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File Edit Miew History  Bookmarks  Yahoo!  Tools
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SUMMARY: MESTED | FIELD | COMSTR | METHOD DETAIL: FIELD | COMSTR | METHCOD

javax.sound.midi

Class MidiSystem

Jjava.lang.Object
L javax. sound.midi.MidiSystem

puklic classz MidiSystem
extends Object

The Midigyvsten clags provides access to the installed MIDI system resources, including devices
such as synthesizers, sequencers, and MIDI input and output ports. A typical simple MIDI application
might begin by invoking one or more M1 di svstem methods to learn what devices are installed and to

obtain the ones needed in that application. -l

| Daone
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) sequencer {Java Platform SE 6) - Mozilla Firefox =] %]

File Edit Miew History  Bookmarks  Yahoo!  Tools  Help

<f'_:| - - @ m |& http:,l',l'java.sun.u:u:um,l'javase,I'Eu,l'u:h:u:s,l'api,l'javax,l'su:uunu:l,l'midi,l'Sequencer.|| v| l}] '*|G|:u:ugle - 4\]
& MidiSwstem { Jawva Platform SE &) (el I & Sequencer {Java Platform SE 6) G I Amazon.com; Sams Teach Yourself Ja... | -
=
Java™ Plafform

Overview Package [HEX]Use Tree Deprecated Index Help

PREY CLASS HNEXT CLASS FRAMES NO FRAMES Al Classes
SUMMARY: MESTED | FIELD | COMNSTR [ METHOD DETAIL: FIELD | COMSTR [ METHOD

Standard Ed. 6

javax.sound.midi

Interface Sequencer

All Superinterfaces:
MidiDevice

puklic interface Sequencer
extends MidiDevice

A hardware or software device that plays back a MIDI zequence is known as a seguencer. A MIDI
gequence containg lists of time-stamped MIDI data, such ag might be read from a standard MIDI file.

Most sequencers also provide functions for creating and editing sequences. —
| of

<
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9 Amazon.com: Sams Teach Yourself Java 2 in 21 Days {2nd Edition): Laura Lemay, Rogers Cadenhead: Boo - | ) |i|

File Edit Miew History  Bookmarks  Yahoo!  Tools  Help
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Sams Teach Yourself Java 2 in
21 Days (2nd Edition) [BARGAIN 7 used & new from £7.89
PRICE] (Paperback) See all buying options |

by Laura Lemay {Author), Rogers Cadenhead e S <.} vours here
[author) : ¥

< y
Add to Wish List | -

Mo custarmer reviews yet, Be the first,

SAMS
Teach Yourself

Available from these sellers. Add to Shopping List

| J
| J
llﬂ\fﬂ 2 | Add to Wedding Registry |
| J
| J

» 7 used 8 new available from $£7.89

Add to Baby Registry

This is a bargain book and quantities are limited.

Bargain books are new but could include a =mall Tell a friend _ILI
1| | r

| http: f s, amazon, comyBooks bfref=sv_b_4%ie=UTF38node=542025
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MIDI
(Musical Instrument Digital Interface)

 Instructions for sound synthesizers (sequencers)
e .mid not recording (such as .wav files)

 music has not been played yet

e usually much smaller in file sizes

e may have high quality by good sound cards
File file = new File('betsy.mid"™);
currentSound = MidiSystem.getSequence(file);
player = MidiSystem.getSequencer();
player.open();
player.setSequence(currentSound) ;
player.start();

YHL Sound



@ NetBeans IDE 6.0

File Edik W“iew MNavigate Source

Refactor Buld Rum  Praofile  Yersioning Tools Window  Help

-]

|F_5|E’ hain java x]

public cla=ss Main {

ll."?f?f___?rlll"

public static wvoid main(String[] args) {

A4 ToDD code application logic here

Zequence current3ound;

Jequencer player:

Lry f

File file = new File("C:%WiyvungluiyiyteachingyW2008% Yhetsy. omid™) ;

current3ound = Midil3vystem. getfeguence(file) ;

player

player.
player.
player.

while

= MidiZwystew. getSeguencer()
openi) ;

Zetlequence (current3ound) ;
starti):

player.isBunningi()) {

Lry |

Thread.aslesp(10)

} catch (InterruptedException ie) {

h

plavyer.

System. cut.printlni"Exception " + ie);

claze () !

} catch [(Exception ioe)

Syatew. cut.println("Exception T 4+ ioe):

44:2

[Rad
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¥Imidisystem (Java Platform SE 6) - Mozilla Firefox =] %]

File History  Bookmarks  Yahoo!  Tools  Help
<ﬁ - - @ Q & http:{ fiava.sun. com/javase s /docs) apifjavaxsoundimidifMidiSystem, | * | [ " rnidi et
l & Midisystem {Java Platform SE 6) Q I & Sequencer {Java Platform SE &) -
- 7 L T
. . B
static Recelver gEtRECEiVE]’.‘ I{ :',I
Obtains a MIDI receiver from an external
. =
MIDI port or other default device.
statlc Sequence|getgequence(File file)
Obtains a MIDI sequence from the specified
File.
statlc Sequence |getgequence (InputStream stream)
Obtains a MIDI sequence from the specified
input stream.
static Sequence|getgequence (URL url)
Obtains a MIDI sequence from the specified
URL.
static Seguencer getSequencer ()
P IS . [ o SU, PR P I, IR R
4| ] s
| Done
YHL Sound
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€90t 4.4: 0Sound Class Reference - Mozilla Firefox =] %]

File Edit Miew History  Bookmarks  Yahoo!  Tools  Help

<.E| - - @ "S_I"' | http:/fdoc. trollkech. comf4 . 4/qsound. html |‘| l}] '*|qt docurnent ‘-\]

Eﬂj;’ﬁ::;; Main Classes - Grouped Classes - T R L LT E C H
QSound Class Reference
[QtGui module]
The QSound class provides access to the platform audio facilitiez. More...
#include <QScound>

Inherits QObject.

+ List of all members, including inherited members

+ Ot 3 support members
Public Functions

. Qfgund ( Ennst QString & filename, QObject * parent =0) =

YHL
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& (/C++ - sound?/ballfield.cpp - Eclipse Platform
File Edit

Refactor Mawvigate Search Rum Project  ‘Window  Help

YHL

p
1 ballfield.cpp &2

painter.drawEllipse(bhx, by, ball3ize, ball3ize]:
A update ball's position
bhallf += ballVi:
bhall¥ += ballVy:
if (ballX < 0)
bhall¥ = 0O;

hallVi = -hallVi;
Q3opund: :play ("C:h Tindows Ymedia\\ringin. wav™) : '<:::]
+

if (hall¥ > (ww - ballSize))] |
ball¥X = wwv = hall3ize;
bhallVi = -hallVi;
O%ound: tplay ("C:h Tindowsh hmediahhringout . wav™) ;
b
if (ball¥ < 0} {
bhall¥ = 0;
ballVY = -hallVY:
OS3ound: tplay ("C:8 Tindowsh Ymediah b tada. wav'™) ;
*
if (ball¥ > (wh - ballSize)) |
ball¥Y = wh - ball3ize;
ballvy = -ballVy;
QSDund::play("C:\\Hindnws\\media\\chnrﬂ.wav"];
h
QEtring str (Q3tring: inuwmber (ballX) ),
str.append(™ "):
str.append(Q3tring: inwnber (ball¥) )
painter.drawText (10, 10, str);

_I =2t = MEtrinve: snnmwmher (Al 17 - _ILI
4 F
J i Wiritable Smark Insert | 56 @ 48 <l

Sound
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@ NetBeans IDE 6.0

Fil= Edit

Migw Mawigate Source Refactor Build Rum Profile  Versioning Toaols  ‘Window  Help

EFES

w

|F_5|E’ hain java x]
[Flimport jawva.io.File;
import javax.sound.sampled. AudioFormat:
import javax.zound.sampled. AudioInputItrearn:
imwport javax.sound. sawpled. Audiolystem:
import Javax.sound.sawmpled.Dataline:

- import Javax.sound.sawpled. 3ourcebataline;

% dauthor wvunglu
. 1;{,-'
zlass Speaker

File soundFile;

public Speaker ()] ¢
goundFile = new File("C:hyyvrungluyhteachinglW2008\ \crain. wawvw'™) ;
try i
A/ create audio input stream to file
AudioInput3tresmn ais = Audio3vstem. getdudiolnputStrean|
soundFile) ;
Jf determine the file's audio format
hudioFormat format = ais.getFormat ()
Syatew. cut.println("Format: T 4+ formwat)
A get a line to play the audio
Dataline.¥frfo info = new Dataline. Infol
Dourcebataline.class, format) !

A4:39

[Rad
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@ NetBeans IDE 6.0

Fil= Edit

Wigw

Mavigate Source Refacktor Build Rum Profile  Yersioning Toals  Window  Help

|F_5|E’ hain java x]

A get a line to play the audio
Dataline.Info info = new Dataline.Info/
Sourcelbataline.class, format):
Sourcelataline source = [(SourceDataline) udiolgstem. getline|
infao) ;
¢ play the f£ile
gource.open(format) ;
Source.start () ;
int read = 0O;
byte[] audiolData = new byte[l6384]:
while (read > -1) {
read = ais.readlaudiolata, 0, audiolata.length):
if (read >= 0] {
source.write (audiobata, 0, read):

b
source.drain() ;
source.close () ;
} catch [(Exception exe)]
Iystem. cut.princtln("Error: " + exc.getMessage() )
exc,print3tackTrace()
h
Syatewm. exit (0) ;

public clazs Main |

A4:39

[Rad
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@ NetBeans IDE 6.0
File  Edit

Wiew Mawigate Source Refactor Build Rum Profile

Versioning Toals  Window  Help
@E’ hain java x]

while [(read > -1) |
read = ais.read(audiobata, 0O,

audiobata. length) ;
if (read >= 0) {

zource.write (audiobata, 0, read):

h

source.draini) ;

Zource.cloze ()}
} catch [(Exception exc) 1
IJystem. out.println("Error:

"+ exc.getMessage () )
exe,.print3tackTrace () :

'

System. exit (0] ;

public cla=ss Main |

=T

* @param args the command line arguments

L wll,-'

= public static volid main(3tring(] EEEE] 1
A TODD code application logic here
Ipeaker speaker = new Speaker (] :
- h
h
£330 ||INS||

YHL Sound



ECE 462
Object-Oriented Programming
using C++ and Java

Performance Profile

Yung-Hsiang Lu
yunglu@purdue.edu

YHL Performance Profile



Program Performance

* In many cases, performance decides success.
— # transactions

— response time for collision detection and avoidance
on airplanes

— multimedia (video, music, voice ...)
— Interactive games
— handwriting or voice recognition

* A successful software developer must pay attention to
performance.

YHL Performance Profile



Performance Improvement

 make programs modular = easier to understand where
time is spent

o Keep It Simple (KIS)

e l|earn better algorithms and use well-known algorithms
e understand problems’ requirements and limitations

« find approximate solutions, if they are good enough

e put your efforts at the right place = know what matters

YHL Performance Profile
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¥ NetBeans IDE 6.0

File Edit Wiew Mavigate Source Refactor Build  Run | Profile  VMersioning Tools  ‘Window Help

EE]E’ hatrix java x] EE]E’ hain java x]

£
* To change this tewmplate, choose
* and open the template in the edi
wf

package performance:

ll."?fﬂ'

*
* @gaunthor wvunglu
L

public class Main 1

@& Profils Main Project. ..
'fﬁb attach Profiler. ..
Prafile Other

N [=[

ZErl+Shift+F2
Alt+Shift+F2

|>|> Rerun Prafiling Sessian
'z,‘- MMadify: Prafiling Session...
[ Stop Profiling Session

|5 Beset Callected Resulbs
I Rum G

[}l Tiake Smapshot of Collected Results CErl+F2
[ Take Heap Dump. ..
[ Load Snapshat. .

K0 K=

=R
* @param args the cowmmand line| M Load Heap Dumg...
- ®/ Zompare Memory Snapshots. ..
= puklic static void main (String[
A4 TODD code application 1o Advanced Commands
Matrix ML = Matrix.random(S, 4):;
Mi.printi():
Matrix ME = Matrix.identityvid):
ME.print():
- b
) —
2215 ||IN5”

hain java saved.

Performance Profile



™ MetBeans IDE 6.0 =0 =
File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help

) & . E’ hgin java = nn u E
i |
* To change this tewmplate, choose Tools | Tewplates
* and open the template in the editor.
wf

package performance:

."ll ww
# ¥ Enable Profiling of Performance x|

* @gaunthor wvunglu
wy R i Profiler is not integrated with project Performance.
Click 0K to perform the integration.
public class Main

&= part of the integration, the project build script will be modified.

=i JET: The original File will be backed up as build-before-profiler, xml.
* @param args Mote: You can undo the profiler inkegration at any kime by invoking
= ®/ Profile | &dvanced Commands | Unintegrate Profiler Fram the main menu.
= public static -
A ToDD e
Matrix ML : Caricel |
Mbi.printi). A
Matrix ME = Matrix.identityid) ﬁ
ME.printi):
- b
y —]
2215 ||IN5”

YHL Performance Profile



™ MetBeans IDE 6.0 =0 =

File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help

| 2 @12 Main java = =l
|

IE;
* To chancose thi=s temwmnlate rhomn=e Tool=s | Termnlates
el W Profile Performance x|
wf
ackaoe .
F d :ﬂ Monitor Analyze Performance
."ll T
® .-'E'-.
+ @aut ﬁ CPU {*' Ertire application
w ™ Part of application
public * Analyze Performance

* Creake Custom...
E| S

* Shiow Filker value  Edik Filker sets

_ *ll,l'
Memor
5 | vemory

¥ Use defined Profiling Points  Show active Profiling Points

owverhead: |[EEE Advanced settings

- b
B [z Pun Cancel Help .
/\\
22:5  |[ING ||

YHL Performance Profile



YHL

W NetBeans IDE 6.0

File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help

o [=[

EE]E’ hatrix java x] EE]E’ hain java x]
£

* To change this tewmplate, choose Tools | Tewplates

* and open the template in the editor.
wf

package performan oo

x

S \i‘) Profiler will now perform an initial calibration of wour machine and karget 24,
*
* @dauthor wyunglu This calibration needs to be performed the First kime you run the profiler to
* ensure that timing results are accurate when profiling wour application. To
public class Main ensure the calibration data is accurate, please make sure that other
applications are not placing a noticeable load on your machine at this time.
a e
+ gparam arg You can run the calibration again by choosing
L xy "Profile | Adwanced Commands | Run Profiler Calibration™
= public static

Warning: IF wour computer uses dynamic CPI frequency switching, please

K0 K=

/4 TODO & disable it and do not use it when profiling.
Matrix ML
Mb.printi
Matrix ME
ME.printi R
- b
} -
2215 ||IN5”
Performance {profile) | |

Performance Profile
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YHL

£
* To change this tewmplate, choose Tools | Tewplates
* and open the template in the editor.
wf

package performance:

ll."?fﬂ'

*
* @gaunthor wvunglu
w

public class Mail

B Progress ...

ll."ﬁ'ﬁ'
¥ @param ard
*

public static

A4 ToODD code application loglc

Matrix ML = Matrix.random(S, 4):;

Mi.printi():

Matrix ME = Matrix.identityvid):

ME.print():

Performance Profile

RN £ [=]
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W NetBeans IDE 6.0 o =]

File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help

@E’ hatrix java x] |ﬁ__E]E’ hain java x] ﬂﬂ :l EI

£
* To change this tewmplate, choose Tools | Tewplates
* and open the template in the editor.
wf

package performance:

ll."?fﬂ'

3

¥ Information E
* @aunthor vunglu
%y i J The calibration was successful,

public class Main ¢ Click Shows Details to see calibration results.

= JET; Warning: IF your computer uses dynamic P Frequency switching,
+ @param args 1 please disable it and rerun calibration as changing the CPL frequency
L xy during profiling would produce inaccurate results,
= pukilic static =»
A4 TODD cod

Matrix ML =

/\

Mi.printi():
Matrix ME = Matrix entity(4):

ME.print():

2z:5  |[ING ||

m‘Startl -4 Ii:] MNetBeans ID... @ Purdue Unive... | ) 2003 | @ Microsoft Pove. .. | el = |<{ ‘!?J.Q},E;&, 11:53 &M

YHL Performance Profile 10




¥ NetBeans IDE 6.0 o =]

File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help

| Profiler 4 X | | |5 Matrixjava x| <] Mainjava x| () CPLE 11:54:35 &M * x| BN E =

&l Controls = = | Wig; ICD Methods LI | 0\ 2L &
> B
E Zall Tree - Method I Time [%] + I Time I Invocations I &
[x] Status all threads 149 ms [100%) 1 &
Type: P - main 149 ms (1009 1
Configuration: fna = %4 performance.Main.main (Strinal 1) 149 ms (100%) 1
Status: Inac - ----- 5T performance. Matriz. print () 145 ms (97,298 2
= Profiling Results """ (5 5elf time 44 ms [2.7%) 1
‘ﬁ perfarmance . Matrix, random (ink, ink) 0164 ms (0,19 1
o -8 performance. Matrix identity (int) 0.024ms (0% 1

Take Snapshaok L

[ Reset Collected §

= saved snapshots

&5 performance

| | [ -]
4 LlJ [ B3 call Tree | B Hot Spots | [ Combined | € Info |

| Outpaust F X

[[» ext:eedczb30@msee190pct.ecn.purdue. edu: fhomefshay/a/eedt2b30)projects x - Performance (profile) = |

ﬁ Profiler Agent: Initializing. .. :I
Profiler Agent: Options: =C:hjpungluiprogransinetbeanshNetBeans & 0%profilerziylib, 5140, 10=
Profiler Agent: Initialized succesfully
BUILD STUCCESSFUL (total time: 1 minute 57 secnndsjl F
2

A |

YHL Performance Profile



¥ Performance - NetBeans IDE 6.0 oy

File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help

Mainjava =
i |
* To change this tewmplate, choose Tools | Tewplates

* and open the template in the editor.
wf

package performance:

FEE =
*

* @gaunthor wvunglu

L

public class Main 1

=] SEE
¥ @param args the commmand line arguments
— *ll,l'
= public static wvoid main(Stringl] EEEE] {
4 TODD code application logic here
Matrix ML = Matrix.randomiod, 64);
A4 MA.printi):
Matrix ME = Matrix.identitvi(ad):
A4 ME.printi):
Matrix EE = Mi.add(ME): =
- b
}
Bl |HN5”

YHL Performance Profile



¥ NetBeans IDE 6.0 o =]
File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help
| Profiler A X | | |5] Matrixjava x| | <] Mainjava x| () CPU: 084656 PM* x| BN E =
s r - r —
=l Controls == | view: [Cymethoss v | | QL &E &
b B> Y
o R Call Tree - Method I Time [%] = I Time I Invocations IE
=] Status Al threads B s (100 1 &
Type: CPL E“Il main I 127 ms (100%) 1
Configuration: Analyze Performance =% performance.Main.main (Stina[]) [ 127 ms (oo 1
Status: Inactive (D) Self time ] 5,84 ms (45.3%) 1
= Profiling Results 'E performance. Matrix. random (ink - 5,34 ms (41,9%] 1
E perfarmance. Matrix, add l{perfu:urnl 1.8ms [5.5%) 1
[+~ % performance.Matrix.identity (in | 0.483ms (3.8%) 1
Take Snapshaok Live Resulks
[E» Reset Collected Results
= saved snapshots
&5 performance -
Jpen
Delete
2ave A5,
Load...
[ ]
= View Rl | 2
= o Call Tree | 4 Hat Spu:utsl =4 Cu:uml:uinedl 1] InF-:ul
=——| [——|

YHL

Performance Profile
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W Profile Performance

| Monitor

Analyze Performance

* Analyze Performance

* Creake Custom...

E Memory

f+ Ertire application

™ Part of application

5] ="00 [F'rofile all classes

Shiow Filker value  Edik Filker sets

¥ Use defined Profiling Points

Show ackive Profiling Poinks

overhead: [ HNNENEEER

Advanced setlings

[ Run Cancel Help

Performance Profile
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¥ NetBeans IDE 6.0

File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help

N [=[

| Profiler

4ux|

T I T o

% performance

() 0R:96:56 PM
(%) 02:11:35 PM
() 020037 PM

=] ¥iew

WM Telemetry

Instrumented:
Filter:
Threads:

Total Memory:
Used Memory:

|

[= Basic Telemetry

Tinme Spent in GC:

LIVIT
|

[ Reset Collected Resul

= saved snapshots

il

Threa

= | Wi I@Methnds LI | Q 2 &

] Matrixjava % | | Mainjava x| () CPU: D749 PM* x| () CPU 09:2812PM* x|

K0 =

Kl | 2

E Call Tree - Method I Time [%a] + I Time I Invocations I &
all threads 754 ms [100%) 1 &
-5 main 75.4ms (100%) 1
E}E petFarmance. Main. main (Strina[]) 5.4 ms (1009 1
(=% performance.Matrix.random (int, int) ] 60,0 ms (91,452 1
-- % java.lang.Math. random () _ 53.5 ms (77 5% 4033
(D) Self time | 2,33ms (3,19 1
--E java.lang.ClassLoader loadClassIr 0,139 ms [0.2%) 1
> (L) performance. Matrix., <init = (int, ink 0.035ms (0,19 1
--'ﬁ java.lang. ClassLoader.checkPack. 0.030ms (0% 1
- java.lang.CIassLDader.IuadEIasslnterI .46 ms (729 4
----- L) Self time | 0,908 ms (1.29) 1
+-% java.lang.ClassLoader.checkPackage 0,091 ms (0,1%) 3

. B Call Tree | EH Hot Spu:utsl B2 Cu:uml:uinedl 1) InF-:ul

Performance Profile
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W Performance - NetBeans IDE 6.0 o =]
File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help
| Profiler A0 X| | |5 Matrix java X | | Mainjava x| () CPL 09:35:36 PM* x| BN E =

T I T o

LIVIT
|

[ Reset Collected Resul

= saved snapshots
% performance

() DRg6eSEPM &
(%) 02:11:35 PM =
() 020037 PM
() 09:27:49 M
() 09:28:12 PM 2
(el The TH g =1 R —

() 09:33:08 PM |

=] ¥iew

=

WM Telemetry

[= Basic Telemetry

Instrumented:
Filter:

Threads:

Total Memory:
Used Memory:
Tinme Spent in GC:

|

-

o

i
* To change this template, choose Tools |

* and open the template in the editor.

w

package performance:;

Templates

ll."ﬂ'*

W
* @daunthor wvunglu
wf

public class Main {

IS
* @param args the compnand line arguments
L %/
[=] public z2tatic wvoid main(3tring([] m] {
A TODOD eode application logic here
A/ Matrix ML = Matrix.randomigd, &4); -
Matrix ML = Matrix.identitvi(cd);
A4 ML.printi):
Matrix MB = Matrix.iderntitv(64);
/¢ ME.printi): N
Matrix MC = MA.add(HE): N
Matrix EIE = Mi,.subtract (ME)
- b
} pre—
-
1918 |[IN3 |

Performance Profile
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¥ NetBeans IDE 6.0 o =]

File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help

| Profiler A1 X | ||| Matrixjava | |5 Mainjava %] () CPL: 03:35.36 PM* x| KN E =
oo e
2llg | view: [Cymethoss v | | QL &E &
[ Reset Collected Resul
E Call Tree - Method I Time [%a] + I Time I Invocations I &
= Saved Snapshots All threads ] 10,8 ms [ 100%) 1
& performance EHII main - B 0.6 ms (i00s) 1
— = % performance.Main. main (Sthingl 1) I 10.8 ms (1009 1
@ O3:46:56 P & E java.lang. ClassLoader loadClassInter [N 537 ms [49.255) 4
@ 02:11:35 PM — E]'E performance. Matrix. subktract (perform I 1.97 ms [18.2%5) 1
() 09:20:37 PM i (@) saff time [ | 1.9 ms (10,19 1
@I 022749 PM F - % performance. Matrix. addSubtract | [ 0,830 ms [5.1%] 1
() 0m:zE:12 PM SIS 1Y | - (5 Self time [ 1.73 ms (15.9%) 1
ﬁ 09:29:15 PM — [+ % performance.Matrix, identity (ink) I 0.860ms [(7.9%) 2
@ 09:33:08 PM j ] =% performance.Matriz.add (performance. i 0833 ms (759 1
- : E}E petformance. Matrix, addSubtract | [ 0817 ms (759 1
= View (D) el time 1 0.779ms (7.29%) 1
S— — ] L) performance. Matriz, <init > (ink 0.036 ms (0,39 1
=== “ (D) Self time 0.013 ms (0,19 1
WM Telemetry TE - %8 java.lang.CIassLDader.checkPackagE| 0.039ms [0.2%) 3
[= Basic Telemetry
Instrumented:
Filter:
Threads:
Total Memory:
U_sed Memm_"r: j
Tinme Spent in GC:
[l | o
q I LI— o Call Tree | E Hat Spu:utsl B2 Cu:uml:uinedl 1) InF-:ul
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YHL

W Performance - NetBeans IDE 6.0 o =]
File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help
| Profiler A0 X| | |5 Matrixjava % | &) Mainjava X | () CPL 09:4714PM* x| BN E =

T I T o

leulil l."'*

[ Reset Collected Resul

= saved snapshots */

% performance

[= Basic Telemetry

Instrumented:
Filter:
Threads:

Total Memory:
Used Memory:
Time Spent in GC: '

-

* To change this template,

package performance:;

choose Tools
* and open the template in the editor.

Matrix Mi = Matrix.identitiy(c40);

A4 ML.printi):

Matrix ME = Matrix.iderntity(640):

ff ME.printi):
Matrix EE = Mi.add(ME):

Matrix MD = Mi.subtract (MEB):

| Templates=

& osaeserm o [ frr
(&) 09:11:35 PM = ’
() 09:20:37 PM * 2author yunglu
) 09:27:49 P P 4
@DE‘:ZB:IZF‘M | public class Main {
(G 09:29:15 PM
@ om3zosPM o [ frr
- * @param args the compnand line arguments
[*] ¥iew L %/
[=] public ztatic wvoid main(3tring[] argsa) |
= A TODOD eode application logic here
— A/ Matrix ML = Matrix.randomigd, &4);
WM Telemetry Threa

.

q | mi—

|| TS ]

Performance Profile
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YHL

¥ NetBeans IDE 6.0 o =]
File Edit Wiew Mavigate Source FRefactor Build Run Profile  VMersioning Tools ‘Window Help
| Profiler A1 X | ||| Matrixjava % |<| Mainjava %] () CPL: 034714 PM* x| BN E =

T I T o

() 0R:96:56 PM
(%) 02:11:35 PM
() 020037 PM
() 09:27:49 M
() 09:28:12 PM
(G 09:29:15 PM
() 09:33:08 PM

=] ¥iew

WM Telemetry

Instrumented:
Filter:
Threads:

Total Memory:
Used Memory:

|

% performance

[= Basic Telemetry

Tinme Spent in GC:

LIVIT
|

[ Reset Collected Resul

= saved snapshots

il

Threa

-

o

ﬁ | Wigsar: IL_I' Methods

Q&

E} % performance.Main, main (Skring[])
E performance. Matrix . identity (int)

% performance,Matrix, subtract (perform .

(5 Self time |
[+ %4 java.lang.ClassLoader, checkPackage

Kl | 2

% performance.Matrix, add (performance. [N

206 ms [100%:)
115 ms (55755
59,6 ms (22,89
23.8ms[11.5%)
2,38 ms [2.6%)
254 ms (1238
0.090ms (09

Call Tree - Method I Time [%a] + I Time I Invocations I &
Al threads ] 206 s (100%) =
(=155 main I 206 ms (100%)

L A e L R

. B Call Tree | EH Hot Spu:utsl B2 Cu:uml:uinedl 1) InF-:ul

Performance Profile
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YHL

9 Profiling Points, Drill Down Graph, Heap Walker in NetBeans IDE 6.0 - Mozilla Firefox

File Edit Miew History  Bookmarks  Yahoo!  Tools  Help

=8| x|

@ - :L> - @ L\/_’,,; m |E http:/ funans, netbeans, orgfkb/60/java/profiler-screencast. bl

IR [Cfeonse

ES

Y Features Plugins
HOME ¢ Docs & Support f MetBeans 6.0 # Basic IDE Docurnentation

Profiling Points, Drill Down Graph, Heap
Walker in NetBeans IDE 6.0

This demuo
shows three
thhEI‘lEW Mim P s Lmiprn Lurw bwin b T e svewwy Cm Sweka Rep
profiler SRR SRR B
features in o il = E 3
the MetBeans 0" """ d : - i
IDE&.0: a8 2w D ottt st
drill down i e : o ol 3
graph that | = iratny s i
makes it Tiammn  mani e e, e v :
gasier to see ﬂ::':::"" : :
Wh“:h o ot o e, - Y. ] : " o= . :
cateqories ] i st e i o [
your el . e
application is - - : :
“| spending . T EE
time In, = = : Ehim :
profiling i ek b= 5
points that ~ creereme ul| =l
allow vouta et [
prafiler's

<

Docs & Support

Custom Search m

Partners

FRINTARELE “ERSIOH

( Download NetBeans IDE )

% Training

Developing Applications for the

lava SFE Platform

lava Programming Langquane

W
i‘g Support
= FAQs

= Sun Microsysters Support
Plans

Documentation

sl

| Transferring data From sun.ara.ma...
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ECE 462
Object-Oriented Programming
using C++ and Java

C++ Performance Profile

Yung-Hsiang Lu
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Using gprof
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T'" emacs@HELPSTABLETZ

File Edit Options Buffers Tools C++ Help
#$include "matrix.h"
int main(int argc,

[1)

char * argv

{
Matrix MA = Matrix::random (400, 400) ;
Matrix MB = Matrix::identity{d@ﬂﬂ;
Matrix MC = MA.add (MB) ;
Matrix MD = MA. subtract (MA) ;
MA.print () ;
MB.print () ;
MC.print () ;
MD.print () ;
return 0O;

}

-=(Unix)-- main.cc (C++ Abbrev)--L5--4l1ll

=181 x])

Wrote c:/yunglu/teaching/2008/cppmatrix/main.cc

T T et

YHL C++ Profile




T emacs@HELPSTABLETZ2 == x|

File Edit Options Buffers Tools ©  Help
#ifndef MATRIX H A
#define MATRIX H
class Matriz
{

private:

int m _row;

int m col;

double * m elements;

Matrix addSubtract (const Matrix BM, int p) const;

public:

Matrix(int », int <) ;
I virtual ~ Matrix () ;

// there is memory allocation so we need to implement

// copy constructor and assignment operator

static Matrix identity(int r);

static Matrix random(int r, int <) ;

Matrix (const Matrix & morig) ;

Matrix & operator = (const Matrix & morig) ;

Matrix add(const Matrix BM) const;

Matrix subtract (const Matrix BM) const;

void print () const; -
¥ ~|
--(Unix)-- matrix.h (C Abbrev)--L12--Top-—-—-—-------— ~

YHL C++ Profile



T emacs@HELPSTABLETZ2 == x|

File Edit Options Buffers Tools C++ Help
Einclude <iostream> -
#include <time.h>
#include <math.h>
#include "matrix.h"
using namespace std;
Matrix: :Matrix(int »r, int <) {
m row = r;
m col = c;
m_elements = new double[r * c¢];
if (m_elements == NULL)
{

cout << "Matrix(int ¥, int c) fail << endl;

Matrix: :~Matrix()

{

if (m_elements)

{

delete [] m_elements;

} =l
-=(Unix)-- matrix.cc (C++ Abbrev)--L1--Top--------- {

YHL C++ Profile



T emacs@HELPSTABLETZ2 == x|

File Edit Options Buffers Tools C++ Help
Matrix: :Matrix (const Matrix & morig) [
{

m _row = morig.m row;

m col = morig.m col;

int numElements = m row * m col;

m_elements = new double[numElements];

if (m _elements == NULL)

{
cout << "Matrizx(const Matriz &) fail” << endl;

}
for (int index = 0; index < numElements; index ++)
{
m _elements[index] = morig.m elements[index];
}
}
Matrix & Matrix::operator = (const Matrix & morig)
{
if (this !'= & morig)
{
delete [] m _elements;
m row = morig.m row; -
--(Unix)-- matrix.cc (C++ Abbrev)--L25--14%—-——————-— ~
=l
=1
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T emacs@HELPSTABLETZ2 == x|

File Edit Options Buffers Tools C++ Help

delete [] m _elements; =
m row = morig.m row;
m_;ol = morig,m_gol;
int numElements = m row * m col;
m_elements = new double[numElements];
if (m_elements == NULL)
{
cout << "Matrix:: operator = fail" << endl;
}
for (int index = 0; index < numElements; index ++) =@
L]
{
m _elements[index] = morig.m elements[index];
}
}
return * this;
}
Matrix Matrix::random(int r, int <)
{
Matrix AM(r, <) ;
int eindex = 0; -
--(Unix)-- matrix.cc (C++ Abbrev)--L44--30%-———————-— ~
=l
=1
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T emacs@HELPSTABLETZ2 == x|

File Edit Options Buffers Tools C++ Help

Matrix Matrix::identity (int ) [

Matrix AM(r, r) ;

int eindex = 0;
for (int rindex = 0; rindex < r; rindex++)
{
for (int cindex = 0; cindex < r; cindex++)
{
if (rindex == cindex)
{
AM.m elements[eindex] = 1;
}
else
{
AM.m _elements[eindex] = 0O;
}
eindex ++;
}
}
return AM;
}
[
--(Unix)-- matrix.cc (C++ Abbrev)--L78--54%———————-— ~
=]
=1
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T emacs@HELPSTABLETZ2 == x|

File Edit Options Buffers Tools C++ Help
Matrix Matrix::add(const Matrix BM) const [

{
return addSubtract (BM, 1) ;

}

Matrix Matrix::subtract (const Matrix BM) const

{
return addSubtract (BM, -1);

}

Matrix Matrix::addSubtract (const Matrix BM, int p) const

{

if ((m row !'= BM.m row) || (m col !'= BM.m col))

{

cout << '"plus different dimensions” << endl;
return Matrix (0, 0);

}
Matrix CM(m row, m col);
int eindex = 0;
for (int rindex = 0; rindex < m_row,; rindex++)
{
for (int cindex = 0; ecindex < m_;ol; cindex++) |
--(Unix)-- matrix.cc (C++ Abbrev)--L108--67%——————- ~
=l
=1
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T emacs@HELPSTABLETZ2 == x|

File Edit Options Buffers Tools C++ Help
} 15

return CM;

}
void Matrix::print() const
{
cout << "row, column = " << m row << " 7" << m _col << en?
sdl;
int eindex = 0;
for (int rindex = 0; rindex < m row; rindex++)
{
for (int cindex = 0; cindex < m_col; cindex++)
{
cout << m _elements[eindex] << " 7}
eindex ++;
}
cout << endl;
}
| .J
[ ]
--(Unix)-- matrix.cc (C++ Abbrev)--L126--Bot———-—---—- ~
=l
=1
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FH 1:qstruct04.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell

=8| x|

” Fle Edit Wiew Window Help

H R 82 2ee @ala0n % e

” &1 Quick Connect ] Prafiles

Connected to gstruct0d . ecn, purdue, edu

YHL

[(gstruct04) ~/1ecturecode/lOZO/cppmatFjx/ 1 gmake —[.':r'tzmjm:t-i|
[C(gstruct04) ~/lecturecode/1020/cppmatrix/ ] gmake
[(gstruct04) ~/lecturecode/1020/cppmatrix/ ] i

L«]

|55HzZ - aes128-cbe - hmac-mds - none | 70x24 [ Al |

C++ Profile 11



FH 1:qstruct04.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell - | ) |i|

” Fle Edit Wiew Window Help

H R 82 2ee @ala0n % e

” &1 Quick Connect ] Prafiles

Fi1le Edi1t Options Buffers Tools Makefile Help
HHHHHHHRERHRRRRRRRRRRRERRRRRHRRREREEH BB RRRRRRRRRERRRRERRFHHHY
ididididididdd

# Makefile for building: cppmatrix

# Generated by gmake (2.0la) (Qt 4.3.0) on: Thu Jun 19 11:35
# Project: cppmatrix.pro

# Template: app

# Command: /home/shay/a/sfwtools/public/qt4.3.0/bin/gqmake -
kefile cppmatrix.pro
HRABHBERERBRGEEREHERHRRRERRR R RRRERERRRRRRE R EHEHERERRER R E#

#EHHHHHE add —p to the
####### Compiler, tools and opt Compiler f|ag

F

CC = gcc -p

CXX = g++ -pR

DEFINES = -DOQT_NO_DEBUG -DQT_GUI_LIB -DQT_CORE_LIB -DC
CFLAGS = -mé4 -pipe -02 -wall -w -D_REENTRANT $(DEFIM
CXXFLAGS = -m64 -pipe -02 -wall -wW -D_REENTRANT $(DEFIM
INCPATH 7 -I../../.. /.. /sfwtools/public/qt4.3.0/mkspec

++-64 -I. -I. A /sfwtoo1s/pub11c/qt4 3. 0/1nc1ude/Qth
oS /5fwt0015/ ub11c/ t4.3. 0/1nc1ude/QtCore -I../../.. /..

Connected to gstruct0d . ecn, purdue, edu |55H2 aes1Z8-che - hmac-mds - none | 70x24 |_|_;E|_|_ |
YHL C++ Profile 12




FH 1:qstruct04.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell - | ) |i|
” Fle Edit ‘iew W

|al@r s, check —p flag »w!
|| & QuicQ bﬁct (1 Profies |

g++ -p -¢ -m64 -pipe -02 -wall -wW -D_REENTRANT -DQT_NO_DEBU =
G -DQT_GUI_LIB -DQT_CORE_LIB -DQT_SHARED -I../../../../sfwt
ools/public/qt4.3.0/mkspecs/1inux-g++-64 -I. -I../../../ ../
sfwtools/public/qt4.3.0/include/QtCore -I../../../../sfwtoo
1s/public/qt4.3.0/include/QtCore -I../../../../sfwtools/pub
T1ic/qt4.3.0/include/QtGui -I../../../../sfwtools/public/qtd
.3.0/include/QtGui -I../../../../sfwtools/public/qt4.3.0/1n
clude -I. -I. -I. -0 main.o main.cc

main.cc:3: warning: unused parameter 'argc'

main.cc:3: warning: unused parameter 'argv'

g++ -p -¢ -m64 -pipe -02 -wall -wW -D_REENTRANT -DQT_NO_DEBU

G -DQT_GUI_LIB -DQT_CORE_LIB -DQT_SHARED -I../../../../sfwt
ocols/public/qt4.3.0/mkspecs/1inux-g++-64 -I. -I../../../ ../
sfwtools/public/qt4.3.0/include/QtCore -I../../../../sfwtoo
1s/public/qt4.3.0/include/QtcCore -I../../../../sfwtools/pub
Tic/qt4.3.0/include/QtGui -I../../../../sfwtools/public/qtd
.3.0/1nclude/QtGui -I../../../../sfwtools/public/qt4.3.0/1n
clude -I. -I. -I. -0 matrix.o matrix.cc

g++ -m64 -wl,-rpath, fhome/shay/a/sfwtools/public/qt4.3.0/11

b -0 cppmatrix main.o matrix.o -L/home/shay/a/sfwtools/p
ublic/qt4.3.0/11b -1QtGu1 —L/home/shay/a/sfwtoo]s/pub]ic/qt_J
4.3.0/11b -Lfusr/x11R6/11b64 -1png -1SM -1ICE -pthread —pth_I
Connected to gstruct0d . ecn, purdue, edu |55HZ - aes128-cbe - hmac-mds - none | 59x22 I_ r;EI_ I_ l_ |_
YHL C++ Profile 13




FH 1:qstruct04.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell - | ) |i|
” Fle Edit Wiew Window Help J

B R/ s2 Bee 8 80 % SN execute the program

” &1 Quick Connect ] Prafiles

[(gstruct04) ~/lecturecode/1020/cppmatrix/ ] ./cppmatrix =

row, column = 4 4

-356.567 -243.108 341.958 67.7321 ﬁir
-376.531 -217.754 -225.702 -172.67

410.501 -166.877 -426.153 -13.7912

-25.7591 320.088 475.14 216.214

row, column = 4 4

row, column = 4 4

-355.567 -243.108 341.958 67.7321
-376.531 -216.754 -225.702 -172.67
410.501 -166.877 -425.153 -13.7912
-25.7591 320.088 475.14 217.214

Fow, columh = 4 4

0000
0000
0000
0000
[(gstruct04) ~/lecturecode/1020/cppmatrix/ 1 I :ﬂ
Connected to gstruct0d . ecn, purdue, edu |55HZ - aes128-cbe - hmac-mds - none | 59x22 I_ r;EI_ I_ l_ |_

YHL C++ Profile 14



FH 1:qstruct04.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell - | ) |i|

” Fle Edit Wiew Window Help

Wil ss menn o e profileinformation
” &1 Quick Connect  [_] Profiles

473.303 88.3587 -63.7457 -29.1282 [
-49.5626 -112.383 313.548 -43.5151
-219.462 -362.018 -230.947 -211.618
Fow, columnh = 4 4

1000

0100

0010

0001

Fow, columh = 4 4

130.453 -7.64368 -260.949 -207.482
473.303 89.3587 -63.7457 -29.1282
-49.5626 -112.383 314.548 -43.5151
-219.462 -362.018 -230.947 -210.618
row, column = 4 4

[(astruct04) ~/1ecturecode/}OZO/cppmatFjx/ 1 1s

cppmatrix® gmon.out main.o matrix.cc matrix.o
cppmatrix.pro ma \cc Makefile matrix.h

[(gstruct04) ~/lec] Irecode/1020/cppmatrix/ 1 I :j
Connected to gstruct0d . ecn, purdue, edu |55HZ - aes128-cbe - hmac-mds - none | 59x22 I_ r;EI_ I_ l_ |_
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FH 1:qstruct04.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell - | ) |i|

” Fle Edit Wiew Window Help

H R 82 2ee @ala0n % e

” &1 Quick Connect ] Prafiles

[(astruct04) ~flecturecode/1020/cppmatrix/ ] gprof ./nz:pp:-m.att-i|
r1x > profile _
[(gstruct04) ~/lecturecode/1020/cppmatrix/ 1 B

4

Connected to gstruct0d . ecn, purdue, edu |55HZ - aes128-cbe - hmac-mds - none | 59x22 I_ r;EI_ I_ |

YHL

C++ Profile
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FH 1:qstruct04.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell - | ) |i|

” Fle Edit Wiew Window Help

H R 82 2ee @ala0n % e

” &1 Quick Connect ] Prafiles

B
time seconds seconds calls msfcall msfcall name
66,85 0.02 0.02 4 5.01 5.01 m™Matri
x::p{}nt() const

33. 0.03 0.01 2 5.01 5.01 m™Matri
x::addsubtract(Matrix, int) const

0.00 0.03 0.00 10 0.00 0.00 Matri
X::~Matrix()

0.00 0.03 0.00 ﬁir 0.00 0.00 Matri
X::Matrix{(Matrix const&)

0.00 0.03 0.00 4 0.00 0.00 Matri
X::Matrix{(int, int)

0.00 0.03 0.00 1 0.00 0.00 globa
1 constructors keyed to _ZNG6MatrixC2Eii

0.00 0.03 0.00 1 0.00 0.00 Matri
X::random{int, int)

0.00 0.03 0.00 1 0.00 0.00 Matri
x::1dentity(int)

0.00 0.03 0.00 1 0.00 5.01 m™Matri
x::add(Matrix) const :J
Connected to gstruct0d . ecn, purdue, edu |55HZ - aes128-cbe - hmac-mds - none | 59x22 I_ r;EI_ I_ l_ |_
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FH 3:qstructD4.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell - | ) |i|

” Fle Edit Wiew Window Help

|H SR 22 2erd a0 % e
” &1 Quick Connect ] Prafiles
File Edit Options Buffers Tools C++ Help =

#include "matrix.h"
int main(int argc, char * argv [])

{
Matrix MA = Matrix::random(l0000, 10000);
Matrix MB = Matrix::identity(10000);
Matrix MC = MA.add(MB);
Matrix MD = MA.subtract(MA);

// MA.print(); i

J/ MB.print();

J/ MC.print();

J/ MD.print();
0;

-uu-:---F1 main.cc (C++ Abbrev)--L8--aA11

w
Connected to gstruct0d . ecn, purdue, edu |55HZ - aes128-cbe - hmac-mds - none | 59x22 I_ r;EI_ I_ |
YHL C++ Profile 18



FH 1:qstruct04.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell

J‘ Fle Edit Wiew Window Help

=8| x|

H sk 82 2e@ A

S| % @ ne

” &1 Quick Connect ] Prafiles

EClt Cptions Butfters Tools He

Each sample counts as (.01 seconds.

% cumulative self self total
time seconds seconds calls s/call £/call  name
35,05 3. 3. 5] 0. 57 0,57 Matrix:
24,17 H.41 2.457 2 1.28 2,26 Matrix:
12,84 o, 78 1.36 1 1.36 1.36 Matrix:
B, 22 10,65 Q.87 1 Q.87 0,87 Matrix:
0. oo 10,65 0. oo 10 0. oo 0,00 Matrix:
0. oo 10,65 0. oo 4 0. oo 0,00 Matrix:
0,00 10,45 0,00 1 0,00 0.00 global
Eid
0. oo 10,65 0. oo 1 0. oo 3.23 Matrix
0,00 10,65 0,00 1 0,00 3.23 Matrix
% the percentage of the total running time of the
time program used by this function.

cumulative a runninﬁ sum of the number of seconds accounted
i

seconds for by t

s function and those 1isted above 9t.

salf the numher of seconds accounted for by this
seconds function alone. This is the major sort for this
Tisting.
calls the number of times this function was invoked, if
this function is profiled, else blank.
self the average number of milliseconds spent in this
ms,call function Eer call, if this function is profiled,
glze bhlank.
total the awverage number of milliseconds spent in this

rMatrixiMatrix Cconsté)
raddsubtract(Matrix, 1nt) Const
rrandomdint, int

identity(int)

TMatrixg

Matrix{int, int)

constructors keyed to _ZMAMatrixC2h,

praddimatrix) const
isubtractimatrix) Const

(Fundamenta

Connected to gstruct0d . ecn, purdue, edu

YHL

-
|55HzZ - aes128-cbe - hmac-mds - none | 9636 [ Al |

C++ Profile
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Performance Improvement
using Pass by Reference

C++ Profile
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FH 3:qstructD4.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell - | ) |i|

” Fle Edit Wiew Window Help

S| % @ ne

E sk 82 2eE A
” &1 Quick Connect ] Prafiles

File Edit Options Bufters Tools C Help
#1thndet MATRIX_H
#define MATRIX_H
class Matrix
d
private:
int m_row;
int m_col;
double * m_elements;
Matrix addsubtract( Matrix & BM , int p) :
public:
Matrix{(int r, int <);
virtual ~ Matrix():
f// there is memory allocation so we need to implement
// copy constructor and assignment operator
Matrix identity(int rg;
Matrix random{int r, int c);

Matrix( Matrix & morig);
Matrix & operator = ( Matrix & morig);
Matrix add( Matrix & BM ) :
Matrix subtract( Matrix & BM ) :
void print() :
-uu-:---F1 matrix. C @rev -=L4--TOp===========—===——-———-

w
Connected to gstruct0d . ecn, purdue, edu |55HZ - aes128-cbe - hmac-mds - none | 70x24 I_ r;EI_ I_ |
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FH 1:qstruct04.ecn.purdue.edu - ee46Z2b30@gstructD4™® - SSH Secure Shell - | ) |i|

” Fle Edit Wiew Window Help

H sk 82 2e@ A
” &1 Quick Connect ] Prafiles

S| % @ ne

EClt Cptions Butfters Tools He

Each sample counts as (.01 seconds.

% cumulative self self total
time seconds seconds calls s/ call £/ call  name
38.45 2.5 2.5 2 1.29 2.27 mMatrix::addsubtractimatrix const&, int) o,

Y

BEEY,

Matrix: iMatrixiMatri= Cconsté)

19, 52 .87 1.33 1 1.33 1.33 mMatrix::randomint, 1At
13.12 6.75 0. 88 1 0. 88 0.88 mMatrix::identity(int]
0. 0o 6,75 0. 0o =) 0. 0o 0,00 Matrix:i-Matrixi)
0. 00 6.75 0. 00 4 0. 00 0.00 matrix::matrixdint, intd
0. 00 6.75 0. 00 1 0. 00 0.00 global constructors keyed to _ZMGMatri=<C2h,
Eid
0, 0o 6,75 0, 0o 1 0, 0o 2,27 mMatrix::addimatrix const&) const
Q.00 6. 75 Q.00 1 Q.00 2.27 Matrix::subtract{Matrix const&) const
5% the percentage of the total running time of the
time program used by this function.

cumulative a runninﬁ_sum of the number of seconds accounted
seconds  for by this function and those Tisted abowe it.

self the number of seconds accounted for by this
seconds function alone. This is the major sort for this
Tisting.
calls the number of times this function was irnwvoked, if
this function is profiled, else hlank.
self the average number of milliseconds spent in this
m=call function Eer call, if this function is profiled,
else blank.
or ot (Fundamenta
w
Connected to gstruct0d . ecn, purdue, edu |55HZ - aes128-che - hmac-mds - none | 9636 I_ r;EI_ I_ |
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Procedure

 find performance bottlenecks
— use profilers
— select appropriate data and metrics

« develop a strategy to reduce or remove the bottleneck
— change a better algorithm
— don’tdo it
— don’t do it so often
— don’t do it now
« evaluate the benefits of the strategy
e Implement the changes

e repeat the procedure

YHL Improve Performance



Don’t Do It Often

X& operator=( const X& other) X& operator=( const X& other)
{ {

If ( this == &other) If ( this == &other)

{ return *this; } { return *this; }

I/ release memory If (they have the different

/| allocate memory amounts of memory)

Il copy elements {

return *this; // release memory
) /Il allocate memory

}

I/ copy elements
return *this;

}

YHL Improve Performance



Performance in Interactive Programs

* show progress

« allow other activities simultaneously

e (Qive users options

e remain responsive (by using multiple threads)
e anticipate a user’s actions and pre-compute

YHL Improve Performance 4



T'" emacs@HELPSTABLETZ

File Edit Options Buffers Tools C++ Help

#include

"matrix.h"

#include <stdlib.h>
int main(int argc, char * argv [])

{
int row = 1000;
if (arge > 1)
{ row = atoi(argv([1l]); }|}
if (row < 1000)

{ row

= 1000; }

Matrix MA = Matrix::identity (row) ;
Matrix MB = Matrix::identity (row) ;
Matrix MC = MA.add (MB) ;

Matrix MD = MA. subtract (M4A) ;

MC = MA.subtract (M4) ;

MD = MA.add (MB) ;

MC = MB. subtract (MD) ;

MD = MC.add (Ma) ;

MA = MA;

MC = MA;

MD = MB;

return 0O;
} =1
--(Unix)-- main.cc (C++ Abbrev)--L7--2al11----—--—--—- ~

=18 x]

menu-bar buffer

YHL
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T emacs@HELPSTABLETZ2 == x|

File Edit Options Buffers Tools C++ Help
Matrix & Matrix::operator = (const Matrix & morig) ]
{
if (this !'= & morig)
{
int numElements = morig.m row * morig.m col;
if ((m row != morig.m row) ||
(m col !'= morig.m col))

delete [] m _elements;
m row = morig.m row;
m_col = marig,m_col;
int numElements = m row * m _col;
m_elements = new double[numElements];
if (m_elements == NULL)

{

cout <<
<< endl;

}

for (int index = 0; index < numElements;
index ++)

{ =
--(Unix)-- matrix.cc (C++ Abbrev)--L58--26%-——--———- ~
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Compiler Optimization

add —O to g++ flag

YHL Improve Performance



=8| x|

FH qstruct04.ecn.purdue.edu - ee462b30@gstructnd - SSH Secure Shell

” Fle Edit Wiew Window Help

B ekl sz =ee & a0 % e
” &1 Quick Connect ] Prafiles

[(gstruct04) ~/lecturecode/1020/cppmatrix/ ] more Makefile =

CXX = g++
CXXFLAGS = -p -0

cppmatrix: main.ocmﬁ:tix.o
$ () $( AGS) main.o matrix.o -o cppmatrix

main.o: main.cc matrix.h
$ () -c $({CXXFLAGS) main.cc

matrix.o: matrix.cc matrix.h
$(CxXX) -c ${CXXFLAGS) matrix.cc

clean:
rm -f *.o0 cppmatrix

[(gstruct04) ~/lecturecode/1020/cppmatrix/ 1

]

|55HzZ - aes128-cbe - hmac-mds - none | 70x24 [ Al |
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Memory Management in Java
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Garbage Collection

Car c1 = new Car(“B14937"),

cl = new Car(“N86213"),

cl —,

B14937

N86213

cl = null; cl B14937

N86213

YHL Improve Performance



Garbage Collection

Car c1 = new Car(“B14937"); cl— | B1493/
Car c2;
cl = new Car(“N86213");
B14937
cl —,
N86213
c2=cl
cl = null; cl B14937

C2 —,| NB86213

YHL Improve Performance



Object Creation in Java

e set unneeded objects to null

* reuse objects’ (by changing some attributes), avoid
creating short-life objects

e set objects’ attributes to be sufficiently large to prevent
frequent resizing

e Uuse static attributes when applicable
e avoid creating intermediate objects

String str = new String(“11"); String str = new String(“11");
Int sval = Integer.parselint(str); |int sval = new Integer(str).intValue();

YHL Improve Performance 12



¥ 1nteger (Java Platform SE &) - Mozilla Firefox

File

Edit  Wiew

=8| x|

History  Bookmarks  Yahoo!  Tools  Help

AL

e - &

Sﬁj & http:/tiawa.sun. comjavase/s)docs) apifjava/lang/Integer  html | [ @* Google

I

lowest-order ("'rightmost™) one-bit in the speciﬁed int value.

=tatic

int

numberOfleadingZeros (int 1)

Returns the number of zero bits preceding the highest-order ("leftmost’™)

one-bit in the two's complement binary representation of the specified int value.

=tatic

int

numberOfTrailingZeros (int 1)

Returns the number of zero bits following the lowest-order ("rightmost")

one-bit in the two's complement binary representation of the specified int value.

static

int

parseInt (String =)
Parszes the string argument as a signed decimal integer.

=tatic

int

parseInt (String =, int radix)
Parses the string argument as a signed integer in the radix specified by the
second argument.

static

int

reverse (int 1)
Returns the value obtained by reversing the order of the bits in the two's
complement binary representation of the specified int value.

static

int

reverseBytes (int i)

Returns the value obtained by reversing the order of the bytes in the two's
complement representation of the specified int value.

=tatdir 5

_——d L T - L 50 2 L, I T ¥

YHL
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