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] 5HFDOO

\ 5HTXLUHPHQWV�DQDO\VLV�GHWHUPLQHV�GHVLUHG�TXDOLW\
DWWULEXWHV�RI�V\VWHP

\ :KHQ�GHVLJQLQJ�V\VWHP��DWWHPSW�WR

[ ,GHQWLI\ DUHDV RI ULVN ZKHUH TXDOLW\ DWWULEXWHV PD\ QRW EH

PHW

[ 5HGXFH ULVN WKURXJK GHVLJQ FKRLFHV

\ 6RPH�DWWULEXWHV�DPHQDEOH�WR�PDWKHPDWLFDO
H[SUHVVLRQ��SHUIRUPDQFH��DYDLODELOLW\���RWKHUV�OHVV�VR
�PRGLILDELOLW\�

([DPSOH�4XDOLW\�$WWULEXWHV

] 3HUIRUPDQFH

] $YDLODELOLW\

] 6HFXULW\

] 0RGLILDELOLW\

] 8VDELOLW\

] 7HVWDELOLW\

'HVLJQ�&KRLFHV�7UDGH�2II

4XDOLW\�$WWULEXWHV

] (�J���WR�REWDLQ�SHUIRUPDQFH��PD\�QHHG�WR�XVH�D
YHU\�FRPSOH[�DOJRULWKP��UHGXFLQJ�PRGLILDELOLW\

] 7R�REWDLQ�DYDLODELOLW\��PD\�QHHG�WR�UHSOLFDWH
GDWD�VRXUFHV��UHGXFLQJ�VHFXULW\

] 7KHUHIRUH��GHVLJQ�FKRLFHV�UHO\�RQ�NQRZLQJ
UHTXLUHG�WDUJHWV�IRU�TXDOLW\�DWWULEXWHV

\ $W�ZKDW�SRLQW�LV�VHFXULW\�VXIILFLHQW"

\ $W�ZKDW�SRLQW�LV�V\VWHP�VXIILFLHQWO\�IDVW"
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'HVLJQ�3DWWHUQV

] 6RIWZDUH�DUFKLWHFWXUH�QRUPDOO\�FRYHUV�WKH�ODUJH�
VFDOH�GHVLJQ�RI�VRIWZDUH�V\VWHPV

] :LWKLQ�DUFKLWHFWXUDO�FRPSRQHQWV��LW�FDQ�EH
XVHIXO�WR�DSSO\�PLFUR�DUFKLWHFWXUHV�WR�KHOS
GHVLJQ�WKHVH�FRPSRQHQWV

] 6RPHWLPHV�FDOOHG�GHVLJQ�SDWWHUQV

'HVLJQ�3DWWHUQV

] $�GHVLJQ�SDWWHUQ�LV�D�VHW�RI�UXOHV�RI�KRZ�WR
VWUXFWXUH�FRGH�LQ�RUGHU�WR�VROYH�D�SDUWLFXODU
FODVV�RI�SUREOHP

] 3URYLGHV�YRFDEXODU\�WR�GLVFXVV�GHVLJQ

] 3DUWLFXODUO\�VXLWHG�WR�22�GHVLJQ�DV�SDWWHUQV�FDQ
EH�H[SUHVVHG�LQ�WHUPV�RI�FODVVHV��DVVRFLDWLRQV

] 'HVLJQ�SDWWHUQV�QRUPDOO\�KHOS�LQ�LPSURYLQJ�DW
OHDVW�RQH�TXDOLW\�DWWULEXWH��SHUKDSV�DW�WKH
H[SHQVH�RI�RWKHUV

([DPSOH��WKH�3XEOLVK�DQG

6XEVFULEH�'HVLJQ�3DWWHUQ

] 3UREOHP

\ $�GDWD�VRXUFH�LV�VKDUHG�E\�D�QXPEHU�RI�FOLHQWV

\ 0XOWLSOH�FOLHQWV�GHSHQG�RQ�WKH�YDOXH�RI�WKH�GDWD
VRXUFH

\ 0RGLILDELOLW\�DWWULEXWH�LPSRUWDQW

&RQFUHWH�([DPSOH��([SHQVH

5HSRUW

Item $US Cost $Cdn Cost Total cost ($Cdn)
Air $670 $670
Hotel $980 $1470
Meals $70 $105
TOTAL $1050 $670 $1245

Forms-based interface for
calculating expense reports.



&RQFUHWH�([DPSOH��([SHQVH

5HSRUW

Item $US Cost $Cdn Cost Total cost ($Cdn)
Air $670 $670
Hotel $980 $1470
Meals $70 $105
TOTAL $1050 $670 $1245

Items depend on value of exchange rate. If
exchange rate changes, these values should
change too.

'HSHQGHQFLHV

Exchange
Rate

$Cdn cost of
hotel

$US cost of
hotel

$Cdn cost of
meals

$US cost of
meals

depends

depends

depends
depends

3UREOHP

] :KHQ�H[FKDQJH�UDWH�PRGLILHG��PXVW�XSGDWH�YDOXHV�RI�DOO
FRPSRQHQWV�WKDW�GHSHQG�RQ�LW

] 7KHUHIRUH�PXVW�NQRZ�ZKLFK�FRPSRQHQWV�GHSHQG�RQ
H[FKDQJH�UDWH

] 7KLV�FDXVHV�JUHDW�SUREOHPV�LQ�PRGLILDELOLW\

Exchange
Rate

$Cdn cost of
hotel

$US cost of
hotel

$Cdn cost of
meals

$US cost of
meals

depends

depends

depends
depends

6ROXWLRQ��3XEOLVK�DQG

6XEVFULEH�'HVLJQ�3DWWHUQ

] $�VRXUFH�FRPSRQHQW
FRQWDLQV�GDWD�RQ�ZKLFK�D�VHW
RI�FOLHQW�FRPSRQHQWV�GHSHQG
�H�J���FXUUHQW�H[FKDQJH�UDWH�

] 7KH�FOLHQW�FRPSRQHQWV
VXEVFULEH�WR�FKDQJHV�LQ�WKH
GDWD

] 7KH�VRXUFH�FRPSRQHQW
SXEOLVKHV�DQ\�FKDQJHV�LQ�WKH
GDWD

Exchange
Rate

$Cdn cost of
hotel

(1) Client
component
subscribes  to
changes in
exchange rate

(2) Source
component
publishes
changes in
exchange rate



6ROXWLRQ��3XEOLVK�DQG

6XEVFULEH�'HVLJQ�3DWWHUQ

] $GYDQWDJHV

\ 3XEOLVKHU FRGH GRHV QRW

GHSHQG RQ ZKR VXEVFULEHUV DUH

\ 7KHUHIRUH FDQ DGG DUELWUDU\

VXEVFULEHUV DW UXQWLPH

\ )RU H[DPSOH� DQ\ HQWULHV LQ

H[SHQVH UHSRUW WKDW DUH

H[SUHVVHG LQ �86 EHFRPH

VXEVFULEHUV WR WKH H[FKDQJH

UDWH

Exchange
Rate

$Cdn cost of
hotel

(1) subscribe

(2) publish

Subscriber

Publisher

,PSOHPHQWLQJ�'HVLJQ�3DWWHUQV

] 'HVLJQ�SDWWHUQV�UHSUHVHQWV�VWUDWHJLHV�IRU
RUJDQL]LQJ�FRGH��QRW�H[SOLFLW�LPSOHPHQWDWLRQV

] $FWXDO�LPSOHPHQWDWLRQ�XVHG�PXVW�EH�GHWHUPLQHG
RQ�D�FDVH�E\�FDVH�EDVLV

(YHQW�&RQQHFWRU

,PSOHPHQWDWLRQ

] 'HILQH�QHZ�HYHQW�W\SH
([FKDQJH5DWH&KDQJHG(YHQW
UHSUHVHQWLQJ�FKDQJH�LQ
H[FKDQJH�UDWH

] &RQQHFW�VXEVFULEHUV�WR
SXEOLVKHU�YLD�HYHQW�FRQQHFWRU

\ 6XEVFULEHUV FDOO

FRQQHFW$V7DUJHW WR FRQQHFW

] 3XEOLVK�FKDQJHV�E\�ILULQJ
([FKDQJH5DWH&KDQJHG(YHQW
HYHQWV

Exchange
Rate

$Cdn cost of
hotel

(1) subscribe =
connectAsTarget

(2) publish =
raiseEvent

Subscriber

Publisher

&RGH�IRU�1HZ�(YHQW�7\SH

import java.util.EventObject;

public class ExchangeRateChangedEvent extends EventObject {
    private float newExchangeRate;
    
    public int getNewExchangeRate () {

return newExchangeRate;
    }
    public ExchangeRateChangedEvent (
                Object source, float newRate) {

super (source);
newExchangeRate = newRate;

    }
}



:KHUH�GR�'HVLJQ�3DWWHUQV

&RPH�)URP"

] $FWXDOO\�PLQHG�IURP�FRGH

\ *HQHUDO�UXOH����GHVLJQ�SDWWHUQ�PXVW�EH�VHHQ�LQ�DW
OHDVW�WKUHH�UHDO�V\VWHPV�EHIRUH�LW�LV�FRQVLGHUHG�WR�EH
D�GHVLJQ�SDWWHUQ

$GDSWHU�'HVLJQ�3DWWHUQ
>*DPPD HW DO�� SS �������@

] 0RWLYDWLRQ

\ 6RPHWLPHV�D�FODVV�LPSOHPHQWV�IXQFWLRQDOLW\�VLPLODU�WR
ZKDW�DQ�DSSOLFDWLRQ�UHTXLUHV��EXW�QRW�WKH�FRUUHFW
LQWHUIDFH�IRU�WKDW�DSSOLFDWLRQ

\ (�J���,Q�ZLVK�WR�LPSOHPHQW�D�%RRN/LVW�FODVV
LPSOHPHQWLQJ�D�OLVW�RI�WH[W�ERRN�XVHG�LQ�D�FRXUVH

[ int getNumBooks()

[ Book getBook (int n)

[ void addBook (Book newBook)

\ 7KHVH�RSHUDWLRQV�DUH�YHU\�VLPLODU�WR�WKH�RSHUDWLRQV�LQ
WKH�SUHGHILQHG�9HFWRU�FODVV

$GDSWHU�'HVLJQ�3DWWHUQ

] 2SWLRQV

\ ,PSOHPHQW�%RRN/LVW�IURP�VFUDWFK

[ ([SHQVLYH� HUURU SURQH

\ 8VH�9HFWRU

[ 'RQ¶W JHW GHVLUHG LQWHUIDFH IRU %RRN/LVW

\ $GDSW�9HFWRU�WR�%RRN/LVW�LQWHUIDFH

$GDSWHU

] 7ZR�ZD\V�RI�DGDSWLQJ�WKH�9HFWRU

\ &ODVV�DGDSWHU

[ %DVHG RQ LQKHULWDQFH

\ 2EMHFW�DGDSWHU

[ %DVHG RQ DJJUHJDWLRQ



&ODVV�$GDSWHU &ODVV�$GDSWHU

public interface BookList {
public int getNumBooks();
public Book getBook(int n);
public void addBook(Book newBook);

}

BookList.java

import java.util.Vector;
public class BookListClassAdapter

extends Vector implements BookList {
    public int getNumBooks() {
        return size();
    }

    public Book getBook(int n) {
        return (Book) elementAt(n);
    }

    public void addBook(Book newBook) {
        for (int i=0; i<getNumBooks(); i++) {
            Book b=getBook(i);
            if (b.isSameBook (newBook)) {
                b.setQuantity (b.getQuantity()

+ newBook.getQuantity());
                return;
            }
        }
        add (newBook);
    }
}

BookListClassAdapter.java

// This code simply shows how a book list is instantiated

public class SampleClient {
    public static void main (String [] args) {
        Book b = new Book (…);
        BookList bl = new BookListClassAdapter ();
        bl.addBook ();
        System.out.println (“Book list has ” +
            bl.getNumBooks() + “ books”);
    }
}

SampleClient.java



&ODVV�$GDSWHU

] $GDSWHU�VLPSO\�LQKHULWV
RSHUDWLRQV�RI�9HFWRU

] &OLHQWV�XVH�%RRN/LVW
LQWHUIDFH��QRW
%RRN/LVW&ODVV$GDSWHU
GLUHFWO\

] 7KHUHIRUH�KLGHV�SXEOLF
PHWKRGV�RI�9HFWRU�IURP
FOLHQW

*HQHUDO�)RUP�RI�&ODVV

$GDSWHU

2EMHFW�$GDSWHU 2EMHFW�$GDSWHU

import java.util.Vector;
public class BookListObjectAdapter implements BookList {
    private Vector books = new Vector();

    public int getNumBooks() {
        return books.size();
    }

    public Book getBook(int n) {
        return (Book) books.elementAt(n);
    }

    public void addBook(Book newBook) {
        for (int i=0; i<getNumBooks(); i++) {
            Book b=getBook(i);
            if (b.isSameBook (newBook)) {
                b.setQuantity (b.getQuantity()

+ newBook.getQuantity());
                return;
            }
        }
        books.add (newBook);
    }
}

BookListObjectAdapter.java



// This code simply shows how a book list is instantiated

public class SampleClient {
    public static void main (String [] args) {
        Book b = new Book (…);
        BookList bl = new BookListObjectAdapter ();
        bl.addBook ();
        System.out.println (“Book list has ” +
            bl.getNumBooks() + “ books”);
    }
}

SampleClient.java

*HQHUDO�)RUP�RI�2EMHFW

$GDSWHU

5HODWLRQ�WR�4XDOLW\�$WWULEXWHV

] 0RGLILDELOLW\

\ $GDSWHU�FODVV�SURYLGHV�FOHDQ�LQWHUIDFH�WR�FOLHQWV�RI
DGDSWHG�REMHFW

] 5HXVDELOLW\

\ 7DNHV�DGYDQWDJH�RI�DGDSWHG�FODVV�IRU�UHXVH

] &RUUHFWQHVV

\ 7DNHV�DGYDQWDJH�RI�WHVWHG�FRGH

7KH�)DoDGH�3DWWHUQ
>*DPPD HW DO�� SS �������@

] 0RWLYDWLRQ

\ 6RPHWLPHV�SDUW�RI�D�V\VWHP�LV�LWVHOI�LPSOHPHQWHG�DV
D�VXEV\VWHP��FRQVLVWLQJ�RI�D�VHW�RI�REMHFWV

\ 5DWKHU�WKDQ�UHYHDOLQJ�VXEV\VWHP�VWUXFWXUH�WR�UHVW�RI
V\VWHP��XVH�IDoDGH�REMHFW�WR�SURYLGH�LQWHUIDFH�WR
VXEV\VWHP�DV�D�ZKROH



7KH�)DoDGH�3DWWHUQ

] ([DPSOH

\ $�VWXGHQW�LQIRUPDWLRQ�V\VWHP�SURYLGHV�DFFHVV�WR
IXQFWLRQV�RQ

[ :KDW VWXGHQWV DUH HQUROOHG LQ D JLYHQ FRXUVH

[ :KDW FRXUVHV D JLYHQ VWXGHQW LV HQUROOHG LQ

[ :KHUH D JLYHQ FRXUVH LV EHLQJ KHOG

\ ,PSOHPHQWHG�YLD�WKUHH�FODVVHV

[ &RXUVHV� LQIRUPDWLRQ RQ FRXUVH HQUROOPHQWV

[ 6WXGHQWV� LQIRUPDWLRQ RQ VWXGHQWV¶ FRXUVHV

[ )DFLOLWLHV� LQIRUPDWLRQ RQ ORFDWLRQ RI FRXUVHV

6WXGHQW�,QIRUPDWLRQ�6\VWHP

&ODVVHV
class Courses {
   …
   public StudentList getEnrollment (CourseId c) { … }
   …
}

class Students {
   …
   public CourseList getCourses (StudentId s) { … }
}

class Facilities {
   …
   public LectureHallId getLectureHall (CourseId c) { … }
}

Courses.java

Students.java

Facilities.java

6WXGHQW�,QIRUPDWLRQ�6\VWHP

ZLWKRXW�)DoDGH

Student Information Subsystem

6WXGHQW�,QIRUPDWLRQ�6\VWHP�ZLWK

)DoDGH

Student Information Subsystem



)DoDGH�,PSOHPHQWDWLRQ

public class StudentInformation System {
   Courses cs;
   Students ss;
   Facilities fs;
   …
   public StudentList getEnrollment (CourseId c) {
      return cs.getEnrollment (c);
   }

   public CourseList getCourses (StudentId s) {
      return ss.getCourses (s);
   }

   public LectureHallId getLectureHall (CourseId c) {
      return fs.getLectureHall (c);
   }
}

StudentInformationSystem.java

5HODWLRQ�WR�4XDOLW\�$WWULEXWHV

] 0RGLILDELOLW\

\ %\�UHPRYLQJ�H[WHUQDO�OLQNV�WR�VXEV\VWHP�FRPSRQHQWV�
LPSDFW�RI�FKDQJHV�WR�VXEV\VWHP�FRPSRQHQWV�OLPLWHG
WR�VXEV\VWHP�LWVHOI

] 3HUIRUPDQFH

\ 6OLJKW�SHUIRUPDQFH�FRVW�RI�H[WUD�FDOO�LQGLUHFWLRQ
WKURXJK�IDoDGH

[ %XW« VPDUW UXQWLPH V\VWHPV VXFK DV -DYDVRIW +RW6SRW PD\

XQUROO �RSWLPL]H DZD\� WKHVH H[WUD FDOOV


