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%DVLF 'HILQLWLRQV

� 6\QWD[²WKH IRUP RU VWUXFWXUH RI WKH H[SUHVVLRQV�
VWDWHPHQWV� DQG SURJUDP XQLWV

� 6HPDQWLFV²WKH PHDQLQJ RI WKH H[SUHVVLRQV�

VWDWHPHQWV� DQG SURJUDP XQLWV

� :K\ ZULWH D ODQJXDJH GHILQLWLRQ� ZKR ZLOO XVH LW"

�2WKHU ODQJXDJH GHVLJQHUV

� ,PSOHPHQWRUV �FRPSLOHU ZULWHUV�

�3URJUDPPHUV �WKH XVHUV RI WKH ODQJXDJH�
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:KDW LV D ³/DQJXDJH´"

� $ VHQWHQFH LV D VWULQJ RI FKDUDFWHUV RYHU VRPH
DOSKDEHW

� $ ODQJXDJH LV D VHW RI VHQWHQFHV

� $ OH[HPH LV WKH ORZHVW OHYHO V\QWDFWLF XQLW RI D
ODQJXDJH �H�J�� 
� VXP� EHJLQ�

� $ WRNHQ LV D FDWHJRU\ RI OH[HPHV �H�J�� LGHQWLILHU�

� &KDSWHU �� 6\QWD[ � �

5HFRJQL]HUV YV� *HQHUDWRUV

� :H GRQ¶W ZDQW WR XVH (QJOLVK WR GHVFULEH D
ODQJXDJH �WRR ORQJ� WHGLRXV� LPSUHFLVH�� VR «

� 7KHUH DUH WZR IRUPDO DSSURDFKHV WR GHVFULELQJ

V\QWD[�

� 5HFRJQL]HUV

� *LYHQ D VWULQJ� D UHFRJQL]HU IRU D ODQJXDJH / WHOOV ZKHWKHU RU
QRW WKH VWULQJ LV LQ / �H[� &RPSLOHU�

� *HQHUDWRUV

� $ JHQHUDWRU IRU / ZLOO SURGXFH DQ DUELWUDU\ VWULQJ LQ / RQ

GHPDQG� �H[� *UDPPDU� %1)�

� 5HFRJQLWLRQ DQG JHQHUDWLRQ DUH XVHIXO IRU GLIIHUHQW
WKLQJV� EXW DUH FORVHO\ UHODWHG

� &KDSWHU �� 6\QWD[ � �

*UDPPDUV

� 'HYHORSHG E\ 1RDP &KRPVN\ LQ WKH PLG�����V

� ��OHYHO KLHUDUFK\ �����

� /DQJXDJH JHQHUDWRUV� PHDQW WR GHVFULEH WKH

V\QWD[ RI QDWXUDO ODQJXDJHV

� &RQWH[W�IUHH JUDPPDUV GHILQH D FODVV RI
ODQJXDJHV FDOOHG FRQWH[W�IUHH ODQJXDJHV �OHYHO
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%DFNXV�1DXU )RUP

� ,QYHQWHG E\ -RKQ %DFNXV DQG 3HWHU 1DXU WR
GHVFULEH V\QWD[ RI $OJRO �����

� %1) LV HTXLYDOHQW WR FRQWH[W�IUHH JUDPPDUV

� $ PHWDODQJXDJH� D ODQJXDJH XVHG WR GHVFULEH
DQRWKHU ODQJXDJH

� &KDSWHU �� 6\QWD[ � �

%1) 1RQWHUPLQDOV

� ,Q %1)� DEVWUDFWLRQV DUH XVHG WR UHSUHVHQW
FODVVHV RI V\QWDFWLF VWUXFWXUHV²WKH\ DFW OLNH

V\QWDFWLF YDULDEOHV �DOVR FDOOHG QRQWHUPLQDO
V\PEROV�

�ZKLOHBVWPW! �! ZKLOH �ORJLFBH[SU! GR �VWPW!

� 7KLV LV D UXOH� LW GHVFULEHV WKH VWUXFWXUH RI D ZKLOH

VWDWHPHQW

� &KDSWHU �� 6\QWD[ � �

%1) 5XOHV

� $ UXOH KDV D OHIW�KDQG VLGH �/+6� DQG D ULJKW�KDQG VLGH
�5+6�� DQG FRQVLVWV RI WHUPLQDO DQG QRQWHUPLQDO
V\PEROV

� $ JUDPPDU LV D ILQLWH QRQHPSW\ VHW RI UXOHV

� $Q DEVWUDFWLRQ �RU QRQWHUPLQDO V\PERO� FDQ KDYH PRUH
WKDQ RQH 5+6�

�VWPW! �! �VLQJOHBVWPW!

_ EHJLQ �VWPWBOLVW! HQG

� 6\QWDFWLF OLVWV DUH GHVFULEHG XVLQJ UHFXUVLRQ�

�LGHQWBOLVW! �! LGHQW

_ LGHQW� �LGHQWBOLVW!
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$Q ([DPSOH *UDPPDU

�SURJUDP! �! �VWPWV!

�VWPWV! �! �VWPW!

_ �VWPW! � �VWPWV!

�VWPW! �! �YDU!  �H[SU!

�YDU! �! D _ E _ F _ G

�H[SU! �! �WHUP! � �WHUP!

_ �WHUP! � �WHUP!

�WHUP! �! �YDU!

_ FRQVW
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'HULYDWLRQV

� $ GHULYDWLRQ LV D UHSHDWHG DSSOLFDWLRQ RI UXOHV�
VWDUWLQJ ZLWK WKH VWDUW V\PERO DQG HQGLQJ ZLWK D

VHQWHQFH �DOO WHUPLQDO V\PEROV��

�SURJUDP!  ! �VWPWV!

 ! �VWPW!

 ! �YDU!  �H[SU!

 ! D  �H[SU!

 ! D  �WHUP! � �WHUP!

 ! D  �YDU! � �WHUP!

 ! D  E � �WHUP!

 ! D  E � FRQVW
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6HQWHQWLDO )RUPV

� (YHU\ VWULQJ RI V\PEROV LQ WKH GHULYDWLRQ LV D
VHQWHQWLDO IRUP

� $ VHQWHQFH LV D VHQWHQWLDO IRUP WKDW KDV RQO\
WHUPLQDO V\PEROV

� $ OHIWPRVW GHULYDWLRQ LV RQH LQ ZKLFK WKH
OHIWPRVW QRQWHUPLQDO LQ HDFK VHQWHQWLDO IRUP LV WKH
RQH WKDW LV H[SDQGHG QH[W LQ WKH GHULYDWLRQ

� $ ULJKWPRVW GHULYDWLRQ ZRUNV ULJKW WR OHIW
LQVWHDG

� 6RPH GHULYDWLRQV DUH QHLWKHU OHIWPRVW QRU
ULJKWPRVW
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� &KDSWHU �� 6\QWD[ � ��

3DUVH 7UHHV

� $ SDUVH WUHH LV D

KLHUDUFKLFDO UHSUHVHQWDWLRQ
RI D GHULYDWLRQ

� $ JUDPPDU LV DPELJXRXV
LII LW JHQHUDWHV D VHQWHQWLDO

IRUP WKDW KDV WZR RU PRUH
GLVWLQFW SDUVH WUHHV

<program>

<stmts>

<stmt>

<var>  =     <expr>

a      <term>  +   <term>

<var>       const

b
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$PELJRXV *UDPPDUV

� $Q DPELJXRXV H[SUHVVLRQ JUDPPDU�

�H[SU! �! �H[SU! �RS! �H[SU! _ FRQVW

�RS! �! � _ �

�H[SU! �H[SU!

�H[SU! �RS! �H[SU! �H[SU! �RS! �H[SU!

�H[SU!�RS!�H[SU! �H[SU!�RS!�H[SU!

FRQVW � FRQVW � FRQVW FRQVW � FRQVW � FRQVW

� &KDSWHU �� 6\QWD[ � ��

,QGLFDWLQJ 3UHFHGHQFH

� ,I ZH XVH WKH SDUVH WUHH WR LQGLFDWH SUHFHGHQFH
OHYHOV RI WKH RSHUDWRUV� ZH FDQQRW KDYH DPELJXLW\�

�H[SU! �! �H[SU! � �WHUP! _ �WHUP!

�WHUP! �! �WHUP! � FRQVW _ FRQV

<expr>

<expr>     - <term>

<term>         <term>   /      const

const          const

�H[SU!  ! �H[SU! � �WHUP!

 ! �WHUP! � �WHUP!

 ! FRQVW � �WHUP!

 ! FRQVW � �WHUP! � FRQVW

 ! FRQVW � FRQVW � FRQVW
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2SHUDWRU $VVRFLDWLYLW\

� 2SHUDWRU DVVRFLDWLYLW\ FDQ DOVR EH LQGLFDWHG E\ D
JUDPPDU

�H[SU! �! �H[SU! � �H[SU! _ FRQVW �DPELJXRXV�

�H[SU! �! �H[SU! � FRQVW _ FRQVW �XQDPELJXRXV�

<expr>

<expr>        +     const

<expr> +  const

const
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([WHQGHG %1) �(%1)�

� 2SWLRQDO SDUWV DUH SODFHG LQ EUDFNHWV �>@�

�SURFBFDOO! �! LGHQW > ��H[SUBOLVW!� @

� 3XW DOWHUQDWLYH SDUWV RI 5+6 LQ SDUHQWKHVHV DQG
VHSDUDWH WKHP ZLWK YHUWLFDO EDUV

�WHUP! �! �WHUP! �� _ �� FRQVW

� 3XW UHSHWLWLRQV �� RU PRUH� LQ EUDFHV �^`�

�LGHQW! �! OHWWHU ^OHWWHU _ GLJLW`

� &KDSWHU �� 6\QWD[ � ��

%1) DQG (%1) 6LGH E\ 6LGH

� %1)�

�H[SU! �! �H[SU! � �WHUP!

_ �H[SU! � �WHUP!

_ �WHUP!

�WHUP! �! �WHUP! 
 �IDFWRU!

_ �WHUP! � �IDFWRU!

_ �IDFWRU!

� (%1)�

�H[SU! �! �WHUP! ^�� _ �� �WHUP!`

�WHUP! �! �IDFWRU! ^�
 _ �� �IDFWRU!
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5HFXUVLYH 'HVFHQW 3DUVLQJ

� 3DUVLQJ LV WKH SURFHVV RI WUDFLQJ RU FRQVWUXFWLQJ D SDUVH
WUHH IRU D JLYHQ LQSXW VWULQJ

� 3DUVHUV XVXDOO\ GR QRW DQDO\]H OH[HPHV� WKDW LV GRQH E\ D
OH[LFDO DQDO\]HU� ZKLFK LV FDOOHG E\ WKH SDUVHU

� $ UHFXUVLYH GHVFHQW SDUVHU WUDFHV RXW D SDUVH WUHH LQ
WRS�GRZQ RUGHU� LW LV D WRS�GRZQ SDUVHU

� (DFK QRQWHUPLQDO LQ WKH JUDPPDU KDV D VXESURJUDP
DVVRFLDWHG ZLWK LW� WKH VXESURJUDP SDUVHV DOO VHQWHQWLDO
IRUPV WKDW WKH QRQWHUPLQDO FDQ JHQHUDWH

� 7KH UHFXUVLYH GHVFHQW SDUVLQJ VXESURJUDPV DUH EXLOW
GLUHFWO\ IURP WKH JUDPPDU UXOHV

� 5HFXUVLYH GHVFHQW SDUVHUV� OLNH RWKHU WRS�GRZQ SDUVHUV�
FDQQRW EH EXLOW IURP OHIW�UHFXUVLYH JUDPPDUV
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5HFXUVLYH 'HVFHQW ([DPSOH

� ([DPSOH� )RU WKH JUDPPDU�

�WHUP! �! �IDFWRU! ^�
 _ �� �IDFWRU!`

� 6LPSOH UHFXUVLYH GHVFHQW SDUVLQJ VXESURJUDP�

YRLG WHUP�� ^

IDFWRU��� �
 SDUVH WKH ILUVW IDFWRU
�

ZKLOH �QH[WBWRNHQ   DVWBFRGH __

QH[WBWRNHQ   VODVKBFRGH� ^

OH[LFDO��� �
 JHW QH[W WRNHQ 
�

IDFWRU��� �
 SDUVH WKH QH[W IDFWRU 
�
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