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7UDQVDFWLRQDO�PHPRU\ ���
&RQWLQXDWLRQV ���
&RURXWLQHV ���

6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

&KDSWHU����3HUIRUPDQFH�)DLOXUHV�DQG�+RZ�WR�2YHUFRPH�7KHP ���
/LQHDU�VHDUFK�VWRUP ���

&RQWH[W ���
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3UREOHP ���
6ROXWLRQ ���
&RQFOXVLRQ ���

5HVXOWV�GLDORJ�ZLQGRZ�RSHQLQJ�YHU\�VORZO\ ���
&RQWH[W ���
3UREOHP ���
6ROXWLRQ ���
&RQFOXVLRQ ���

,QFUHDVLQJ�+773�ILOH�WUDQVIHU�WLPHV ���
&RQWH[W ���
3UREOHP ���
6ROXWLRQ ���
&RQFOXVLRQ ���

/RDGLQJ�69*V ���
&RQWH[W ���
3UREOHP ���
6ROXWLRQ ���
&RQFOXVLRQ ���

4XDGUDWLF�DOJRULWKP�WUDS ���
&RQWH[W ���
3UREOHP ���
6ROXWLRQ ���
&RQFOXVLRQ ���

6WDOOV�ZKHQ�GLVSOD\LQJ�ZLGJHW�ZLWK�40/�FRQWHQWV� ���
&RQWH[W ���
3UREOHP ���
6ROXWLRQ ���
&RQFOXVLRQ ���

7RR�PDQ\�LWHPV�LQ�YLHZ ���
&RQWH[W ���
3UREOHP ���
6ROXWLRQ ���
&RQFOXVLRQ ���

7ZR�SURJUDP�VWDUWXS�VWRULHV ���
7LPH�V\VWHP�FDOOV ���
)RQW�FDFKH ���
&RQFOXVLRQ ���

+DUGZDUH�VKXWWLQJ�GRZQ�DIWHU�DQ�HUURU�PHVVDJH ���
&RQWH[W ���
3UREOHP ���
6ROXWLRQ ���
&RQFOXVLRQ ���

2YHUO\�JHQHULF�GHVLJQ ���
&RQWH[W ���
3UREOHP ���
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6ROXWLRQ ���
&RQFOXVLRQ ���

2WKHU�H[DPSOHV ���
6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

&KDSWHU����8QGHUVWDQGLQJ�,�2�3HUIRUPDQFH�DQG�2YHUFRPLQJ�5HODWHG
3UREOHPV ���

5HDGLQJ�DQG�ZULWLQJ�ILOHV�LQ�4W ���
%DVLFV�RI�ILOH�,�2�SHUIRUPDQFH ���

%XIIHULQJ�DQG�IOXVKLQJ ���
7LHG�DQG�V\QFKURQL]HG�VWUHDPV ���
5HDGLQJ�DQG�ZULWLQJ ���
6HHNLQJ ���
&DFKLQJ�ILOHV ���

4W
V�,�2�FODVVHV ���
4)LOH ���
47H[W6WUHDP�DQG�4'DWD6WUHDP ���
2WKHU�KHOSHU�,�2�FODVVHV ���
4'HEXJ�DQG�IULHQGV ���

3DUVLQJ�;0/�DQG�-621�DW�WKH�VSHHG�RI�OLJKW ���
4W;PO�FODVVHV ���

4'RP'RFXPHQW ���
4;PO6LPSOH5HDGHU ���

1HZ�VWUHDP�FODVVHV�LQ�4W&RUH ���
4XLFN�SDUVLQJ�RI�;0/ ���
5HDGLQJ�-621 ���

4-VRQ'RFXPHQW
V�SHUIRUPDQFH ���
&RQQHFWLQJ�GDWDEDVHV ���

%DVLF�H[DPSOH�XVLQJ�64/LWH ���
6RPH�SHUIRUPDQFH�FRQVLGHUDWLRQV ���

0RUH�DERXW�RSHUDWLQJ�V\VWHP�LQWHUDFWLRQV ���
3DJLQJ��VZDSSLQJ��DQG�WKH�7/% ���
5HDGLQJ�IURP�GLVN ���
&RPSOHWLRQ�SRUWV ���

6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

&KDSWHU����2SWLPL]LQJ�*UDSKLFDO�3HUIRUPDQFH ���
,QWURGXFWLRQ�WR�JUDSKLFV�SHUIRUPDQFH ���

*UDSKLFV�KDUGZDUH
V�LQQHU�ZRUNLQJV ���
:KDW�LV�D�*38" ���
2SHQ*/�SLSHOLQH�PRGHO ���
3HUIRUPDQFH�RI�WKH�JUDSKLFV�SLSHOLQH ���

&38�SUREOHPV ���
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'DWD�WUDQVIHU�RSWLPL]DWLRQ ���
&RVWO\�*38�RSHUDWLRQV ���

1HZHU�JUDSKLFV�SURJUDPPLQJ�$3,V ���
4W�JUDSKLFV�DUFKLWHFWXUH�DQG�LWV�KLVWRU\ ���

7KH�JUDSKLFV�$3,�=RR ���
4W�:LGJHW ���
4*UDSKLFDO9LHZ ���
42SHQ*/:LGJHW ���
49XONDQ:LQGRZ ���
4W�4XLFN ���
4W4XLFN�&RQWUROV���DQG�� ���
([WHQGLQJ�40/ ���

&DQYDV��' ���
44XLFN3DLQWHG,WHP ���
44XLFN,WHP ���
44XLFN)UDPH%XIIHU2EMHFW ���
0RUH�$3,V ���

4W��' ���
2SHQ*/�GULYHUV�DQG�4W ���

*UDSKLF�GULYHUV�DQG�SHUIRUPDQFH ���
6HWWLQJ�WKH�2SHQ*/�LPSOHPHQWDWLRQ�IRU�40/ ���

4W�:LGJHW
V�SHUIRUPDQFH ���
43DLQWHU ���

,PDJHV ���
2SWLPL]HG�FDOOV ���

2SHQ*/�UHQGHULQJ�ZLWK�42SHQ*/:LGJHW ���
,PDJHV ���
7KUHDGLQJ�DQG�FRQWH[W�VKDULQJ ���
8VDJH�RI�43DLQWHU ���

4*UDSKLFV9LHZ ���
0RGHO�YLHZ�IUDPHZRUN ���

40/�SHUIRUPDQFH ���
,PSURYHPHQWV�LQ�����DQG�EH\RQG ���
0HDVXULQJ�40/�SHUIRUPDQFH ���
6WDUWXS�RI�D�40/�DSSOLFDWLRQ ���
40/�UHQGHULQJ ���

6FHQH�JUDSK�RSWLPL]DWLRQV ���
6FHQH�JUDSK�DQG�WKUHDGLQJ ���
6FHQH�JUDSK�SHUIRUPDQFH�JRWFKDV ���

%DWFKLQJ ���
7H[WXUH�DWODV ���
2FFOXVLRQ��EOHQGLQJ��DQG�RWKHU�FRVWO\�RSHUDWLRQV ���
$QWLDOLDVLQJ ���
8VH�FDFKLQJ ���

:KLFK�40/�FXVWRP�LWHP�VKRXOG�\RX�FKRRVH" ���
-DYD6FULSW�XVDJH ���
4W�4XLFN�&RQWUROV ���

2WKHU�PRGXOHV ���
4W��'�SHUIRUPDQFH ���
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+\EULG�ZHE�DSSOLFDWLRQV ���
6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

&KDSWHU����2SWLPL]LQJ�1HWZRUN�3HUIRUPDQFH ���
,QWURGXFWLRQ�WR�QHWZRUNLQJ ���

7UDQVSRUW�OD\HU ���
8VHU�'DWDJUDP�3URWRFRO��8'3� ���
7UDQVPLVVLRQ�&RQWURO�3URWRFRO��7&3� ���
$�EHWWHU�7&3" ���

$SSOLFDWLRQ�OD\HU ���
'RPDLQ�1DPH�6HUYLFH��'16� ���
+\SHU7H[W�7UDQVIHU�3URWRFRO��+773� ���
6HFXUH�GDWD�WUDQVIHU ���
$�EHWWHU�+773" ���

4W�QHWZRUNLQJ�FODVVHV ���
7&3�DQG�8'3�QHWZRUNLQJ�FODVVHV ���

47FS6HUYHU�DQG�47FS6RFNHW ���
48GS6RFNHW ���
4$EVWUDFW6RFNHW ���
46VO6RFNHW ���
2WKHU�VRFNHW�W\SHV ���

+773�QHWZRUNLQJ�XVLQJ�4W�FODVVHV ���
'16�TXHULHV ���
%DVLF�+773 ���
+7736�DQG�RWKHU�H[WHQVLRQV ���
4W�:HE6RFNHW�FODVVHV ���
0LVFDOODQHRXV�FODVVHV ���

2WKHU�KLJKHU�OHYHO�FRPPXQLFDWLRQ�FODVVHV ���
4W�:HE&KDQQHO ���
4W�:HE*/�VWUHDPLQJ ���
4W�UHPRWH�REMHFWV ���

,PSURYLQJ�QHWZRUN�SHUIRUPDQFH ���
*HQHUDO�QHWZRUN�SHUIRUPDQFH�WHFKQLTXHV ���
5HFHLYLQJ�EXIIHUV�DQG�FRS\LQJ ���
7&3�SHUIRUPDQFH ���
+773�DQG�+7736�SHUIRUPDQFH ���

&RQQHFWLRQ�UHXVH ���
5HVXPLQJ�66/�FRQQHFWLRQV ���
3UHFRQQHFWLQJ ���
3LSHOLQLQJ ���
&DFKLQJ�DQG�FRPSUHVVLRQ ���
8VLQJ�+773���DQG�:HE6RFNHW ���

$GYDQFHG�QHWZRUNLQJ�WKHPHV ���
6XPPDU\ ���
4XHVWLRQV ���
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)XUWKHU�UHDGLQJ ���

&KDSWHU�����4W�3HUIRUPDQFH�RQ�(PEHGGHG�DQG�0RELOH�3ODWIRUPV ���
&KDOOHQJHV�LQ�HPEHGGHG�DQG�PRELOH�GHYHORSPHQW ���

%DVLF�SHUIRUPDQFH�WKHPHV ���
5XQ�WR�LGOH ���
6RPH�KDUGZDUH�GDWD ���
(PEHGGHG�KDUGZDUH�DQG�SHUIRUPDQFH ���

4W�XVDJH�LQ�HPEHGGHG�DQG�PRELOH�ZRUOGV ���
4W�IRU�HPEHGGHG ���

4W�XVDJH�RQ�HPEHGGHG�/LQX[ ���
4W
V�HPEHGGHG�WRROLQJ ���
6XSSRUWHG�KDUGZDUH ���
([DPSOH�XVDJH�ZLWK�5DVSEHUU\�3L ���

4W�IRU�PRELOH ���
$QGURLG�VXSSRUW�LQ�4W�&UHDWRU ���
3URILOLQJ�$QGURLG�DSSOLFDWLRQV ���
0RELOH�$3,V�LQ�4W ���

(PEHGGHG�/LQX[�DQG�4W�SHUIRUPDQFH ���
([HFXWDEOH�VL]H ���
0LQLPL]LQJ�DVVHWV ���
3RZHU�FRQVXPSWLRQ ���
6WDUW�XS�WLPH ���

8VLQJ�WKH�FXUUHQW�4W�YHUVLRQ ���
8VLQJ�ORDGHUV ���
�'�DVVHW�FRQGLWLRQLQJ ���
/LQX[�VWDUW�XS�RSWLPL]DWLRQV ���
+DUGZDUH�PDWWHUV ���

*UDSKLFDO�SHUIRUPDQFH ���
7LPH�VHULHV�FKDUW�GLVSOD\ ���

4W�&KDUWV�DQG�2SHQ*/�DFFHOHUDWLRQ ���
3RO\OLQH�VLPSOLILFDWLRQV ���

)ORDWLQJ�SRLQW�FRQVLGHUDWLRQV ���
0RELOH�VSHFLILF�SHUIRUPDQFH�FRQFHUQV ���

([HFXWDEOH�VL]H ���
3RZHU�XVDJH ���
0RELOH�QHWZRUNLQJ ���

%DWFK�DQG�SLJJ\EDFN ���
&RQVLGHU�D�SXVK�PRGHO ���
3UHIHWFK�GDWD ���
5HXVH�FRQQHFWLRQV ���
$GDSWLQJ�WR�WKH�FXUUHQW�QHWZRUN�FRQQHFWLRQ�W\SH ���

*UDSKLF�KDUGZDUH ���
6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

&KDSWHU�����7HVWLQJ�DQG�'HSOR\LQJ�4W�$SSOLFDWLRQV ���
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7HVWLQJ�RI�4W�FRGH ���
8QLW�WHVWLQJ ���

4W�7HVW ���
7HVW�VXSSRUW�LQ�4W�&UHDWRU ���

$XWRPDWHG�*8,�WHVWLQJ ���
6TXLVK ���
([DPSOH�6TXLVK�WHVW ���

3HUIRUPDQFH�UHJUHVVLRQ�WHVWLQJ ���
$GGLQJ�D�TPOEHQFK�EHQFKPDUN ���
8VLQJ�6TXLVK ���

'HSOR\LQJ�4W�DSSOLFDWLRQV ���
)O\LQJ�SDUWV ���
6WDWLF�YHUVXV�G\QDPLF�EXLOGV ���
'HSOR\LQJ�RQ�:LQGRZV ���

:LQGRZV�GHSOR\PHQW�WRRO ���
,QVWDOODWLRQ�DQG�SDWKV ���

6XPPDU\ ���
4XHVWLRQV ���
)XUWKHU�UHDGLQJ ���

$VVHVVPHQWV ���

2WKHU�%RRNV�<RX�0D\�(QMR\ ���

,QGH[ ���
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QSignalSpy spy(tstPushBtn, SIGNAL(clicked()));
QTest::mouseClick(tstPushBtn, Qt::LeftButton);
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QSignalSpy spy(tstPushBtn, SIGNAL(clicked()));
QTest::mouseClick(tstPushBtn, Qt::LeftButton);
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a = b + 1;  // 1
c = a + 5;  // 2
d = e + 10; // 3
f = d + 15; // 4
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