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(ontents

— Devices and streams
— Files

— Sockets and HTTP

— XML

— Internationalization
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Device Abstraction

« QIODevice is base class for all “devices” capable of reading and writing

blocks of bytes |
| QIODevice |

| QBuffer | | QFile | I QProcess | rQAbstractSocketl | QNetworkReply | l QLocalSocket |

QTemporaryFile | QUdpSocket | | QTcpSocket |

| QSslSocket |
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Devices

« Sequential devices
— Data can be accessed only once
— Start from first byte, progress serially to last byte
— QProcess, Q*Socket
« Random access devices
— Bytes can be read any number of times from any position

— QFile, QTemponaryFile, QBuffer
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Streams

 Higher-level stream classes
— Take care of byte ordering, text encoding

— QDataStream

® Binary data

* 100% independent of host system

* Implements serialization of basic data types (C++ and Qt)

®* Qverload << and >> operators to add support for custom data types

— QTextStream

®* Read/write words, lines, numbers
* Supports formatting
* Operates on QIODevice, QByteArray or QString

I unkolda
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Example: Console Application

 NO need for Ul

« Necessary changes for the project file (.pro):

TEMPLATE = app

OT = core

CONFIG += console
CONFIG —= app bundle
SOURCES += main.cpp

— Only otCcore module is required
— (Configuration console enables console output on Windows

— Removing app bundle: don't create bundle in Mac OS X

I ounkolda
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Opening Files

main.cpp
 No event loop required #include <QtCore>
#include <QDebug>
— NO QCoreApplication #include <iostream>

#include <stdio.h>

 Error Handling

ik malm(int argce, char* argv[])

— Through standard error stream {
QFile outFile("data.dat"):;
(S s K cerr) — defaults to if (!outFile.open(QIODevice::WriteOnly)) {

console std: :cerr << "Cannot open file for writing: " <<
outFile.errorString() .toStdString() << std: :endl;
return 1;

— <iostream> has overload \
forstd: :string — convert
QString with
tostdBtring ()

I ounolda
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Writing Data _

e Data representation QDataStream out (&outFile) ;

// Serialization format of data stream changes with
// new version of Ot to accommodate new

— Specify data format 7 s
= . . Out.setVersion (QDataStream: : 0 4 9) 7
version to maintain

// Use specific Qt datatypes to make sure integers

forward and baCkward // are the same on all platforms!
quint32 outValue = 123456078;
compat]b]l]ty lne eutTime = QTime: scurrentTime () ;

QVariant outVar ("Some text"):;
out << outValue << outTime << outVar;

— Platform independent ~
egutFile.close () ; | g 2 N My

(default: big endian Sty -
, 7 Recommended: extend the example
encodi ng) o~ with brief file header.
’ 1. Magic String: check if file is really
from your app.
2. Version number: correctly import

from old versions of your settings file. m

7
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Data Representation

Locals and Watchers Breakpoints Thread
MName Value Type
> argv 0b52bf0 char **
> In QDataStream } In DUt stream
» inFile "data.dat” QFile |
4 inTime QTime
mds 48924632 int
inValue 12345678 quint32 Input Va r]ables
4 inVar QVariant
value "Some text” QString
4 out QDataStream
byteorder BigEndian QData5tream::ByteOrder
d el QDataStreamPrivate *
> dev 02 21£20 QIODevice *
noswap  false bool OUtpUt stream
owndev  false bool
g_status Ok JDataStream::Status
VEr 11 int
> outFile "data.dat” QFile
4 putTime QTime
mds 48924632 int .
outValue 12345678 quint32 Output variables
4 outVar QVanant
value "Some text” Q5tring

ForumNokia
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main.cpp

Reading Files

1f (!inFile.open(QIODevice: :ReadOnly)) {

std: :cerr << "Cannot open file for reading: " <<
) = 2 inFile.errorString() .toStdstring () << std:iendl;
« Reading similar to writing return 1;

}
— Use same order and data

stream version

QDataStream in(&inFile) ;
in.setVersion (QDataStream:: 0t 4 5);

— Streams don’t save variable | .
gquint3Z2 inValue;
type QTime inTime;

OVariant inVar:;

 (QVariant recognizes type
// Read values 1in same order as they were written

— Here: output using gDebug() in >> inValue >> inTime >> inVar;
lﬂStead OfStandard streams gDebug () << "Variant type:" << 1inVar.typeName () <<

— Advantage: direct serialization ", contents:" << inVar.toString();
of Qt data types inFile.close () ;

return 0;

|}

‘.

contents: "Some text"™

Variant type: QString ,

ForumNokia
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Qt Modules

 Networking classes in

| QIODevice |
A
OtNetwork extension module |
5 Using the module QAbstractSocket | QNetworkReply | | QLocalSocket |

— Insert to project file (.pro):
OT += network QUdpSocket QTcpSocket
— Source code: I—tj
QSslISocket
°* Include appropriate headers of classes in use, or ... |

* Use meta-include that contains whole QtNetwork module

#include <QtNetwork>

T ounkolda
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Sockets

« Socket

— Logical communication endpoint between 2+ software processes
« Communication

— Peer-to-Peer: Two similar processes communicate

— (Client-Server: Different roles, e.g. web server & browser

I unkolda
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Connection _ afa
7 N

« Connection-oriented - “reliable”
— First establishes end-to-end-connection, then sends data
— (Connection is present = can check delivery order, arrival, errors, ...
« (Connectionless - “unreliable”
— Requires destination address each time data is sent (datagrams)

— Each received packet is treated independently

— No guarantees on order, duplication, delivery ﬁ;_)

I unkolda
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1CP

+ Stream-oriented protocol (“reliable”)

— Often preferable to HTTP in the mobile context:
less overhead

« Implementation provided by: QTcpSocket
— Either use instance directly or derive from it
— Operations performed asynchronously
— Status changes and errors: emitted via signals

— Indirectly derived from QIODevice: allows QDataStream and
QTextStream

I ounkolda
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Servers and UDP

« TCP Server: QIcpServer

— Single- or multi-threaded

— See Fortune Server example from Qt SDK
 UDP (“"unreliable”)

— Connectionless

— No extra server class required

— Instead: use bind () of QUdpSocket

— Data transfer: smaller datagrams

I ounolda
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High Level Network Operations

 For communicating with services:
— Use high level classes for common protocols

— QNetworkAccessManager
®* (Coordinates multiple network requests
* (reates and monitors the requests
®* (urrently supports: HTTP, FTP and file access -

— QNetworkRequest - The dedicated QHt tp
* Represents individual request and QFtp classes are
y
* (ontains request header, URL, etc. deprecated.
— QNetworkReply

°* (reated by manager
* (Contains response header, URL, reply contents, etc.

I unkolda



HTTP Overview

]/

QONetworkAccessManager
Communication settings

isaction

——————————>

Transaction ‘ !
.
ONetworkRequest
Header, Body
4 4
e B

QONetworkResponse
Header, Body

GPRS, UMTS, ...

€= =
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HTTP Protocol

« Higher level protocol, based on TCP
— Stateless protocol
— Request and response are self-contained
Well-known from web
— (lient browser sends request for website to server
— Server responds with web page contents
« Mobile world
— HTTP-based web services: Client only requests specific data
— Response: usually XML

— (Concept used by AJAX requests
(Asynchronous Javascript and XML) — Web 2.0

ForumNokia
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XML (Extensible Markup Language) XML B

<kml>

= e <Response>
Propert]es <name>FH Hagenberg, Austria</name>
. o . <Placemark i1id="pl">
— General-purpose specification for g
1 Fachhochschule Hagenberg,
creat]ng CUStOm markup 4232 Hagenberg im Muehlkreis,
|anguages Oesterreich
</address>
— Textual data format g
<LatLonBox north="48.3760743"
. _ south="48.3612490"
Markup (usually tags i
e.g., <html|>) and content west="14.4990745"/>
</ExtendedData>
@ Qt <Point>
<coordinates>14.5150819,
. Add Xm’ mOdUIe tO 48.3686622,0</coordinates>
</Point>
project file (.pro) </Placemark>

Sample XML file </Response>
Truncated KML data from Google Maps | </ kml>

I ounholda
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Parsing XML =

<thody:>
 DOM (Document Object Model) e ]
o . b
— Standard of W3( %ET_GTLQ ) /‘Efn_hjn)@;‘%&_;ﬁlgé“f;'Eﬂianf;'

— ODhomeDocument builds hierarchical tree

— (Contains all nodes of XML file

+ Non-consecutive access to elements (e.g., web browser)
“E™  Easy to transfer DOM tree back into XML file

[— High memory requirements (especially for mobile devices)

B foumNokia
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Parsing XML

« SAX (Simple API for XML)

— Event-driven API: QXml1SimpleReader

* Triggers events; e.qg., when encountering opening / closing tag
®* Qverride virtual event handler methods

* More lightweight than DOM

More difficult to manipulate structure of data
(already handled data is discarded)

Parsing logic distributed over various functions, based
on tag type, not on currently parsed contents
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Parsing XML

« Pull Parsing
— Iterator over XML elements (0Xml1StreamReader)
— Application controls process of parsing the file

— Methods pull tokens from reader one after another

+ Lightweight
e~ More straightforward to understand and maintain

=_ More difficult to manipulate structure of data

T foumNokia
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Parsing XML

 XQuery / XPath (W3()
— Langquage to query XML data structure
— Doesn’t require manual procedural programming

— Implementation: QtXmlPatterns

.+. Easy access to specific information within XML

= No support for updating XML documents
— Lacks full text search

B foumNokia
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Internationalization

¢ ..1Ssmore than language
— Spelling
— Ligatures: ﬁ@ﬁ
— Formats (numpers, dates, currencies)

— Non-spacing or diacritical marks (accents / umlauts in
European languages)

— Spedial line breaking behaviour
— (Character encoding
— Presentation conventions (bidirectional writing)
— Input techniques
« Internationalization support built into Qt widgets & tools

I ounlolda
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Qt Linguist

[ translations\designer_de.ts* - Qt Linguist cnluEl

« Tool to translate your application e
vBo @ ¢ onRA (BRED

& = & X Stings & X Sources and Forms # x
— Translation files 2 coe T N M
o’ AbstractFindWidget 5/5 I—I |g® Change signal I if (type == EndPoint:Source)
«” AddlinkDialog 33 |E :'ﬂ Change slot sefText(QApplication:: translate("Command”, "Change signal”));

o/ AppFontDialog 171 { o Change signal-slot conne.., eise

(.ts, xml-based) extracted from SRR G [Semmn T | e

o AssistantClient 33 | Add connection (

f Sttt 4 }]| 4 Mpcomtn Bl nowiom,
[} L eteconnections 1| i fm beea == EsdDammts s Caeweall
your source code e e |7
" ConnectionDelegate 33 Source text
e AR es—
. o ® & DﬁfgmerEmml 22
— Qt Linguist only needs xml file = || 1} comnoniee
A | e mp—
. o EmbeddedOptionsControl  1/1
simple for external translators 7 ot 3
« FontPropertyManager 474 -
o FormBuilder 272 Phrases and guesses & X Warnings & x

o FormtditorOptionsPage /3 Source phrase  Translation Definition v !‘

 Provides validation and preview J e 5 owsom  sewen  secwn (3
(for Qt Designer-generated UIs)

T | Channes cender Sender dndeen Gieece (Ctele 31 | e |

124171245 MOD
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Preparing your Application

« Mark user-visible strings for translation with tr(}

— Inside functions in Q0bject subclasses that use the 9 OBJECT macro:

i label = new QLabel ("Hello World"), this);

l /

! label = new QLabel (tr("Hello World"), this);

— Other text-positions within your source code:

®* Use tr () from other Qobject-derived class

® QCoreApplication::translate ()

* Completely outside functions: QT TR NOOP () /QT TRANSLATE NOOP () mMacros

T untolda
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Translation Context

 Translation might be different according to context

— "Open” for file in German: “Offnen”

— "Open” for Internet connection in German: “Aufbauen”
« Additional Information for the Translator

— (lass name automatically provided by Qt Linguist

— Custom comments through 2"9 parameter of tr () :
* Add explanation for context or usage area

| setWindowTitle (tr ("Welcome", "Window title"));

— Provide even more through TRANSLATOR comments

I unkolda
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Plural, Keyboard Accelerators

 Plural: provide extra translations depending on a value

int nrHellos = 1;

label?2 = new OQOlLabel (tr("Said hello %$n time(s)", "", nrHellos));
Source text
Said hello %n time(s)
German Translation (Singular)
“%sn Hallo gesagt
German translation (Plural)

— More information: oo

http://gt.nokia.com/doc/qa/qql9-plurals.html

» Also translate kevboard accelerators

exltAct = new QAction(tr ("E&xit"), this);
s ehct——>setShortcut (tr("Ctrl+Q", "Ouit")):;

I ounholda
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Add Languages

 Editthe .pro file and add desired translation(s):

TARGET = translatorl
TEMPLATE = app
SOURCES += main.cpp \
mywidget.cpp
HEADERS += mywidget.h
FORMS +=
TRANSLATIONS = translatorl de.ts \
cranslatorl fr.ts

* RUN lupdate <.pro-filename>
— Finds translatable strings in source code, headers and Qt Designer files
— Generates/updates XML file for each language

— Translate these files with Qt Linguist
:sGetsHorkspacestrans latorl > lupdate tranzlatorl.pro

pdating 'translatorl_de.ts’ ...
Found 3 source textdiz? (3 new and B already existing>
pdating 'translatorl_fr.ts’' ...
Found 3 source text{(s>» (3 new and B already existing?

ForumNokia
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Finished Translations?

* RUN lrelease <.pro-filename>
— Produces compact binary . gm files out of . t s files

— Only integrates translations marked as “finished”

:wQtsWorkspacestrans latorl *1release translatorl.pro

pdating "G/t YWorkspacestrans latorlstranslatorl_de.gm” ...
Generated 3 translationds>» (3 finished and B unfinished>

pdating 'C: /0t Workspacestranslatorlstranslatorl_fr.gm' ...
Generated B translation€<s>» <B finished and B wunfinished?
Ignored 3 untranslated source texti{s>
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L 0ading Translations

» To use translations: QTranslator

— Usually initialized at beginning of main()

// Get locale of the system
QString locale = QLocale::system() .name () ;
e loadithe correct translation file (if available)

QTranslator translator;
translator.load (QString("translatorl ") + locale, gApp->applicationDirPath()):;

L/ BAdds the loaded file to list of active translation files
dpp.installTranslator (&translator) ;

I ounkolda
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Loa di n g Tra nS I a ti 0 nS II Locale: de_AT (Austrian dialect of German language)

translatorl_de_at.gm |
g[_zranslam_rl_de:at

e locale: i [translatorl_de.gm
L, translator]l_de
= 8.4, oe AT i [translatorl.gm

| translatorl|

« QTranslator::load()
— Second parameter: directory of .qm file(s)

— Automatically tries to load more generic translations

// Get locale of the system

QString locale = QLocale::system() .name() ;

// Load the correct translation file (if available)

OQTranslator translator;

translator.load (QString("translatorl ") + locale, gApp->applicationDirPath());
// Adds the loaded file to list of active translation files
app.installTranslator (&translator);

I ountolda
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Troubleshooting?

 Notloading the translations?

— Make sure the translation files are found

— Copy *.gm to directory of executable if in doubt!
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Thank You.




