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public class Experiment1 {
static boolean arraySearch(int[] d , int v) {

intmax=d[ 0 [
for (inti=1; i< d.length; i++) {
if (v ==d[i]) { € fHuanigama’s v == d[i] ‘e n-1 A%

return true;

}
}
return false;
}
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void f() {
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aload 0

invokevirtual #2
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invokevirtual #3
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gUn 3.2 Jﬁi iy ﬁmgmmuﬁmﬁm
import jprofile.*; . "
import jprofile.util.*; . =

public class Sort {
@rofile(name = "Bubbl : \
inputs =4 j ‘ uf il WtArray. cl ass},

outputs = ot.cl ass},
from= 100 » ~st ‘epeat = 100)

public int[] bubbleSort(int[] data 32
for(int i = O;i<data.length;i++){ %
for(intj =i ;j <data.length ; j++){ =
/1 @rofiler.count ++: = AN
if(datali] > datalj '
int temp = datai
data[i] = datafi];
data[j] = temp; "I

R

}

e AU INENTHYNS

}
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public class Sort {
@Profile(name = "BubbleSort",
inputs = {jprofile.util. RandomintArray.class},
outputs = {jprofile.output.ScatterPlot.class},
from = 100, to = 1000, step = 50, repeat = 100,
di splayTime = true, tinmeTruncate = 5)
public int[] bubbleSort(int[] data){

}

} -
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public class Sort {
@Profile(name = "BubbleSort",
inputs = {jprofile.util.Random ntArray. cl ass,
jprofile.util.SortedlntArray.class,
jprofile.util.ReverselntArray.class},
outputs = {jprofile.output.ScatterPlot.class},
from = 100, to = 1000, step = 50, repeat = 100)
public int[] bubbleSort(int[] data){
for(int i = O;i<data.length;i++){
for(int j =i ;j < data.length ; j++){
if(datali] > data[j]){
/1 @rofiler.count++;
int temp = datali];

datali] = data[j];
data[j] = temp;
}
}
}
return data;
}
}
99a% 3.5 nnsnadiaglliifinianaaes il u%mgamﬁ*ﬁmmﬂﬁq
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public class Sort { v
@Profile(name = "Bubble 4
inputs = {jprofile.utilRang \rray.elass
outputs = {jprofile.output:ScatterPIo mﬁ;ﬁ .
from = 100, to = 1000, ste[g Jepeat.=
countNo = 2) / T ?
public int[] bubbleSort(int[] data) { @
for (inti = 0; i < data.length; i++ _’_’,:‘-I" ,tJ
for (intj=1i;j<da Ie

[/ @rofil er. Count sf O] +-
if (data[i] > dat 1;1‘.7
11 @rofilers
int temp = datali
data[i] = datalj];
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@rofil e(seed = 1000L,
inputs = {jprofile.util.Random ntArray. cl ass},

from= 100, to = 1000, step = 50, repeat = 100)
public class Sort {
@rofil e(name = "Bubbl eSort",
outputs = {jprofile.output.ScatterPlot.class})
public int[] bubbleSort(int[] data) {
for (inti = 0; i < data.length; i++) {
for (intj = i; j < data.length; j++) {
/] @rofiler.count++;
if (data[i] > data[j]) {
int temp = datali];
datali] = datal[j];
data[j] = temp;

} o
} 7 >
} v
return data; /
}
@rofile(name = "l nse ‘ /

public int[] insertionSort(int
for (inti=1; i< data.le
intj=1i; .
int temp = datali];

while (j > 0) {
/1 @rofiler.cou
if(datafj - 1] < temp):
data[j] = data[j - 1];

-

}

datafj] = temp;

} _
return data; .

i |
|

i

}
}
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public class Sort {
@Profile(name = "BubbleSort",
xtitle = "Array Size", ytitle = "Conpairision Count",
inputs = {jprofile.util. RandomIntArray.class},
outputs = {jprofile.output.ScatterPlot.class},
from = 100, to = 1000, step = 50, repeat = 100,
curveFitting = true)
public int[] bubbleSort(int[] data){
public int[] bubbleSort(int[] data){
for(int i = O;i<data.length;i++){

for(int j =i ;j < data.length ; j++){
[/ @rofiler.count++; (
if(datai] > data[j]){ ') 4.
int temp = data[i]; //:;
datali] = datal[j]; - a
datalj] = temp; 2 A

' 7/ |
)

return data;

=2
=

r]
-
-
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public class Sort {
@Profile(hname = "BubbleSort';
xtitle = "Array

inputs = { jprofile.util. Rand

outputs = {jprofile.output_"

from = 100, to = 1000, step = 50

di spl ayAvg = true, dispi

public int[] bubbleSort(int[] ¢ :

for(int i = 0;i<data.le cﬁﬁmzz_-. .

for(intj = i ;j < datade A
if(data[i] > data[j]) .
[l @rofile

. lISwap ¢

i spl ayM n = true)

J
_count ++;

o

2 AugIngninens

return data;

e et
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public class Sort {
@Profile(name = "BubbleSort",
xtitle = "Array Size", ytitle = "#Exchange",
inputs = {jprofile.util. RandomintArray.class},
outputs = {jprofile.output.ScatterPlot.cl ass,
jprofile.output.Excel File.class},
from = 100, to = 1000, step = 50, repeat = 100,
curveFitting = true)
public int[] bubbleSort(int[] data){
for(int i = O;i<data.length;i++){
for(int j =i ;j < data.length ; j++)
if(datali] > datal[j]){ '
/1 @rofiler.cou
int temp = datali];

datalj] = temp/
}

}
}
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public class Sort {
@Profile(

count Names = {"CVWP'y " —‘-;—;—
public int[] bubbleSort(int[] data) { abtt
for (inti = 0; i < data.length; i++) ',:,.1.._ A-J
for (int j = i; j < data.length
/1 @rofiler.co . )
if (datali] > datai} Y]
/1 @rofil
int temp = :j

datal[i] = data[j];

data[j] = temp;

! ﬂ‘UH'JVIEWI?WH']ﬂ’i

}

return data;
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3.4.6 NMSIUUA LUTINNITURAIKNALND Vi’lﬂ’]’iﬂﬂ@'ﬂ\iﬂﬂﬂﬂluﬁ’ﬂﬂ

b4

Tunstinsnziidmasedsiesnisfauineunismiuesans 7 wWien
winfieenisisunisuanua i lumbauansuadamaniu aagdi 3.13 {lianunsadinnig
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éProfile(
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public int[] insertionSort(int[] data) {

}
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3.4.7 NMISIUUART Y NINGALUNITUAASHA
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@Profile(

max Y=50000
)

public class Sort {

@rofile()
public int[] bubbleSort(int[] data) { ... }
@rofile()

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

}

public void quicksort(int[] a, int left, int right) {
if (right <= left) return;
int i = partition(a, left, right);
quicksort(a, left, i - 1);
quicksort(a, i + 1, right);

private int partition(int[] a, int e
inti=left-1;
int j = right;
while (true) {

while (less(a[++i] ,

}
if (i >=j) break;
exch(a, i, j);
}
exch(a, i, right);
return i;
}
private boolean less(int x, inty) {
[/ @rofiler.count ++
return (X <y); -
} i
private void exch(int]] a, m i,
int swap = ali];
ali] = a[j];

a[l] swap;
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Quicksort (=] |
QuickSort
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public Class Sort {
@rofile(name = "Q
xtitle X
inputs = Ut [ y. cl ass},
outputs = {jpro ol i te Pl ot . cl ass},
from = 1000, t JAEE ' 1000, repeat = 100,
adj ust Functi on = sed dDat a=t r ue,
curveFittin
public int[] quicksort(intf{*data) {

e Y]
} -

publ i ¢ doubl e divideByN (dout
returny / x;

ubl'e y){ |
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AnlAsedieresssuy  LERNNIRNULLIEAZIRATAILAAZEIUTIRITZLIL

Tnelfununnaaia gua 4.2

«interface» «interf_ace»
InputGenerator OutputlListener
+get(in n : int) : object(]
|

«uUsSes»

Profiler

.‘%ﬁgﬁ Name : string)

«interface»
Profile

,,,,,,,

1

ExperimentDataManage h._ . ProfileValue

% l-defaultProfile - Profile
' classProfile : Profile, in methodProfile : Profile)

+ExperimentDataManager(in fileNam
+addData(in data : Experimenti
+getData(in methodName : string) :
+writeData()
+readData()

FitFunctioninfo

ExperimentData N

-methodName : s
-countNo : int
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4.2.1 MUIERARTANAULLN

v v

wisndsdaygandin  uparasssnilszTamiivinuandeyaanding

a

o Y

muﬁmmzzﬁ“ﬂwmmmﬁ IAIUANABRINNT

q

wiendsdayandiniuaaian implements BWadNG InputGenertor
o o d' Aﬁl o o v a tﬁl (=3 A a v d' a
Aau@nd lusian 4.1 daierulfaeuneesnilanfianAa object]] get(int n) AU
v dl s dl 1 -4 v A 1 Y o dgl Y &
fayaru1m n T909E U84 Object  MMUeNARdayardinAuAN liAIAILANTAzgn1HTY
a al o dl s dl o 1 o o % 1 a
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public interface InputGeneratorfe J ——
public Object[] get(int n);

ﬁgﬁ 441 auméﬁm InputGenerator

s InpuiGenerator{

public class RandomintArray imple
public Object[] get(int n)

—
int[] d = new int[n]; % | ‘5 4
for(inti= 0 ;i < d.length #i++ D/

d[i] = (int) (100000000*Math.@ndomQ); - 4 &
: =
return new Object[[{d};
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4.2.2 NUILLAAINA

wirsuaning  lueanaassniszTaminniviimasiudaganisinauaey

Tsunsuannsdapuau Waianisuasuudasiasuansznuiuiiauanina uiorndiey
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duldudnana miauananaluna1a® implement aumnefils outputlistener 1Tl

= @ o -QII o tﬂl = a o t:ll
TeRen ANLanslusian 4.3 uazinaaziunnaland luRnTen 4.2

public interface OutputListener {
public void name(String name);
public void xtitle(String xtitle);
public void ytitle(String ytitle);
public void newInput(String |nputGenerat0rName) //
public void newMethod(String methodName, int ne St(g/gﬂﬂtountNames)'
public void newData(double n, doublef]-avg, quble[] max, d’uble[] min);
public void maxY(double value):
public void finish();
public void fitFunction(Arr <Ei unctlonln 0> fitFunctionList);
public void timer(double tim &
public void commonOutp

X
00 ommonOutput)
} -

il 48 Eum@ﬁ%lfg Qutputlistener

Wnan =9 —f PR EAGH)
f F v"fa':‘ i 1
name(String name) = THTIAUINUILLAAINA
. N i ST
xtitle(String xtitle) . TLABAIINNINLLNL X
ytitle(String ytitle) ' SULRANNNNATILNY Y
. . o dl 1 a b2 £ dl =l d‘
newlInput(String.inputGeneratorName) INMANUALINABUBAN QAU WwWannisidasu
WilaenaRday a1
. o dl < ° o g dl o o dl =
newMethod(String methodName, FUTRLNND A, ANUIURN UL LASTANIUL LD
intino,String[] countNames) n3llasNien
newData(double n, double[] avg, Sudeyanimaaedlsznaufog aundeya
double[] max, double[] min); ANUILATINITNNNURAL, ATUIUATINNG
NIIUNINGA LAZANUIUATINTINUTlDLRA
maxY (double value) FUAT Y 1NgATUNITUAASHA
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finish() QNELNHANINAABILAT NIUTNTLAAINA
N1INARD
fitFunction(ArrayList<FitFunctionlnfo> FUsN19299 WandulFurdulAanaans
fitFunctionList)
. . s o -QII ASIQ v t:ll
timer(Double time) uan1svnnulngeds NAraniayanau

fpyaAININ LATANTDIANNAN UG

o

commonOutput( Fullanlnasuananadnliuananaansiues
-
boolean commonQutput) BT R EGL Y

AN519N 490 T8 5 718 AU BB IB SN OutputListener
i

4.3 AIAIUAN “
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N EdMmanesaisnn e lin 19 neeianauaN - Tagndali

k1l
NUAEAA 4 =4
2 ¥
o 1

new Profiler().begin_(‘gl assnane), .

1
o = o

S A s e oy e . 3 ,
AsnasliifopouRdAssoaad B9nalutiwianigniniusiog annotation
@profile  \Iluliy AMERATISHANIRAUR HHGARHARMIARRITNAADY  ANHOIZNIINARDN
v v St v
i MilnenRadaya1LT, UENIRAeATLEN, AIUINATY LN N13VINNNINAASITT UAZATIY
o o Aqy @ i P ° o ° = =
Fadun g fufe sondensuanana lEun waneauauATnN1Ineulneedy, LWaaAdIan
Wnuede, Sedazdeldann WduAndfiede hasiand corveitings, N1INMUAAT Y
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a 1 o t:ll o o o/ = o a =
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01: public class Profiler {

02: void begin(clsName) {

03: init();

04: instrumentation(clsName);

05: classProf = cls.getProfileAnnotation();

06: expDataMgr = createExpDataMgr(className);
07: e =

08: for (method : cls.getProfiledMethods()) {

09: methodProf = method.getProfileAnnotation();
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10:
11:
12:
13:
14:
15:
16:

17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44
45:
46:
47:
48:
49:
50:

51: ...

profValue.extractProfile(classProf, methodProf);
addOutputListeners(profValue);
countNames = createCountNames(profValue, countNo);
adjustMethods = createAdjustMethods(profValue, countNo);
expDataMethod = ExperimentDataMethod(method.getName(), countNo);
random = createRandom(profValue.seed());
fireEvent(Event. METHOD, method.getName(), countNo, countNames);
e s
for (input : profValue.inputs()) {
fireEvent(Event.INPUT, input);
expData = expDataMethod.createExpData(input.getName());
ingen = input.createlnstance();
fitMgr.newlInput(ingen);
e 4
for(n=profValue.from();n<=profValue.to()jn+= prof\/alue step()) {
resetSumCounts();
for (k = 0; k < profValue.repeat(); k_+,i+){
resetCounts();
data = ingen.getData(n);

stratTime = Systém. pahoTime(); |
method.invoke(data); 5.
endTime = System.nanoTime();

times[k]:endTim:zr{ﬁ':l'ime; S
adjCount(sumCounts); —_ -

getCount(sumAdij oqhts); '5 4

} / .04

double[] avg = avggbunts(sumAdJCounts) i
fitMgr.newData(n,avo); : o
fireEvent(Event.DATA, n, avg)‘ -"-"'t"-:,

time = anglme(tlmeg pcof\/alue tlmeTrunG‘ate())
fireEvent(Event. TIME, n, time); =
getExpData() e ey Sl =
} [
expDataMgrraddDala(expDaIaMetbod)——j !
flreEvent(Evem’ FIT n, fitMgr.fit()); _H_J

) =
} o 1

expDataMgr.writeExperimentData();
fireEvent(Event.FINISH,aull);
restoreSourceFile();

umidan Iiimnuiueanalusdlls aeitinszinimual anlwama profile.properties

= ° ¢ o 1 o o oo @ |
waguandelfuammuunasudunaneis W //@Profiler.count++

Profiler.count++

WA 4.4 SHANINTRIFIAILANNTUNINTTNARBIA T

® init (UIMIAN 3) NUTNTNBAIAT WL TR9TT AR LR

® instrumentation (U39AN 4) NvTNRduNIdRAuey anniii
Wt

Fan’ld Java Compiler API [12] Wiaasnauiluaana v waatiunnlde

o 1 n:ll o v
mmmuwmuum%
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¥

® getProfileAnnotation (Ussiadl 5) Vinutindudanniu guuiw
N1INAABY LATIULULNTUAAIHATBIAATE

. o dl o £ z:lld [~3 -e:ll o o Y
® getProfiledMethods (U93viAR 8) yinthAuNAaANgNANTLA9E
annotation @Profile  NNAINNUNRAZINTAAAAYEI999U N1 ETanluANEETaNAt Java
Reflection API [13]

® getProfileAnnotation (Ussiad 9) vinutidaudanindu giluuy
NINARDY UAZILIMLLINSUAPINATEILNTIDA
® extractProfile (1850008 _10) AUt Bauiaue1IsnINesn

ANALIANARNA FANIALABUNADR WAY ANBNANIESE AN T ULE299U9N 1 Aanuanelugia
| -
Nas

void extractProfile(Profile clas
if (classProf != null) {
name = classProf.name();

file metﬂidProf) {

if (methodProf != null) {
if ('methodProf.name().equals!
name = methodProf.n

(o) (';as‘é(de—gull;?rof.name())){

W b

'y} idd
} d S
b ..’a':,'l d:
: =3
} 4 ‘J .?«'ﬁ_-n_
} else if (methodProf!= null) { ’* prs f A
name = methodProf.name(); _— —
LA ey L] =
J b
} N = -0

o e

39aN 4.5 9amaNnIsFaunauAIAa N 3 Usenn

® (NAILANEIUIIENITUBINUILUAAINARIN  profilevale dalal

oy o o A4 o = g o
ANTILEUANIE @ddQutputlisteriers (WFsNAL-1d) A nenIa UL aandenansnuiy

wdituwanena  idu HdeyaluiaIiNNImaaes AIAILANAZUASLHMINEUAANARNG ]

o o a = o a o A
TUNTIUAINATESEI DN N AP fire Event ﬁ\ﬁV]LL@@\‘lsLu INAN 4.6

void addOutputListeneis(Profile an) {
for(output': an.outputs())
listeners.add(createlnstance(output, an));

}
void fireEvent(Event evtType, Object args...) {
for(t : listeners) {
switch (evtType) {

case INPUT:
t.newlInput((String) args[0]); break;
case DATA:
double n = (Double) args|0]; /In
double[] avgs = null; llavg

if (args[1] != null) {
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Double[] tempArray = (Double[])args[1];
avgs = new double[tempArray.length];
for(int ind = 0;ind < tempArray.length ; ind++){
avgs[ind] = tempArray[ind];
}
}

double[] maxs = null; /Imax
if (args[2] != null) {
Double[] tempArray = (Double[])args[2];
maxs = new double[tempArray.length];
for(int ind = 0;ind < tempArray.length ; ind++){
maxs[ind] = tempArray[ind];
}
}

double[] mins = null; /imin
if (args[3] != null) {
Double[] tempArray = (Doublefl)args[3];
mins = new double[tempArray.length];
for(int ind = 0;ind < tempArtay.length ; ind++){
mins[ind] = tempAsray|ind; \

} 7///k

- 8
#

}

t.newData(n, avgs, maxs _mins); break;’ -
case MAX: F -

t.newMax((Double) args[O]) break;
case MIN: -

t.newMin((Double) args[O]); break;_ b A
case FIT: :

t. fltFunctlon((ArrayLlst<FltFunctlonlm‘o>) args[@}f .break
case TIMER: J [ aind f ;;

double timer = (Double) args[0]; :’

t.timer(timer); break; Al -
case METHOD:

int countNo = (Integeé argsfil:

tnewMethod((Strlng)args[O] countNo, (String[]) args[2]); break
case FINISH:

t.finish(); break; i 4
default:

assert false;

\ &
id
.-Jﬂ,}. ,~

L

o dl o =l Q‘ 1 1% 2 [
1AM 4.6 ?V@LWﬂNﬂ’]ﬁ‘LWNuurJﬂLL@@\‘]N@LL@zﬂ’]ﬁ‘LLr"Q\‘iLuﬁlﬂ’]?eLVMUQ?JLL?NmQN@
o dl 3 v dl v 6 lﬂl
® createCountNames (UFgNen  12) NIUUINATINDNLTETVETAURS
o o ) o L Ny o o = | Ao o ' o
FIULILLEINSEID I@ﬂm?qqa@ﬂqqiﬂwﬂq?ﬂqﬂUNqiu countNames V?@VLN Imﬂ‘wmumm@zmﬂt

gninfudaliinuand aenuanslu siah 4.7

private void createCountNames(ProfileValue profValue, int countNo) {

/lcount name
countNames = new String[countNo];
if (profValue.getCountNames().length == 0) {
if (profValue.getCountNo() == 1) {
countNamesJ[0] =
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}else {
for (int ind = O; ind < countNo; ind++) {
countNames[ind] = Integer.toString(ind);
}

}
} else if (profValue.getCountNames().length == countNo) {

String[] tempCountName = profValue.getCountNames();
for (int ind = 0; ind < countNo; ind++) {
if (tempCountName[ind].equalsignoreCase(")) {
countNamesJind] = tempCountName[ind];
}else {
countNames[ind] = Integer.toString(ind);
}
} ')
}else { f/f
assert false; _
} 9
} 1

SUATLAT 298 WElIN13A3198 03 19T QU DAL

' o o i 6 (=3 s
® (eatendjustMethods (U33907 13) nutinRas1eanssiunanlsy

o

foyamunnniulu adjustFunétigns (9% 3.4.8) @ miunasiliunsiniu Tnedsaiiuusias
Faazgnniy wienlsudayalsaimua nn nsawuianliudeyausiazdaende Java
Reflection APl Asfiuanalusian 4.8  uasimienilivdieyaazsinsiunimiimeiiduieys

a o 1 i~ 4 IS Y 4 1 o
T1A double RABIF LL@:ﬁumLﬂumﬂgmm double FIUNY

private void createAdjustMethods(ProfileValue prof\'i'eflffé “int countNo)
throws Exceptlon {,‘—‘-’

Object intstanc = null; Pt J T

if (profValue. getAdJustFunctlons() Iength > 0) {
if (profValue.getAdj

throw new Exception(" lengh of AdjustFunctlons 17 <
profValue. getCountNames() length + ") !'= countNo [" +10
countNo + "]");= -

!

}
adjMethods.= new Method[countNe];

for (int indCount = 0;indCount < countNo; indCount++)*{
String adjFuncName = profValue.getAdjFunctions()[indCount];
if (ladjFuncName.equalsignoreCase(™)) {
Censtructerconstruetor= obj.get@onstructor();
intstanc = eonstructor.newlnstance();

adjMethods[indCount] = obj.getMethod(adjFuncName,
double.class, double.class);

AN 4.8 ANANNNIAS R eINTanL S daya

o ussian 18 lwinuntivmdananiayausaziuuNnandeya

a

ANNANMUALY from | to, WAY step MIMNAULITINAN 24 LANENDNUlULIINAT 26 ada
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HARANUNENARTayaIdn (U99RT 28) MAIAINWTIEATINNWATA AUFUAIRIUINATS

o -QII o 09// t:ll Y o % [ tﬂl Aﬂl o 09/ @ © 1 tzll
(U9TN 33) WAZTILTINANUIUATINIAELTE (U999 AT 34) WHeN1TIATUARNUIDIARAS
(U339AT 36) WALAS TN ELAASEANIIL (UF3TAN 38)
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o
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wdaiuilumenisresna M lundazsey  (LI9eN  31)  WHENINIUATLANNSNWIUATS
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repeat  WEaAANRAL Tnasndayadouidun uazdeyadiunientiaaaan Anlu
v -dl o o Q} % v v 1 o -dl
SReaTAINNNYUATY timeTruncate (L3590 39 afinuAa e Lgaseansu (Ussvinh
-
40)
o o 7 b4 o o—al o 1 a ¥ ¥
o nginiSulanlAviaansBuanfauuavilenAndayaadin
(UssViAN 22)  s¥udNIaATNeA YA ZfuAN AN e IRLAz L adayaadin (L9ian
dll U o dl ".I o dl vaa
37)  WeATLLEIREANLIILLANASNAAenTI LN IAaneLRmNNzan  TaelERanag
Levenberg-Marquardt [14) 2 ftipannia LMA-Package [15] dilauduiugindiaes
o & o i o g ’v.‘i 13 e
AudaiduuuLlangn (U37ia0 44) AnUULAN g A9

constant Sk .
lna- 22

AT, R

B < R

nlnn
- B 2
[~ 51

6. n3

o Mafunnayganimassy  ETURIAMTLINTIATI TN AR

U NAN19 RS ILANFHAANATN expDataMar - (3391, 6)-J1usin i udiayansmaaeg
wpdAanniNAUsat @Profile Tuneas NaaRLTayarnMaaastodNTianaziUTe oA
o % o d‘ Ny v dl v [ % dl o % % a Yy a
wazaoudaun 14350 ivatlasiunsulasuanudwsaniulunidiszilae 19dayaibg
o dl o/ {~3 v & [~ v (=1 1
(u9vinm 14) Innglusolildeyanasindesedmia dazianaudeyaiiiunimaaaandus
azudeuaniayandn aAuAfmtuLEazAalunNIIunney wazanlunimieu
d o 2 e a s c oy oy
Ay (Ussial  41)  waziwsAudeyananimaaesaasufiondinlifi  expbatamgr
WAIAMNNININAABITAUNTIBALATA (U9991A7 43) WHaN1IMININAaBaLaTAasunndaya
nanisaaaduuindeys (Ussinn 47) laeanAuAaT4 ObjectoutputStream  AIUAASTY
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public void writeData() {
ObjectOutputStream outputStream = null;

/' jed : JProfile Experiment Data

String fName = className + ".jed";

outputStream = new ObjectOutputStream(new FileOutputStream(fName));
outputStream.writeObject(experimantDataMethodList);
outputStream.flush();

outputStream.close();

AN 4.9 sdanannsTuNNdayan1Imaaeg

® [estoreSourceFile @139707 49) thdaunMiafuetunAnaants

% = % o dl b4
NALNILNUN immuwqummh

NIt aNeNanIT Aa8 LA gl azdaaliitseudaanlunis

ARAITATMAADINFRINTQEANIINAARIAATE 7] JULLIL L1IBIAINNIINARBILAAZATIENA

¥ a o

THnanunu [F]v'lﬁQ‘LIV’]‘Nﬂ’lﬁ“ﬂm@‘ﬂ\‘i@?éﬁﬂﬁﬁuﬂﬂqﬂﬂ‘]_lﬂ’]ﬁ‘V]"I\‘i’]uLL‘LI‘LW]ﬂ@‘ﬂdﬁ’]\‘ﬂu’ﬁ\? L‘WFNLL&]'

WNUNAENNUasIAa AL AXAL I8 atignuiuin ldudauny Asuanalusiahn 4.10

a U

01: public class Profiler { 7 rFr " . d P
02: void begin(clsName) { F §*., S .
03: init(); - id,

04: instrunentation(clsNane);. - o
05: classProf = cls.getProfileAnnotation();

' R ' dr-l.
06: expbDat aMgr = creatcﬁxp_Dat_ aMgr (chassNane) ;
J'.l" ¥ g _--:a:lfj )

07: I Ll Sy

08: for (method : cIs.getProfiIedMe@s()){ T;' o

09: methodProf = method.getPrefileAnnotation(); = .
% i

10: profValue.extractProfile(classProf, methodProf); 4

-0

11: addOutputListE?m(memexvu .
12: expDat aMet hod- = expDat aMyr . get Dat a( met hod. getName()) :

13: count No = expDat aMet hod. get Count No(');

14: countNames i‘éreateCountNames(profVaIue, countNo):"™

15: adjustMethods = createAdjustMethods(profValue, countNo);

16: fireEvent(Event. METHOD Jmethod.getName(); countNo; countNames);

17: Il

18: for (expData : expDataMet hod. get Dat aList()) { //input

19: fireEvent(Event.INPUT, expData.input);

20: fitMgr:newliaput(expDatasingen);

21: /I

22: for (x = 0; x <= expData.getXSize(); x++) { /Ix

23: tempYCounts = experinment Dat al nfo. get Al |l YS(Xx);

24: for (¢ = 0; ¢ < tenpYCounts.length (); c++) { //countNo
25: resetCounts();

26: for (r = 0; r < tenpYCounts.length (); r++) {//repeat
27: tenmpCount = tenpYCounts[c][r];

28: adj Count (t enmpCount ) ;

29: suntCount (t enpAdj Count ) ;

30: }

31: avg[ c] = avgCount s(sumAdj Count) ;

32: }

33: fitMgr.newData(expData.X(n),avg);
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34: fireEvent(Event.DATA, expData.X(n), avg);

35: time = avgTime(expData.times(n), profValue.timeTruncate());
36: fireEvent(Event. TIME, expData.X(n), time);

37: }

38: expDataMgr.addData(expDataMethod)

39: fireEvent(Event.FIT, n, fitMgr.fit());

40: }

41: }

42: fireEvent(Event.FINISH, null);
43: recoverSourceFile();

44: }

45: ...

i
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® 513 expDataMgr; (m:mmw 6) mmummmmmmmmn

windeys Tnaendenqad opjectnputstream” Falansluaian 4.1 39avld enfisdas
'] ’} #

dad

FiaN ExperimentDataMethod

public void readData() { f" "
ObjectinputStream inputStr nuII 4 ,’_‘ ﬁ-‘f ﬁ

[;

/I jed : JProfile Experiment Dat T—
String fName = className + jed S 1.
inputStream = new ObjectlnputStream(_ ew Fllelnp—g‘r'Stream(fName))
expDataMethodList = (ArrayList) inputStream, readbbjetto

1 )

%, = g B |

3
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1
a

AT 4.11 ?ﬁmLﬁﬂmr]qifa'qu%fasg@maﬂwvrm@qLﬁu

o

'
(-3 [ o A

o UnaureaNResNgnniuAae @Profile (U339 8) %ﬁqfﬁmgam

a
|

NNINARBITBNLNTDN DA SRR AAETALDINTIDN (UFITAN A2)Maz AvdiayadauIuAaLiL
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ANRTNNTUNANNNAATuRLTE data

q

99N 5.1
aI/ ] Id o

¢ = o S . o A o
AINUBIALUAES  //@Profiler.count+ < WanlaluniAamds  max =

datafil;,  wazluAndalas

public class FineMax {
@rofile(nane = "Find Max Cha
yt itle="

from= 100
curveFitt 1’ g=true(
public int max(int[] data) {
int max = data[0

f‘::(('r:;;;z;t;ﬁa‘ug&lﬂ{ﬂEl‘mWEﬂﬂ‘i

/1 @’ro | er.count ++;

}Wﬁa\mmumwmaa

return max

}
}

WA 5.1 NMIneaeIIAeAENILREuAININgR
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[ ] Find s Change Max Value iz - ]
Find Max Change Max Value

d D
A uua IuuL log n

mmumasﬂmﬂmﬂ@ﬂummﬂam

IUIARIE] nanisnaaadluilaglduanig
neneudn Hisuauntsulat utwrf;;)k 2 ilTne i eadion divideByLog
WAZNIMUA adjustFunctions i ' N1 Y M @Profile Aauanalis s9aN
5.2 memiﬂi‘umﬂmmmmmﬁmﬁﬁgg AR ML ANTENAN LN AEIURR
NINGANIEFE Inn (HHAIAA LTunT9EREIaRIINI2Il MWNgATu max HUNER

ngiALlALLL logaritt 1anfuee Knuth [4] Auanali

<

1 o 4 III —— iy 1 o y o 6 a
mmﬁmmuﬂmﬂ?mujmﬂamimﬂLfa@m NANINLY H,, —1 Tneih H, ARANUINENTNaTN

= a
A N S WA
public class Fine { d
@Profile(name = ﬂlnd Max Change Max Value"
ytitle="#update/lo

( ammﬁmummmaa

public int max(lnt[l data) {

}
publ i ¢ doubl e di vi deByLog(doubl e x, double y) {
returny / Mth.log(x);
}
}

AN 5.2 nMamasasmARaNalatuANIngn Tnsliunanimeass wazldnanis

NAADILAN
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r[é] Find Max Change Max Value ﬁlglg
Find Max Change Max Value
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@Profile(name = “Move to front", xtitle = "N", ytitle = "Count",
i nputs = {Random nt Li st . cl ass,
Randonzi pf | nt Li st. cl ass},
outputs = {jprofile.output.ScatterPlot.class},
from = 1000, to = 10000, step = 500, repeat = 300,seed=1000L,
curveFitting = true)
public boolean search(List d, int x) {

for (Iterator i = d.iterator(); i.hasNext();) {
/1 @rofiler.count++;
if (((Integer) i.next()) == x) {
i.remove();
d.add(0, x); // ehatayallsdusanis
return true; ‘
}
}

return false;

3999 5.3 N1INAABIN @u@’lumﬂmmﬂ?ummﬂm

public class RandomintList i
private int[] d;
private List dList;
private int n;
private RandomintList() {

n=0;
}
public void init(int n) {
d = new int[n];
dList = new ArrayList();
for (inti=0;i<d.le
Random rgen = ne
/I--- Shuffle by exchan
for (inti=0; i < d.length; i++
int randomPosition gen nextint(d.length);
int temp = d[i];

Si?a'né’iﬁﬂ"ﬁ%m NYNINYINT

for (inti=0;i< d length; i++){ dList.add(d[i]); }

LARTRINTUURIINYAY

public Object[] get(int aN) {
if(n = aN){
n = aN;
init(n);
}
inti = (int) (n * Profiler.random.nextDouble());
return new Object[|{dList, new Integer(i)};

IWaN 5.4 wiaen@ndaya RandomintList



public class RandomZipfintList implements InputGenerator{
private int[] d;
private List dList;
private double[] zd;
private int n;

public RandomzZipfintList() {
n=0;
}
public void init(int n) {
d = new int[n];
dList = new ArrayList();
for (inti=0;i < d.length; i++) {
dfi] =1;

}

Random rgen = new Rando

/I--- Shuffle by exchangin

for (inti=0; i < d.length; i+
int randomPosition =
int temp = d[i];
d[i] = d[randomPosition];
d[randomPosition]

}

for (inti=0;i<d.leng
dList.add(d[i]); '

}

double zn = 0;

for (inti=1;i<=n; |++){
zn+=1.0/1i;

}

zd = new double[n];

for (inti=0;i<n;i++){
zdlil=1.0/( +

} ?

for (inti=1;i<n;i 5’:

zd[i] += zd[i - 1]; E
} ,

}
@Override

polc i) 0%“&1 ANYNINYINT

n = aN;

}ﬁwwmnimummmaﬂ

double x = Profiler.random.nextDouble();
for (i=0; i < zd.length - 1; i++) {
if (x < zd[i]) {
break;
}
}

return new Object[|{dList, new Integer(i)};

99aN 5.5 uiaen@ndaya RandomZipfintList
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aeuanunnlliies (ReverseintArray ) LHB9AINA9N139LATZHTINAADIIRDINTIDA
fosgunudieyaluanmunizipanii Fhuaadsy @Profile  IANILAUARNA WEANAUUAAN

¥ ]

seed iriusn fﬁmmmmm@muumﬂLW@quuwmmm@mm%mmm‘ﬂm@mmw

kTl 9

mﬁ@uﬁu‘luﬁuﬁqmam?w AN ‘V] @Profile LA LNﬁﬂ@ﬂWﬂuﬁ%‘ﬂﬂ’]ﬁ‘Wﬁ@’ﬂ\‘lLLZ\lwﬂ'}‘Vluﬂ

1 12
zﬁdﬂdsjd

outputs JequAaziLTanRe UINLAAIHATY  0iE mmmnﬂu‘ﬁﬂunummﬁm (max

heap)

s 54 wamsliidiudanieaieBUfensdes ) Uiuiiulidauounis
Whauwauilu o) dwiudeyasadivivaidgliunynaaes 1Nzl 5.5 waneliiviu
1 v = v 1 QI :: a o = o = ] %
daneaiELAaentsAe o NEWRE g sETiaeesd wIunsFeuWausneiu Ineay
fu o(n) Wedayardasimitugiuaziuu@asaintiesllvnnn - usitindeyaandniu
wuuBesanunnldmdietngan sl inaesaanaunisiBeunausivaziilu o(nlogn) v

|
aanpfesiunIsnswimnalardans. wanaiunsileasredeyauuugy  Aauounng

whaudauensumu ol 00w -

@Profile(seed = 1000, ytitk‘/: ,
i nputs = {j profi
j pr of
j profi
from = 10000, to = 100000,
curveFitting = true)
public class BuildHeap { 1
@rofil e(name = "Built b;f bottom up*" he}ipl fy (#c‘r‘rrps)
outputs\ = {jprofile.output.ScatterPlot:- cl ljass})
public void medHeaplgrth d){ "'JI
int size = d.length; —
for (intk =size / 2 - 1':-"‘ >=0; k--) {
fixDown(d, size, K); /I diag 9 U5y

til ‘Sort'éﬂl nt Arr ay. class,
Ut . ‘Randdﬁf nt'Ar ray. ¢l ass,
. ut | I' Rever*sﬁ,l nt Array. cl ass},

}
}
@rofil e(namer= “Bui 'Y by li nseritilons (#cnps)",
outputs = {jprofile.output.ScatterPlot.class})
public void buildHeap2(int[] d) {
int size = d:length;
for (int k'= 1; k < dlength;"k++) §
fixUp(d, K); /I Aag 9 Ry
}
}
void fixUp(int[] data, int k) {
while (k > 0) {
intp=(k-1)/2;
/] @rofil er.count ++;
if (data[k] >= data[p]) {
break;
}
swap(data, k, p);
k=p;
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}
}
void fixDown(int[] data, int size, int k) {
int c;
while ((c =2 *k + 1) < size) {
/halsauiien 2 A%y 1) data[c] < data[c + 1] 2) data[k] >= data[c]
[/ @rofiler.count += 2;
if (c < size - 1 && (data[c] < data[c + 1])) {
c++;
}
if (data[k] >= data[c]) {
break;
}
swap(data, c, k);
k=c;
}
}

void swap(int[] data, int c, int v
int temp = datalc]; o
data[c] = data[k];

data[k] = temp;
}
}

s1iaf 5.6 Msmaaevienufol laudsstsinanenifitiifedinsdininndaeiEnng

| £ Built by bottom-up heapify {# =18
200,000 { - remmremememenene et ./,
‘L i : via
175,000 s
150,000 - g = :
& 125,000 %
o .
5 100,000 : :
* s s
75,000 { proweroboemeeee - : :
50, 4 11
25,008 ; A
£ — -
7 0.8 00 100,000

j'pro &.util. Sorte Intarray @ Jpro e.ut|.RancomntA|‘|‘ay & jpro e.ut|.Re\rerse nt av
“— jprofile,util. Sortedint Array_Linear _FIT — jprofile, utl RandomIntAray_Linear_FIT
— jprofile.util.ReverselntArray_Linear_FIT

‘ﬂﬁ 5.4 mmummﬁﬂumﬂmmm?mwaﬂ ANEINNTARE ] ﬂi“i.l"llﬂﬂ@lu’ﬂ%ﬁ‘ﬂ
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—
|| Built by insertions (#Fcmps) =[5

Built by insertions (#cmps)
1,500,000 _J 1 T T S R

Homps

500,000 P

250,000

70,000 80,000 20,000 100,000

o o o A
FAIULIRIN

dnya A mmmmuumﬂmuu 2

] ; o/ { o/ 1
niAmFunaFeneLdea (¢ vFif ﬁ vfiaya (MOV) Tnelsisias

° =
NIYUA countNO dLL

W,@m&#;@Pgoﬁ .;P‘ countNames = {“CMP","MOV}

@Proflle(seed 1000L,

wj% Ef;%ﬁ.fa’ NYINT

public class Sort2 { 'Y,

aor it a\‘}mm WRIANENA Y

out puts = {jprofi
public statlc void quicksort(double[] a) {
quicksort(a, 0, a.length - 1);

}

public static void quicksort(double[] a, int left, int right) {
if (right <= left) return;
int i = partition(a, left, right);
quicksort(a, left, i-1);
quicksort(a, i+1, right);
}
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private static int partition(double[] a, int left, int right) {

inti=left-1;
int j = right;
while (true) {

while (less(a[++i], a[right]))

while (less(a[right], a[--j]))

if (j == left) break;
if (i >= ) break;

exch(a, i, j);
}
exch(a, i, right);
return i;
}
llisx<y?

private static boolean less(dou
/1 @rofiler.counts[O
return (X <y);

}

/I exchange a[i] and a[j]
private static void exch

/1 @rofiler.counts[d]+=8: A wap 1 \\ fd “osia 1 0o
double swap = a[i; - '
ali] = a[j];

afj] = swap;

@r of i | e( nane=" Mer
outputs = {j

public static void mergeSort( double [}=
double [ ] tmpArray = new do o;ﬁ”
mergeSort( a, tmp ﬁ, ;

terPl ot.cl ass})

}

private static void mergeSort( dot
int left, int right ) {

EERUSANN TNYINS

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

}’JWTWTTT"SW‘JMTJV]EJ’IQ d
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private static void merge( double [] a, double [ ] tmpArray,

}

}

int leftPos, int rightPos, int rightEnd ) {
int leftEnd = rightPos - 1;
int tmpPos = leftPos;
int numElements = rightEnd - leftPos + 1;

/I Main loop
while( leftPos <= leftEnd && rightPos <= rightEnd ){
/1 @rofiler.counts[O0] ++;
/1 @rofiler.counts[1] ++;
if( a[ leftPos ] <= a[ rightPos ] )
tmpArray[ tmpPos++ ] = a[ leftPos++ ];
else

}

/I Copy tmpArray back
for(inti=0; i < numElem
/1 @rofiler.counts|
a[ rightEnd ] = tmpArray[
}

-
i

99aAN 5.7 N1INAAALLILLILT

]
m@uaimﬂhfm qwcksort LAy mergesor“[

ﬂ uﬁgj&’l% ﬂ%ﬂ%ﬁmﬂ '}ﬂ ‘E@WLL‘UU quicksort WAy

WL mergesort mmum\mmmnﬂ?ﬁumﬂmmmmamamumawimLmu O(nlogn)

| i Kb i R Bl nssmene

da3a Inanuituuy mergesort  AMUIUATITBINITARLTRYANINNTIAIUIUATINTS

whauiaudeya

il [ 2
LL@”ﬂq?@@UﬂﬂHQTUHW?L?HQ



52

A0 8000 90 10D

Plsirray MOV _MLogh_FIT

g7l 5.6 4 / \1\\ 3 Berdieyauy qsort
A 77 EEET )\ AN =
lllm "m\\‘
¢ il
%?.
I'Bttlzes
B ol Ut R-ndm{m‘nnu-v ® jroofie, mi.ﬂaﬂ”bhm—rw,-_uw
pptin _FIT

'i“]JV] 5.7 @”ﬂ?uﬂﬂﬂ‘]ﬁﬂuLV]EIULL@“’ﬂWT@@‘]J‘II‘ﬂN@uﬂﬁﬁ‘L?ﬂ\‘l‘lI@N@LL']_l‘Ll mergesort

s AR BN %ﬂﬂ%ﬂuﬂ 4 Byt

Liﬂ\i‘ﬂﬂﬁqﬂiﬂﬂl“ﬁﬂﬁ mergesort LL‘]JU’&%"N’B']L%‘EI‘H'JFI%"]'J nu LL‘LIU’&@‘]JGLNE'IL?EILGIN

aal al v A Y [ 1 ¥ o
AONITLIENTBY AL mergesort ﬂ'ﬂﬂ’]?LL'].l\‘]‘ll‘ﬂ%;ll@LﬂudQuﬂﬂﬂ 7] BAUN

<

Yoyatianusazinfiusdduuiansnidnfoefudwin  AaglideyadiFasdisunu
aa a sl % 2 o v ac ¥

feams  luidauladnnzisuauafimsnBeuiieuuazmsaduiiogaliianemadienya

Ny seudnaunuadudeyaluansdidn  [20] AuaiNestdonse  dnazlimnusnanii

asigls sananslu 99ian 5.7



@Profile(seed = 1000L,
inputs = {RandomDoubleArray.class},
xtitle = "N", ytitle = "count”,
from = 1000, to = 10000, step = 500, repeat = 100,
countNames = {"CMP", "MOV"}, curveFitting = true)
public class MergeSort {

@rofil e(name="MergeSort Sane Array",
outputs = {jprofile.output.ScatterPlot.class})
public static void mergeSortSameArray(double[] array){
mergeSortSameArray(array,0,array.length - 1);

}

public static void mergeSortSameArr.

int low = lo;

int high = n;

if (low >= high) {
return;

}

int middle = (low + hig
mergeSortSameArray(arr.
mergeSortSameArra
int end_low = middle;
int start_high = middle
while ((lo <= end_lo

/l@Profiler.counts[0]+

}else {

for (int k = start_high - 1; k >
@ Profiler.counts[1]++J..-“‘-' R

-
arraylk + 1] =arr,
} e
//@Profiler.co ‘b‘i

array[low] = Te ‘
low++;

end_low++;

D HUEINENTNGINS
RehiEra s R ER

ergeSortnewArrayi
double [ ] tmpArray = new double[ a.length ];
mergeSortnewArray( a, tmpArray, 0, a.length - 1);

}
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private static void mergeSortnewArray( double [ ] a, double [ JtmpArray,
int left, int right ) {
if( left < right) {
int center = (left + right ) / 2;
mergeSortnewArray( a, tmpArray, left, center );
mergeSortnewArray( a, tmpArray, center + 1, right );
merge( a, tmpArray, left, center + 1, right );
}
}

private static void merge( double [] a, double [ ] tmpArray,
int leftPos, int rightPos, int rightEnd ) {
int leftEnd = rightPos - 1;
int tmpPos = leftPos;

int numElements = rightEnd - leftPos + 1; ‘ f | .

/I Main loop //:;

while( leftPos <= leftEnd && rightPos <= rightEnd){
l/@Profiler.counts[0]++: 2 A

/l@Profiler.counts[1]++;

if( a[ leftPos ] <= a[ rfightPosj+) -
tmpArray[ tmpPos+#] = TTPOSHE |

else '
tmpArray[ tmpPao

] =@l rightPos++ 1,
AWE Y

} ' F EAR ¥
— '
while( leftPos <= leftEnd ){& // Jestlof fir&t half
l/@Profiler.counts[1]+#: - ?'JL
tmpArray[ tmpPos++ | = a[ leftPos++ |; b 4

} W “of
while( rightPos <= rightEnd ){/// Copy fest of right-half

/l@Profiler.counts[1]++; STt S
tmpArray[ tmpPos++ ] = a[ righé Pes++1; ;-"
} e -
/I Copy tmpArray ba;k f
for(inti = 0; i < numlements, tt, rghtEnd--O¢ o
ll@Profiler.counts[d]++; ._H.,_Jl
a[ rightEnd ] = tmpArray[ rightEnd |; priv
} U

}

}
4
o o

o a =4 ~ o v P
TUAN 5.8 N1TNAARN L‘]_E\EluLWHU@WNQHﬂ?QT@QﬂW?LL@EULVIHULL@Z@@UT@H@ Iuﬂqﬂﬁ‘ﬁl\'j
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@ MergeSort Same Array

MergeSort Same Array

25,000,000

22,500,000

20,000,000

17,500,000

15,000,000

12,500,000

count

10,000,000

7,500,000

5,000,000

2,500,000

_....-—l'

0]
1,000

2,000 3 4000 VB 0 7,000 8000 9,000 10,000

] jproﬁle.utiI.RandomDoubI ay_t
~—— jprofile,util. RandomDouks

_MOV_Power2_FIT

|£] MergeSort New Arraj

— -_— L ? _ b r';ﬂh___ﬂ ————
1 / '7 e . \
917 5.8 AuaunnsiFetiin g L / ANLUBY ~ IRy auLIL mergesort WLLAAU

= B

275,000

250,000
225,000

200,000

175,000

150,000

count

125,000 -
100,000 4
75,000 1%
50,000

25,000

‘,Em 3,000 4,000 5@ 6,000 7,000 8,000 9,000 10,000

TSR T ST e

BATETIATI



uNN 6
AgUnanIsIReLaTIDLAUBLUY

6.1 @gUnan153E

fRdelimunpanaessnlsrlamilazianuannisins s idanesin
7Anes AANEETEAANTZluNITIMImeaes Wengiinseiaaullsunsninenimiann

NANIINAAES LU annotation @Profile ANUU

ﬂ’TI/T‘LLﬂﬁ‘ﬂLL‘i_I‘LIﬂ’Wﬁ‘V] AN LL@wﬁ‘ﬂLL‘LI‘LIﬂ’Y:]‘L

9J

NN muummmmuimumﬂ [3]’}\ mmm?mmm’wmmu LN‘ﬂﬁ\‘ﬂWﬂfJ

muqummu LGN

¥ . “ 1 ] a & o a a
ffogun  wananilenaazs 1498N9TINNTAATIZHEAN B NN LT
ARANART LN IEuanelfigua aenalan s RN N I3 fRpazianunsnBanaa

naneaesiunuanNgiiiingds s fea1aiiniailf suanenallan  Beazinliig

k1l

,ﬂﬂﬂﬁﬂ@ﬂﬂ?ﬂuﬂuwuﬁﬂﬂﬂluﬁﬂ"llﬂ\‘i

n '1 VGLLZQNS],‘LAM’W?’W\W] 6.1 @ﬁﬁﬁma i 99 paa9mAKldunn

ﬂUH')WHWﬁWHWﬂ‘i
QW’]Mﬂ‘ﬁﬂJﬁJViT}ﬂmaﬂ



57

BANBINH Usnnaudinyariidn QUL AINITNARRY (S.)
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n.1 398AN49 annotation @Profile

import java.lang.annotation.*;

@Retention(RetentionPolicy.RUNTIME)

public @interface Profile {
String name() default ";
String xtitle() default "instance sizes";
String ytitle() default "instruction counts";
long seed() default O;
Class[] outputs() default {};
Class[] inputs() default {};
int from() default 10;
int to() default 100;
int step() default 1;
int repeat() default 1;
int countNo() default 1; g
double maxY() default Douhlg
String[] countNames() default {j
boolean displayAvg() defa ue
boolean displayMin() default false;
boolean displayMax() default false;
boolean displayTime() defaul
double timeTruncate() default O;
boolean curveFitting() default false
boolean useOldData() defaulgfal
String[] adjustFunctions() defaul

otation @Profile

o~

(
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MANUIN U FARLENTHAAURLLNUIENAATANAUNTIUASNUILLAAINA

I
o

2.1 svaAdanaenandeya1idn Randomintaray  HaRdeyaluasduLL

ANUIUFNLU LN

public class RandomintArray implements InputGenerator{
public Object[] get(int n) {
int[] d = new int[n];
for(inti=0;i<d.length ; i++){
d[i] = (int) (200000000*Math.random());

}
return new Object[[{d};

}

public class SortedIntArray
public Object[] get(int n) {
int[] d = new int[n];
for(inti=0;i<d.length ;i
dfi] = i;

}
return new Object[[{d};

e /N
} - ——

o o & o —;‘_‘Ta o, 0 L, =
3‘1/1’&171 U2 ML mﬁﬁm SortedIntArray

bt . )
Y S —
1.3 sudAdwIENaRTesa1n may  Wandeyaluaiisd
WULAUE N LU Bean nann A e {

public class ReverselntArray iqunents InputGenenator{

public Object[] get(i i ‘
miareiitig ) 4 V1EIVIIWEINT
for(inti=0;i%d.length ; i++){
dil=n-i;

 FHIRANTA UM TN

sWaf 2.3 wienandeya1idn ReverselntArray

a v

2.4 siaAdahenanieyar il Randomintlist  HARTBYATUIIENE

a

o < ] 9 ] A v @ ° < d' = < 3
@WH’JHLWNLLUU@N ‘Wﬁ"?]ll?ﬁllL@@ﬂﬂﬂﬁﬂ@@ﬂﬂﬂ%ﬂu@ququmﬂ x HALTEUNINNBRA get AFauInlu

wiazauaresdiayandin azizanufian inint n) LD LETRINTIENNEANUILAN LGN
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ANgRMNAULANNArNIRaNLAIdeAUTTIAIATLANNIIAREY  WERNINIAINIR I

WNLLLEH

import java.util. ArrayList;
import java.util.List;
import java.util.Random;
import jprofile.Profiler;
public class RandomintList implements InputGenerator{
private int[] d;
private List dList;
private double[] zd;
private int n;

publlc RandomlntLlst() {

. Sy
}
public void init(int n) {

d = new int[n];

dList = new ArrayLlst()

for (inti=0;i<d. Iength
dlil =1

}

Random rgen = new

/I--- Shuffle by exchangi

for (inti=0;i<d.len
int randomPosition = r
int temp = d[i];
d[i] = d[randomPosition
d[randomPosition] = t

}
for (inti=0; i< d.length; i++){
dList.add(d[i]);
} -
} ~A T
@Override v— L)
public Object[] get(int a ‘-
if(n 1= aN){ -m
n = aN;
init(n);

.m.-@m)(ﬂll&l’J NAUNINYINT

return new Ject[l{dLlst new Integea;(l)}

9 sWaf 2.4 misanandeya1dn RandomintList

2.5 siaAdaanandeya1din RandomzipfintList  HAATBYATUIE
MEANUIUANLLLAN Wianaandayaaanuniuauwsn x An1anszanauuy Zipf 1w
= @ & | 3 s = a A o
Fanwfian get ATfusnlulsazauInresliayadii azisaniuien iniint ) NawITEN

PNENURUIANULILAN  UAZeNFIIAININITANLLL Zipf AndlguAtaanuIuiles
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a o '8 1 . o < dl A ¥ 1A Y o
WRsLauiuenfise AN TNIZAELLL Zipf MW@’]NQHLMNW@ZQT]L@@ﬂLL@’J’&\‘lﬂiﬂﬂﬁl’)

AIUANNIINAND] WEANINEINT

public class RandomZipfintList implements InputGenerator{
private int[] d;
private List dList;
private double[] zd;
private int n;
public RandomzZipfintList() { n = 0; }
public void init(int n) {
d = new int[n];
dList = new ArrayList();
for (inti=0; i< d.length; i++) {
dfi] =3;

}

Random rgen = new Rand
/I--- Shuffle by exchangint
for (inti=0; i< d.lengthyi
int randomPosition = r
int temp = d[i];
d[i] = d[randomPositi

}

for (inti=0;i<d.len
dList.add(d[i]);

}

double zn = 0;

for (inti=1;i<=n,;i++) {
zn+=1.0/1i;

}

zd = new double[n];

for (inti=0;i<n;i {

zd[i] = 1.0/ (i + 1)4zn

} \7F

for (inti=1;i<n;i+ 7‘
zd[i] += zd[i - 1];

T AU NN INYINS
m@mmnim AN Y

double x = Profiler.random.nextDouble();
for (i=0; i < zd.length - 1; i++) {
if (x < zd[i]) {
break;
}
}

return new Object[[{dList, new Integer(i)};

sWad 2.5 wilienandaya1din RandomzZipfintList
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ANAYAAIAAIA JFreeChart [21]
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wapaEan1Inaaadtilunsn Tag

import java.awt.Color;
import java.awt.event.MouseWheelEvent;
import java.awt.event.MouseWheelListener;
import java.awt.geom.Ellipse2D;
import java.util.ArrayList;
import java.util.logging.Level;
import java.util.logging.Logger;
import javax.swing.JComponent;
import jprofile.fitting.FitFunctionInfo;
import org.jfree.chart.ChartFactory;
import org.jfree.chart.ChartFrame;
import org.jfree.chart.ChartPanel;
import org.jfree.chart.JFreeChart;
import org.jfree.chart.axis.NumberAxis;
import org.jfree.chart.editor.ChartEditoiManager;
import org.jfree.chart.plot.PlotOsientation; ,
import org.jfree.chart.plot. XYPlot, " !
import org.jfree.chart.rendergr-;—x’y.StandardXYIte Renderer;
import org.jfree.chart.renderer.xyXYDoiRenderer; «
import org.jfree.data.xy. Default'XYDataset ' ;
public class ScatterPlot |mpfements OulputLlstene[‘{
private ArrayList x; - W,
private ArrayList[] y; ’ “

-

private DefaultXYDataset dataset = new- DefaultXYDataset()
private DefaultXYDataset datasetTlme new Defa}'mltXYDataset();
private DefaultXYDataset datasetFit.= new DefaultX\!Dataset()
private String inputGenerator; 5
private String name;

private String methodName;
private String xtitle; |4
private String ytitle; j
private int countNo;

private String[] countNames;
private ArrayList]] yMax;
private ArrayList[] yMin;

private ArrayList.time;

private ArrayList fitFungtionList;
private boolean commonOutput;
private double maxy;

.—--i

L

static’ Lkogger logger= Legger.getLogger(ScatterPlot.class.getName());

@Override

public void name(String aName) {
name = aName;

}

@Override

public void xtitle(String aXtitle) {
xtitle = aXtitle;

}

@Override

public void ytitle(String aYtitle) {
ytitle = aYtitle;

}

@Override
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public void fitFunction(ArrayList<FitFunctionIinfo> afitFunctionList) {
fitFunctionList = afitFunctionList;

}

@Override

public void newlnput(String alnputGeneratorName) {
/Iprepair data for new input
if (x = null) {

genDataset();

}
logger.log(Level.INFO, "init ScatterPlot");
inputGenerator = alnputGeneratorName;
X = new ArrayList();
logger.log(Level.INFO, "init ScatterPlot c
y = new ArrayList[countNo]; |
yMax = new ArrayList[countNo];
yMin = new ArrayList[countN
for (int indCnt = 0; indCnt <

y[indCnt] = new ArrayList();
yMax[indCnt] = new ‘
yMin[indCnt] = new

}

time = new ArrayList();
}
@Override
public void newData(do
x.add(n);
if (avg != null) {

" + countNo);

2

if (max != null) {
for (int indCnt = O3
yMax[indCnt]
} wdi
| J

if (min != null) {

TN N S
wad ) AN IUNAINY A Y

if (x !=null) {
genDataset();

}

JFreeChart chart = ChartFactory.createScatterPlot(
name,
xtitle,
ytitle,
dataset,
PlotOrientation.VERTICAL,
true, // legend?
true, // tooltips?




false // URLs?
)i
ChartEditorManager.getChartEditor(chart);
final XYPlot plotBg = chart.getXYPlot();
plotBg.setBackgroundPaint(Color.white);
plotBg.setDomainGridlinePaint(Color.BLACK);
plotBg.setRangeGridlinePaint(Color.BLACK);
[ffit line
int dataSetIndex = 0;
if (datasetFit.getSeriesCount() > 0) {
dataSetIndex++;
final XYPlot plot = chart.getXYPlot();
final StandardXYIltemRenderer render

renderer2.setDefaultEntityR
plot.setDataset(dataSetInd

}
/lchart time

if (datasetTime.getSeri
dataSetIndex++;
final XYPIot plot =

plot.setRenderer(dataSet!
axis2.setAutoRangelnclu
plot.setRangeAxis(1, axis2); =
plot. setDataset(dataSetIndex,.f@’xasémrﬁé :

plot. mapDatasetT‘_‘ﬁRangeAms(dataSetln ex _1_
}

ChartFrame frame = e
ChartPanel panel = fr
addListener(panel);
frame.pack();
frame.setVi

Sﬁﬁmwamwmm

public void timer oubIe value) {

IRIRIN I INYAY

private

double|]|] data = null;

double[][] dataMax = null;

double[][] dataMin = nuII;

String serieName = ""

if (commonOutput) {
serieName = methodName +

}

serieName = serieName + inputGenerator;

for (int indCnt = 0; indCnt < countNo; indCnt++) {
String countName = countNames[indCnt];
if (lcountName.equalslgnoreCase(")) {




countName = + countName;

}
if (fitFunctionList != null && fitFunctionList.size() > 0) {
FitFunctioninfo fitFunctioninfo =
(FitFunctioninfo) fitFunctionList.get(indCnt);
[ffitdata
double[] fitDataY = fitFunctioninfo.getY();
int fitDisplay = O;
for (intind = 0; ind < x.size(); ind++) {
if (fitDataY[ind] < maxyY) {
fitDisplay++;
telsef{
break;
}

}
double[][] fitData = new

for (int ind = 0; ind < fi
if (fitDataY[ind] < max
fitData[O][ind] =

}

/[Average
if (y[indCnt].size() >
int avgDisplay = 0;
for (int ind = O; ind .
if (Double) y[indCn
avgDisplay++;
telsef{
break;
}
}

data = new dou
for (intind = 0; i anglspIay; Inad++
data[O][ind] = (D%pble) x.get(ind);

da::;@w fimsnenns
W?Nﬂ{‘im URIINYIAY

|nt maxDisplay = 0;
for (intind = 0; ind < x.size(); ind++) {
if (Double) yMax[indCnt].get(ind) < maxy) {
maxDisplay++;
telse{
break;
}
}

dataMax = new double[2][maxDisplay]
for (int ind = 0; ind < maxDisplay; ind++) {
if (Double) yMax[indCnt].get(ind) < maxY) {




dataMax[0][ind] = (Double) x.get(ind);
dataMax[1][ind] = (Double) yMax[indCnt].get(ind);
}
}
dataset.addSeries(serieName + countName + "_MAX", dataMax);
}
/IMin
if (yMin[indCnt].size() > 0) {
int minDisplay = 0;
for (int ind = 0; ind < x.size(); ind++) {
if (Double) yMin[indCnt].get(ind) < maxY) {
minDisplay++;
telse{
break;

}
}

dataMin = new double Iay]¢
for (int ind = 0; ind < minDisplay; ind++) { N
if (Double) yMir e .

dataMin[0][ind}s=

if (dataMinSize > 0)
dataMin = new doub

}
if (time.size() > 0) {

“ERRAA NN

data[1][ind] = (Double) time get(m&)

apliep e WHANYA Y

x = null; y = null;
yMax = null; yMin = null;
time = null;
}
protected void addListener(ChartPanel chartPanel) {
chartPanel.addMouseWheelListener(new MouseWheelListener() {

@Override
public void mouseWheelMoved(MouseWheelEvent e) {
if (e.getScrollType() '= MouseWheelEvent. WHEEL_UNIT_SCROLL){
return;
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}

}
if (e.getWheelRotation() < 0) {

increaseZoom((ChartPanel) e.getComponent(), true);
}else {
decreaseZoom((ChartPanel) e.getComponent(), true);
}
}

public synchronized void increaseZoom(JComponent chart,
boolean saveAction) {
ChartPanel ch = (ChartPanel) chart;
zoomChartAxis(ch, true);
}
public synchronized void decreaseZoom
boolea
ChartPanel ch = (ChartPanel x
zoomChartAxis(ch, false

omponent chart,

}
private void zoomChartAxis(ChartPanel ¢ harﬂ%nrease){
int width = chartP.g dth() -

chartP.getl dt ()
int height = chartP.ge l /
chartP.getMinimt |dl 0

if (increase) {
chartP.zoomInB ( It
}else {
chartP.zoomOutBot
}
}
D
}
@Override
public void commonOutput(boolean
commonOutput = aCe

}
@Override
public void newMethodémn a
String[] a ntNames) {
if (x I=null) {

genDatas

;mmﬁuaawﬂwﬁwa1ﬂﬁ

countNo = aCountNo;

AR TERTIN AN INga e

@Overr
public v0|d maxY (Double value) {
maxY = value;

}

99aN 1.6 MNLILAALA ScatterPlot
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9.7 TPRAARINUILLAAINA ExcelFile  WAAIKNANIINAABILIWLANAIT

neulugluuy XLS aeslulastensidndiaa (Excel) Inaandundinana POI-HSSF [22]

import java.io.FileOutputStream;
import java.io.|OException;
import java.util.ArrayList;
import java.util.logging.Level;
import java.util.logging.Logger;
import jprofile.fitting.FitFunctionInfo;
import jprofile.util. FileUtil;
import org.apache.poi.hssf.usermodel. HSSFRichTextString;
import org.apache.poi.hssf.usermodel. HSSFRow;
import org.apache.poi.hssf.usermodel. HSSESheet;
import org.apache.poi.hssf.usermodel. HSSF\Warkbook;
public class ExcelFile implements QutputListener{
private ArrayList x;
private ArrayList[] y;
private ArrayList[] yMax;
private ArrayList[] yMin; ‘
private ArrayList time; "1
private ArrayList fitFunctionList;
private String name; 4, 103
private String xtitle;
private String ytitle; !
private int countNo; - ‘
private String[] countNames; P -
private String inputGenerator; g S =~
private String methodName; z . L 4
private boolean commonOutpui;
private double maxy;
private ArrayList<DatasetEntry> dataset =
new. ArrayLlst<DatasetEhtry‘$() g
static Logger logger = Logger getlLogger(ScatterPlot.class. getNamé()),
@Override L ™}
public void name(Strlng aName) {
name = aName;
}
@Override
public void xtitle(String aXxtitle) {
xtitle = axXtitle;
}
@Override
public,voidiytitle(String aYititle) {
ytitle = altitle;
}
@Override
public void newlnput(String alnputGeneratorName) {
[lprepair data for new input
if (x = null) {
genDataset();
}
logger.log(Level.INFO, "init Excel File");
inputGenerator = alnputGeneratorName;
X = new ArrayList();
logger.log(Level.INFO, "init Excel countNo =" + countNo);
y = new ArrayList[countNo];

”
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yMax = new ArrayList[countNo];
yMin = new ArrayList[countNo];
for (int indCnt = 0; indCnt < y.length; indCnt++) {
y[indCnt] = new ArrayList();
yMax[indCnt] = new ArrayList();
yMin[indCnt] = new ArrayList();
}
time = new ArrayList();
}
@Override
public void newData(double n,double[] avg,double[] max,double[] min) {
x.add(n);
if (avg != null) {
for (int indCnt = 0; indCnt < counti
ylindCnt].add(avg[indCnt]);:

}
}

if (max != null) { (
for (int indCnt = 0; in < i
yMax[indCnt].add (i
) =
}
if (min !=null) {
for (int indCnt = 0; i
yMin[indCnt].add(mi
}
}

}
@Override

public void finish() {
if (x = null) {
genDataset();
}

/lcreate file

HSSFSheet sheet = \Aﬂ:
HSSFRow rowName = sheet.createRow
for (int datasetind = 0; datasetInd < dataset.size(); datasetind++){

DatasetE entry = dataset. datasetind);
/I Create w%ii some sﬂt. S rwgd’] ﬂ ‘j
/I Create Il avalue in it. ‘

HSSFRichTextString text = new HS%RichTextStrin&ntry.name); 'Y

r .createCel t Val ; :
il cange o et o | | o V] E) 76N
int =1; ; - ‘ ;
for(Object obj : dataList ){
HSSFRow row = sheet.getRow(ind);
if(row == null){
row = sheet.createRow(ind);
}
row.createCell(datasetind).setCellValue((Double) obj);
ind++;
}
}
for (int ind = 0; ind < dataset.size(); ind++) {
sheet.autoSizeColumn((short) ind);
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}
/ldelete file

FileUtil fileUtil = new FileUtil();
String tempName = new String(name);
int filelndex = 1;
FileOutputStream fileOut;
while (true) {
try {
fileUtil.deleteFile(name + ".xIs");
fileOut = new FileOutputStream(name + ".xIs");
whb.write(fileOut);
fileOut.close();
break;
} catch (IOException ex) {
Logger.getLogger(ExcelFile
"Create Excel File

evel.SEVERE,

}
name = tempName W In

fileIndex++; i
} .
}

@Override
public void fitFunction(Array
fitFunctionList = afitFu
}
@Override
public void timer(Double
time.add(value);
}
private void genDataset(){
String serieName = ""
if (commonOutput) {

}

serieName = seri m

if(dataset.size() == 0)
dataset.add(new DatasetEntry(xtitle, X)),

}

SERHERRER NN

countName ="_" + countName; ¢

if ( FUnct:ﬂSs -nulﬂ gu;;umlst su’l? v' El ,] a El

FitFunctioninfo fitFunctioninfo =
(FitFunctioninfo) fitFunctionList.get(indCnt);
fitFunctionName ="_" + fitFunctionlnfo.getFunctionName();
[ffitdata
dataset.add(new DatasetEntry(serieName + countName +
fitFunctionName +"_FIT", fitFunctioninfo.getArrayListY()));
}
if (y[indCnt].size() > 0) {
for (int indMax = 0; indMax < y.length; indMax++) {
dataset.add(new DatasetEntry(serieName + countName,
ylindCnt)));




}
}
if (yMax[indCnt].size() > 0) {
for (int indMax = 0; indMax < yMax.length; indMax++) {
dataset.add(new DatasetEntry(serieName + countName +
" MAX", yMax[indMax]));
}
}
if (yMin[indCnt].size() > 0) {
for (int indMax = 0; indMax < yMin.length; indMax++) {
dataset.add(new DatasetEntry(serieName + countName +
" MIN", yMin[indMax]));
}
}

}
if(time.size() > 01

}
x = null;
y = null;
yMax = null;
yMin = null;
time = null;
}
@Override

public void commonOutpu
commonOutput = aCo

}

@Override

public void newMethod(String

if (x I=null) {
genDataset();
} X
methodName = a *?i’i
countNo = aCountN

0;
|
countNames = aCounmames;
}

@Override

B NN TNENS
RTRINIUNRINYIAY

public DatasetEntry(String name, ArrayList data) {
this.name = name;
this.data = data;
}
public ArrayList getData() {
return data;
}
public void setData(ArrayList data) {
this.data = data;

}
public String getName() {
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}

}

}

return name;

public void setName(String name) {

}

this.name = name;

99aN 1.7 MdaeLAANHA ExcelFile
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