cont r o l l e r .
mkFi le Instance ( ) : new java . i o . Fi leReader ( S t r ing ) At
Cont r o l l e r . java : [ l i n e 97 ]

M C UwF: Unwritten f i e l d : Cont ro l l e r $5 .
lbTempTotalSyncRate At Cont r o l l e r . java : [ l i n e 437 ]

M P SIC : Should Control ler$RoundedBorder be a s t a t i c
inne r c l a s s ? At Cont r o l l e r . java : [ l i n e s 501-523]

M P UuF: Unused f i e l d : Analyze . tempFolderPath In Analyze
. java

Warnings generated : 10
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