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<{{Business <éﬁg:;2§is
Object>> Tjitle
Ttem 0.. {nh“rrnr“r]r
* — name : String
-id : integer copy of> - /YT B
+ find on title() mzdol
+ find on id() e 0
+ find on reservation() estroy
create ()
destroy () é
5
A 8
= <{<Business {<Business a
N Object>> Object>> &
8 5: Book Title Magazine Title ps
g n} (=9
o n N NN =
= g - fi it :Days = 30 | = {43} [H]: Days = 30 =
o
0
v 1 create () create () v
<<Business destroy () destroy ()
Object>>
Loan
- date :Date =
R H {ordered}
<éﬁ?:i2§is <{<{Business
create () Borrower Object>>
destroy () . Reservation
- name : §tr1ng - date :Date =
0.. - address : String i H 88
A‘L * has '> 0..%
hav
o has + findQ + findQ
v create () create ()
destroy () destroy ()
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L 1: find title() |
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1 3: find item() 4: find on

title(Title)

5: identify
i borrower () 3 6: find
(Strihg)
create (Borrower Lﬂj
information,
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2. MSERE A
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W RIS RFAT R, HOEi kit —aitk, G T SERm K SR FAT . 1R
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(reservation)” MR FERSEI, %K &P ALE RIS RN G hr EFF(S % KE I
Title 55 Reservation Z[AJ[FJRHR). KRB BEHICREN ALY, A7), Title X H AT
B A Wi (Not Reserved) R &« MR EPH Pl ZATLHEN, REH “CHWIT
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<{<{Business
Object>>
Loan
— Item : Objld 0..1
— borrower :
Obj1d may be
loaned
+ loan () na
+ getBorrower() : Borrower
+ getTitleName() : String
+ getItem() : Item
+ getltemId() : int
+ write()
+ read ()
0.. =
= | A
2
@

sey

v

4 refer

<{{Business Object>>
Borrower
Information

— lastname : String
— firstname : String
- address : String
— city : String
- zip : String
— state : String
- loans : ObjId[]
— reservations :

0bjId[]

+ BorrowerInformation ()

+ getBorrowerInformation ()
+ iterateBorrower ()

+ findOnLastName ()

addLoan ()
removeLoan ()
getNoLoan() : int
getLoan() : Loan

addReservation ()
removeReservation ()
getNoReservations() : int
getReservation(): Reservation
setLastName ()
setFirstName ()
setAddress ()

setCity ()

setZip()

setState ()
getLastName () : String
getFirstName() : String
getAddress() : String
getCity () : String
getZip() : String
getState() : String
write()

read ()

B T i s T S S S S S S T T

has >

<{<{Business <{<{Business
Object>> Object>>
ITtem Title
— name : String
- Itemid : int — author : String
- title : Objld copy of P!~ obn : Sering
— loan : Objld 0..% - type : int
- items : ObjId[]
+ Ttem() — reservations : ObjId[]
+ getTitleName() : String
+ getld() : int + Title()
+ setLoan () + findOnName ) : Title
+ getLoan() : Loan + findOnAuthor () : Title
+ isBorrowed() : boolean + findOnISBNQ) : Title
+ write() + iterateTitle() : Title
+ read() + getTitleQ : Title
+ getTitle() : String
+ getAuthor () : String
+ getISBN() : String
+ getType() : int
+ getTypeAsString : String
+ setTitle()
+ setAuthor ()
+ getNoltems() : int
+ addItem()
+ removeltemAtIndex ()
+ getltem() : Item
+ getItemWithId() : Ttem
+ getNoReservations : int
+ getReservation() : Reservation
E |o..x*
2 ..
Persistent g
{abstract} 3 A
2|
- objid : int 2=
- $iter: RandomAccessFile e 3
5 o
o
+ Persistent () =
+ getObjld() : Objld
+ getObject() : Object v
+ store() <{<{Business
+ delete () .
+ update ) ObJeCt>.>
+ iterate() : Object| ARese.rvat}on
. title : Objld
+ write() {abstract} .
+ read() {abstract} bor-rower ’
Objld
Reservation ()
getTitle() : Title
getBorrower ()
% Borrower
- write ()
read ()
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R, PO TPRER) Java AWT(Abstract Window Toolkit)ZS %, 1Z2RPE2&HKkK'S
Java TR P80, HREEPA Java P& HI21T. 78 AWT FEHR I A R 8 el
B R ok, BARIXEER AR EATT H AR 275 (7E Rational Rose (1) Java i, 13
MR Java KRR ILFEAN 7)o 78 AWT K, AR E D20, HE
(frame)~ XTI HE(dialog) 5 55 ) FIAS RIS Y 142 A2, sk (table) $% 4 (button) 4
Z(edit field). ZFEA(list box), 2%, AWT ZKRFEIE S ST B P = AL AR A2,
L B AR B B

BT

L — REIT reservations. size (

) ==0
entry : i(:}
\\\\reservations.clear()

removeReservation (R)
[reservations. size ==1]
/ reservations. remove (R)

addReservation (R)
/reservations. add (R)

reservations. size (|

)> 0

R
wl
AR
/:Er(l

QN

removeReservation (R) )
[reservations. size >1] addReseryatlon(R)
/ reservations. remove (R) /reservations. add (R)

Kl 11-7  WoR Title Xy R EHLM RS K

WA R (P ) BRI B IR GUI B, BOAFTA S P A2 B el H P #:0
KGN . T, FAIE CAg RS REISER, BARTFHE T — SN H Cah
BB E B o BB IR 208, B T 90 IR S I 7 LTSS 2 rp P 4 ok o
(ELFE R I SEBR A, A H AT 202 — b)) 741 I IR e AL BB AR P i
AT K, ARURAEAS BN B ok, DR SRe Z ( dev  pgie re Ak . i H, A
(L& TR A8 S0 i SR B A AT 1) N 5 RS (1) o e T ABE2RY o ) 1 471 [T K 6 A (1) &
Ho B 11-8 o Add Title BT FA Kl BEAEFIUCH [RIFCRE K —FF

ATLAH R ERACE P A, anlsl 11-9 o AL, Joi/EHFE, Rational Rose JFA5E
3CFF UML A CUME Bt & . AedLe oy, 3989 S5 HLHI L e o, 4hfg—
SRS, 1,2, 3, %% . [MIt, Rational Rose BT A (K B B A2 7 41 B 1) )
WA, B IR A W UML P E B BT Re o AR MRS — AN 2% 10 1 1) 18] 4 46t i
Rational Rose 4.0 T IEMER, Hi—A~ UML WME K 55 [FFE 7 51 B B AT AT i) BT
DRI, 3 AT H B b A28 v 1 T A2 2% 1) P 1) L 45 Ji. Rational Rose #5288 Hh (1) AR
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11.3.3 APEORt

TE TR B AT I — TR RS B 2 = AR P e, e SR PO “AMIRIIER
XIUE B ST Bl a4k,  HA5 e G 8l a0 JEAe i, (R R e i TAR B8 34T Can ]
WU P U T A TER], T 223%5 10E IAT C3CHR) -

ST F 0 e B e S b R P g a3 DU R 4y, R AR R R R A — A
MOTISERAL, W F s

e JjfiE(Functions): RZHMIEATIREE O, HHtEul, . EBMIIT.

o 5K (Information): WY RGP MG A H, A IRbRE A B2 15 B

o ZEP'(Maintenance): 4EPRGHIE 1, Wt e Ui, 0. SEOH. MIERARE, Y

HHAH .
:Title Frame :Title z1tem
o
E’ﬁﬁ ‘
fxkm | LiTitleFrame() |
s [ ]
AEEH
2 L]
E 2:addButtor1LCHcked(
Rt )| ;
{ ISBN & ] 2
?:.: E/T?%;j findOnName (String)
4: :
£indOnISBN (String)
B 5: Title(String, String, String, int)
B HI :
e A
et 6: Ttem(Objld, int)[:i]
7: store( )
8: addItem(0Objld) D
9: store( )

B 11-8 i ndsi(Add Title) F 10551
IR TS % I ¥/E Symantec Visual Cafe(SVC)F i . £ SVC 1, al#ibgift:, nfz
Hl gidEdc, PTLMRITEHUBIA G Db K5, SVC B3 eI bk iAes,
TR R e @b, W, 45 AWT Button 2875814 @ Y ok-Button, $H7~i%
Ay OK 424l JEPEsE Bl ™A m, FrLLlEANTfses 4 72K T . labell, label2,

textField1, 2555 .



£ SVC 1, AH P ARG, i bR IERERRAE, R SR BAS RAR U7
. BRI, BN R4, W okButton, ARJEESL M 75 B AP A 4F,
U1 Clicked #f. BiJG, SVC A3l 4—1J7i% okButton_Clicked, 4§ OK &l 4 fif
I, T AR PR DR SRR, AR L, W, M P IR
[P findTitleButton i, 7574 findTitleButton Clicked #% 1/, 451K I itemList 5 (15
— IR I, J7 K itemList_Selected B FH, 3¢ LI Lending Item #¢EH I, J7ik
Lendingltem_Action # M. Kl 11-10 %o 7 DA 2R E b i) — Aol 1, e
A DURIX R A A PR o 328 FR2E. Gl ok (M @ MEAE B i o ok

S 2R P B 0 el A S B R — A BT ) 2 B AR, AR I R] A [R) 2
e E . —fekit, BN E DR RGENIE IS, B 20565 N )46
FHI (AR FEAS I BT A 10 FH 42 1B 200 DA R 481 wh i T K )

: findOnName (String)

: findOnISBN (String)

: Title(String, String, int)
1: TitleFrame () : addItem(ObjId)

Q 2: addButton Clicked() . store()

:Title Frame :Title {new}
A

EHLG

R
~ o W —

2.4: Item(Objld, int)
2.5: store()

sItem {new}

K119 FIERI UML iE7%R R0 Add Title A1 HME R



MainWindow CancelReservationFram

LendingItemFrame o
+ paint ()
— borrower: BorrowerInformation + Lendingltem Action () — borrower: BorrowerInformation
- title : Title + Returningltem Action() - title : Title
- - - +RemoveReservation_Acti - - -
+findTitleButton Clicked( emoveReservation Action() +findTitleButton_Clicked

Title Action()
Borrower Action ()
BrowseAll Action()
InserTitle Action()
UpdateTitleltem Action
InsertBorrower Action (
UpdateBorrower Action (
About Action()

Exit Action()

)

okButton Clicked()
cancelButton Clicked()

)
+findBorrowerInformation Clicked () +
+

+ borrowerList Selected(
0 '
+
+

n
n
"
+ okButton_Clicked () N
+ cancelButton Clicked() N
+ itemList Selected() N resultTitle()
+ resultTitle() N checkStatus ()
+ resultBorrower () N
* +
+
"
n
n

checkStatus ()

CancelReservationFrame ()

LendingItemFrame () resultTitle()
resultBorrower ()
MainWindow () R i
eservatio Title
Title n
Loan Borrower
Information
Item
Borrower ReturnltemFrame ReservationFrame
Information

~ borrower: BorrowerInformation

- title @ Title - title : Title

+findTitleButton_Clicked +findTitleButton_Clicked
) )

+ findBorrowerButton Clicked () + findBorrowerButton Clicked()

+ okButton Clicked() + okButton Clicked()

+ cancelButton Clicked() + cancelButton Clicked()
+ itemList Selected() + resultTitle()

+ resultTitle() + resultBorrower ()

+ checkStatus () + checkStatus ()

+ ReturnltemFrame () + ReservationFrame ()
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P& PE A W) Persistent KR 4k A K . KA — g P& L CE K Ttem A
BorrowerInformation S [FI5%f G Ar HEFF o IXEE S PE [F] I U R AFAE writeOF! read() 1

I:Po
//

// Loan.java; represents

borrower.

package bo;

import
import
import

import

public
{

util.ObjId;
db.*;
java.io.*;

Java.util.*;

class loan extends

private ObjId item;

a loan. The loan refers to one title and one

Persistent

private ObjId borrower;

public Loan ()

{
}

{

public Loan (ObjId it,
item = it;
borrower = b;

}

ObjId b)

public BorrowerInformation getBorrower ()

{

BorrowerInformation

ret = (BorrowerInformation)

Persistent.getObject (borrower) ;

}

return ret;

public String getTitleName ()

{

}

Item it= (Item) Persistent.getObject (item);

return it.getTitleName () ;

public Item getItem()

{

}

Item it = (Item)

return it;

public int getItemId()

{

Persistent.getObject (item) ;



Item it = (Item) Persistent.getObj (item);
return it.getId();
}

public void write (RandomAccessFile out)
throws IOException

{
Item.write (out) ;

borrower.write (out) ;

}

public void read(RandomAccessFile 1in)
throws IOException

{
item = new ObjId();
item.read(in);
borrower = new ObjId();

borrower.read (in) ;

}

TitleFrame & SCI0 A HAES T /7 # 12, a) DL I o 10 0K 37 i bl n 1) & 4¢
Ho %KLL Java AWT P2, HALE SVC i B34 A % E DIAT R AAR L Java
ARt o EATHT AR FI, SVC SSVF S INAE AL H b g s w4, I &It B
s AT GV E ) Java ARIS . BB A A IR R AR, AR S
B: Wl An%E. g4 —LShRUMEMERME, 41 show() ! handleEvent(); 7EFIEIRIT
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THBE ) — 3 o AAL “FHIER)” R ERUB A BT, SN IR R I

B AT LUK A AT T 12 119 Add Title /341 (1) addButton_Clicked (B AE ¥ SE LA,
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//

// TitleFrame.java

//

package ui;

import bo.*;

import util.*;

import java.awt.*;

public class TitleFrame extends Frame ({

private Title current;

void addButton Clicked(Event event)

{
if (Title.findOnName (titleField.getText()) != null)



new MessageBox (this, “A Title with that name already exists!”);
return;

}
if (Title.findOnISBN (isbnFiled.getText ()) != null)

new MessageBox (this, “A title with the same isbn/nr field
already exists!”);
return ;
}
int type = 0;
if (bookButton.getState() = =true) type = Title.TYPE BOOK;
else if (magazineButton.getState () == true) type =
Title.TYPE MAGAZINE;

else {
new MessageBox (this, “Please specify type of
title!”);
return;
}
current = new Title(titleField.getText (), authorField.getText(),

isbnField.getText (), type):;
int itemno;
if (itemsField.getText () .equals(“”)) itemno = 0;
else itemno = Integer.valueOf (itemsField.getText ()) .intValue();
if (itemno > 25)
{
new MessageBox (this, “Maximum number of items is 25!7);
return;
}
for (int i =0; i < itemno; i++)
{
Item it = new Item(current.getObjId(), i +1)
it.store();
current.addItem(it.getObjId()) ;
}
current.store () ;
titleField.setText (V)
authorField.setText (V) ;
isbnField.setText (V)
itemsField.setText (V)
bookButton.SetState (false);

magazineButton.setState (false);



void cancelButton Clicked(Event event)

{

dispose() ;

public TitleFrame ()
{
//{{INIT CONTROLS
setLayout (null) ;
addNotify () ;
resize (insets () .left + insets().right + 430, insets () .top +
insets () .bottom +229);

titleLabel = new java.awt.Label (“"Title Name”);
titlelLabel.reshape (insets () .left +12, insets().top +24, 84, 24);
add (titleLabel) ;
titleField = new java.awt.TextField():;
titleField.reshape (insets () .left + 132, insets().top +24, 183,

24);

add(titleField);

authorField = new Jjava.awt.TextField();

authorField.reshape (insets () .left + 132, insets().top + 60, 183,
24);

add (authorField) ;

isbnField = new java.awt.TextField();

isbnField.reshape (insets () .left + 132, insets().top + 96, 183,
24);

add (isbnField) ;

labell = new java.awt.Label (“Author”);

labell.reshape (insets () .left + 12, insets.top + 96, 84, 24);

add (labell) ;

label2 = new java.awt.Label (“Insert”);

label2.reshape (insets () .left + 12, insets.top + 60, 84, 24);

add (label2) ;

addButton = new java.awt.Button (“Insert”);

addButton.reshape (insets () .left + 348, insets.top + 24, 60, 24);

add (addButton) ;

cancelButton = new java.awt.Button(“Close”);

ancelButton.reshape (insets () .left + 348, insets.top + 192, 60,
24);

add (cancelButton) ;
label3 = new java.awt.Label (“Items available”);

label3.reshape (insets () .left + 12, insets.top + 192, 108, 24);



23);

24);

false);

108, 24);
//}

add (label3) ;
itemsField = new java.awt.TextField();

itemsField.reshape (insets () .left + 132, insets.top + 192, 36,

add (itemsField) ;
Groupl = new CheckboxGroup () ;
bookButton = new java.awt.Checkbox (“Book”, Groupl, false);

bookButton.reshape (insets () .left +132, insets () .top +132, 108,

add (bookButton) ;

magazineButton = new java.awt.Checkbox (“Magazine”, Groupl,

magazineButton.reshape (insets () .left +132, 1insets().top + 156,

add (magazineButton) ;

label4 = nw java.awt.Label (“"Type”);

labeld4.reshape (insets () .left + 12, insets().top + 132, 108, 24);
add (labeld) ;

setTitle (“Insert Title Window”) ;

bookButton.setState (true) ;
titleField.requestFocus () ;

//{{INIT MENUS
//1}

public TitleFrame (String title)

this () ;

setTitle(title);

public synchronized void show ()

move (50, 50);

super.show() ;

public boolean handleEvent (Event event)

if (event.id = = Event.WINDOW DESTROY)



dispose() ;
return true;

}
if (event.target = = addButton && event.id = = Event.ACTION EVENT)

addButton Clicked(event) ;

return true;

if (event.target = = cancelButton && event.id =
Event .ACTION EVENT)
{
cancelButton Clicked(event);
return true;

}

return super.handleEvent (event) ;

//{{DECLARE CONTROLS
java.awt.Label titlelLabel;
java.awt.TextField titleField;

java.awt.TextField authorField;

java.awt.TextField isbnField;
java.awt.Label labell;
java.awt.Label label2;
java.awt.Button addButton;
java.awt.Button cancelButton;
java.awt.Label label3;
java.awt.TextField itemsField;
java.awt.Checkbox bookButton;
CheckboxGroup Groupl;
java.awt.Checkbox magazineButton;
java.awt.Label labeld;

A

//{{DECLARE MENUS
//}}
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