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2.1.2. nslWaaas

TnslWidiaad [5] Anrsasiandqslunisifiudaganisdiunainismnauaes
Tsunanuanienlysunsuinau el lunsmessinganssuaeditsunsy Tnanisvineu

1%
o

aaslns ndaasusialfiglu 3 A5sa

1. naivdayaninmanisninaula (Event-Based) lunisifivdayaiiie
=3 dl ] = a o dl (] al ] alz [ % [ ade‘lo %
wieanaulani1auiTeani1eu ieaun1sineunasAdaiiusiu udsinn lillsunsy

NIIUTINN

2. n13insaeeng (Sampling) tunisiAudeyailiuszazain Stack Trace
o/ o/ dl 1@ o

pasTilsunsy Tnaldsunsuasgndpdsusivaifiudiays uifdaanunsoinaulfidafiun ws

1 dl [~3 b7 ~1 1 ) aa U G’:
AL AT luAN s N T A DRI

3. nsunsnaviamdsinaiiudeyanielulilsunsy (Code Instrumentation)
[~1 o © nI/ dl [~1 v o ¥ [~1 2
duntsunsnsviapduineiudayaluanldsunsuniey Inageullsunsuiugunnies

= A o
viga Wrzuuunsnuollsunsunieni

wslWdneinldlunsifudaganisineuaesilsunsaluanentlsunss
NauazeAana inna1adliiae JVMPI (Java Profiling Interface) [6] waz JVYMTI (JVM

Tool Interface) [7] wsinnswamunInslndnailudnuusiiazaveiuusazsziy

2.1.3. ﬁu‘lﬁhmninﬁﬁmuu’mﬁisu (Abstract Syntax Tree)

A

AST (Abstract Syntax Tree) [8] tlulaseadr9giuuudinlinldiflugouny

TAaas1auNassNaa9svallsunsy waazlvunvasfulduuianelaseaireaninaaulugisa
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20) public int max (int[] data) {

21) int max = data[0];

22) for (int 1 = 1; 1 < data.length; i++) {
23) if (max < data[i]) {

24) max = datali];

25) }

26) }

27) return max;

28) }

AN 2.1 fratinssiaatanldasunegiuin AST

20) max(int[] data)
1 2 5
21) int max 22) for () 27) return
3
23) “1f ()
4
24) max=datal[il]

i 2.1 stluuudiuldbhannsniuununnsssuainsiasiatineannsian 2.1

AN 2.1 wdnesiasineraalasa’nelaennsaliuuuNass N R A Uiy
(39a% 2.1) N13e A IUATIATE AR NTNNEAT UV A MWINAT 2.1 TneFeaansunng

NIUIBLLUABURIAY (Preorder) N8N NIBAE EBNNI91BANAIN19Ee Tl 979N

1%

A liauatungeiinaaassiuliloainsnl wiasTuunnessiuldlunnd 2.1 uansuny

1
o o

AN LA AL AUDITTA G111

sruvazlianwairaesfinliloannsainiuuinessun (AST) Wataadannig

1
o

sasiuaiu e lugluuy AST wazunsndariuadanisineuashifluusasinunaes AST

wRauatiaunisunsnAdsasildmn-ussinaessiasiuaiiuniiies
2.2, lanasuaznulIsEinedag

2.2.1. Algorithm Analysis
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Algorithm Analysis a Technical Report [9] UNAMNHENARENTA NN
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AmszddangsnuidanaIn anaulugluunsine usgeldidiuninnismiaueeusiazia

Tuusasdanasny
2.2.2. JP

JP [10] luirseailaannenudsas Exact and Portable Profiling for the JVM
Using Bytecode Instruction Counting N15intaue lns ndiaasiiadnlsc@ansninnismnes
1841170NTNNA®19191ANNN3TAANTININ9 95T luf(Byte  Code)  luanus®
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2.2.3. ByCounter

ByCounter [11] flulnslndiaaindnilsz@ansninnisniauaesllsunsa

o o :/’ -dl [ oI/ =l % o o &
A1112191 IaedaannatuauafanAadalunmiananFanldanlusssusialusd  (Byte
Code) luanuelilsunsnnindaniney uazuansnaans lugluuundanes iveuansanam
AsanlsunsnFenldluumazsian1iiunns (Operation Code) NIWH 2.2 LAAINTTLAUNIT
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Instrument bytecode before execution
L s e,
101 1.Parse | | mom | 2. Instrument ! 1o || 3. Convertinto
120 P program f— .., = parsed program [— ISl s executable
1 bytecode | ! ‘ representation | ImNC ¢8| bytecode
Execute instrumented bytecode
4. Create parameters 5. Replace original 6. Run instrumented ST
s for class constructors [—» with instrumented [ bytecode, collect =i ﬂf{fgtﬁgﬁn
+ method invocations bytecode classes counting results

dl aal o o o ol/ 1%
NINN 2.2 9GNITVIAAEZLUININNNTULANIAIAE ByCounter

2.2.4. famuANwazAfdasTalsslagudiuiunisiimsznaanasia
\FanAaas (JProfile101)
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SHAAURTU (MAVUIINANAINUARINTI)

@ )

@Profile( .. )
public static void heapSort (int[] d)
{
int size = d.length;
for(int k = size/2-1; k >= 0; k--)
fixDown (d, size, k);
for (int k = size-1; k > 0; k--) UaeNHaN1INAaaN
{

//@Profiler.count++;
int t = d[0];

d[0] = d[k];

dlk] = t;

fixDown (d, --size, 0);

}

000
4000

v ® o
2 8
S o

100 200 300 400 500 600 700 80O 900 1000

Line 32

( 3 ) Mmauazifudoya

@Profile( .. )
public static void heapSort (int[] d)
{
int size = d.length;
for (int k = size/2-1; -k >=.0; k--) JVM
fixDown (d, size, k);
for(int k = size-1; k > 0; k—-)
{
@Profiler.count++;
int t = d[0];
da[0] = d[k];
dlk] t;
fixDown(d, --size, 0);

ﬁaﬂﬁﬂﬂNﬂWSﬂﬂﬂﬂﬁ

}
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WA 3.1 AZiUINZULNNTIATI LTS ANEINUITINARRIANNI1TTARIAY

1 1
o o o

NN9NN9UAZULNNNITNUeenu 3 Tunew Ae N1sunINAATILNNANAS, N1InAaaHn

o

JProfile101 waznisdsznaanadayan liaann1Imaaesnianiauaning
3.1.1. NMFUNTNANFEIULNNATES

n1sunsnAdativaslusiaduatiunnAadeiu endengugsiuliloainsnin
{lunna99n vige AST (Abstract Syntax Tree) [8] Tunisutlassiasiuativliiilugluunaeg

unraeduld vazszuuazninisunennuaa1dalunisiuasllluwdazlnunaessia

AL1iUee9e R 1R
stafualy AST
- é
(M) .
el |
-=L_ 1
==
=L
— =
... -1
E ——

" -]

— 1

M.)
WA 3.2 uanenilagsiafualiuilu AST

NN 3.2 9nazuassiasiueiiuangluuuaes Text 3.2 (n.) luds AST 3.2

1%

(1.) PRanwunugl Tnunaesdiuld aaniu 3.2 (a.) waaliiviunisumsninuamdslunig
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il lu AST TnanesAdaiviuiuanvuanisessiulll uasarnnisunsnasuyninue

1
[ '

pe3fuliiuga fazulaanduilusialnindamdsniuniduynussin 3.2 (1))

' '
o o a

AL uey lundAazussinredsia aviduaneuratugluuuyes

1
o o/ o %

JProfile101  1HA9aINANENAINITUNIN WA AR ULEI LU I TAUARNEN LA b1l

JProfile101  iasinnanaaeemINgluLunnInuned198n uel# Inaninisunsnivunaes

1
o o o o

AdatiuaAaanuzaad AST InalRsn sunsnAganat

1. audiayasiaatnmiilugluiudnusdinunTuszun uazninisulasiasys

o o

sadnme e lugtuuy AST TnelfiAsesiiaaed Eclipse IDE [12] NANHTENAAIA LAY

wiansneannsadanissialugluuy AST 16 nnsutlassiaanoniidlugluuudnus et
Tuguuuaes AST duanuisannlélngldearunana org.eclipse jdt.core.dom.ASTParser
AMNN9I0ATNgLULIL AST ansiiaatanilFzuan faetnssialunisulassiaanonilu AST

FININT 3.3

ASTParser parser = ASTParser.newParser(AST.JLS3);
parser.setKind(ASTParser. K COMPILATION UNIT);

Document doc = new Document(javaText);
parser.setSource(doc.get().toCharArray()); / set source

CompilationUnit node = (CompilationUnit) parser.create AST(null); // parse

AST ast = node.getAST();

nnd 3.3 Faatnesialunisutlassiganon e lugtuiin AST

2. A nuuaLas19Faulsan org.eclipse.jdt.core.dom.rewrite. ASTRewrite

1 1 1 v 1
ilunanalunisdnnig AST iediutlgeuiilaluunsineues AST Na$1sauandieh 1

3. N19ANIaLAaZIUALRY AST LIUN134199auULNaUANAY (Preorder)
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10) public int[] bubbleSort (int[] data) {

11) for (int 1 = 0; 1 < data.length; i++) {
12) for (int j = 1; j < data.length; j++) {
13) if (data[i] > datal[j]) {

14) int temp = datali];

15) datal[i] = dataljl;

16) datal[j] = temp;

17) }

18) }

19) }

20) return data;

21) }

39947 3.1 Fnatine3ia Bubble Sort

AW 3.4 Fatinea1eLUN1941794 e Al Sire931aanan

AN 3.4 wamsgiuuunisdisalnusaesiuliinuuneuansu taeladn9a
AN d W lius Buannvangae 1 Saangiaa 7 Taansdnsaluudas
Tnuatiy aunsndnsalitesesuans Expression Tullsiay Statement 2895HARNIT W6 b
91ATET avuaslnuatesduliia Nt s A ULITRANNIR I UTIIREAN9N FILaTTLARS
A ulnuAnNNaDLaIUTIN A9 RA191 bubbleSort(int[]  data) Auanslusiad 3.1

TN

nnsgmasulduuunauatsuni sinfsungn muaagedu a1 u1 N 18
o A dl o Y K v = 1 dl o oI/ o o Y a
weiuianisdsadinnadin e lnunsiie WeasainnisunsnTuuasndaivazinlinia

Tua luuIuiun amiliinnsdnmanuls lddduay
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dmnd O

2 e 3 —> e
(n.) (¥.)

1
o o

ﬂ’]Wﬁ 3.5 ANALUIMAIAINNTUNIn A AN G

AW 3.5 waAdA LU raa TuAG L N8 1AIN1 TN INANEITL AnAIND
o \ a ° \ a A o =
3.5 (N.) AwHaTedlue A Ae 1 wazAwuiaresluun B Ae 2 WWed19aneluun A
AUUNNTENAN99R0 NAUMINAIALT 1 slaniliadn99aDaluun B Aaunienisdindnaa
o e o A 4 o N 4 -
AzBYAIUNINAIALN 2 WeuntnIuuaAId9iy ana i 3.5 (3.) An1sunsniuun |1
sepdnaluun A wazluua B aatiuauvidsraelvus 11 aaduluueansuin 2 dewindu

'
o A

wanuuwlasarsuaasiuun B lifldatianaun 3 iwanudndussisusiall nsdisaasedy

=2 v &

IQQJ dl o 1 dl o o dl 3| dlaz o QI/ o dl o ol/
1%@%@@ LN@@’]?Q"\[}‘]@iﬂVIIﬂH@@’]@UVI 3 aulvuanfaunInANEINL WaunnA1&ITuA

wiriudntiue B gnidasuandusieliasnglddugs

if (condition)
if (condition) {
statement; statement;
}
M. (v.)

NN 3.6 Fnatinesian LT uAaALAZ I AN L NAINIA1LADA

'
o o o =

n17unsnMuaA1498U AnansenumasidaAuatiuniliussinaessia
a ai dl v [~3 v % v % 1 1
19 NANTTILAE UL A BAR9ALIILIINT 0L ATDITHAAUBLUITUINNNINARDY LT

4
[ v Y

ANALIIBIUFAT LTIV ATBNTHAS LR, QA BNAULATRUAATBILADAAIAY LAZAIUNUITDY

1 A
o o o 4 v

1999 luuRaAANAY Aatiunisd1998 IMuasuldRafadindnsna 2 2au saunsnwlunng
o Y , , A o oy Ay o , o A a £
Anmaiiaiivdeyasiieresusazivun atihdeyanlill 1 lunnstsainisinauninau
Tunsiazussvinsalll antiugnmasaud 2 adanulvusaaduliagluanisd n1sdniu
tlazfiavagnigluufennnds annnd 3.6 (n.) iuseteandsnlddiuden Wed199aa9

1U09AUNUSR statement:  azludanursauneniuuaa1datiuls Hasainsinaasluum
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1 v
o o o o

statement; tiuluagnelfiudenAds Asiunisdimaluseuy 2 azaiaudenresAdaly

e do oy v & o 4 v
nstunnwudn lnuandisaaiuliegnialfiuden dsn iy 3.6 (1.) syuuAazaieufen |

statement; } AunnAsaLInuaAIAIN Antuazivudenmdelldeudanaednaineau

walfunsnuuapdaiusalal

10) public int[] bubbleSort (int[] data) {

11) //@Profiler.counts[5]++;

12) for (int i = 0; i < data.length; i++) {
13) //@Profiler.counts[5]++;

14) //@Profiler.counts[4]++;

15) for (int j = i; j < data.length; Jj++) {
16) //@Profiler.counts[4]++;

17) //Q@Profiler.counts[3]++;

18) if (data[i] > datalj]l) {

19) //@Profiler.counts[2]++;
20) int temp = datalil];

21) //@Profiler.counts[1]++;
22) data[i] = datal[j];

23) //@Profiler.counts[0]++;
24) datal[j] = temp;

25) }

26) }

27) }

28) //@Profiler.counts[6]++;

29) return data;

30) }

T
o o

99729 3.2 faaei19399d Bubble Sort ANEIPAINITUNINANAITL
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2984 JProfile101 faeinisinfugtuuunimmeaesduliun gUuvudeyasnidii uaz gluuunis
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3.1.3. MsUszananatayailAaINNITNARBINTANNIUAAINEA

11) public void quicksort (int[] a) {
12) quicksort(a, 0, a.length - 1);
13) }

14)

15) public void quicksort (int[] a, int left, int right) {
16) if (right <= left) {

17) return;

18) }

19) int i = left - 1;

20) int j = right;

21) while (true) {

22) while ((a[++i]) < (alright]))
23) {}

214)) while ((alright]) < (al[--J])) {
25) if (jJ == left) ({

26) break;

27) }

28) }

29) if (i >= j) |

30) break;

31) }

32) int swap = afli];

EE)) ali] = aljl:

34) aljl = swap;

35) }

36) int swap = ali];

37) al[i] = alright];

38) alright] = swap;

39)

40) quicksort (a, left, 1 - 1);

41) quicksort(a, 1 + 1, right);
42) }

9947 3.3 FnatiN9T9A Quicksort
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UBNANNTHAAINANITNARBILULINIINLAULAD TTULAZANNITUARIHA
nnaneaesugluuunsvdalnunsy iieasfiaudatuiuaiaaeinisminuluudazussines

PRI

15 public vaid quicksort{int]] a, int left, int right) {
7345 I 16 if (right <= left) {

3670 M 17 return;
18}

3669 M 1° inti=left-1;

3669 M 20 int j = right;

16014 NN 21 while (true) {
so7e0 . 22 while ((a[++]) < {a[right]))

18435 I - - i}
31924 I 0 while {{a[right]) < (a[--j])) {
19579 I 5 if (] == left) |
a1 [ 26 break;
27 }

28 }

12345 I - o it(i==]{

3669 I 30 break;

31 |
8676 INENE 2 int swap = ali]:
8676 N 3 ali] = alil
2676 NN 3/ alj] = swap;
s )
3669 [ 36 int swap = a[i];
3660 MM 37  ai] = a[right],
3660 I 35 afright] = swap;
39
3660 [ 40 quicksort(a, left, i- 13;
3669 M 41 quicksortia, i + 1, right);
42}
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AR TNANATY anuullsunsnazAIaaaUNaawsNI§aIn JProfile101 LAYLAAS

HaansRuntindy Inendunluanauasinae Wnundaeg ASP.Net uazivmeiialugtuuy

REST wia3qa

3.2.1. N5 U T ULRN WU

Plzzze Input Mathod for the Experiment. *
frublie wold guickesst(int[] a) { =
guickaac-tia, 0, a.langth - 1);

1

publis wold guickesst(int[] &, int laft, int sight) {
if (=ight <— laft) {
setusl;
1
int 1 - laft - 1;
int 4 - =ighty
whila (tzua) |
whila ((a[++i1) < (a[=ightl))

5

1}
whila {{a[=ightl) < (&[--3130 {
if () — laft) {
boaaky
1
1
i i = 3 |
boaaky
1
int awap — alils
a[i] — alils
aly] — awap;
1
int awap — alil;
a[i] — a[=ight];
a[=ight] — Swap;

guickpastia, laft, i - 1y

guiskesstia, i + 1, =ight)q EI
1
Dlazz= Define the Initisl Dats.
The Wame of Experiment }QJH@DR &
FancoeinRATTSY j
Add Clear

RandominATay

1
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" Line Graph
& Total Execution Count Histogram
" Execution Count Histogram for Input of Size I1000 | Refresh |

Preview |

11public vaid quicksort{int[] a) {
10 12 quicksart{a, 0, alength - 1};
13}
14
15 public void quicksort(int]] a, int left, int right} {
7348 I 15 if (right <= left) {
3670 I 17 return;
18 }
3669 M 19 inti=left- 1
3669 NN 00 int] = right;
16014 N © while (true) {
so7e0 I O while ((a[++]) < (a[right]))
18435 H - : {1
31924 I while ((a[right]) < (a[--1)) {

19579 N O 5 it (j == left) {
901 W26 break;
27 !
28 1
12345 I 5 it (i >=)){
3669 I 30 breals;

31 }
8676 N 52 int swap = a[i];
8676 N 33 ali] = ajj|;
8676 NN a[j] = swap;
35 /)
3669 [ 36 int swap = a[i];
3669 I 37 ali] = a[right];
3669 N 35 alright] = swap;
39
3669 M 40 quicksart(a, left, i- 1;
3660 [N 41 quicksart(a, i + 1, right);
42}

NN 3.12 et aNadNSFLILUUEA TIUNTNLLLINTIIUN A
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" Line Graph
" Total Execution Count Histogram

@ Execution Count Histogram for Input of Size |100

Preview |

~| Refresh |

11public void quicksart(int[] a) {

15 026

27

28

155 [N -c
66 [ 30
31

89 N ;2
80 N 33
80 N 34
35

66 M 36
66 [N 37
66 N 38
39

66 [ 40
66 [ 41
43

guicksort(a, 0, alength - 1);

public woid quicksart{int[] a, int left, int right) {
if (right <= left) {
return;
1
inti=left-1;
int j = right;
while (true) {
while ((a[++]) < (a[right]})

{1
while {{a[right]) < (a[--]I}} {
if (j == left) {
break;
1
1
ifli==]{
breal;

int swap = a[i];
afi] = a[i],

afj] = swap,

int swap = a[i];
ali] = a[right];
alright] = swap,

quicksart(a, left, i- 1};
quicksart(a, i + 1, right);
}

NN 3.13 At MNAANSFULLILBATARNINLLLILINANN AW ATDIDLIE]

3.2.2. NM5Fan 1 FURIULENNSIIULEa5IE

sevudlaliisnisiumeMalugluuy REST weia aunsnienldeu

t11d URL Address 1949upaz Web Browser l@lasinsy visaaunsnizenldanusansia

Tsunsalunimsing Inedmue URL Hgtluuussil

http:/<servername>/AAS/AASServ.svc/profile?attr={JSON Value}

Tael URL Usznauldfns

= = A I T e
- <servername> : TRUBATDILNINLNNIULTDTIAFAAAIDE UTATDLIL

- {JSON Value} : ua??mﬂgﬂl,l,uurmmmméﬁm JSON String [13]
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AMud1ATYAREIUI8Y {JSON Value) u%zﬁmﬁ@%uﬁqmdé@wmm 2 lng
fliuasfiessryrmuvduAtemng = fasaetneie (JSON Value} Wignkes 1%
Azfiasinuuagliuunimaaeslugluuy JSON String [13] Fatlszneudag

- codeMethod : \ludiayatlszinnarssa (String) N EeaTlElunnImaand
- experimentName : {ludiayatszinnasis (String) azq%ﬁﬁlﬂumawmm
- strinputClsArray : Lﬂu?ﬁm@ﬂizlﬂmm’%ﬂmwﬁ (String(]) Lﬁm:uﬂmmm
dayaadin flinuarnnnszyparadagaandinliunnnd 1 aana 1Hun
O jprofile.uti.LRandomIntArray.class
O jprofile.util.SortedIntArray.class
O jprofile.util.ReverselntArray.class
O jprofile.uti.LRandomDoubleArray.class
O jprofile.util.SortedDoubleArray.class
O jprofile.util.ReverseDoubleArray.class
- seedval 1 ludnuninfissyrnEu Ui dnamandulunisaisdiayann
Winduiuldlunimeans
- fromval : duduauiafissyrBunndeya Suuililunimeass
- toval : dludwdniszyiunndiayaunniigeildlunimaaes
- stepVal : LﬂuﬁmqulﬁmﬁizumﬁLﬁﬁ”uslw,wimmimmmq
- repeatVal : Lﬂufﬁmqwﬁuﬁi:uf%uqumaﬁmm@msﬁyﬂmmm%m@mL*ﬁﬁ
pafisz)ls
- axisXName : @634 (String) Aumdeanuindunu X
- axisYName : @73 (String) Funudiapauiniuunu v

[<1 =

- curveFitting : Wluyau (Boolean) Tunnsuansuaansuwiulsuidulag

u

- emailAddress : fiayaasiss (String) WialiidsnadnslUdsdimansry

Finaei1g JSON String Al lunnsBanlinuiumefa
{"codeMethod":
"oublic int max(int[] data) {
\r\n int max = data[0];

\n\n for (inti = 1; i\u003c data.length; i++) {
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\r\n if (max \u003c datali]) {
\r\n max = data[i];\r\n }
\r\n }
\r\n return max;

\r\n}",

"experimentName":"FindMax",

"strinputClsArray":["RandomIntArray"],

"seedVal".0,

"fromVal":100,

"toVal":1000,

"stepVal":50,

"repeatVal":200,

"axisXName":"X",

"axisYName":"Y",

"curveFitting":true,

"emailAddress":""}

A mFudnasciivaenliniegly JSON String azfinvatlugi Unicode [14]

il
_ itaavanediesndn (<) = “u003c”
- Lm%wmmmﬂdﬁ (>) = “\w003e”
- Lﬂd";;‘faqumﬂ@uﬂ{f\ () = "\u0027"
Hudu

v
o A

Taenglatin JSON String lu/lmns URL 1iuimesdafisaen1iasld URL sall
http://<servername>/AAS/AASServ.svc/profile?attr=
{"codeMethod":"public int max(int[] data) {\r\n int max = data[0];\r\n for (inti= 1;i\u003c
data.length; i++) {\r\n if (max \u003c data[i]) {\r\n max = data[il;\r\n }\r\n } \r\n return
max;\r\n}","experimentName":"FindMax","strinputClsArray":["RandomIntArray"],"seedVal": 0

,'fromVal":100,"toVal":1000,"stepVal":50,"repeatVal".200,"axisXName":"X","axisYName":"Y","

curveFitting"true,"emailAddress":""}
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Han1snaaaadaduscuuardsnadansnauni lugiluuy JSON  String
Usznavsiae

o o

- urlResult: Lﬂu?*ﬂagmrfﬁq (String) 951 URL YRININHAANS (AIFIBLINNTN
13.11, 3.12 uaz 3.13)
- log : ludiayaasis (String) wansdiayan1sniew wu deaau Error ga

N9 NNULBITZUL

i aNAANE ugLuuy JSON String
{"urlResult":"nttp:\\localhost\\AlgorithmAnalysisService\\Output.aspx?expName=Exp2012
0327034520",

"log":"Error:java.io.FileNotFoundException:
c:\\windows\\system32\\inetsrnv\\src\\davaExperiment\\Exp20120327034520.java (The
system cannot find the path specified)\nError:The process cannot access the file
\u0027C:\\inetpub\\wwwrootWAlgorithmAnalysisService\\Output\Log\Log_Exp20120327

034520.txt\u0027 because it is being used by another process.\n"}
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public void quicksort (int[]

{

quicksort(a, 0, a.length - 1);

}
public void quicksort (int[]
if (right <= left) {
return;
}
int i left - 1;
int j = right;
while (true) {

int left, int right) {

while ((a[++1]) < (alright]))

{}

while ((al[right]) <

if (j == left)
break;
}
}
if (i >=3) {
break;
}
int swap = ali];
ali] = aljl;
alj] = swap;
}
int swap = afli];
al[i] = alright];
alright] = swap;

quicksort (a, left, i - 1);
quicksort(a, 1 + 1, right);

(al--31)) A

994N 4.1 9adANEINY Quicksort

-

[1] @ [15][6] @ [31[11: [121 [13] @ [14] @

[51[51 [9118] @ [10] @

NwA 4.1 gUuuy AST 9899978 Quicksort
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6,000
5,500
5,000
4,500
4,000
3,500

2 500 R T
2,000 :

instruction counts

1,500
1,000
500

0

3,000 : i i i o

Quick Sort

#
.t

300 400 S00

200

instance sizes

600 700 800 Q00 1,000

B RandomIntArray_17

® RandomintAmay_16 & Randomintdrray 19 20 36_37_38_40_41
* RandomiIntArrayLine_24(21-35) —RandomintAray_17_Linsar _FIT —RandomintAmay_16_Linear_FIT
— RandomiIntArray_19_20_36_37_33_40_41 Linear_FIT ----Randomintamayline_24(21-35)_MLogh_FIT

NINA 4.2 wadnsuguuunsi&uae Quicksort

15

734 N |G

3679 A 17

18

3669 I 19

3660 EEEE 00

16014 I C 1
30780 . 0o
18435 I -
G "Aagaoaacaiaias el
19570 I -5
901 026

27

28

12345 -

3669 I 30

31

8676 NG -

8676 NN 5

8676 NG

35

3660 I 35

3660 I =7

3669 N 35

39

3660 I A0

3660 I -1

42

public void quicksort(int[] a, int 1eft, int right) {
if (right <= left) {
return;
}

inti=left-1;
intj = right;
while {true) {
while {((a[+H]) < (a[right]})}
{1
while ((a[right]) < (a[-])) {
if(j == left) {
break;
1
]
if(i==]){
brealk;
1
int swap = a[i];
ali] = a(j];
afj] = swap;
1
int swap = a[i;
afi] = afright];
a[right] = swap;

quicksort(a, left, i- 1);
quicksort(a, i + 1, right);
1

NN 4.3 Nadns g uuunsmEaTaunInuULIINKAN139IN9U8Y Quicksort
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15 public void quicksort(int[] a, int Ieft, int right) {
137 I if (right <= left) |
69 [N 17 return;

]
6s N 5 inti=left- 1
68 I 20 int| = right;
226 I 1 while (true) {
116 I while ({a[++]) < (a[right]}))
{1

oz . 0 while ((a[right]) < (a[--])) {

150 I 5 if (j == left) |
14 W26 breal;
27 }
28 }
158 I o9 if (i >=J) {
68 [ 30 breal;
31 }
90 N 32 int swap = a[i];

90 [ G ali] = a[j];
oo N a[j] = swap;
35 1
68 [N 35 int swap = a[i];
68 DN 7 afi] = a[right];
68 [N 35 a[right] = swap;

62 N 40 quicksart{a, left, i- 1);
68 [N A1 quicksort(a, i + 1, right);
42}

NN 4.4 uadnslugluunnswdalaunsugodanisei 100 199 Quicksort
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azfiaudnaniaiulnaasnisBasarnudiayauuiiia (Quicksort) ansiian 4.1 Taadnng
Fuleiluuuy 0(nlogn) HAANENINIUNLAUTANGAABLTIAT 24 TaiTlusdunuaey
SAQLTAeUTIaN 21-35 (MWW 4.2 AumtlsuunsWiduAe RandomintArrayLine_24(21-
25) uazdmsnisiulnAe RandomintArrayLine_24(21-25)_NLogN_FIT) Iaan1nf 4.3

WAAS I LA N U UL UL BN TN LA BT A AU LURIB ANE I NN LLLTINNAANENS
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=

119U Treussvinhl 24 (31924) Hauauaianisinaununnigan dilusaunulunig
wAAIHANTINIUNINA 4.2 Fan1999ULRILssTAN 24 Usznaulifreanunuasanisnieny
o dl o dl [ = 1 & |

PBIUTTNAN 25 (19579) LA UTINAN 29 (12345) dunnsBaueuanluansd daulunn
N 4.4 T un17u8 ANARNS 1T 9BITLIADIETN 100 AZLHFUINNITNINIBUIINAN 22 W19
L) Adl GQ/J 1 o -dl o % ndl % o

NNUNNINATIINUIIAN 24 TasiN199 19 1uLe9U9TAR 22 (416) Usynauld@qaanunu
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4.2. MsEENRALUTayakuLLlsEa1u (Merge Sort)

| =

ni9dnFesuuulszanu unistngudayangnanzasandunin 10
dszaruliiflugaineniu InanisszauiuilunguvdtiuasiinisdnBeanis Tuaasusas
ngufo TnaEusiunisdszauanniiug waztiusazguidssanuiuiungalug Aduil

4 = 1 a
AULNRDUDYALWENNQNLAZA

11) public static void mergeSort ( double [ ] a ) {

12) double [ ] tmpArray = new double|[ a.length ];

13) mergeSort( a, tmpArray, 0, a.length - 1 );

14) }

15)

16) private static void mergeSort ( double [ ] a, double [ ] tmpArray,
17) int left, int right ) {

18)

19) if( left < right ) {

20) int center = ( left + right ) / 2;

21) mergeSort( a, tmpArray, left, center );

22) mergeSort( a, tmpArray, center + 1, right );
23)

24) / /MERGE

25) int rightPos = center + 1;

26) int leftEnd = rightPos - 1;

27) int tmpPos = left;

28) int numElements = right - left + 1;

29)

30) // Main loop

31) while( left <= leftEnd && rightPos <= right ) {
32) if( a[ left ] <= al[ rightPos ] )

33) tmpArray[ tmpPos++ ] = a[ left++ 1;

34) else

35) tmpArray[ tmpPos++ ] = a[ rightPos++ ];
36) }

37)

38) while( left <= leftEnd ) { // Copy rest of first half
39) tmpArray[ tmpPos++ ] = a[ left++ ];

40) }

41)

42) while ( rightPos <= right ){ // Copy rest of right half
43) tmpArray[ tmpPos++ ] = a[ rightPos++ ];

44) }

45)

46) // Copy tmpArray back

47) for( int i = 0; i < numElements; i++, right-- ) {
48) al right 1 = tmpArray[ right 1;

49) }

50) }

51) }

9N 4.2 sWasana3ny Merge Sort
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(2 @ [3:[L: [5) [E: [?: [S: @ [12; [1; [15; (18] @
[12][11} @ [1;[13; [151[15: [15;[1?;

NN 4.5 g1uLin AST 28493%a Merge Sort

11,0001}
10,000 {}-----i
9,000
&,000 1t
7,000 4}
6,000
5,000
4,000 1}

instruction counts

3,000 1|
2,000
1,000 { - gt

200

300

900 1,000

400 600 700 80D

instance sizes

8 RandomDoubleArray_20_21_22_25_26_27_28 e RandomDoubleAray_19
A& RandomDoublefrrayline_31(31-36) # RandomDoublelrayLine_38(38-40)
= RandomDoubleArrayline_42(42-44) ¥ RandomDoubledrayLine_47(47-49)
—RandomDoublearray_20_21_22_25_26_27_28_Linear_FIT = RandomDoublefmay_19_Linear_FIT
—RandomDoubleArayline_31(31-36)_MLogh_FIT = -RandomDoubleAmrayLine_38(38-40)_Linear_FIT

=—-RandomDoubleArrayLine_42(42-44)_Linear_FIT -+ RandomDoubleArayLine_47(47-49)_MNLogh_FIT

N 4.6 uaansgLluuunawiduaes Merge Sort
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16 private static void mergeSort( double [ ] a, double [ ]
17tmpArray, int [eft, int right ) {

18

10990 N 1o
5400 [ 20
5490 I 21
5400 [ 22

4os62 N G 1
44372 -
22585 N

34

21787 ;5

36

37

o561 I 35

4071 M 39

40

41

8607 I 42

3117 M 43

57050 N 4
51560 I /&

49

50

31

}

if( left < right ) {

}

int center = ( left +right ) / 2;
mergeSort{ a, tmpArray, left, center );
mergesart a, tmpArray, center + 1, right );

HWVERGE

int rightPas = center + 1,

int leftEnd = rightPas - 1;

int tmpPas = left;

int numElements = right - left + 1;

i Main loop
while( left <= leftEnd && rightPas <= right ){
ifl a[ left ] <= a[ rightPos | )
tmpArray] tmpPos++ ] = a[ left++];
glse
tmpArray] tmpPos++] = a[ rightFos++ |;
1

while( left <= leftEnd }{ / Copy rest of first half
tmpArray[ tmpPos++ | = a[ left++ |,
]

while( rightPos == right ){ # Copy rest of right half
tmpArray] tmpPos++ ] = a[ rightPos++ |;
]

I Capy tmpArray back

far( inti=0; i < numElements; i++, right-- ){
al right | = tmpArray| right J;

]

NINA 4.7 wadnslugtuuunsmaalaunsnuususaunansinauaes Merge Sort




51

16 private static void mergeSort( double [ ] a, double [ ]
17tmpArray, int left, int right ) {
18
190 N (° if( left < right ) {
99 [ 20 int center = ( left + right ) / 2;
99 [ 21 mergeSort( a, tmpArray, left, center );
99 [ :2 mergeSort( a, tmpArray, center + 1, right );
23
24 IIMERGE
9 N :c int rightPos = center + 1;
99 [ 6 int leftEnd = rightPos - 1;
99 -7 int tmpPos = Ieft;
9 [ 5 int numElements = right - left + 1;
29
30 ff Main loop
640 I -1 while( left <= |eftEnd && rightPas <= right ){
541 I 0 if( a[ left] <= a[ rightPos | )
275 I tmpArray| tmpPas++ | = a[ left++ ];
34 else
266 N tmpArray| tmpPas++ | = a[ rightPos++ J;
36 l
37
180 N 3G while( left <= leftEnd ){ /# Copy rest of first half
81 M 39 tmparray] tmpPos++ | = a[ left++ |;
40 }
41
149 I 4> while( rightPos <= right }{ # Copy rest of right half
50 W43 tmpArray] tmpPos++ | = a[ rightPos++ ;
44 }
45
46 [f Copy tmpArray back
7 I - for( inti = 0; | < numElements; i++, right-- ){
672 I | 5 a[ right ] = tmpArray] rignt J;
49 }
50 )
51}

NN 4.8 wadns lugtuuunsmdalawnsugasanisdi 100 299 Merge Sort

D

AR 4.5 AR AST 28959a7 4.2 WAas TMUALNULARZLTIATRITHALAS

1
O o o O o Y k74

wamen1sunsnAdaiuiniudauiinges e uadnEnIng 4.6 uanelfifiuinstaduay
109n193ava1dudeyanuulszaiu (Merge Sort) #n1giALIATRILEUNTIN
RandomIntArrayLine_47(47-49)_NLogN_FIT tili O(nlogn) Taeifussvind 47 Hufaunud
azVaudnInIgALingessviafAualiy %'qLﬂumiﬁmﬁmmumm@ﬁ@qﬂﬁfqLwimiﬁmﬁ 47-49
AN 4.8 axiuldussiad 47 ﬁm?ﬁﬁmuﬁmqum%\imﬂﬁqm nelugillsznauil

FOEANUILATINININULDILTINAT 48 (672) WATLIINAN 25 (99) Miluussimng

Amuasdulailedinfeula if Aussin 19 Geussiah 48 lunsadudeya
4.3. NSLFENRIALTAYARLLUNGA (Insertion Sort)

nsiaanAudayanLLunan (Insertion Sort) WunnsiEenasulnaaison

v !
o ' o A

v 1 1
ANFNUFARNALN 2 @uﬁq N Tunigauniauluusazai %mmmmﬁaﬁmmmm LW@LL‘V]?T‘I

| a

ArnRANsRnas A eIz and L adasaiiie



public int[] insertionSort (int[] data) {

for (int i = 1; i < data.length; i++) {
int 7 = i;
int temp = datalil]l;
while (j > 0) {
if (data[j - 1] < temp) {
break;
}
datal[j] = datal[j - 11]:
J==g
}
datal[]] = temp;
}

return data;

99927 4.3 39REANBINN Insertion Sort

NINA 4.9 gUuuL AST 2849394 Insertion Sort
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instruction counts

Insertion Sort

250,000 {|
225,000 {1
200,000 {}
175,000 1}
TYorey o o] | SR SNRNRRRR E N S S S S

ESJUUU PR S ———

0

— S———

100 200 300 400 500 600 700 800 900 1,000

instance sizes

B RandomintArrayLine _16(13-24) —RandomIntAmayLine_16(13-24)_Power2_FIT

NINA 4.10 HaansgLluuung Widuaed Insertion Sort

977073 I 1 while (j > 0) {
971583 I | 7 if (data[j - 1] < temp) {

}
966149 I 20 datalj] = data[j- 1];
966149 I O 1 -

T1public int]] insertionSort{int[] data) {

12
5500 13 far (inti = 1; i = data length; i++) {
5490 14 intj =i
5490 15 int temp = datali];

5434 18 break;
19

}
5400 23 data(j] = temp;

10 25 return data;
26 |

i 2
NN 411 aaansgUuunaNESTALNINLLLSINYISUNATDY Insertion Sort
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11public int]] insertionSart{int] data) {
12
100 W13 far (inti=1; i« data length; i++) {
99 [ 14 intj=1i
99 [l 15 int temp = datali];
2464 I, |5 while (j > D) {
2365 I, 1 7 if (data[j - 1] < temp) {
9 M 15 breal;
19 }
2269 [ () ata[j] = data[j - 1];
2269 I, © | i
22 }
99 23 data[j] = temp;
24 1
1 25 return data;
26 3

NINA 4.12 HaansgLuuunsmaaTaunangaeaaInningesein 100 2e9 Insertion Sort

DT 4.9 UARY AST 1995977 4.3 LAY TMUALNULARZLITIAT8IIALAS
LAAINNTUNIN AR AU T es LA HAFNENNT 4.10 ElUNAANEAINNNINAREY
10999aR 4.3 TFunuIesIvEEueIil Aa RandomintArayLine_ 16(13-24) uaziémsnns
WUIRLLL RandomintArrayLine 16(13-24)_Power2_FIT MUNEEIN N AR BITITE RTINS
wuleilu O (n?) Taeilun g 4.11 uaz 4.12 Lﬂum@ﬁwﬂugﬂmemwamimmmﬁﬁﬂﬁ
WunstinenAdanusnniy lunmi 4.12 nelsigyl for YR9usiAT 13 wu3nq1l while
LgVindl 16 (2464) ﬁmiﬁ’muﬁmquﬂ%&mnﬁ@m waznelsigl while suazdiulddnnsg
ﬁﬁmusluquummmmﬁﬂuLﬁﬂu%]mg@ (m?ﬁm‘ﬁ' 17 (2365)) LL@Sﬂ’]Mﬁ‘LIEﬂ?JH@ (ma‘ﬁmﬁ 20

(2269)) AarH1FNNNINLAINELAENRY
4.4. nMsiFeaAuTayauuuiuLa (Bubble Sort)

nsEenaaudayanuuiuiia (Bubble Sort) iunsdnzasinanzauimen

o o o o %

v o alla % 1 % = o o I = o dgl
1A 2 AAUNAANY mmmm@m@a@iuqﬂmmmmuml,mm LﬁﬂULWﬂU@ﬂHMZuiﬂ

o = ¥ [ 1= o o v v =
@uﬂﬁ‘ﬁﬁwx‘iﬂ’]ﬂﬁﬂﬂLVIEIU‘II@S;IJ@VNMN W‘Qﬁii&lﬂﬂ’]?@ﬂu@q AUURYARN



public int[] bubbleSort (int[] data) {
for (int i = 0; i < data.length; i++) {
for (int j = i; j < data.length; J++) {
if (datal[i] > dataljl) {
int temp = datali];
datal[i] = dataljl;
datal[]j] = temp;

}
}

return data;

99947 4.4 $9ASANE3NN Bubble Sort

NN 4.13 gUuLin AST 1899378 Bubble Sort
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Bubble Sort

500,000

450,000

400,000

350,000

300,000

250,000

200,000

instruction counts

150,000

100,000

50,000

R

100 200 300/ / /400 ' 500

600 700 800 Q00 1,000
instance sizes

B RandomiInt&rrayline_13(12-20) ——RandomiIntAma .-Line_lSl[l?.-?l.'J‘,l_F‘-:wer?,_FIT]

NN 4.14 uaansgtunuinganiduaes Bubble Sort

5510 12

1933250 I — (3
1927750 . 1 4
958499 I | 5

958499 I 5

958409 NN '

18

19

20

0 21

22

11public int]] bubbleSort{int]] data) {

far {inti= 0 i < data length; i++) {
far (intj =i, j < data length; j++) {
if (datali] = data[j]) {
int temp = datali];
data[i] = data[j];
data[j] = temp;
}
!
h

return data;

}

NN 4.15 paansgluuunaEa lnunsnuLUNasINiaMNATes Bubble Sort

101 |12

5150 [ 1 3
5050 (I 4
2742 I S

2742 N 16

2742 I |

18

19

20

1 21

22

11public int]] bubbleSort(int] data) {

far {(inti=0; i« data.length; i++) {
for (intj =i, j < data.length; j++) {
if (datali] = data[j]) {
int temp = datali];
datali] = data[j];
datalj] = temp;
}
}
}

return data;

}

NnA 4.16 uaansgLuuuna WEatauNINL23T9981198% 100 2049 Bubble Sort
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AINT 4.13 WARAY AST 2R9TUAN 4.3 WA TUUALNULAAZUIIV ATDITHALAY
wapeNIIWNINANALA AU uniinaealuun nadgWsN g 4.14 uansaanSIluuLNg W
\Hure9 Bubble Sort ImelsaunusiaAe RandomintArrayLine_13(12-20) wasiamnsinig
Wuls RandomintArrayLine_13(12-20)_Power2_FIT wsasnsnnimuladu O (n?) and
4.16 uapd liiiuN19NuININNgaRauian 13 (5150) luussinnisinaiuaesgll for

o ° ¥ = ¥ o v -
ngliinsineaupesgihlsznaulilfoanisuBaunaudeya uaznisadauieyanialuaiiss

TranisnfBaumeuiiBuinnsinaunuIniga Aavussini 14 (5050)
4.5. MIMANEINGRA (Find Max)

NIMANGINgA (Find Max) iunisauilrauiauenugadiayaina i

q

=
ANNAQA
a q
11) public int max (int[] data) {
12) int max = datal0];
13) for (int 1 = 1; 1 < data.length; i++) {
14) if (max < dataf[i]) {
15) max = datafli];
16) }
17) }
18) return max;
19) }

994N 4.5 WRFANBINN Find Max

NN 4.17 UuUL AST 299994 Find Max
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instruction counts

Find Max

1,000 1t
950 1t
Q0014
850 1
8001}
75011
FO0 1t
6501t
600 1+
550 1t
500 1
45014
400 1}
3504t
20014
2501}
200 1}
150 1
1001}

100 200 300 400 500 600
instance sizes

700 800 Q00 1,000

B Randomintarrayline (13(13-17) — Randomintamayline_13(13-17)_Linear_FIT

NINA 4.18 BadnsgLutuna iduaed Find Max

11public int max(int]] data) {

0 12
5500 [ (5
5490 I 14

61 |15
16
17
10 18
19

int rmax = data[0];
far (inti=1; i< data.length; i++) {
if (max < data[i]) {
max = data[i];
1

}

return max;

}

NN 4.19 BaaNSIUuLILININEATALNINLLUINHATDY Find Max

11public int max(int[] data) {

1 12
200 I 1 3
199 I 14
5 015

16

17

1 18

19

int max = data[0];
for (inti=1: i< datalength; i++) |
if (max < data[i]) {
max = data[i];
}

}

return max;

}

NN 4.20 nadnsglutiuna wWaalawnsuaesdae3en 200 994 Find Max
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WU JProfile101

package CodeCounter;

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

import
import
import
import
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import
import
import
import
import
import
import
import
import
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import
import
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import
import
import
import
import
import

java.
java.
java.
Jjava.
Jjava.
Jjava.
Jjava.
Jjava.
java.

Jjava
Jjava
Jjava
Jjava
Jjava
Jjava
Jjava

org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.

.util

.util
.util

io.BufferedOutputStream;
io.BufferedReader;
io.BufferedWriter;
io.File;
io.FileOutputStream;
io.FileReader;
io.FileWriter;
io.IO0Exception;
io.OutputStreamWriter;
.lang.
.lang.
.ArrayList;
.util.
.util.
.ListIterator;
.Map;

reflect.InvocationTargetException;
reflect.Method;

Iterator;
List;

eclipse.jdt.core.ICompilationUnit;
eclipse.jdt.core.dom.AST;
eclipse.jdt.core.dom.ASTNode;
eclipse.jdt.core.dom.ASTParser;
eclipse.jdt.core.dom.AbstractTypeDeclaration;
eclipse.jdt.core.dom.Annotation;
eclipse.jdt.core.dom.ArrayAccess;
eclipse.jdt.core.dom.ArrayCreation;
eclipse.jdt.core.dom.ArrayInitializer;
eclipse.jdt.core.dom.Assignment;
eclipse.jdt.core.dom.Block;
eclipse.jdt.core.dom.BlockComment;
eclipse.jdt.core.dom.BodyDeclaration;
eclipse.jdt.core.dom.CatchClause;
eclipse.jdt.core.dom.ClassInstanceCreation;
eclipse.jdt.core.dom.Comment;
eclipse.jdt.core.dom.CompilationUnit;
eclipse.jdt.core.dom.DoStatement;
eclipse.jdt.core.dom.EmptyStatement;
eclipse.jdt.core.dom.EnhancedForStatement;
eclipse.jdt.core.dom.Expression;
eclipse.jdt.core.dom.ExpressionStatement;
eclipse.jdt.core.dom.FieldDeclaration;
eclipse.jdt.core.dom.ForStatement;
eclipse.jdt.core.dom.IfStatement;
eclipse.jdt.core.dom.InfixExpression;
eclipse.jdt.core.dom.LabeledStatement;
eclipse.jdt.core.dom.LineComment;
eclipse.jdt.core.dom.MemberValuePair;
eclipse.jdt.core.dom.MethodDeclaration;
eclipse.jdt.core.dom.MethodInvocation;
eclipse.jdt.core.dom.Modifier;
eclipse.jdt.core.dom.NormalAnnotation;
eclipse.jdt.core.dom.NumberLiteral;
eclipse.jdt.core.dom.PrimitiveType;
eclipse.jdt.core.dom.QualifiedName;
eclipse.jdt.core.dom.ReturnStatement;
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public

org.
org.
org.
org.
org.
org.
org.
.eclipse.jdt.core.dom.TextElement;
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.

org

eclipse.jdt.core.dom.SimpleName;
eclipse.jdt.core.dom.SingleVariableDeclaration;
eclipse.jdt.core.dom.Statement;
eclipse.jdt.core.dom.StringLiteral;
eclipse.jdt.core.dom.SwitchCase;
eclipse.jdt.core.dom.SwitchStatement;
eclipse.jdt.core.dom.TagElement;

eclipse.jdt.core.dom.ThrowStatement;
eclipse.jdt.core.dom.TryStatement;
eclipse.jdt.core.dom.TypeDeclaration;
eclipse.jdt.core.dom.TypeDeclarationStatement;
eclipse.jdt.core.dom.VariableDeclaration;
eclipse.jdt.core.dom.VariableDeclarationExpression;
eclipse.jdt.core.dom.VariableDeclarationFragment;
eclipse.jdt.core.dom.VariableDeclarationStatement;
eclipse.jdt.core.dom.WhileStatement;
eclipse.jdt.core.dom.Assignment.Operator;
eclipse.jdt.core.dom.rewrite.ASTRewrite;
eclipse.jdt.core.dom.rewrite.ListRewrite;
eclipse.jdt.core.dom.PostfixExpression;
eclipse.jdt.internal.compiler.ast.CaseStatement;
eclipse.jdt.internal.compiler.lookup.BlockScope;
eclipse.jdt.internal.core.dom.rewrite.LineCommentEndOffsets;
eclipse.jface.text.BadLocationException;
eclipse.jface.text.Document;
eclipse.jface.text.IDocument;
eclipse.text.edits.MalformedTreeException;
eclipse.text.edits.ReplaceEdit;
eclipse.text.edits.TextEdit;

omg.CORBA.INTE REPOS;

class CodeCounterSystem {

// Keep
private
// Keep
private
private
private
private

private
private

private

private
private
private

block code.

Block[] blockArr = new Block[1l];

index line in block.

int[] indInnerBlock = new int[1];

int indBlock = 0;

String[] indOfEmptyBlock = new String[l];
Block[] blockEmpty = new Block[1l];

String lineWithvar = "";
ArrayList<Integer> arLstLineNum = new ArrayList<Integer>();

String strLineNumLoopBlock = "";
int numOfCount = -1;

ASTRewrite astRewrite;
ArrayList<Object[]> arLstBlockLoop = new ArrayList<Object[]>();

public void CodeCounter (String javaFilePath, String outputMapPathFolder)

String path = javaFilePath;
int intChkFirst = 0;

try {
//Convert java code to AST.
File file = new File(path);
BufferedReader in = new BufferedReader (new FileReader (file));
StringBuffer buffer = new StringBuffer();
String line = null;
while ((line = in.readLine()) != null) {
buffer.append ("\t" + line);
buffer.append ("\n") ;

ASTParser parser = ASTParser.newParser (AST.JLS3);
parser.setKind (ASTParser.K COMPILATION UNIT) ;
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String text = buffer.toString();

Document doc = new Document (text) ;
parser.setSource (doc.get () .toCharArray()) ;

CompilationUnit node = (CompilationUnit) parser.createAST (null);
AST ast = node.getAST();

astRewrite = ASTRewrite.create (ast);

node.recordModifications () ;

//Class counter.

int countClass = 0;
for (Iterator iTerator = node.types () .iterator(); iTerator
.hasNext ();) |
Object statelterate = iTerator.next();
countClass++;

}

//Traverse AST node.
TypeDeclaration p typeDeclaration = null;
for (int ind = 0; ind < countClass; ind++) {
blockArr = new Block[1l];
indInnerBlock = new int[1];
indBlock = 0;
numOfCount = -1;
lineWithVar = "";
arLstLineNum = new ArrayList<Integer>();

intChkFirst++;

p_typeDeclaration = (TypeDeclaration) node.types() .get (ind);
lineWithVar = p typeDeclaration.getName () + "\n";
MethodDeclaration[] metDecArr = p typeDeclaration.getMethods() ;

for (int indMet = 0; indMet < metDecArr.length; indMet++) {
//Loop for check profile annotation modifier for delete old
countNo and countNames.
for (Iterator i1MethodMod =
metDecArr[indMet] .modifiers () .iterator(); iMethodMod.hasNext ();) {
//Object method modifier.
Object metModifier = iMethodMod.next () ;
//Find NormalAnnotation from each modifier.
if (metModifier instanceof NormalAnnotation) {

NormalAnnotation anno = (NormalAnnotation) metModifier;
if (anno.getTypeName () .toString () .equals ("Profile")) {
for (Iterator iAno = anno.values () .iterator();
iAno.hasNext () ;) {
Object annoProp = iAno.next();
MemberValuePair memValue = (MemberValuePair)
annoProp;
String valName = memValue.getName () .toString() ;

if (valName.equals ("countNo")) {
astRewrite.remove (memValue, null);

}

else if (valName.equals ("countNames")) {
astRewrite.remove (memValue, null);

}

//First traverse, the data collection.

GetLineNumber (metDecArr[indMet] .getBody (), node);

//Second traverse, modify and insert block into block array.
TraverseForCount (metDecArr[indMet] .getBody (), node) ;

}

//Insert countNo and countNames annotation.
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Boolean isProfile = false;
Boolean isCountNo = false;
Boolean isCountName = false;

for (Iterator iTypeMod =
p_typeDeclaration.modifiers () .iterator(); iTypeMod.hasNext();) {
Object typelterate = iTypeMod.next () ;
if (typelterate instanceof NormalAnnotation) {

NormalAnnotation anno = (NormalAnnotation) typelterate;
if (anno.getTypeName () .toString () .equals ("Profile")) {
isProfile = true;
for (Iterator 1Ano = anno.values () .iterator();
iAno.hasNext () ;) {
Object annoProp = iAno.next () ;
MemberValuePair memValue = (MemberValuePair)
annoProp;
String valName = memValue.getName () .toString() ;
if (valName.equals ("countNo")) {

isCountNo = true;
NumberLiteral numLiteral =
ast.newNumberLiteral () ;
numLiteral.setToken (Integer.toString (numOfCount +
1))
astRewrite.set (memValue,
MemberValuePair.VALUE PROPERTY, numLiteral, null);
}
else if (valName.equals ("countNames")) {
isCountName = true;
ArrayInitializer arIni =
ast.newArrayInitializer () ;
StringlLiteral strlite = ast.newStringLiteral();

for (int iLine = 0; i1Line < arLstLineNum.size () ;
iLine++)

strLite = ast.newStringlLiteral () ;
strlLite.setEscapedvValue ("\"" +
Integer.toString (arLstLineNum.get (iLine)) + "\"");
arIni.expressions () .add(strLite);
}
astRewrite.set (memValue,
MemberValuePair.VALUE PROPERTY, arIni, null);
}
}
if (!isCountNo)
{
MemberValuePair countMem = ast.newMemberValuePair () ;
SimpleName simName = ast.newSimpleName ("countNo") ;
countMem. setName (simName) ;
NumberLiteral numLiteral = ast.newNumberLiteral () ;
numLiteral.setToken (Integer.toString (numOfCount +

countMem.setValue (numLiteral) ;

listRewrite= astRewrite.getListRewrite (anno,
NormalAnnotation.VALUESiPROPERTY);
listRewrite.insertLast (countMem, null) ;
}
if (!isCountName)
{
MemberValuePair countMem = ast.newMemberValuePair () ;
SimpleName simName =
ast.newSimpleName ("countNames") ;
countMem. setName (simName) ;

ArrayInitializer arIni = ast.newArrayInitializer();
StringlLiteral strlite = ast.newStringLiteral();
for (int iLine = 0; iLine < arLstLineNum.size () ;

iLine++)




70

strLite = ast.newStringLiteral () ;
strLite.setEscapedvValue ("\"" +
Integer.toString (arLstLineNum.get (iLine)) + "\"");
arIni.expressions () .add(strLite) ;
}

countMem.setValue (arIni) ;

ListRewrite listRewrite=
astRewrite.getListRewrite (anno, NormalAnnotation.VALUES PROPERTY) ;
listRewrite.insertLast (countMem, null);

}

}
}

if (!isProfile)

{
NormalAnnotation anno = ast.newNormalAnnotation () ;
SimpleName simName = ast.newSimpleName ("Profile");

anno.setTypeName (simName) ;

MemberValuePair countMem = ast.newMemberValuePair () ;

SimpleName simName2 = ast.newSimpleName ("countNo") ;
countMem. setName (simName?2) ;
NumberLiteral numlLiteral = ast.newNumberLiteral () ;

numLiteral.setToken (Integer.toString (numOfCount + 1)) ;
countMem. setValue (numLiteral) ;
anno.values () .add (countMem) ;

countMem = ast.newMemberValuePair () ;

SimpleName simCountName = ast.newSimpleName ("countNames") ;

countMem. setName (simCountName) ;

ArrayInitializer arIni = ast.newArrayInitializer();

StringLiteral strLite = ast.newStringLiteral () ;

for (int iLine = 0; iLine < arLstLineNum.size (); iLine++)

{
strLite = ast.newStringlLiteral ();
strlite.setEscapedvValue ("\"" +

Integer.toString (arLstLineNum.get (iLine)) + "\"");

arIni.expressions () .add(strlLite);

}

countMem.setValue (arIni) ;

anno.values () .add (countMem) ;

ListRewrite listRewrite=
astRewrite.getListRewrite (p_typeDeclaration,
TypeDeclaration.MODIFIERS2 PROPERTY) ;

listRewrite.insertFirst (anno, null);

}

if (blockArr[0] != null) {

//Loop back array for insert count operation.
for (int j = (blockArr.length - 1); j >= 0; j--) {
Block blNode = blockArr[j];
boolean isEmptyBlock = false;
if (indOfEmptyBlock[0] != null) {
for (int indEmp = 0; indEmp < indOfEmptyBlock.length;
indEmp++) {
String[] str =
indOfEmptyBlock [indEmp] .toString () .split (", "),
int indl = Integer.parselnt (str[0]);

int ind2 = Integer.parselnt (str[l]);
if (indl == j) {
if (ind2 == indInnerBlock[]j]) {

ListRewrite listRewrite=
astRewrite.getListRewrite (blockEmpty[indEmp], Block.STATEMENTS PROPERTY) ;
ASTNode placeHolder=
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astRewrite.createStringPlaceholder ("//@Profiler.counts|[" +
Integer.toString(j) + "]++;",

ASTNode .RETURN STATEMENT) ;
listRewrite.insertFirst (placeHolder, null);

isEmptyBlock = true;
break;

}
if (isEmptyBlock)
continue;

ListRewrite listRewrite= astRewrite.getListRewrite (blNode,
Block.STATEMENTS PROPERTY) ;
ASTNode placeHolder=

astRewrite.createStringPlaceholder ("//@Profiler.counts|[" +
Integer.toString(j) + "]++;", ASTNode.RETURN STATEMENT) ;

listRewrite.insertAt (placeHolder, indInnerBlock[]j], null);

for (int iBL = 0; iBL < arLstBlockLoop.size(); iBL++)
{
Object[] objAr = arLstBlockLoop.get (iBL) ;

Block blLoop = (Block)objAr[0];

ListRewrite listRewrite= astRewrite.getListRewrite (blLoop,
Block.STATEMENTS_PROPERTY);
ASTNode placeHolder=
astRewrite.createStringPlaceholder ("//@Profiler.counts[" +
Integer.toString(Integer.parselnt (objAr[1l].toString()))

W ararg W, ASTNOde.RETURN_STATEMENT);
listRewrite.insertFirst (placeHolder, null);

+

}

//Write mapping line.
String strCurrentPath = outputMapPathFolder;
String[] pathCut = path.split ("\\\\"):;
String[] strFileName = pathCut[pathCut.length - 1].split("\\.");
File dir = new File (strCurrentPath) ;
BufferedWriter out = null;
if (intChkFirst == 1) {
out = new BufferedWriter (new FileWriter(dir + "\\Map "
+ strFileName[0] + ".txt"));
String firstLine = "Line, Variable" +
System.getProperty ("line.separator") ;
out.write (firstLine) ;
} else if (intChkFirst > 1) {
out = new BufferedWriter (new FileWriter (dir

+ " \\Mapiu
+ strFileName[O0] + ".txt",

true));

lineWithVar = lineWithVar.replaceAll ("\n"

System.getProperty ("line.separator")) ;
out.write (lineWithVar) ;
out.flush();
out.close();

TextEdit edits = astRewrite.rewriteAST (doc, null);
edits.apply (doc) ;

try {
String strCurrentPath = path;
String[] pathCut = path.split ("\\\\");
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File dir = new File(strCurrentPath);
if (!dir.exists()) {
dir.mkdir () ;

}

//Write result to .java file.
BufferedWriter out = new BufferedWriter (new FileWriter (dir));
String getDoc = doc.get();
getDoc = getDoc.replaceAll ("\n"
System.getProperty ("line.separator")) ;
out.write (getDoc) ;
out.flush();
out.close();

//Start and finish line of loop.

String[] pathCutStr = path.split ("\\\\");

String[] strFileName = pathCutStr[pathCutStr.length -
1].split ("\\.");

File dirLoop = new File (outputMapPathFolder) ;

BufferedWriter outBuffer = new BufferedWriter (new
FileWriter (dirLoop + "\\Loop "
+ strFileName[0] + ".txt"));

outBuffer.write (strLineNumLoopBlock) ;
outBuffer.flush ()
outBuffer.close();

} catch (IOException e2) {
// TODO Auto-generated catch block
e2.printStackTrace () ;
}
} catch (IOException e) {
try {
throw new InvocationTargetException (e);
} catch (InvocationTargetException el) {
// TODO Auto-generated catch block
el.printStackTrace() ;
}
} catch (MalformedTreeException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;
} catch (Exception e) {// BadLocationException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

}

public CodeCounterSystem() {

}

private void GetLineFromIfElse (IfStatement ifState, CompilationUnit
comNode) {
Block boxOfState = null;
Object statelterate = null;
try f{
boxOfState = (Block) ifState.getThenStatement () ;
if (boxOfState.statements () .isEmpty()) {
numOfCount++;
lineWithVar += Integer.toString(comNode.getLineNumber (ifState
.getThenStatement () .getStartPosition()))
+ ", @Profiler.counts[" + Integer.toString(numOfCount) +
"] \n";

arLstLineNum.add (comNode.getLineNumber (ifState.getThenStatement () .getStartPo
sition()));
} else
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GetLineNumber (boxOfState, comNode) ;
} catch (Exception ex) {
numOfCount++;
lineWithVar += Integer.toString (comNode.getLineNumber (ifState
.getThenStatement () .getStartPosition()))
+ ", @Profiler.counts[" + Integer.toString(numOfCount) +
"]\n";

arLstLineNum.add (comNode.getLineNumber (ifState.getThenStatement () .getStartPo
sition()));

}

if (ifState.getElseStatement () !'= null) {
try {
statelterate = ifState.getElseStatement () ;
boxOfState = (Block) statelterate;
if (boxOfState.statements () .isEmpty()) {
numOfCount++;
lineWithVar += Integer.toString (comNode
.getLineNumber (ifState.getElseStatement ()
.getStartPosition()))

+ ", @Profiler.counts[" + Integer.toString (numOfCount)
+ "] \1’1",‘

arLstLineNum.add (comNode.getLineNumber (ifState.getElseStatement () .getStartPo
sition()));
} else
GetLineNumber (boxOfState, comNode) ;
} catch (Exception ex) {
if (statelterate instanceof IfStatement)
GetLineFromIfElse ((IfStatement) statelterate, comNode) ;
else {
numOfCount++;
lineWithVar += Integer.toString(comNode
.getLineNumber (ifState.getElseStatement ()
.getStartPosition()))

+ ", @Profiler.counts|[" + Integer.toString(numOfCount)
+ "] \n",.

arLstLineNum.add (comNode.getLineNumber (ifState.getElseStatement () .getStartPo
sition()));

}

}
private void GetLineFromObject (Object stateMent, CompilationUnit comNode)

if (stateMent instanceof SwitchStatement) {
SwitchStatement stateCast = (SwitchStatement) stateMent;
for (Iterator iTerator2 = stateCast.statements().iterator():;
iTerator2.hasNext ();) {
Object statelterate2 = iTerator2.next();
Statement stMnt = (Statement) statelterate2;
System.out.println (statelterate2);
if (! (statelterate2 instanceof SwitchCase)
| | statelterate2 instanceof SwitchStatement) ({
GetLineFromObject (statelterate2, comNode) ;
}
}

} else if (stateMent instanceof ForStatement) {

ForStatement stateCast = (ForStatement) stateMent;
Block boxOfState = null;
try {
boxOfState = (Block) stateCast.getBody () ;
if (boxOfState.statements () .isEmpty()) {
numOfCount++;

lineWithVar += Integer.toString (comNode
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.getLineNumber (stateCast.getBody ()
.getStartPosition()))
+ ", rofiler.counts + Integer.toString (num oun
", @Profil ts[" Int toStri ( OfC t)
+ "]\n"’.

strLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
) o+t

comNode.getLineNumber (stateCast.getBody () .getStartPosition ()
+ stateCast.getBody () .getLength()) +

System.getProperty ("line.separator") ;

arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))
} else
{
strLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
))) + ", o+
comNode.getLineNumber (stateCast.getBody () .getStartPosition ()
+ stateCast.getBody () .getLength()) +
System.getProperty ("line.separator") ;

GetLineNumber (boxOfState, comNode) ;
}
} catch (Exception ex) A

numOfCount++;

lineWithVar += Integer.toString (comNode.getLineNumber (stateCast
.getBody () .getStartPosition()))
+ ", @Profiler.counts|[" + Integer.toString(numOfCount) +

"]\n";

strlLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
) o+t

comNode.getLineNumber (stateCast.getBody () .getStartPosition () +
stateCast.getBody () .getLength()) +

System.getProperty ("line.separatoxr") ;

arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))
}

} else if (stateMent instanceof TryStatement) ({

TryStatement stateCast = (TryStatement) stateMent;
Block boxOfState = null;
try {
boxOfState = (Block) stateCast.getBody() ;
if (boxOfState.statements () .isEmpty()) {
numOfCount++;

lineWithVar += Integer.toString (comNode
.getLineNumber (stateCast.getBody ()
.getStartPosition()))
+ ", Q@QProfiler.counts[" + Integer.toString (numOfCount)
b n] \nn;

arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))
} else
GetLineNumber (boxOfState, comNode) ;
} catch (Exception ex) {
numOfCount++;
lineWithVar += Integer.toString(comNode.getLineNumber (stateCast
.getBody () .getStartPosition()))
+ ", @Profiler.counts[" + Integer.toString(numOfCount) +
"]\n";
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arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))
}

for (Iterator itCatch = stateCast.catchClauses () .iterator();
itCatch.hasNext ();) {
Object itCatchObj = itCatch.next();

CatchClause trState = (CatchClause) itCatchObj;
stateMent = trState.getBody () ;
try {
boxOfState = (Block) stateMent;
if (boxOfState.statements () .isEmpty()) {
numOfCount++;

lineWithVar += Integer.toString (comNode
.getLineNumber (trState.getBody ()
.getStartPosition()))
+ ", @Profiler.counts["
+ Integer.toString (numOfCount)
+ "]I\n";

arLstLineNum.add (comNode.getLineNumber (trState.getBody () .getStartPosition () )
);
} else
GetLineNumber (boxOfState, comNode) ;
} catch (Exception ex) {
numOfCount++;
lineWithVar += Integer.toString (comNode
.getLineNumber (trState.getStartPosition()))
+ ", @Profiler.counts|[" + Integer.toString(numOfCount)
+ "]\n";

arLstLineNum.add (comNode.getLineNumber (trState.getStartPosition())) ;
}
}
} else if (stateMent instanceof DoStatement) ({
DoStatement stateCast = (DoStatement) stateMent;
Block boxOfState = null;
try {
boxOfState = (Block) stateCast.getBody() ;
if (boxOfState.statements () .isEmpty()) {
numOfCount++;
lineWithVar +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))
+ ", @Profiler.counts[" + Integer.toString(numOfCount)
+ "I\n";

arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))

strLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (

))) £ ",
comNode.getLineNumber (stateCast.getBody () .getStartPosition ()
+ stateCast.getBody () .getLength()) +
System.getProperty ("line.separator") ;
} else

{
strLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
))) + "," +
comNode.getLineNumber (stateCast.getBody () .getStartPosition ()
+ stateCast.getBody () .getLength()) +
System.getProperty ("line.separator") ;

GetLineNumber (boxOfState, comNode) ;
}

} catch (Exception ex) {
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numOfCount++;
lineWithVar += Integer.toString (comNode.getLineNumber (stateCast
.getBody () .getStartPosition()))

+ ", @Profiler.counts[" + Integer.toString(numOfCount) +
n] \nn;

arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))

strLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
))) + ", o+
comNode.getLineNumber (stateCast.getBody () .getStartPosition () +
stateCast.getBody () .getLength()) +
System.getProperty ("line.separator") ;
}
} else if (stateMent instanceof EnhancedForStatement) {
EnhancedForStatement stateCast = (EnhancedForStatement) stateMent;
Block boxOfState = null;
try {
boxOfState = (Block) stateCast.getBody () ;
if (boxOfState.statements () .isEmpty()) {
numOfCount++;
lineWithVar += Integer.toString (comNode
.getLineNumber (boxOfState.getStartPosition()))

+ ", @Profiler.counts[" + Integer.toString (numOfCount)
+ "] \1’1",‘

arLstLineNum.add (comNode.getLineNumber (boxOfState.getStartPosition()));

strLineNumLoopBlock +=

Integer.toString (comNode.getLineNumber (boxOfState.getStartPosition())) + ","
+ comNode.getLineNumber (boxOfState.getStartPosition () +
boxOfState.getLength()) +
System.getProperty ("line.separator") ;
} else

{
strLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (boxOfState.getStartPosition())) + ","
+
comNode.getLineNumber (boxOfState.getStartPosition () +
boxOfState.getLength()) +
System.getProperty ("line.separator") ;

GetLineNumber (boxOfState, comNode) ;
}
} catch (Exception ex) {

numOfCount++;

lineWithVar += Integer.toString(comNode.getLineNumber (stateCast
.getBody () .getStartPosition()))
+ ", @Profiler.counts[" + Integer.toString(numOfCount) +

"1\n";

arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))

strLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
))) £ ",
comNode.getLineNumber (stateCast.getBody () .getStartPosition() +
stateCast.getBody () .getLength()) +
System.getProperty ("line.separator") ;
}
} else if (stateMent instanceof IfStatement) ({
IfStatement stateCast = (IfStatement) stateMent;
GetLineFromIfElse (stateCast, comNode) ;
} else if (stateMent instanceof LabeledStatement) {
LabeledStatement stateCast = (LabeledStatement) stateMent;
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Block boxOfState = null;

try {
boxOfState = (Block) stateCast.getBody() ;
if (boxOfState.statements () .isEmpty()) {
numOfCount++;

lineWithVar += Integer.toString (comNode
.getLineNumber (stateCast.getBody ()
.getStartPosition()))

+ ", Q@Profiler.counts[" + Integer.toString(numOfCount)
4k n] \nn;

arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))
} else
GetLineNumber (boxOfState, comNode) ;
} catch (Exception ex) {
numOfCount++;
lineWithVar += Integer.toString(comNode.getLineNumber (stateCast
.getBody () .getStartPosition()))
+ ", @Profiler.counts[" + Integer.toString(numOfCount) +

"] \1’1",‘

arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)));
}
} else if (stateMent instanceof WhileStatement) {
WhileStatement stateCast = (WhileStatement) stateMent;
Block boxOfState = null;
try {
boxOfState = (Block) stateCast.getBody() ;
if (boxOfState.statements () .isEmpty()) {
numOfCount++;
lineWithVar += Integer.toString (comNode
.getLineNumber (stateCast.getBody ()
.getStartPosition()))

+ ", Q@QProfiler.counts|[" + Integer.toString(numOfCount)
+ "]\n";

arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))

strLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (

))) + ", o+
comNode.getLineNumber (stateCast.getBody () .getStartPosition ()
+ stateCast.getBody () .getLength()) +
System.getProperty ("line.separator") ;
} else

{
strLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
))) + "," +
comNode.getLineNumber (stateCast.getBody () .getStartPosition ()
+ stateCast.getBody () .getLength()) +
System.getProperty ("line.separator") ;

GetLineNumber (boxOfState, comNode) ;
}
} catch (Exception ex) {

numOfCount++;

lineWithVar += Integer.toString(comNode.getLineNumber (stateCast
.getBody () .getStartPosition()))
+ ", @Profiler.counts[" + Integer.toString(numOfCount) +

"] \n";

arLstLineNum.add (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
)))
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strLineNumLoopBlock +=
Integer.toString (comNode.getLineNumber (stateCast.getBody () .getStartPosition (
))) + ", o+
comNode.getLineNumber (stateCast.getBody () .getStartPosition () +
stateCast.getBody () .getLength()) +
System.getProperty ("line.separator") ;
}

} else if (stateMent instanceof BlockComment) {

}

Statement stateTmp = (Statement) stateMent;
numOfCount++;
lineWithVar += Integer.toString (comNode.getLineNumber (stateTmp
.getStartPosition()))
+ ", @Profiler.counts[" + Integer.toString(numOfCount) + "]\n";
arLstLineNum.add (comNode.getLineNumber (stateTmp.getStartPosition())) ;

private void GetLineNumber (Block node, CompilationUnit comNode) {

if (node !'= null) {
if (!node.statements () .isEmpty()) {
for (Iterator iTerator = node.statements().iterator(); iTerator
.hasNext () ;) |
Object statelterate = iTerator.next();

GetLineFromObject (statelterate, comNode) ;

}

private void TraverseForCountIfElse (IfStatement ifState,
CompilationUnit comNode, Object statelterate, int indOfBlock,
Block node) {
Block boxOfState = null;
try {
boxOfState = (Block) ifState.getThenStatement () ;
if (boxOfState.statements () .isEmpty())
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;
else
TraverseForCount (boxOfState, comNode) ;
} catch (Exception ex) {
if (ifState.getThenStatement () instanceof EmptyStatement) {
AST ast = comNode.getAST () ;
Block bl = ast.newBlock();

astRewrite.set (ifState, IfStatement.THEN STATEMENT PROPERTY, bl,

null) ;

ifState.setThenStatement (bl) ;

boxOfState = (Block) ifState.getThenStatement () ;

GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;

} else {

Statement Exp = ifState.getThenStatement () ;

int line = comNode.getLineNumber (ifState.getStartPosition());

AST ast = comNode.getAST() ;

Block bl = ast.newBlock();

astRewrite.set (ifState, IfStatement.THEN STATEMENT PROPERTY, bl,
null);

ListRewrite listRewrite= astRewrite.getListRewrite (bl,
Block.STATEMENTS PROPERTY) ;
listRewrite.insertFirst (Exp, null);

ifState.setThenStatement (bl) ;
bl.statements () .add (Exp) ;

boxOfState = (Block) ifState.getThenStatement () ;
TraverseForCount (boxOfState, comNode) ;
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if (ifState.getElseStatement () != null) {
try {
statelterate = ifState.getElseStatement () ;
boxOfState = (Block) statelterate;

if (boxOfState.statements () .isEmpty())
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;
else
TraverseForCount (boxOfState, comNode) ;
} catch (Exception ex) {
if (statelterate instanceof IfStatement)

TraverseForCountIfElse ((IfStatement) statelterate, comNode,

statelterate, indOfBlock, node);
else {
if (ifState.getElseStatement () instanceof EmptyStatement)
AST ast = comNode.getAST () ;
Block bl = ast.newBlock();

astRewrite.set (ifState,
IfStatement.ELSE_STATEMENT_PROPERTY, bl, null);

ifState.setElseStatement (bl) ;

statelterate = ifState.getElseStatement () ;

boxOfState = (Block) statelterate;

GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;

} else {

Statement Exp = ifState.getElseStatement();

int line = comNode.getLineNumber (ifState
.getStartPosition());

AST ast = comNode.getAST () ;

Block bl = ast.newBlock () ;

astRewrite.set (ifState,
IfStatement.ELSE STATEMENT PROPERTY, bl, null);

ListRewrite listRewrite= astRewrite.getListRewrite (bl,
Block.STATEMENTS PROPERTY) ;

listRewrite.insertFirst (Exp, null);

ifState.setElseStatement (bl) ;
bl.statements () .add (Exp) ;

boxOfState = (Block) ifState.getElseStatement () ;
TraverseForCount (boxOfState, comNode) ;

private void TraverseForCountObject (Object stateMent,
CompilationUnit comNode, int indOfBlock, Block node) {
AST ast = comNode.getAST() ;

if (stateMent instanceof SwitchStatement) ({
SwitchStatement stateCast = (SwitchStatement) stateMent;
int indInternal = -1;
// int lineStParent =
// comNode.getLineNumber (blState.getStartPosition()) ;

for (Iterator iTerator2 = stateCast.statements () .iterator():;
iTerator2.hasNext ();) {
Object statelterate2 = iTerator2.next();

indInternal++;
Statement stMnt = (Statement) statelterate?2;
if (! (statelterate? instanceof SwitchCase)

| | statelterate2 instanceof SwitchStatement) {
Block bl = ast.newBlock();
stateCast.statements () .set (indInternal, bl);

{
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bl.statements () .add (stMnt) ;
TraverseForCount (bl, comNode) ;
}
}

} else if (stateMent instanceof ForStatement) {

ForStatement stateCast = (ForStatement) stateMent;
Block boxOfState = null;
try {

boxOfState = (Block) stateCast.getBody () ;

if (boxOfState.statements () .isEmpty())
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;
else
TraverseForCount (boxOfState, comNode) ;
} catch (Exception ex) {
if (stateCast.getBody () instanceof EmptyStatement) {
Block bl = ast.newBlock():;
astRewrite.set (stateCast, ForStatement.BODY PROPERTY, bl,

null) ;

stateCast.setBody (bl) ;

boxOfState = (Block) stateCast.getBody () ;

GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;

} else {

Statement Exp = stateCast.getBody () ;

Block bl = ast.newBlock();

astRewrite.set (stateCast, ForStatement.BODY PROPERTY, bl,
null) ;

ListRewrite listRewrite= astRewrite.getlListRewrite (bl,

Block.STATEMENTS PROPERTY) ;
listRewrite.insertFirst (Exp, null);

stateCast.setBody (bl) ;
bl.statements () .add (Exp) ;

boxOfState = (Block) stateCast.getBody();
TraverseForCount (boxOfState, comNode) ;

}
}

} else if (stateMent instanceof TryStatement) {

TryStatement stateCast = (TryStatement) stateMent;
Block boxOfState = null;
try {

boxOfState = (Block) stateCast.getBody () ;

if (boxOfState.statements () .isEmpty())
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;
else
TraverseForCount (boxOfState, comNode) ;
} catch (Exception ex) {
Block bl = ast.newBlock();

astRewrite.set (stateCast, TryStatement.BODY PROPERTY, bl, null);

stateCast.setBody (bl) ;
boxOfState = (Block) stateCast.getBody () ;
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;

}

for (Iterator itCatch = stateCast.catchClauses () .iterator():;
itCatch.hasNext ();) {
Object itCatchObj = itCatch.next();
CatchClause trState = (CatchClause) itCatchObj;
stateMent = trState.getBody () ;
try {
boxOfState = (Block) stateMent;
if (boxOfState.statements () .isEmpty())
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;
else
TraverseForCount (boxOfState, comNode) ;
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} catch (Exception ex) {
Block bl = ast.newBlock();

astRewrite.set (trState, CatchClause.BODY PROPERTY, bl, null);

trState.setBody (bl) ;

stateMent = trState.getBody();

boxOfState = (Block) stateMent;

GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;

}

} else if (stateMent instanceof DoStatement) {

DoStatement stateCast = (DoStatement) stateMent;
Block boxOfState = null;
try {

boxOfState = (Block) stateCast.getBody();

if (boxOfState.statements () .isEmpty())
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;
else
TraverseForCount (boxOfState, comNode) ;
} catch (Exception ex) {
if (stateCast.getBody () instanceof EmptyStatement) {
Block bl = ast.newBlock();

astRewrite.set (stateCast, DoStatement.BODY PROPERTY, bl,

null) ;

stateCast.setBody (bl) ;

boxOfState = (Block) stateCast.getBody();

GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;

} else {

Statement Exp = stateCast.getBody () ;

Block bl = ast.newBlock();

astRewrite.set (stateCast, DoStatement.BODY PROPERTY, bl,
null) ;

ListRewrite listRewrite= astRewrite.getListRewrite (bl,
Block. STATEMENTS_PROPERTY) 3
listRewrite.insertFirst (Exp, null);

stateCast.setBody (bl) ;
bl.statements () .add (Exp) ;

boxOfState = (Block) stateCast.getBody();
TraverseForCount (boxOfState, comNode) ;

}
}

} else if (stateMent instanceof EnhancedForStatement) {

EnhancedForStatement stateCast = (EnhancedForStatement) stateMent;
Block boxOfState = null;
try {

boxOfState = (Block) stateCast.getBody () ;

if (boxOfState.statements () .isEmpty())
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;

else
TraverseForCount (boxOfState, comNode) ;

} catch (Exception ex) {

if (stateCast.getBody () instanceof EmptyStatement) {
Block bl = ast.newBlock();
astRewrite.set (stateCast, EnhancedForStatement.BODY PROPERTY,

bl, null);

stateCast.setBody (bl) ;

boxOfState = (Block) stateCast.getBody() ;

GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;
} else {

Statement Exp = stateCast.getBody () ;

Block bl = ast.newBlock();
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astRewrite.set (stateCast, EnhancedForStatement.BODY PROPERTY,

bl, null);
ListRewrite listRewrite= astRewrite.getListRewrite (bl,

Block.STATEMENTSiPROPERTY);
listRewrite.insertFirst (Exp, null);

stateCast.setBody (bl) ;
bl.statements () .add (Exp) ;

boxOfState = (Block) stateCast.getBody () ;
TraverseForCount (boxOfState, comNode) ;

}

}
} else if (stateMent instanceof IfStatement) ({

IfStatement stateCast = (IfStatement) stateMent;
TraverseForCountIfElse (stateCast, comNode, stateMent, indOfBlock,
node) ;

} else if (stateMent instanceof LabeledStatement) {
LabeledStatement stateCast = (LabeledStatement) stateMent;
Block boxOfState = null;
try {

boxOfState = (Block) stateCast.getBody () ;

if (boxOfState.statements () .isEmpty())
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;

else
TraverseForCount (boxOfState, comNode) ;

} catch (Exception ex) {

if (stateCast.getBody () instanceof EmptyStatement) {

Block bl = ast.newBlock ()

astRewrite.set (stateCast, LabeledStatement.BODY PROPERTY, bl,

null) ;

stateCast.setBody (bl) ;

boxOfState = (Block) stateCast.getBody();

GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;

} else {

Statement Exp = stateCast.getBody();

Block bl = ast.newBlock();

astRewrite.set (stateCast, LabeledStatement.BODY PROPERTY, bl,
null) ;

ListRewrite listRewrite= astRewrite.getlListRewrite (bl,

Block.STATEMENTS PROPERTY) ;
listRewrite.insertFirst (Exp, null);

stateCast.setBody (bl) ;
bl.statements () .add (Exp) ;

boxOfState = (Block) stateCast.getBody();
TraverseForCount (boxOfState, comNode) ;

}

} else if (stateMent instanceof WhileStatement) {

WhileStatement stateCast = (WhileStatement) stateMent;
Block boxOfState = null;
try {

boxOfState = (Block) stateCast.getBody () ;

if (boxOfState.statements () .isEmpty())
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;

else
TraverseForCount (boxOfState, comNode) ;

} catch (Exception ex) {
if (stateCast.getBody () instanceof EmptyStatement) {

Block bl = ast.newBlock();

astRewrite.set (stateCast, WhileStatement.BODY PROPERTY, bl,
null) ;

stateCast.setBody (bl) ;
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boxOfState = (Block) stateCast.getBody();
GetEmptyBlock (boxOfState, indOfBlock, node, comNode) ;
} else {

Statement Exp = stateCast.getBody () ;
Block bl = ast.newBlock():;

astRewrite.set (stateCast, WhileStatement.BODY PROPERTY, bl,

null) ;
ListRewrite listRewrite= astRewrite.getlListRewrite (bl,

Block.STATEMENTS PROPERTY) ;
listRewrite.insertFirst (Exp, null);

stateCast.setBody (bl) ;
bl.statements () .add (Exp) ;

boxOfState = (Block) stateCast.getBody () ;
TraverseForCount (boxOfState, comNode) ;

}

//Keep loop in array for add counter.
if (stateMent instanceof WhileStatement)

{
Object[] objAr = new Object[3];

WhileStatement stateCast = (WhileStatement) stateMent;
Block boxOfState = null;
try {

boxOfState = (Block) stateCast.getBody() ;

objAr[0] = boxOfState;

} catch (Exception ex) {
if (stateCast.getBody () instanceof EmptyStatement) {

Block bl = ast.newBlock();

astRewrite.set (stateCast, WhileStatement.BODY PROPERTY, bl,

null) ;

stateCast.setBody (bl) ;

boxOfState = (Block) stateCast.getBody () ;

objAr[0] = boxOfState;

} else {

Statement Exp = stateCast.getBody () ;

Block bl = ast.newBlock();

astRewrite.set (stateCast, WhileStatement.BODY PROPERTY, bl,
null) ;

ListRewrite listRewrite= astRewrite.getListRewrite (bl,

Block.STATEMENTS PROPERTY) ;
listRewrite.insertFirst (Exp, null);

stateCast.setBody (bl) ;
bl.statements () .add (Exp) ;
boxOfState = (Block) stateCast.getBody() ;

objAr[0] = boxOfState;

}

objAr[l] = blockArr.length;
arLstBlockLoop.add (objAr) ;
GetCount (indOfBlock, node, comNode) ;

}

else if (stateMent instanceof ForStatement) {
Object[] objAr = new Object[3];

ForStatement stateCast = (ForStatement) stateMent;
Block boxOfState = null;
try {

boxOfState = (Block) stateCast.getBody () ;

objAr[0] = boxOfState;
} catch (Exception ex) {
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if (stateCast.getBody() instanceof EmptyStatement) {
Block bl = ast.newBlock();

astRewrite.set (stateCast, ForStatement.BODY PROPERTY, bl,

null) ;

stateCast.setBody (bl) ;

boxOfState = (Block) stateCast.getBody() ;

objAr[0] = boxOfState;

} else {

Statement Exp = stateCast.getBody () ;

Block bl = ast.newBlock():;

astRewrite.set (stateCast, ForStatement.BODY PROPERTY, bl,
null) ;

ListRewrite listRewrite= astRewrite.getListRewrite (bl,
Block. STATEMENTS_PROPERTY) 3
listRewrite.insertFirst (Exp, null);

stateCast.setBody (bl) ;
bl.statements () .add (Exp) ;
boxOfState = (Block) stateCast.getBody();
objAr[0] = boxOfState;
}
}
objAr[l] = blockArr.length;
arLstBlockLoop.add (objAr) ;
GetCount (indOfBlock, node, comNode) ;
}
else
GetCount (indOfBlock, node, comNode) ;

}

private void TraverseForCount (Block node, CompilationUnit comNode) {

if (node != null) {
if (!node.statements () .isEmpty()) {
for (Iterator iTerator = node.statements().iterator(); iTerator
.hasNext () ;) {
indOfBlock++;
Object statelterate = iTerator.next();

TraverseForCountObject (statelterate, comNode, indOfBlock,
node) ;

}

private void GetEmptyBlock (Block boxOfState, int indOfBlock, Block node,
CompilationUnit comNode) {

if (indOfEmptyBlock[0] == null) {
indOfEmptyBlock[0] = Integer.toString(indBlock) + ","
+ Integer.toString (indOfBlock) ;
blockEmpty[0] = boxOfState;
} else {

String[] strTmp = indOfEmptyBlock.clone() ;
indOfEmptyBlock = new String[indOfEmptyBlock.length + 1];
Block[] blTmp = blockEmpty.clone () ;
blockEmpty = new Block[blockEmpty.length + 1];
for (int 1 = 0; i < strTmp.length; i++) {
indOfEmptyBlock([i] = strTmpl[i];
blockEmpty[i] = blTmp[i];
}
indOfEmptyBlock [indOfEmptyBlock.length - 1] = Integer
.toString (indBlock)
+ "," + Integer.toString(indOfBlock) ;
blockEmpty[blockEmpty.length - 1] = boxOfState;
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GetCount (indOfBlock, node, comNode) ;
}

private void GetCount (int indOfBlock, Block node, CompilationUnit

comNode) {
if (indBlock > 0) {
Block[] blTmp = blockArr.clone();
int[] indInnerTmp = indInnerBlock.clone () ;
blockArr = new Block[indBlock + 1];
indInnerBlock = new int[indBlock + 1];
for (int i = 0; i < blTmp.length; i++) {
blockArr[i] = blTmp[i];

indInnerBlock[i] = indInnerTmp[i];
}
blockArr[indBlock] = node;
indInnerBlock[indBlock] = indOfBlock;
indBlock++;
} else {
blockArr[indBlock] = node;

indInnerBlock[indBlock] = indOfBlock;
indBlock++;

}

/‘k*
* (@param args
=/
public static void main (String[] args) {
// TODO Auto-generated method stub
CodeCounterSystem CCS = new CodeCounterSystem() ;

T
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package CountImageGenerator;

import java.awt.Color;

import java.awt.Font;

import java.awt.Graphics2D;

import java.awt.Image;

import java.awt.RenderingHints;

import java.awt.font.FontRenderContext;
import java.awt.font.LineBreakMeasurer;
import java.awt.font.TextAttribute;
import java.awt.font.TextLayout;

import java.awt.geom.Rectangle2D;
import java.awt.image.BufferedImage;
import java.io.BufferedReader;

import java.io.BufferedWriter;

import java.io.File;

import java.io.FileOutputStream;

import java.io.FileReader;

import java.io.FileWriter;

import java.io.IOException;

import java.io.OutputStream;

import java.text.AttributedCharacterIterator;
import java.text.AttributedString;
import java.util.ArrayList;

import java.util.Date;

import java.util.Properties;

import javax.imageio.ImagelIO;

import org.omg.CORBA.Environment;

public class ImageGenerator {

static ArraylList<BufferedImage> images;
Image img;

static int lineHeight;

static int width = 1000;

static int margin = 415;

static String fontName = "Arial";
static int fontSize = 14;

static Date ts;

Image 1i;

private Integer([] GetLineCount (ArrayList<Integer[]> intArrayLineAndCount,
Integer lineNumber)

{

for (int iAr = 0; iAr < intArrayLineAndCount.size(); 1Ar++)
{

Integer[] lineCount = intArrayLineAndCount.get (iAr) ;

if (lineCount[0] == lineNumber)

return lineCount;
}
return null;

}
/**

*

* @param intArrayLineAndCount contain Integer[2] (line number, line
counter) .

* @param focusLine the line for show image. (ex "12-24")




87

*/
public void CounterToImg (String javaFilePath,String imgFolderPath,

ArrayList<Integer[]> intArrayLineAndCount, Integer maxCount, String

strFileName, String focusLine)
{
String[] strCut = javaFilePath.split ("\\\\");
String fileName = strCut[strCut.length - 1];
String filePath ",

ArrayList<String[]> arrStrLineAndCount = new ArrayList<String[]>();

for (int iPth = 0; iPth < (strCut.length - 1); iPth++)
{
filePath += strCut[iPth] + "\\";
}
strCut = fileName.split ("\\.");
fileName = strCut[0];
fileName += " " + strFileName;

String line = "";
Integer lineCounter = 1;

Integer lineNumber = 1;
Integer imgCounter = 0;
Integer minLine = 0;
Integer maxLine = 0;

if (focusLine != "")

{
String[] focusCut = focusLine.split ("\\-");
minLine = Integer.parselnt (focusCut[0]) ;
maxLine = Integer.parselnt (focusCut[l]);

try
{
File file = new File(javaFilePath) ;
BufferedReader in = new BufferedReader (new FileReader (file)):;
while ((line = in.readLine()) != null) {
String CodelLine = lineNumber.toString() + "\t" + line +
if (focusLine !=."")
{
if (lineNumber < minLine)
{
lineNumber++;
continue;
}

else if (lineNumber > maxLine)

break;
}
Integer[] lineCount = GetLineCount (intArrayLineAndCount,
lineNumber) ;
String[] lineAndCount = new String[3];
if (lineCount != null)
{
lineAndCount[0] = Codeline;
double max = maxCount;
double intCount = lineCount([1];
double perCount = (intCount * 100) / max;
int pCount = (int)perCount;
lineAndCount[1l] = Integer.toString(pCount) ;
lineAndCount[2] = Integer.toString(lineCount[1l]):;
}
else
{
lineAndCount [0] = Codeline;
lineAndCount[1] = "0";
lineAndCount[2] = "0";

}
arrStrLineAndCount.add (lineAndCount) ;

//If line = 60 send to gen img.

ll\n";
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if (lineCounter == 60)
{
imgCounter++;
ConvertCount (imgFolderPath + "\\" + fileName + " " +
Integer.toString (imgCounter) + ".jpg", arrStrLineAndCount) ;
lineCounter = 0;

arrStrLineAndCount = new ArraylList<String[]>();

}

lineCounter++;
lineNumber++;
}
if (arrStrLineAndCount.size() > 0)
{
imgCounter++;
ConvertCount (imgFolderPath + "\\" + fileName + " " +

Integer.toString (imgCounter) + ".Jjpg", arrStrLineAndCount) ;
}
}
catch (Exception ex)
{3}
}

//ArraylList line and count contain String[3] (Code string of each line,
Count percent, Count number)
private void ConvertCount (String imgFilePath, ArrayList<String[]>
arrayLineAndCount)
{
ts = new Date((new Date()).getTime() - (24 * 60 * 60 * 1000));
Graphics2D g, gl;
FontRenderContext fc;
String testText = "Testing";
int fileCnt = 0;

Font font = null;

try {
font = new Font (fontName, Font.PLAIN, (int) fontSize);
} catch (Exception e) {
System.out.println ("Error opening font file : " + e.getMessage()):;

BufferedImage tempBuffer = new BufferedImage(l, 1,
BufferedImage.TYPE INT RGB) ;

g = tempBuffer.createGraphics() ;

g.setRenderingHint (RenderingHints.KEY ANTIALIASING,
RenderingHints.VALUE ANTIALIAS ON) ;

g.setColor (Color.BLACK) ;

g.setBackground (Color.WHITE) ;

g.setFont (font) ;

fc = g.getFontRenderContext () ;

Rectangle2D bounds = font.getStringBounds (testText, fc);
float wrappingWidth = width;
lineHeight = (int) bounds.getHeight () ;

images = new Arraylist<BufferedImage> () ;
int lineCnt = 10;//margin + margin;

String line = "";

for (int iLst = 0; iLst < arraylLineAndCount.size(); iLst++) {
String[] strline = arrayLineAndCount.get (iLst) ;
line = strLine[0].toString() ;

String line2 = "";
String sBkground =
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Integer countPer = Integer.parselnt (strlLine[l].toString());
Integer countNum = Integer.parselnt (strLine[2].toString());

while (countPer > 0)
{
line2 += "1";
countPer--;

while (line.length() < 500)
line += " ";

//Code

AttributedString attribString = new AttributedString(line) ;

attribString.addAttribute (TextAttribute.FOREGROUND, Color.BLACK, O,
line.length());

attribString.addAttribute (TextAttribute.BACKGROUND, Color.WHITE, O,
line.length());

attribString.addAttribute (TextAttribute.FONT, font, 0,
line.length());

AttributedCharacterIterator aci = attribString.getIterator();

LineBreakMeasurer lbm = new LineBreakMeasurer (aci, fc);

//Histogram
AttributedString attribString2 = new AttributedString(line2);
LineBreakMeasurer lbm2 = null;

if (line2.length() > 0)
{
Font font2 = null;
try {
font2 = new Font (fontName, Font.PLAIN, ((int) fontSize)-2);
} catch (Exception e) {
System.out.println("Error opening font file : " +
e.getMessage()) ;
}

attribString2.addAttribute (TextAttribute.FOREGROUND,

Color.DARK GRAY, O, line2.length()) ;
attribString2.addAttribute (TextAttribute.BACKGROUND,
Color.DARK GRAY, O, line2.length());

attribString2.addAttribute (TextAttribute.FONT, font2, O,
line2.length()) ;

AttributedCharacterIterator aci2 = attribString2.getIterator();

1lbm2 = new LineBreakMeasurer (aci2, fc);

}

//Line Counter
String sCntNum = Integer.toString (countNum) ;
AttributedString attCountNum = new AttributedString (sCntNum) ;
LineBreakMeasurer lbmCntNum = null;
if (countNum > 0)
{
Font fontCntNum = null;
try f{
fontCntNum = new Font (fontName, Font.BOLD, ((int) fontSize) -
2) 8
} catch (Exception e) {
System.out.println ("Error opening font file : " +
e.getMessage()) ;
}

attCountNum.addAttribute (TextAttribute.FOREGROUND, Color.BLACK,
0, sCntNum.length()):;
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attCountNum.addAttribute (TextAttribute.BACKGROUND, Color.WHITE,
0, sCntNum.length()):;

attCountNum.addAttribute (TextAttribute.FONT, fontCntNum, O,
sCntNum. length()) ;

AttributedCharacterIterator aciCntNum =
attCountNum.getIterator () ;

1lbmCntNum = new LineBreakMeasurer (aciCntNum, fc);

}

//Background
Font fontBg = null;
try {
fontBg = new Font (fontName, Font.PLAIN, ((int) fontSize) + 2);
} catch (Exception e) {
System.out.println ("Error opening font file : " +
e.getMessage()) ;
}

AttributedString attBk = new AttributedString(sBkground) ;

attBk.addAttribute (TextAttribute.FOREGROUND, Color.WHITE, O,
sBkground.length()) ;

attBk.addAttribute (TextAttribute.BACKGROUND, Color.WHITE, O,
sBkground.length()) ;

attBk.addAttribute (TextAttribute.FONT, fontBg, O,
sBkground.length()) ;

AttributedCharacterIterator aciBk = attBk.getIterator();

LineBreakMeasurer lbmBk = new LineBreakMeasurer (aciBk, fc);

while (lbm.getPosition() < line.length()) {
BufferedImage lineBuffer = new BufferedImage (width, lineHeight,
Bufferedlmage.TYPE_INT_RGB);

Graphics2D g0 = lineBuffer.createGraphics();

g0.setRenderingHint (RenderingHints.KEY ANTIALIASING,
RenderingHints.VALUE ANTIALIAS ON) ;

g0.setBackground (Color.WHITE) ;

TextLayout layoutBk = lbmBk.nextLayout (wrappingWidth) ;

int yBk = (int) layoutBk.getAscent () ;

g0.setBackground (Color .WHITE) ;

g0.setColor (Color.BLACK) ;

layoutBk.draw (g0, 0, yBk);

gl = lineBuffer.createGraphics() ;
gl.setRenderingHint (RenderingHints.KEY ANTIALIASING,
RenderingHints.VALUE ANTIALIAS ON) ;

TextLayout layout = lbm.nextLayout (wrappingWidth) ;
int y = (int) layout.getAscent();

gl.setBackground (Color.WHITE) ;

gl.setColor (Color.BLACK) ;

layout.draw(gl, margin, vy);

if (line2.length() > 0)

{
Graphics2D g2 = lineBuffer.createGraphics();
TextLayout layout2 = lbm2.nextLayout (wrappingWidth) ;
int yy = (int) layout2.getAscent () ;
g2.setBackground (Color.DARK GRAY) ;
g2.setColor (Color.DARK GRAY) ;
int stMargin = ((line2.length() * 300) / 100);
stMargin = (400 - stMargin) + 10; //Start margin code at 415

and gap between histogram = 5 and start histogram at 10 if max.

layout2.draw (g2, stMargin, vyvy);

}

if (countNum > 0)

{
//Line Counter
Graphics2D g3 = lineBuffer.createGraphics();
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TextLayout layout3 = lbmCntNum.nextLayout (wrappingWidth) ;

int yyy = (int) layout3.getAscent();
g3.setBackground (Color .WHITE) ;
int len = 0;

if (line2.length() > 0)
len = line2.length();

int stMargin = ((len * 300) / 100);
stMargin = (400 - stMargin) + 10;
int startMargin = (stMargin - sCntNum.length()) - 30;

layout3.draw (g3, startMargin, yvyy):;
}

images.add (lineBuffer) ;
lineCnt += lineHeight;

}

try {
saveImage (imgFilePath, fileCnt++);
} catch (IOException e) {
System.out.println ("Error writing image : " + e.getMessage());

}

images.clear();
lineCnt = 10;
}

static void savelmage (String fileName, int fileCnt) throws IOException ({
Graphics2D g;
BufferedImage buffer = new BufferedImage (800, 800,
Bufferedlmage.TYPE_INT_RGB);
g = buffer.createGraphics();
g.setBackground (Color .WHITE) ;
g.setColor (Color.BLACK) ;
g.clearRect (0, 0, 800, 800);

for (int 1 = 0; i < images.size(); i++) {
g.drawImage ( (BufferedImage) images.get (i), 0, 5//margin
+ (1 * lineHeight), null);
}

buffer.flush();
images.add (buffer) ;

StringBuffer fullFileName = new StringBuffer (fileName) ;

OutputStream out = new FileOutputStream(new File (fullFileName
.toString()));

ImageIO.write (buffer, "Jjpg", out);

out.close();

File imgFile = new File(fullFileName.toString());
imgFile.setLastModified(ts.getTime()) ;

ts.setTime (ts.getTime () + (60 * 1000));
}

public ImageGenerator () {

}

public static void main(String[] args) {

}
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