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What is a Concurrent Program?

$�VHTXHQWLDO�SURJUDP�KDV�D
VLQJOH�WKUHDG�RI�FRQWURO�

$�FRQFXUUHQW�SURJUDP�KDV
PXOWLSOH�WKUHDGV�RI�FRQWURO
DOORZLQJ�LW�SHUIRUP�PXOWLSOH
FRPSXWDWLRQV�LQ�SDUDOOHO�DQG�WR
FRQWURO�PXOWLSOH�H[WHUQDO
DFWLYLWLHV�ZKLFK�RFFXU�DW�WKH
VDPH�WLPH�
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Why Concurrent Programming?

�3HUIRUPDQFH�JDLQ�IURP�PXOWLSURFHVVLQJ�KDUGZDUH

z SDUDOOHOLVP�

�,QFUHDVHG�DSSOLFDWLRQ�WKURXJKSXW

z DQ ,�2 FDOO QHHG RQO\ EORFN RQH WKUHDG�

�,QFUHDVHG�DSSOLFDWLRQ�UHVSRQVLYHQHVV

z KLJK SULRULW\ WKUHDG IRU XVHU UHTXHVWV�

�0RUH�DSSURSULDWH�VWUXFWXUH

z IRU SURJUDPV ZKLFK LQWHUDFW ZLWK WKH HQYLURQPHQW� FRQWURO

PXOWLSOH DFWLYLWLHV DQG KDQGOH PXOWLSOH HYHQWV�
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Do I need to know about concurrent programming?

♦�7KHUDF������FRPSXWHULVHG�UDGLDWLRQ�WKHUDS\�PDFKLQH

&RQFXUUHQW SURJUDPPLQJ HUURUV FRQWULEXWHG WR�DFFLGHQWV
FDXVLQJ GHDWKV DQG VHULRXV LQMXULHV�

♦ 0DUV�5RYHU

3UREOHPV ZLWK LQWHUDFWLRQ EHWZHHQ FRQFXUUHQW WDVNV
FDXVHG SHULRGLF VRIWZDUH UHVHWV UHGXFLQJ DYDLODELOLW\ IRU
H[SORUDWLRQ�

&RQFXUUHQF\�LV�ZLGHVSUHDG�EXW�HUURU�SURQH�
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a Cruise Control System

♦�,V�WKH�V\VWHP�VDIH"

♦�:RXOG�WHVWLQJ�EH�VXIILFLHQW�WR�GLVFRYHU�DOO�HUURUV"

:KHQ WKH FDU LJQLWLRQ LV
VZLWFKHG RQ DQG WKH RQ
EXWWRQ LV SUHVVHG� WKH
FXUUHQW VSHHG LV UHFRUGHG
DQG WKH V\VWHP LV HQDEOHG�
LW PDLQWDLQV WKH VSHHG RI
WKH FDU DW WKH UHFRUGHG
VHWWLQJ�

3UHVVLQJ WKH EUDNH�
DFFHOHUDWRU RU RII EXWWRQ
GLVDEOHV WKH V\VWHP�
3UHVVLQJ UHVXPH UH�HQDEOHV
WKH V\VWHP�

EXWWRQV
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models

$�PRGHO�LV�D�VLPSOLILHG�UHSUHVHQWDWLRQ�RI�WKH�UHDO�ZRUOG�

(QJLQHHUV�XVH�PRGHOV�WR�JDLQ�FRQILGHQFH�LQ�WKH�DGHTXDF\
DQG�YDOLGLW\�RI�D�SURSRVHG�GHVLJQ�

♦�IRFXV�RQ�DQ�DVSHFW�RI�LQWHUHVW���FRQFXUUHQF\

♦�PRGHO�DQLPDWLRQ�WR�YLVXDOLVH�D�EHKDYLRXU

♦�PHFKDQLFDO�YHULILFDWLRQ�RI�SURSHUWLHV��VDIHW\�	�SURJUHVV�

0RGHOV�DUH�GHVFULEHG�XVLQJ�VWDWH�PDFKLQHV��NQRZQ�DV
/DEHOOHG�7UDQVLWLRQ�6\VWHPV�/76��7KHVH�DUH�GHVFULEHG
WH[WXDOO\�DV�ILQLWH�VWDWH�SURFHVVHV��)63��DQG�GLVSOD\HG
DQG�DQDO\VHG�E\�WKH�/76$�DQDO\VLV�WRRO�
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modeling the Cruise Control System

engineOn

speed

engineOff

0 1

/DWHU�FKDSWHUV�ZLOO�H[SODLQ�KRZ
WR�FRQVWUXFW�PRGHOV�VXFK�DV�WKLV
VR�DV�WR�SHUIRUP�DQLPDWLRQ�DQG
YHULILFDWLRQ�

/76 RI WKH SURFHVV
WKDW PRQLWRUV VSHHG�

/76$ $QLPDWRU WR VWHS WKURXJK
V\VWHP DFWLRQV DQG HYHQWV�
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programming practice in Java

-DYD�LV

♦�ZLGHO\�DYDLODEOH��JHQHUDOO\�DFFHSWHG�DQG�SRUWDEOH

♦�SURYLGHV�VRXQG�VHW�RI�FRQFXUUHQF\�IHDWXUHV

+HQFH�-DYD�LV�XVHG�IRU�DOO�WKH�LOOXVWUDWLYH�H[DPSOHV��WKH
GHPRQVWUDWLRQV��DQG�WKH�H[HUFLVHV��/DWHU�FKDSWHUV�ZLOO
H[SODLQ�KRZ�WR�FRQVWUXFW�-DYD�SURJUDPV�VXFK�DV�WKH
&UXLVH�&RQWURO�6\VWHP�

´7R\µ�SUREOHPV�DUH�DOVR�XVHG�DV�WKH\
FU\VWDOOL]H�SDUWLFXODU�DVSHFWV�RI
FRQFXUUHQW�SURJUDPPLQJ�SUREOHPV�
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course objective

7KLV�FRXUVH�LV�LQWHQGHG�WR�SURYLGH�D�VRXQG
XQGHUVWDQGLQJ�RI�WKH�FRQFHSWV��PRGHOV�DQG�SUDFWLFH
LQYROYHG�LQ�GHVLJQLQJ�FRQFXUUHQW�VRIWZDUH�

7KH�HPSKDVLV�RQ�SULQFLSOHV�DQG�FRQFHSWV��SURYLGHV�D
WKRURXJK�XQGHUVWDQGLQJ�RI�ERWK�WKH�SUREOHPV�DQG�WKH
VROXWLRQ�WHFKQLTXHV��0RGHOLQJ�SURYLGHV�LQVLJKW�LQWR
FRQFXUUHQW�EHKDYLRU�DQG�DLGV�UHDVRQLQJ�DERXW�SDUWLFXODU
GHVLJQV��&RQFXUUHQW�SURJUDPPLQJ�LQ�-DYD�SURYLGHV�WKH
SURJUDPPLQJ�SUDFWLFH��DQG�H[SHULHQFH�
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Course Outline

♦�3URFHVVHV�DQG�7KUHDGV

♦�&RQFXUUHQW�([HFXWLRQ

♦�6KDUHG�2EMHFWV�	�,QWHUIHUHQFH

♦�0RQLWRUV�	�&RQGLWLRQ�6\QFKURQL]DWLRQ

♦�'HDGORFN

♦�6DIHW\�DQG�/LYHQHVV�3URSHUWLHV

♦�0RGHO�EDVHG�'HVLJQ

♦�'\QDPLF�V\VWHPV

♦�0HVVDJH�3DVVLQJ

&RQFHSWV

0RGHOV

3UDFWLFH

♦&RQFXUUHQW�6RIWZDUH�$UFKLWHFWXUHV

♦7LPHG�6\VWHPV
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Web based course material

&'�520��DQG�
KWWS���ZZZ�GVH�GRF�LF�DF�XN�FRQFXUUHQF\�

� �-DYD�H[DPSOHV�DQG�GHPRQVWUDWLRQ�SURJUDPV

� �6WDWH�PRGHOV�IRU�WKH�H[DPSOHV

� �/DEHOOHG�7UDQVLWLRQ�6\VWHP�$QDO\VHU��/76$��IRU

PRGHOLQJ�FRQFXUUHQF\��PRGHO�DQLPDWLRQ�DQG�PRGHO

SURSHUW\�FKHFNLQJ�
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Summary

�&RQFHSWV

z ZH DGRSW D PRGHO�EDVHG DSSURDFK IRU WKH GHVLJQ DQG

FRQVWUXFWLRQ RI FRQFXUUHQW SURJUDPV

�0RGHOV

z ZH XVH ILQLWH VWDWH PRGHOV WR UHSUHVHQW FRQFXUUHQW EHKDYLRU�

�3UDFWLFH

z ZH XVH -DYD IRU FRQVWUXFWLQJ FRQFXUUHQW SURJUDPV�

([DPSOHV�DUH�XVHG�WR�LOOXVWUDWH�WKH�FRQFHSWV��PRGHOV�DQG

GHPRQVWUDWLRQ�SURJUDPV�


