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'HVLJQ �<HW $JDLQ�

:LWK FRPPHQWV RQ WKH WH[WERRN FKDSWHUV

(c) 1999 M Young CIS 422/522  5/2/99 �

'HVLJQ 0RGHOV

� +RZ GR \RX GHFLGH ZKDW PRGHOV WR EXLOG"

² 6RPPHUYLOOH·V OLVW� GDWD IORZ PRGHOV� HQWLW\�UHODWLRQ

PRGHOV� VWUXFWXUDO PRGHOV� DJJUHJDWLRQ� LQKHULWDQFH�

LQWHUDFWLRQ PRGHOV

� 2I ZKDW XVH DUH WKH\"
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7KH :KLFK DQG :K\ RI 0RGHOV

� $ PRGHO H[SRVHV VRPH SURSHUWLHV DQG

VXSSUHVVHV RWKHUV

² ([�� D ZLQG�WXQQHO PRGHO RI DQ DLUFUDIW H[SRVHV

DHURG\QDPLFV DQG VXSSUHVVHV SDLQW FRORU DQG VHDWLQJ

� $ PRGHO IRFXVHV DWWHQWLRQ RQ SDUWLFXODU GHVLJQ

GHFLVLRQV

² )RU PDNLQJ DQG HYDOXDWLQJ GHVLJQ GHFLVLRQV

� ZKLFK LPSOLHV WKDW ZH PXVW EH DEOH WR FRPSDUH DOWHUQDWLYHV

DQG HYDOXDWH WKHLU LPSDFWV

² )RU XQGHUVWDQGLQJ WKH V\VWHP ODWHU

(c) 1999 M Young CIS 422/522  5/2/99 �

:KHQ 6KRXOG <RX 8VH «

� &ODVV KLHUDUFK\"

� (�5 RU DJJUHJDWLRQ KLHUDUFK\"

� 6WDWH PDFKLQH"

� 0HVVDJH VHTXHQFH FKDUW"

� %1)"
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)XQFWLRQDO 	 22 'HVLJQ

� &DQ LQIRUPDWLRQ KLGLQJ EH DSSOLHG LQ D GDWD�IORZ RULHQWHG

GHVLJQ"

² &RQVLGHU WKH VWDQGDUG FRPSLOHU H[DPSOH�

Sym bo l T ab le

Lexica l
Ana lys is

Syn tactic
Ana lys is

Sem antic
Ana lys is

C ode
G enera tion
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$ 1RWH RQ 'LDJUDPV

� 8Q�NH\HG� DPELJXRXV GLDJUDPV DUH ILQH IRU EUDLQ�VWRUPLQJ

� « EXW 127 IRU DQDO\]LQJ DQG GRFXPHQWLQJ GHVLJQ

� 6RPH RI WKH WH[WERRN H[DPSOHV DUH QRW DFFHSWDEOH
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22 FRPSLOHU GLDJUDP �"�

� 6RPPHUYLOOH·V 22 YLHZ� SJ ���

S o u rce
P ro g ra m

To ke n
S tre a m

S ym b o l
Ta b le

E rro r
M e ssa g e s

G ra m m a rS yn ta x T re e

A b s tra c t
C o d e

O b je c t
C o d e

S
ca

n
A d d

G e t
C h e ck

P
rin

t

B
ui

ld
G e n e ra te

G
en

er
at

e
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22 'HVLJQ �FKDS ���

� ´2EMHFWV DUH DEVWUDFWLRQV RI UHDO�ZRUOG RU V\VWHP HQWLWLHVµ

² 'RHVQ·W UXOH RXW PXFK «

² *UDPPDWLFDO DQDO\VLV IRU REMHFW LGHQWLILFDWLRQ"

� %XW GLVFRYHU\ LV GLVWLQFW IURP HYDOXDWLRQ

� ´2EMHFW�RULHQWHG V\VWHPV DUH HDVLHU WR PDLQWDLQ « ´

² 6RPHWLPH
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�2SWLRQDO VOLGHV IROORZ�

� , GRQ·W UHDOO\ H[SHFW WR JHW WR WKHVH RQ 7XHVGD\�

GHSHQGLQJ RQ KRZ PXFK ZH GLVFXVV DVVLJQPHQW �

(c) 1999 M Young CIS 422/522  5/2/99 ��

2EMHFW ,QWHUIDFH 'HVLJQ

� 3DJH ���� ´6KDUHG GDWD DUHDV DUH HOLPLQDWHG� « 7KHUH LV

QR SRVVLELOLW\ RI XQH[SHFWHG PRGLILFDWLRQ RI VKDUHG GDWD�µ

� 3DJH ���� ´)XQFWLRQV ZKLFK VKRXOG DOZD\V EH SURYLGHG IRU

HDFK DWWULEXWH LQFOXGH IXQFWLRQV WR VWRUH DQG UHWULHYH

LQIRUPDWLRQ LQ WKDW DWWULEXWHµ

� +RZ FDQ WKHVH EH UHFRQFLOHG"
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2EMHFWV DQG $EVWUDFWLRQ

� ´$WWULEXWHVµ DUH REVHUYDEOH SURSHUWLHV RI LGHDOL]HG�

DEVWUDFW REMHFWV

² :KLFK PD\ EH FRPSOHWHO\ GLIIHUHQW WKDQ LQWHUQDO VWUXFWXUHV

� $ UHSUHVHQWDWLRQ IXQFWLRQ PDSV FRQFUHWH VWDWHV WR

DEVWUDFW VWDWHV

² :K\ QRW WKH RWKHU ZD\" &RQVLGHU D ULQJ EXIIHU�

(c) 1999 M Young CIS 422/522  5/2/99 ��

$EVWUDFW 0RGHOV DQG ,QWHUIDFH 6SHFV

� $EVWUDFW PRGHO KHOSV VLPSOLI\ DQ LQWHUIDFH VSHFLILFDWLRQ

DQG PDNH LW SUHFLVH

² 0RVW XVHIXO ZKHQ D FRPSOH[ VWDWH LV PDLQWDLQHG� 0D\ QRW EH

XVHIXO IRU VLPSOH WUDQVIRUPDWLRQV

� 0RGHO FDQ FRPH IURP H[LVWLQJ GRPDLQ �VHWV� LQWHJHUV�

UHODWLRQV� « � RU FDQ EH FUHDWHG �H�J� DOJHEUDLF VSHFV�

� 0RGHO RSHUDWLRQV PD\ QRW EH PDS RQH�WR�RQH ZLWK

LQWHUIDFH RSHUDWLRQV

² &RQVLGHU VWDFN� ULQJ EXIIHU� V\PERO WDEOH� «
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7ZR�/HYHO 6SHFLILFDWLRQV

� $EVWUDFW PRGHO

² $OJHEUDLF VSHF

² 6WDWH PDFKLQH

² «

� ,QWHUIDFH VSHF

² /RJLFDO VWDWHPHQWV LQYROYLQJ D UHSUHVHQWDWLRQ IXQFWLRQ

IURP SURJUDP VWDWH WR WKH PRGHO

(c) 1999 M Young CIS 422/522  5/2/99 ��

7ZR�/HYHO $'7 6SHFV

� $EVWUDFW PRGHO

² $OJHEUDLF� IXQFWLRQDO �FOHDQ DQG HDV\ WR UHDVRQ DERXW�

� ,QWHUIDFH VSHF

² 0DS SURJUDP VWDWH WR REMHFWV LQ WKH PRGHO
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6WDFN� $OJHEUDLF 6SHF

� 7KH DEVWUDFW PRGHO LV FRPSOHWHO\ IXQFWLRQDO� VLPSOH DQG HDV\ WR

UHDVRQ DERXW

² %XW LW GRHVQ·W FRUUHVSRQG GLUHFWO\ WR D UHDVRQDEOH LQWHUIDFH

� ,W VD\V QRWKLQJ DERXW HUURUV DQG RWKHU PHVV\ VWXII

² :KDW LV 3RS�&UHDWH���" 7KLV VSHF MXVW GRHVQ·W VD\�

² ,PSOHPHQWDWLRQV DUH PHVV\ DQ\ZD\� VWLFN DOO WKH FUXG WKHUH�

 

Signature

 

Create:

 

-> Stack;

 

Push:  Stack, Item -> Stack

 

Pop:  Stack -> Stack

 

Top: Stack -> Item

 

Axioms

 

for all S: Stack, I: Item

 

Top(Push(S,I)) = I;

 

Pop(Push(S)) = S;

(c) 1999 M Young CIS 422/522  5/2/99 ��

6WDFN� ,QWHUIDFH 6SHF

$VVHUWLRQV GHVFULEH SURJUDP HIIHFWV WKURXJK D

UHSUHVHQWDWLRQ IXQFWLRQ

² UHS PDSV IURP SURJUDP VWDWHV WR REMHFWV LQ WKH DEVWUDFW PRGHO

$ VLQJOH PHWKRG FDOO QHHG QRW FRUUHVSRQG WR DQ DEVWUDFW

IXQFWLRQ

² 6�SRS�� GRHV QRW FRUUHVSRQG WR DQ\ VLQJOH IXQFWLRQ

 

Class Stack { …

 

Stack();  // ensures rep(self) = Create();

 

push(

 

int 

 

i); // ensures rep(self) = Push(rep(‘self), i)

 

int 

 

pop();  // assumes rep(self) = Push(i,S);

 

     // ensures rep(self) = S and 

 

returnval

 

 = i;

 

… }


