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What are Programming Tools?

* Programs and applications that help developers to

£8%

* create software

> |

* debug software
* maintain software
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* support software

Helps to create quality software.

B

B

* Also known as software development tools.
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@2 Qt - The Mother of all Frameworks
E ,; * Qtis a cross-platform application framework written

ﬁx‘ in C++.

=R
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Eq * Cross-platform: Windows, Mac, Linux, Android, iOS, ...
e

'  * Created by Trolltech (1991), bought by Nokia (2008),

5% moved to Digia (August 2012).

Mg

= & e Qtversion 5 (Qt 5) should have been released in
g August 2012.

8 g

® : !
& = * Qt uses design patterns extensively.
£ —

e 2 &
b= ’ g
=
iax Qt - The Mother of all Frameworks
= ,; * All though Qt is written in C++ there are numerous
R bindings available:

o N

.3 * Java (Qt Jambi)

E% * PHP (PHP-Qt)

] m * C# (Qyoto and gt4dotnet)

ﬁ | - Ada(QtAda)

B E e Python (PyQt, PySide and PythonQt)

e & * Ruby (QtRuby)

g — * Perl (PerlQt4)

B g

’ ® * Lisp (CommonQt) I

— e Many more ... ) 1
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Qt - The Mother of all Frameworks

Qt provides extensive and advanced programming
tools:

GUI design (Qt Designer)

IDE (Qt Creator)

Debugging (integrated Qt debugger)
Build Automation (gmake, uic and rcc)
Simulations (Qt Simulator)

Advanced XML support (QML)
Language translation (Qt Linguist)

(@

Qt - The Mother of all Frameworks

Qt is used by many applications and companies:

VLC media player

VirtualBox

Google

Walt Disney Animation Studio
DreamWorks

European Space Agency
Skype

Adobe Photoshop

Opera

Volvo

Siemens !
Many more ... ) 1
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= _
@s Categories
= ,;i « Compilers
5’: * Build Automation
=~ * Profilers
Ex
g R
L4l * Graphical User Interface (GUI) Designers
Sg | ° Debuggers
g
F &
P
B o
38
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i Compilers

language.
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* Example C++ compilers:

* Integrated Development Environments (IDEs)

(@

* Computer programs that transform source code into
computer code (eg: binary).

* Source code is written in a specific programming
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* GCC/G++ (Linux & Mac)

MinGW (GCC for Windows)
Bloodshed Dev-C++ (Windows)
Visual C++ (Windows)

Borland C++ (Windows) ]
Many more ... Qo0
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Build Automation

8%

* Programs that automate the compiling, linking and
deployment process of software.

-
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* Often automates makefile generation.
* Examples:
* CMake (Windows, Linux & Mac)
Qt’s gmake (Windows, Linux & Mac)
* GNU’s Automake (Windows, Linux & Mac)

Bl R1 BEY EEOHELD ¢
85847

-

-
& * Microsoft’s nmake (Windows)
e M

= * Many more ...
25 Y DL
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= _
ﬁx Profilers
El ‘; * Programs used to dynamically analyse software.
H@ "Q * Measures the space and time complexity of programs:
: ‘j e Memory usage
E = * Disk space requirements
EE * Execution time

#] ° Mainly used for program optimization.

ﬁg gl * Examples:
E a3} * Apple’s Shark (Mac)
é &y * oprofile (Linux)
E 4 * AMD’s CodeAnalyst (Linux)
4 g * .NET’s profiler (Microsoft)
Eu * Many more ...
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Integrated Development Environments
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e Commonly known as IDEs.

* A software application that provides a comprehensive
programming and development facility.

e Often consists of:

* Source code editor

* Build automation and compiler
* Debugger

Examples:

e Qt Creator (Windows, Linux & Mac)
* Visual Studio (Windows)
* Dev-C++ (Windows)

* Xcode (Mac)

* Many more ...

Vi |
P

;
-
:
-
g

. BB
687 BL DFPEHE: BB
e EAY
(s o

SRR 1. XA

=
(@

BB

IDE — Qt Creator

£84

», |

X

ol Rl BEE EECOHE 1

8584 7

. |

]
)

OFEH: B

81 Bh

5 0@ 5

Y

University of Pretoria - Christoph Stallmann

08/30/2012



Department of Computer Science - COS121

5

Fe Edt Vew Project Bud Debug Dets

Classl.cs. - x
5 Casstbrar vllv v

namess ==
!

:
-
:
-
g

Name

sm/zm 2470M
09 2:48 PM

Pendng Changes - 1uvesoh
IEARR P

= T Tt Workece
o TestWorkspace 3

B (B unesched

Work terms - Found 7 wark Items - Open assigned to me

IFEEH: B

Columns ~

1 Summary

Define  new bu

Share code with Jazz Source Control
Define sterations

oo gd el ;

Took Test ReShaper TessConcert Window Hep

IDE — Visual Studio

" ClassLibrary1 - Microsoft Visual Studio - Experimental Hive

| b Oetng = sy Py BTy =

Sokston Expiores - Sokition Classiibrary (1 profect) = 0] Tesm Arbfacts =

#.,,) Soluton ClassLbrary T (3 project) E] nievc-fm,cmr«bo«» eam Afact ~
7 Classtibraryl 8 sk 84231

% G References
#8) s

Buikd Queve

2
| Dsconnect Project(s) from Jazz é‘ Enginel (warming)

©| add to grere List. & isErgine (warring)

Compare With »

~ 3 X || Change Explorer - Compare TestreaFor20RC1 Team buld_20... v 3 X

sl Change Explorer s @ ‘V--mrvan yre— £3
Al = @ OnlyIn TestireaFor2ORCE Team buld_2000513-1427 &

= Buikds - TesthreaFor 20RC1 Team buld - Foun ~3x

TestAresFor20RC1 Team Defauk Component

% o BuM
S (> Only In TestivesFor20RCI Team builf_20090514-2041 Buld St Buld State St Time &
S ol TestiresFor20RC1 Team Defauk Component 5/14/2009 8
# Jj, Kshore - 22: New ClassUbProject - Share projects ¥
1\ Proen - Mo foker WellsWerld TER o comernent B Y

-3 x|l

pas o History ~'SCI in workspace Buld Vicrkasoce' (6 entries)

| Histeey
Comement Creaor |
A <No Commer [
v 5,27 ctc changes Priya

A Move foldar Foldert” from comoonent TestAreaFor20R  Priva
<

Repostary Fles - Bukd
satus Priocty  Severty Al & oL Bukd

SME7 Bh

eoe
A Scrivener

Active Target Action
T

=
VLA

755

4

i NSbezierPath AVShading.h
NSBezierPath AMShading.m
NSBezierPath_KBAGdIGons
NSBezierPath_KBAGditons.
NSData_HexAdditions.h
NSData_MexAdditons.m
NSimage. K8Additions.h
NSimage_K8Additions.m
OutiineView_KBExtensions
5 NSOutlineView_KEExtersions.m
i NSTextview XBAdGians.h
& NSTextview KiAdditons.m

ol Rl BEE EECOHE 1

& KiWordCountingTextstorage.n
& KBWordCountingTextStorage.m

[ Controliers

i SCRAGpDelegate

¥ SCRADpDelegate.m

& SCRPreferencesPanelControer h

& SCRPreferencesPanelControer m
Assisnant

OFEH: B

Screner

81 Bh

University of Pretoria - Christoph Stallmann

IDE — Xco

13

(

e

W SCRAppDelegate.m - Scrivener o

N @ 0 = oo

Buld BuldandCo Tasks Info Edior  Actie Build Conbguration search

NSArray_Extensions.n
NsArray_Extensions.m m v
NSAtrbutedString KBAGdtions.h

NSAtributedString. KBAGdtions.m 201K -

<+ BSCRApoDelegatem 138 : ~menuNecdsUpate.  § a s,

e

o wark e Dales

s

w az cnd wen nee o 1

- (voic)merntieedetpdate: (Nirkeny *Jwen

SCEtairDocument
SEEtOiWindCont

ccvment, = ( [MiGocumentortrol
Nlor moiWinSVControtter - [wainboomant wlrindnEkEo1 i

1 (IwatrkindmCantrol ler)

[

[[oeru t1tle] $sEquatTostring Mocal Lzedstr ing(3°Viaw* 1113])

int Viewnsde =
[lmeru 1tes¥ithTit le:hSLoca

aote)
SLocal tzedSteing(e"As Dutline ot ster

Criods — SRvimdditLine) ? Nanstate + 18
[ |baoM LTI 6:KSLocal izecSteirp(4°As Paralls | Docume st
(s ot £l 0%

[{meru ttewkithTie

@Succeaded

14

(

08/30/2012



Department of Computer Science - COS121

753 BBV 19R9BF

Bl R1 BES: EREIHEL D

@0 8594

B

|

G Be IFPER: B
§0FO5

t

&
o
e

,-
¥

8

ol Rl BEE EECOHE 1

§5947 %

s

|

Mf BL: DIFEE: ¥

Y

IDE — Dev-C++

File Edit Search View Project Execute Debug Tools CVS Window Help
O 0n@E & BEDE | e4®
wEomEe |2 ONew  &isen Tocge [T Gt
[Remaezes [ e—————
Project :\axses\nebug\ Direct.cpp | directadh | rendererh | leveloaderh | optionsh| debugh | resourceh| resourcerc | diectadcpp  renderer.cop | levelloader.cpp | options.cop | debug.cop | resource.cop
482 d3ddev->SetRenderState (D3DRS_ZENASLE,O) ;
<23 dsddev->SetRenderState (D3DRS_ZWRITEENASLE, O) ;
424
485
426
o
48
420
420 ace) :
4s1 o 115w L1FlcatDepchT ;
292 d3ddev->Clear (0, 0, D3DCLEAR_TARGET|D3DCLEAR ZBUFFER, 0, 1.0f, 0):
423 (FloatTexT: NULL, 5 TexT: NULL, D3DTEXE_NONE) ;
484
485 FX->SetTexture (FXDiffusetex, ScreenTex) ;
3 WndProc (WD Py FX->SetTechnique (FXSuppressLDR) ;
s quicksort (0BJECT 297
. appstarttime - 498 FX-»Begin (0, D3DKEX_DONGTSAVESTATE) ;
. appstarttime - _ Py FX->BeginPass (0) ;
. benchstarttime - 500
. benchstarttime : s01
502
503
s04
508
506 FX->EndPass ()7
507 FX->End () ;
s08
508
510 NULL, D3DTEXE_NOKE) : il
= .
88 Compier| B Resowees | g Compie Loa| o Debug | [, Find Results
253 1 Insett 567 Lines in fie

Graphical User Interface Designers

* A software application that provides functionality for
designing graphical user interfaces (GUIs).

* They are often based on the drag-and-drop principle.
* Examples:
* Qt Designer (Windows, Linux & Mac)
* Visual Studio (Windows)
* Xcode (Mac)
e Many more ...
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framelineEdt = QLinekdit
el uabel
abal 2 © QUabel
e QlineEdit
Inamelinefcit_= QLineFit
Proparty Editor

MairWirddow : QMasnWindom

valug

QObject

abjecthame MaimWindow
-

010

(0. 01, 512 % 303]
[Preferned, Prefer... |

SignaliSiot Ed._.| Action Ed._| mesource Bro

= Lsliaaming Gt vith Mo - First

olphun, 1366672 Enoc: Opera,

e )

7o

S8 Bk
(

5 4

'y

/1 MgDesktopAps - Microsoft Visual Studio
File Edt View Project Buld Debug Dets

G--Sdd 6D
Toolor Tix

MapViewer Components

Format Tooks Test Window Help

L 1L % |00 25 2

b Release

CompactViewer.cs [Design | Start Page |

- Win22 - | [@ OpenMap

R Pomter

G MaDefaultTolbar

@ Malegend

G Mgy

G MgPropertyPane
DotNetHarness Components

I

There are o usable controls in
this group. Drag an item onto this
textto add 1o the tooibox.

= LE;

“ AN Windows Forms.
= Common Controls
“ Containers

% Menus & Toolbars

ol Rl BEE EECOHE 1

8

o

Data
* Components
s
Dislogs

=

General
R Pointer
@ MgPropertyPane
@ MaLegend
G MgMspliewer
& MgDefaultToolbar

G toolber

Gror Lt

D@H9 &

HySever...| 35 Toolbox [ Docu

Ready

6157 B DB 3

Y

University of Pretoria - Christoph Stallmann

# Compact Map Viewsr

{98 krea)|

Description File Line

\0 Warnings

7 Error it (5] Ok |3 Code Definiion

Q

Disable Tooltips

Column

3 Find Results 1 |3 Find Symbeol Res

=]

Project

[ Pending Change

17

GUI Designer — Visual Studio
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Debuggers

* Programs used to test and debug a target program.

* Mostly used to find the reason for a program
misbehaviour or crash.

* Examples:
* GNU’s Debugger (Windows, Linux & Mac)
WinDbg (Windows)
e Qt’s Debugger (Windows, Linux & Mac)
* Visual Studio Debugger (Windows)

W BIF1 BES: EAETRA D
8584 7% 289

¥

IEEE: ¥
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e Many more ...
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GDB - The GNU Project Debugger

L85

* Allows you to see what is going on inside another
program.

-
b ¥
L]

Helps to detect program crashes such as Segmentation
Faults (SegFaults).

Bl R1 BEY EEOHELD ¢

85847

* Supports back tracing.
Supports manual manipulation of breakpoints.

¥

Helps with the stack inspection.

H g

=

Tife . '
= . .’%}
B i \

- &
- 21 g
o _

@4 GDB — Installation
£ o « Ubuntu/Debian:

§ : * sudo apt-get install gdb
= ‘i‘

B

@ * Fedora/RedHat:

Eu * sudo yum install gdb

ﬁm ll - Windows:

H o * Use MinGW

1

B - .

=N

3

EQ

. ’- 22 3
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GDB - Debugging a Program

,-
¥/

* When compiling with gcc/g++ use the —g flag:

3

Eg: g++ -c -g main.cpp

7 5:|

* You can also add —g to your makefile.

* Tells g++ to create internal debug information and
symbols.

g =171 RS EMERIREA D
&

8584

.. B
‘57‘..-.

* Once compiled, run gdb on your executable:

B

e Eg: gdb program

IEEHE: B
!

e program is the name of the executable.

D ¥ 5

EE?BTHH:
3

)
(@

BB

GDB — Debugging a Program

,-
¥/

8

ame

visore@ubuntu: ~/Desktop/tools

File Edit View Search Terminal Help

visore@ubuntu:~/Desktop/toolsS gdb program

GNU gdb (Ubuntu/Linaro 7.4-2012.04-8ubuntu2) 7.4-2012.04

Copyright (C) 2012 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law. Type "show copying”
and "show warranty" for details.

This GDB was configured as "xB6_64-1linux-gnu”.

For bug reporting instructions, please see:
<http://bugs.launchpad.net/gdb-1linaro/>...

Reading symbols from /home/visore/Desktop/tools/program...done.

(gdb)

.,
2

g, HT1 RS ERSEA D
s

858475
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GDB — Navigation Commands

185

* To run the program:
* runorr

P
X

* To start a step-wise debugging process:

:
E:
:
-
Ki

8584 7

e start

-

R * To stop a step-wise debugging process:
H & * stop
P
8 &
38
EQ
e 2 &
+f 25 g
= o
ﬁ;: GDB — Navigation Commands
= s * To continue by taking a single step:
=
§ & * stepors
(o ™~
E% * To continue to the next breakpoint:
E Ll * continueorc
= E Bl - Toback trace after an error:
H o * backtrace
ml
B -
B g
) * To exit gdb:
5 i .
E - s quitorq
- .
o 26 &
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GDB - Breakpoint Commands

* To add a breakpoint at a specific line:

187

* break <line number>

P
X

* b <line number>
* Eg: break 16

Bl R1 BEY EEOHELD ¢

8584 7

To add a breakpoint at a specific function:

-

H * break <function name>
ﬁ I~ * b <function name>
% = * Eg: break main
3 e} * Eg: break Student::print
[3¢]
E o
o &
S 27 g
= _
ﬁ;: GDB — Breakpoint Commands
E ,;, * To add a breakpoint at a specific line in a specific file:
E ‘: * break <file name>:<line number>
Efﬁ‘ * b <file name>:<line number>
% * Eg: break student.cpp:32
Ea
ﬁ | ° Toview all breakpoints:
= E * info breakpoints
e
B -
B g
]
E =
& df’é‘
-1 28 &
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=
@s GDB — Example
IS
5]
g‘\‘
=R
~ P~
£
Ha
Mg
B o
P
8 g
]
EQ
e 2 &
+f 29 g
= _
§ i GDB — Alternatives
= s » GNU DDD — GNU graphical front-end to GDB.
E f: * Nemiver — Gnome graphical front-end to GDB.
éfﬁ * Qt Creator — Integrated debugger in Qt Creator.
% * Visual Studio — Integrated debugger in Visual Studio.
i w * Xcode — Integrated debugger in Xcode
ﬁ | ° WinGDB - GDB implementation for Windows.
= E * KGDB — Debugger for the Linux kernel.
é I~ * Eclipse — CDT integrated in Eclipse.
B -
B g
38
EQ
- .
o 30 &
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Valgrind

L85

* Allows you to analyse memory management and
threading bugs.

-
b ¥
L]

Has characteristics of a debugger and profiler.
* Mainly use to detect memory leaks.

Bl R1 BEY EEOHELD ¢

85847

* Memory leaks are chunks of memory that are
allocated by a program but can’t be accessed at a later
stage or returned back to the operating system.

Ge

EE
A
T ° 3
23 %
.h 8 \

o~ J:S
= 31 g
9 _ _
@14 Valgrind — Installation
= o « Ubuntu/Debian:
§ : * sudo apt-get install valgrind
= ‘i‘
Ex

@ * Fedora/RedHat:
& 2] * sudo yum install valgrind
ﬁm ll - Windows:
é I~ * Not officially supported.
g A + Use Valgrind4Win
H8 )
EQ
. ’- 32 3
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Valgrind — Debugging a Program

,-
¥/

* When compiling with gcc/g++ use the —g flag:

3

Eg: g++ -c -g main.cpp

7 5:|

* You can also add —g to your makefile.

* Tells g++ to create internal debug information and
symbols.

g =171 RS EMERIREA D
&

8584

.. B
‘57‘..-.

* Once compiled, run valgrind on your executable:

B

* Eg: valgrind ./program
e program is the name of the executable.

IEFEE B
D@9 & IEB

EE?BTHH:
3

)
(@

&
o+
e

Valgrind

,-
¥/

@™ @ visore@ubuntu: ~/Desktop/tools

8

File Edit View Search Terminal Help
Student address: 18 25

.,
2

HEAP SUMMARY :
in use at exit: 1,024 bytes in 1 blocks
total heap usage: 1 allocs, © frees, 1,824 bytes allocated

1,024 bytes in 1 blocks are definitely lost in loss record 1 of 1
==27894== at @x4C2AC27: operator new[](unsigned long) (in Jfusr/lib/valgrind/v,
gpreload_memcheck-amd64-1inux.so)

g, HT1 RS ERSEA D
s

858475

by @x480A66: main (main.cpp:6)

o

LEAK SUMMARY:
definitely lost: 1,024 bytes in 1 blocks
indirectly lost: bytes in ® blocks
possibly lost: bytes in © blocks
still reachable: bytes in ® blocks
suppressed: bytes in ® blocks

B

.S

For counts of detected and suppressed errors, rerun with: -v
e --track-origins=yes to see where uninitialised values come from
ERROR SUMMARY: 19 errors from 5 contexts (suppressed: 2 from 2)
visore@ubuntu:~/Desktop/tools$ I

N
J

5 Bh IHEH: B
D@5

b

m
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Valgrind — Important Flags

185

* Check for memory leaks:
» --leak-check=<no|summary|yes|full>

P
X

* Default: summary

* When checking, specify how willing backtraces are
considered to be the same

Bl R1 BEY EEOHELD ¢

8584 7

* --leak-resolution=<low|med|high>

Ge

e Default: low

EE
& & * When disabled, only blocks for which no pointer can
g e be found will be shown:
- Q * --show-reachable=<yes|no>
éF‘i * Default: no
EQ
e 2 &
+f 35 g
= 9 _
ﬁ;: Valgrind — Supported Errors
= s * Valgrind can be used to detect the following errors:
E,‘: * Memory leaks
éfﬁ * Invalid pointers
% * Use of uninitialized variables
i w * Double memory deallocation
g
-
;-
B g
]
EQ
- &
o 36 &
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Valgrind — Example

185

P
X

Bl R1 BEY EEOHELD ¢

8584 7

Ge

EE
B o
-
8 g
38
EQ
e 2 &
+f 37 g
= . .
§ "l \algrind — Alternatives
E e * Dr Memory — Windows and Linux memory
R management tool.
o N
.3 * Visual Studio — Visual Leak Detector integrated in
E‘t Visual Studio.
EE * Rational Purify — Commercial IBM product.
ﬁ { ° Insure++- Commercial Parasoft product.
= Bl ° Memory Validator — Commercial SoftwareVerify
/M product.
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