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OBJECT ORIENTED APPLICATION DEVELOPMENT
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Thipphanet Kaewpatta

Dr. Worawat Limpoka Adviser

1998

ABSTRACT

Object modeling is a strong step toward giving application developers the tools they need to
support enterprise applications more effectively.

This thesis is concerned with an Object Oriented Application Development. An application has
developed in this thesis is an Order Entry System. In the beginning of the development is Object
Oriented analysis and design using Unified Modeling Language (UML). The programming language
that used for developing is Delphi 4 Client/Server Suit and the Database management system is Oracle
8. Oracle 8 is an Object Relational Database Management System (ORDBMS) that has a new datatype.
This datatype is the user defined type that has Object Oriented properties but they can’t do all of the

abilities of Object Oriented.
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2.7.6 MAUTHVRIAAE (Class hierarchy)
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2.7.7 MIaIRIHIIAADS (Passing Parameter)
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mseuldsunsuBaingiuaihana

(Object Oriented Programming with Object Pascal)

3.1 What’s Object-Oriented Programming ?
. . . A = & Ao
OOP (Object-Oriented Programming) Ao gUuuvveIn sweu lsunsugdnuuniianiims
ya ] a 1 1 a J + 1
ponuuy Taglddedee vulanuvennuase wu tuna , Julad , jUnsanan , g, a9
4 9 Y s P a 1 dy =} 1 o 4
Usznouvoasaoud , gndn duduwennudsiily OOP 30199 MA1HIZYNITENIDBULINA

U

(Objects)

3.2 From the OOP Perspective
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yostjunasziilunaavestjunaianua Fullunamariiagiunedaniswiu lumsdienuTsunsy
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SenFunmaFe (subclassing)  AuAMEVSeFUNOA I HUNIATEYaNIIALAZANNAINT DTN
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3.3 Messages and methods
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3.4 Polymorphism
g 4 . 2 o ' o g oA 2 o
DOUVIRNAT TN UNTLTAUAYINUY (B U LUTLAY Display "lﬂﬂdaa‘umﬂmuq nalgeoulanNg
Y 1q { o . o g o '
uiualuamaiuana1aiuld (U buttons | integers , employees) N135UIAIAIVDIOBUINA [U11A
o o g 1 o J
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= ;l = sy 2 :
(FUNANUANTOUN INANOTHFY (polymorphism)

3.5 Runtime binding
o g < ol | & 3 ¢ 4 {
Tuesuidnathaataldsunsuaunsaldsudmlsvesoauiindnielunaiaviiisninaaiad
I~ 9 [ :/I [~ o Yo %

Wuusswygeld  duluosuiRnduesnaid TRadioButton a1N3alATUANITYRIAAT Thurton
y 2w o {
Lﬁ’ﬂx‘)mﬂ TradioButton 1WHUAUAA@V0IAANE Thutton ﬂlllﬂiﬂﬂiﬂaiﬁ Thutton mmimﬂ‘éﬂu

v ° q U e o I~ s o
udasldnarogtuvylasnisivualildsunsnduumas Display ludeouiinanduysozdieds
o { » o = !
Tuvagniimssuldsunsy uazesudnavenad TradioButton ILADUAUDIIAUMITUAALLY

5 a o [ a. d 4 A o g Jdo o
Radio N3ENAANUNEHAINS 0N 1IAA (late binding) Yo diaaine Ieaud A AUy -

= =G o —~ 1 . i
soanmine autozEonsu il 1ufan (runtime binding)

3.6 Objects
g A g v Y PR I y & o
DOULINA AD Iuﬂﬁ‘ﬂLﬂ‘UGﬂﬁHLﬁ%IﬂﬂﬂﬁUJ’]iﬂi'nJﬂu‘l'}]clu@@UL"ﬂﬂﬁﬂlﬂ PIFTHITONINT
¥

~

Uszmreouidndnaia lanail
type
objectClassName = Object
{Data fields — also known as “instance variables”}
{Procedure and function headings — also known as “method headings”}

end;

3.7 Objects and Records
. Y . 0w o A g y
object type 32UsTABUAINY field list MIUTEMT record type 92 LAY heading V01
s I o '
TnsFuesuasflandu 1 object type 3xAn il
Records + Procedures = objects
g ¢ - s ds A o 2 ~ & P
poUIINAvRIMilpURLIT ARSI ALINAT N THsToosozgniiy Taomsiin Insdees Hozsau

= ) Y o . : =t
IFNUBIVOYAIUINY operations 11 TugaIAB



o w Y~ e
ﬂ]ﬂﬂﬂﬂﬁi{ﬂﬂﬂ“ NITIDUINAAIANTTUS 17

3.7 Object Types and Object Variables

< SH v o A g a rd
DOUINANDAITUDILI object type ADIUDULAAUFUBDIAAH
An object variable (instance) declaration
var

anObject: ItsType; {Format of a declaration}

3.8 Program M98 1Hnadnuazkalsl

Food Person

Fruits Vegetables Customer

d’ (4 = :;
31]7’) 3-1 a1aurHveInalea

3.8.1 Data Fields (Instance Variables)
Instance variable ABAAIUS (data field) fishidumiivesdunea s (object) VDIV
pauindnand
90 UInA Food
type
TFood = class(TObject)
Id :integer:
Code : string[5];
Description : string[50];
OnHand : integer;
UnitPrice : integer;
function Sale(Quantity : integer):integer; virtual;
function Store:integer; virtual;
procedure
Init(ID:integer;Codes:string;Descriptions:string;OnHands:integer; UnitPrices:integer);
virtual;

procedure New;virtual;

34090
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function GetAdd:string;virtual;
function GetStore:string;virtual;
end;
B@U!%ﬂﬁ Fruit ﬂz&ﬂﬂﬂﬂu1%1ﬂf’)ﬂﬂlﬁﬂﬁ Food
unit Fruit;
interface
uses
Food;
type
TFruit = class(TFood);

aamﬁﬂﬁ Vegetable

type
TVegetable = class(TFood)
function Store:integer; override;

end;

?Jé)m%ﬂﬁi Person

type
TPerson = class(TObject)
Id : integer;
FirstName : string[50];
LastName : string[50];

Country : string[50];

procedure Init(lds:intcger;FName:string;LName:string;C:string);vimml;
procedure New;virtual;

end;

d
POUIANA Customer
type
Customer = class(TPerson)
procedure Init(lds:integer;FName:string;LName:string;C:string);override;

procedure New;override;
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function Buy(Quantity : integer):integer;
function GetAdd:string;

end;

d
20UIINA Banana
uses

Food,Fruit;

type

TBanana = class(TFruit);

d
29UI9NA Mango
uses

Food,Fruit;

type
TMango = class(TFruit);

d
99UIANA Carrot
uses

Food,Vegetable;

type
TCarot = class(TVegetable);

3.8.2 Procedure and Function Declarations (Method Headings)
g 7 = i vy LAy &£ ' .
ﬂ”lﬁl]i%ﬂWﬁBQUL‘\]ﬂG\ﬂﬁ1ﬁ’d11}ﬁﬂM method headings 1ﬂu1nwmmmms PN AL heading

bt = s A so A s 2 S 1 a . v
%Lﬂumiﬂizmﬂi‘mmammaﬂ&ﬂmuwﬁumm PIDDULINA hlﬁ”liﬂiﬂll variant part Llﬂ

3.8.3 Procedure and Function Implementations (Method bodies)
UIINA Food
implementation
function TFood.Sale(Quantity : integer):integer;
begin
if Quantity > Self.OnHand then
Result :=-1

else



begin

Self.OnHand := Self.OnHand - Quantity;
Result := Self.OnHand;

end;

end;

function TFood.Store:integer;

var s : string;

Quantity,i:integer;

begin
s:=inputbox('Store','Quantity',");
val(s,Quantity,i);
Self.OnHand := Self.OnHand+Quantity;
Result ;= Self.OnHand;

end;

procedure
TFood.Init(ID:integer;Codes:string:Descriptions:string;OnHands:integer: UnitPrices:integer):
begin

Selfld :=1D;

Self.Code := Codes;

Self.Description := Descriptions;

Self.OnHand := OnHands;

Self.UnitPrice := UnitPrices;

end;

procedure TFood.New;
var s1,s2,s3,54,s5 : string;
nl,n2,n3,i:integer;
begin
s1 := Inputbox('NEW FOOD','ID",");
val(s1,nl,i);
s2 := inputbox('NEW FOOD'/CODE",");

s3 := inputbox(NEW FOOd, DESCRIPTION".");

20



s4 = inputbox('NEW FOOD',ON HAND',");
val(s4,n2,i);

s5 := inputbox('NEW FOOD','UNIT PRICE'",");
val(s5,n3,1);

Self.Init(nl,s2,s3,n2,n3);

end;

function TFood.GetAdd:string;
var SqlString,s:string;

begin

str(Self.id,s);

SqlString := 'insert into xpoo.foods values';
SqlString := SqlString + '(xpoo.food_type(’;
SqlString := SqlString + s +',";

SqlString := SqlString + Self.Code +",";
SqlString := SqlString + Self.Description + ",
str{Self.OnHand,s);

SqlString := SqlString + s +,';
str(Self.UnitPrice,s);

SqlString := SqlString + s +")';

Result := SqiString;

end;

function TFood.GetStore:string;
var SqlString,s:string;

begin

SqlString := 'update xpoo.foods set onhand ="
str(Self.OnHand,s);

SqlString := SqlString + s;

SqlString := SqlString + 'where id = ;
str(Self.1d,s);

SqlString := SqlString + s;

Result ;= SqlString;

end;

21
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d
20UIINA Vegetable

implementation

function TVegetable.Store:integer;
var s : string;
Quantity,i:integer;
begin
repeat
s:=inputbox('Store','Quantity (10 min)',");
val(s,Quantity,i);
until Quantity>9;
Self.OnHand := Self.OnHand+Quantity;
Result := Self.OnHand;

end;

3.9 The self pseduvarible

£ &

3 < o 3 ¢ /
lums@euldavouwrsealuutanssaziluis: Tvnilunisddeeeuivnailigdu Ao uie
S ledid P O SAal| W 1 9 £Y I d :‘1 c ! @ o | ¥ £
!Nﬂﬁ@ﬂmﬂ@@@lﬂﬂﬂ@ﬂTﬁMﬂﬂ%ﬂ?W@gﬁW@W%ﬁ@ﬂﬂWiiWﬂ@lﬂﬂﬂﬂuu7ﬂﬂ1iﬁﬂﬂ@?L@q ﬂ?lﬁiﬂﬂi%
“pseduvariable” self’ 1T
{ Inside Init method code of object anObject }
self.Display; { Call one of self’s methods }
self.fRect := theRect; { Access one of self’s instance variables }
aVar := self.fLength;
. Wy Y = 8 @ q Y LA
Pseudovarible fﬂiﬂﬁﬂ@ﬂ@]@ulﬂLWEN‘Y]'NLﬂU'NWﬂﬂWHluLNﬂ‘ﬁﬂﬂﬂJBQ@ﬂULﬂﬂﬂ Iﬂﬂtlclf self I1WO
Y

o 9 Y o A o a s = o o ¢ a ' = g o
Vlﬂﬁmﬂﬁ@ﬂiﬂﬂ‘lfﬂmu ﬂﬁ]@nuﬂi@ullﬁ@ucﬁlmgLll”ﬂ‘ﬁ@@?’lﬁ?ﬂ”lZNﬂ?ﬂTi@]ﬂ@@@guULﬂu@@UL%ﬂﬁ

= a
L@gINU

3.10 Polymorphism

An Example of polymorphism

g '
o a 7 o . o

AAT Tapple AUNOAR Y TBUUTAUTNANUALINN Thuit 182 Tfood H0ziimMsduNen

e ¥ Y A o . Y A 3 o ~ 3
LMFEATINUANIAIE on3uRRINT override 19113 Fousaumsoalu Tapple vznuluaaraniu

Y & Y d & o w s

V5T gELdIFzuaad I RuA I NNHIAYUeINT YT YOUBUUNTBA

var

aFood: Tfood;
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aFruit: Tfruit;

anApple: Tapple;
A o o ! a2 Y o o @ 1 o
Ll!E]1Jf‘ﬂiVﬂIWﬁM@inN%zﬁ@i‘VﬂﬂTﬁﬂ?ﬁuﬂﬁ’lllﬂilmﬂ:’,ﬁﬁ

New(aFood); { Allocate memory for an object instance from the heap }
aFood.Init(8); { Set object’s instance variables, etc. }

New(aFruit)

aFruit.Init(8);

New(anApple);

anApple.Init(8);

o 0 Y o ot B
Ftnﬂuu‘ﬂ']ﬂ'ﬁﬁi’]qcﬂgllﬂiﬂQﬁ@‘lﬂu

aFood := aFruit; { Fruit descends from food }
aFood := anApple; { Apple descends from food }
aFruit := anApple; { Apple descends from fruit }

The Power of Polymorphism
- Store multiple, different (but related) types in a variable . an array, or another data
structure
- Send the same message (call the same method) in a way that ensures the appropriate action

for each item

3.11 Runtime Binding
3.11.1 Early binding
a Ao o Y o o = s o @
LiJﬂﬁ@ﬂllﬂﬂﬁllﬁﬁﬂhﬁﬂﬂmxﬂﬁﬂ%ﬂuﬂa'ﬁlﬂﬂﬂWi‘VINTL_lg\J@dIWi%LU@iLLaSWQﬂ‘HUV}’ﬂﬂ
' A & ' d’ld v A S ) :/ a :: A g
Tutha ma nanao LilE)LiJﬂ'ﬁ’f]ﬂMﬂTL!L‘SUﬂi“lﬂi.l‘ﬂﬁ@ﬂ@‘u%zllﬂWiliUﬂ%uh‘ﬂ'ﬁﬂﬂmuuu&ﬁuﬂ niu
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J g

' g sa o o _y g 7a A o q ¥
N Lﬂ@iallﬂuﬂﬂﬂ (Early binding — ﬂ?i@ﬂﬁﬂﬂuﬂﬁllﬂﬁ@ulﬁﬂ) ?lﬁﬂ@@!@@iﬁ‘l‘ﬂuﬂﬂﬂ NAD P 1¥
9

{ 4 @ 1 I 3 s o 1 e
wmroaiiEnmmsoasuifwaneunen lnavzisuniumseatiunnila HATA UM UINTITUN

v Y

wnseazasiiag o Miunasalyl uaariuumseauuUTIAnTinIAMUAG NI FUn0MTDR
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3.11.2 Late Binding
qil 1 a [ d' d' q' 9 cg 1 o 1 = a o
wnseanuuiine lignAafummseadufifoidowuanounonlng  udvziimagnAamy
o & = A /a4 a o
Tuaeusulusunsy  Fus1uSennszuiumsiian e luiaan (Late binding - MIpnAANU LAY
@ U Ja Jd o Y o a A 191 Y 1 = os: v ~
wae)  mavevan luidadinliumseafiSenumseasu hijdarnihezGonunseariu 1dning
v 1 9 [ 1 J n v a o u
vy ugezdlumonsuldsunsy  uaasiuumseauuuoswIase liigndadumsealan 131y
[ 1 < ;’ 1 ] Jd 1 =} = ' = v
ANBUZUHUOUMAIALAND LAY InaLAIz NI enunTana1as wasulas lauanusine

avluaousulisunsy
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U 4
a d a v
msdnneisezeenuuullsunsanlszgnaludainglasldyduuea

(Object Oriented Analysis and Design using UML)

4.1 Introduction
v

:/I a d a o :j a J 2
suumauclu ﬂ”li'JLﬂ5WS‘HLL’G%@@ﬂLL‘UUi%UUiqu?ﬁQuuﬁﬁuuﬂ'ﬂuiuﬂ?i'\lm%”,ﬁ!.la&’f]ﬂﬂLL‘U‘U‘iJaﬂ

v
govaundn uaaidaae il

Analysis Usznauay
- Define Essential Use Cases
- Refine Use Cases Diagrams
- Refine Conceptual Model
- Refine Glossary
- Define System Sequence Diagrams
- Define Operation Contracts

- Define State Diagrams

Design Usznavdy
- Define Real Use Cases
- Define Reports , Ul and Storyboards
- Refine System Architecture
- Define Interaction Diagrams
- Define Design Class Diagrams

- Design Database Schema

198215 eALAZANNNINEA1Y LEAIRIae 11T
A Ao q¥ Y q = v . A A 9
matanw a1 son1999auA0INs  (requirements) NUABIZUUAD MIIAIYAAT (use
A a = Awa & =1 = a N o W '
cases) H3pM30T R WOUINATEIMIURTA Fedo llszuaadunniavosgmad  1ABITHIAI0EN
veauetwanrugaihimsnenusseeliznou
4.2 Case Study : Point — of — Sale
' ' 4 ¥
Srograveelnantduio 1o suneduasums TN ELe0 NUUUTEUUTUABTZUY Piont-
3 3 I Aa ) 5 9 o c o '
ofsale terminal (POST) Failuszuuinmsmaaulasldiuiamsvienazaiduming

Architecture Layers and Case Study Emphasis
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a 1

Tao'll Tnseadrsvesssunezalszneudoaunaaded dnduuuunsviiln  nagszungv

Joya 1Hu
" A a a J _ a s 4 3
- Presentation v N5 1HHABUIARDTINE (graphic interface) 1AZIU A (windows)
I
- Application Logic — Problem Domain Objects Ao MInaasnseoudnANduveUNAYD
a ' 3 . A < v
HUINNUAA  (IFUDBUWRNANITVIY  : Sale ObjeCtS) NATINUVANUABDINTTUDI
nolwanuy
) gl ; i . = g gay 13 1
- Application Logic — Service Objects 10 aaumﬂmwlnlﬁmamﬂmmaﬁ]ﬂujm (problem
. { o Ia 1 4 1w kY
domain) NenfUaUWIOI I (B MIFOUADAUTTVTIUIDYA
=) g v 1 £ g a o A y a o v 4
“ Storage A1 N1INUVYDYA LU gmmagaiusmmqmagmmgawq GUNUD
Our Strategy : Learning and Development
a ' a @ k4 ' @ < !
Ch!ﬂﬁ'Jlﬂi"ISHLLﬁZE]@ﬂLLU'U!L@‘]JWﬁLﬂ‘Bu Point-of-Sale uu%zummiwmmaamﬂuﬁmmu Tu

Ao druvedamsiaunag 1 tazmsiann ludauiaesfonsinauuessz vy

Presentation

ol Total f

: ";T‘enderedq ]

Enter Item i . ErdSale i Make Péymenti
Application Logic
- problem domain Sale Payment Primary focus ¢f case study &
objects
- service objects DatabaseBroker SecurityManager Secondary focus of case study k
STOTATE i eues e roes 58 sws st S5 s s s e ses s s s e st s st 8 s 8 senaainie 2 2 sl B H

E Database j

gi] 4-1 Layers in a typical object-Oriented informatiom systeim



First major section of the book
introduces just those analysis
and design skills pertinent to

cycle one

Addition analysis and design

skills introduced

3 42 Learning path follows development cycles

4.3 Analysis Phase
4.3.1 Define Essebtial Use Cases

Use Cases : Describing Processes

Activities and Dependencies

4
gaunaaziuegiuanuilaluanwdeansvesszuy  Tasuaaslddwnsnumsimunaiy

F0IN13 VDTV

Use cases

{ 3y a & A
Use case D 10NA1TN 90T U10DUHANTBIAIN 9 VD4 event YDA actor

kBuy Itmes

3 Ui 4-3 The UML icon for use case

A10819904 High-level Use case : Buy Items

v a = : 4 & v v oy A . . q ¥
dpamsosurote Insralunmsdeaudiaini Al e point-of-sales terminal gn 111

Use case: Buy Items

Actors : Customer , Cashier
Type : primary (to be discussed)
Description . A customer arrives at a checkout with items to purchase. The

Cashier

records the purchase items and collects payment. On completion , the Customer

leaves with the items.
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Expanded Use Case

] . % o q ¥ v
Expanded use case HAAIT19a21D8AUDY Use case U1ANI1 high level a1 137 user ausole
74 process 11a% requirement A147) Atlegluszunladnd
- Explaning the Expanded Format

! | ' = ' '
AIMVUAAD expanded form aziTumsTITmdeyaman fileglussuuvoy

Use case : Name of use case

Actors - List of actors (external agents) , indicating who initiates the use case.
Purpose : Intention of the use case.

Overview : Repetition of high-level use case, or some similar summary.

Type . 1. primary, secondary or optional (to be discussed)

2. essential or real (to be discussed)

Cross References : Related use cases and systems functions.

' 8 3 i o o { 5 a
d1unan A Typical course of events Fududauiidifafigaues Expanded format $19205118

§a310azBoalum s aUNUIREINUAINTZRIA199 52K actors QY system

Typical Course of Events
Actor Action System Response

Numbered actions of actors. Numbered descriptions of system responses

, y . ., ;
fﬂqumﬂf’d]@ Alternative course of events 9¢@5118important alternatives or

1 ¥
. = a & % .
exceptions FID1VILINAVUNY typical course

Alternatives Courses - Alternatives that may arise at line number. Description

of exception

ACTORS

& o da & 4 A4 v o
Actor A8 entity ‘mﬂmuﬂwuaﬂizuumgﬂuuﬂﬂamﬂmmmnu use case

Customer

3 1A 4-4 The UML icon for a use case actor.
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Identifying Use Cases

lunmsfmuaganaansasivua ldaeds Ao
act A A o o
359 1 A9 Actor-based AomMsiinuagaATINANTZ (actor)

° Y o & Y A o
1. MUUARNTSTN (actors) NINYIUBINVICUUHIDNITNIAU

4
Y

' v o = o o = Y y o Y Yo
2. Taousazdnizi azlimsdmuamshauiezdediinazgnziniuaeyin
357 2 fio Event-based ADMIMUUAYAIAAAINNITATEN (event)
) o = I'd { o
1. fmssIMuadnuUNAeue NNz UUIZARIRINTADUA LD

[ o v o Jd o
2. MMINMHUAANUTAUNUDTAN 9 ‘UENé}ﬂiZﬂHLa$gmﬂﬁ

4
=1

dsunowdindu Point-of-Sale a5 aiin1s Snuagaiae ladad

Cashier Log In
Cash Out
Customer Buy Items
Refund Items

Use Case and Doamain Processes

9 a =2 ' = [ a P, <
M3 FymadeTnens Iwsiad (process) 1y T3 AINYINUTIAY (business process) 1Ay Tig v
a 2 s a o = o s & o o
weSuneiimssuduaniegaduga . MiGow@aduuesdug | fnseiuasnauduentuiidosiinn

SIS
prnuldasagu

4.3.2 Refine Use Case Diagrams
Frednvosgaind laozunsuyeawetn@indse U Point-of-sale HARIAIFUT 4-5
S| a 9 =2 < 9/ °
gawnd lapzunsuilunmsesuielagl¥mwilsznoune dmvoganauessuy, Hnsznias
v o i v Y o = Y a < Y )
anuFuiusszniagmaatudnszi Fegmadezudaidieds @y actor augniv uaziauass
< ! a Y o w 7 ! o =2 o v ~
veiludiufaseszriadnszifugman alszasnvaslaezunsuiifiomsumasdsdnuazyedlao:
= = v Y1 <
unsuiansafvzidnlaszuu lddenazsiaga

Essentail versus Real Use Cases

Use Case Degree of Design Commitment

4 S
Essential Real
very abstract very concrete

a0 2 ; ;
37_]71 4-5 Essentail versus real use cases exist on a continuum



Cashier Customer

POST

Refund Purchased

>—+0O

items

3 U1 4-6 Partial use case diagram

Essential Use Cases

Ao o o A =~ g < A a =<
gaAaNd 1Ay UIZUUNT DA UABATIA T (Essentail use cases) ilugananosuIons

Insivaeiazioon (expanded use cases)

Real Use Cases
3

a a i gy ° a N
Foagmamezot vt lnsaalugduunvesmsniseonuuuesy wedlaiimsdadenuszuy

= = 9/
ZUMITUTAINTIUID

Notational Points
. ¢ A q9
- Naming Use Cases (ﬂﬁﬁﬂ‘lﬂ@TﬂQ’dlﬂﬁ)
Q’/’ A k% ) o a PP o o A g5 i
ﬂ'l‘iﬁ\l‘lf'ﬁ]slﬁgﬁlﬂﬁi]millﬂ’JEJFnﬂiﬁﬂﬂllﬂ'ﬂiJfﬁﬂfy Aoty Twstye 15y
- Buy ltems
- Enter an Order
- Startting of an Expanded Use Case
a v = ad @ 1\ &
LITUAUNITIVYU expanded use case ATUITNITAIND I
1. This Use case begins when <Actor> <initiates an event>
13U
1. This Use case begins when a Customer arrives ata POST with items to purchase
- Notating Decision Points and Branching
9 1 = o v /a g 1| %5 v a U i a
Tuganaoindoaiidauidosiimsaaduly mulu Buy rems gndidosdaduloazinody

% 3 9 =t [ 1 d)
aa nieldiasinsan FezdedldlngadralunmsToudane 1
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1 ludwidludumdn (Section Main) I ld Typical Course of Events

[89)

1 1 1 ' ;’,' A vy
Feugiudeunaazaiuonasalaoly Typical Course of Events (3UAUAWHINGIAY
YoUNAM TN UAAz aIU

1 1 1 { < 1 [ 4
3. lundazdrudesitinarnuaisiliudadesesn liifoos

Use Cases Within a Development Process

Plan and Elaborate Phase Steps
o { o o { o o ° Y
1. ﬂﬁ\‘i%?ﬂ‘ﬁ‘ﬂ?ﬂ'ﬁﬂWﬁuﬂﬂﬁ1ﬁﬂl@ﬂﬁZﬂﬂllgﬂ1ﬁﬂ1ﬂ13ﬂ1ﬂuﬂ%@ﬂlﬂlﬁm@iﬁ5’1J°1J HasNIuap
AsERuazymA
= ) ° g ) A A .
2. LﬂlﬂugﬁLﬂﬁﬂ’JﬂgﬂuﬂU high-level Taed1uuniiiy primary Y130 secondary 1139 optional
3. Wougmaalaozunsy
4 v o 4o
4. youTesnnuduitus lugmaa
5. [wWou expended Essentail
=~ Y = A ' = o Y Y '
6. Liﬂﬁgﬁlﬂﬁﬂ?‘iﬂ'ﬂﬁmUuiuﬂlHQEUﬂWiﬂﬂﬂLLUU LL@IUNL?EJﬁQﬁLﬂﬁﬂEﬂHﬂu@ﬂﬂﬁﬁ%‘]izﬁ’ﬂﬂ
fﬂ‘iuﬁﬂ@ﬂ311](51}E]Qﬂ155116\35$‘l]ﬂ
k4
7. Whgiuaeuvesgaaa (Rank use cases)
Iterative Development Cycle Phase Steps
1. Analyze phase fo 1 ngmﬂﬁ“luuuu expanded essentail

. I = =
2. Design phase A8 [WOULITVAYTLAT

Process Steps for the Point-of-Sale System

Identify Actors and Use Cases

Cashier Login
Cash Out
Customer Buy Items
Refund Items
Manager Start Up
Shut Down
System Administrator Add New Users

Write Use Cases in High-level Format
f0019YBIgAATIUY High-level i

Use case : Buy Items



Actors:

Type:

Description:

Use case :

Actors:

Type:

Description:

Draw Use Case Diagram

Cashier

O

%

Costomer (initiator) , Cashier

primary

A Customer arrives at a checkout with items to purchase.
The Cashier records the purchase items and collects a
Paymeant. On completion, The Customers leaves with the
Items.

Start Up

Manager

primary

A Manager powers on a POST in order to prepare it for
Use by cahsiers. The Manager validate that the date

And time are correct, after which the system is ready for

Cashier use.

Customer

POST

V S O

uy ltems

Refund Purchased

> o

items

>—+O

Manager
- ] Manage Users

System

Administrator

gl/ﬁ 4-7 Partial use case diagram for the POST application

32
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Relate use cases.
Write Some Expanded Essentail Use Cases

f10819903gTAA Buy Items

Use Case : Buy Items

Section : Main

Use case : Buy Items

Actors: Costomer (initiator) , Cashier

Purpose: Capture a sale and its payment

Overview: A Customer arrives at a checkout with items to purchase.

The Cashier records the purchase items and collects a
Paymeant, which may be authorized. On completion, the

Customers leaves with the items.

Type: primary and essentail
Cross References: Functions : R1.1,R1.2 ,R1.3,R1.7,R1.9,R2.1 ,R2.2 /R2.3 |
R2.4

Typical Course of Events
Actor Action System Response
1. This use case begins when a Customer
Arrives at the POST checkout with items
to purchase.
2. The Cashier records each item. 3. Determine the item price and adds the item
Information to the running sale transaction.
If there is more than one of an item, the
Cashier can enter the quantity as well. The description and price of the current item
are presented.
4. On completion of item entry, the Cashier 5. Calculates and presents the sale total
indicates to the POST that item entry is
complete.
6. The Cashier tells the customer the total.

7. Customer chooses payment type:
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a. If cash payment, see section

Pay by Cash.

b. If credit payment, see section

Pay by Credit.

c. If check payment, see section

Pay by Check. 8. Logs the completed sale.
9. Updates inventory levels.
10. Generates a receirt.

11. The Cashier gives the receirt to the Customer.

12. The Customer leaves with the items purchased.

Alternative Courses
- Line 2: Invalid item identifier entered. Indicate error.
- Line 7: Customer could not pay. Cancel sales transaction.

Section : Pay by Cash

If Necessary, Write Some Real Use Cases.

Rank Use Cases.

Sample Models

High-level 19 Essential use cases uazgmﬂﬁllﬂmuﬂsmeﬂuﬁ'au1iﬁwm Analysis Use Case
Model A431/7 4-8
4.3.3 Refine Conceptual Model

uuuﬁmmummmﬁ@ (conceptual models)

HUUSI0LUIANLRARD MIuanIduInNLAvBe LAY Iilyn (problem domain) 1
o a ! v ~ .
UML uuu$iaeanianuiaie msnaainguueslnsaaiiwedlaesuns ununii (static structure
diagrams) 0z 1M e FU0TaMIATEiIAeg ¥ nUUSiaewA L IzHdaIna

- UUIANUAR (concepts)
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(&)

- UUIANUAA (concepts)
- myveulus (associations between concepts)
aa J
- URANTUIMN (attributes of concepts)
3 a g ~ a o q o1 14 Jd 5 e
LLUUi]'la@\'iLL’L!’Jﬂ’J'll!ﬂﬂ‘ljuLWENLL'Ll'Jﬂ’JﬁJﬂﬂ‘Vlulll(l‘;b'ﬁ’JulliZﬂ’EJ‘U‘U@J%ﬂﬂﬁlljiﬂduufﬂzqwﬂﬁlu

v

a d A Y [P A g 1 a A aa J 1w
ﬂlﬂﬁﬁuiﬂﬂﬁﬂiﬂﬁ1uﬁu@y‘ﬁ uam:‘lmmumﬂummamm%m‘wm URANITUININIHU

a. static model

b. dynamic model

Analysis Use Conceptual System Behavior Analysis
Case Model Model Model state
Use Case Static Strusture System State Diagrams
- high level Diagrams for Sequence for Concepts
- essential . | and Use Cases
Domain : Diagrams
Concepts , o
Use Case 4 Contracts for
Diagramsl! System

Operations

3171 4-8 The Analysis Model

LUUIAUAR (concepts)

HUIAINAA (concept) AoRAnuAANToAIE19 TAg019nTaNEe symbol | intension 1Az
extension

- Symbol : words or images representing a concept

- Intension : the definition of a concept.

- Extension : the set of examples to which the concept applies.

Finding Concepts with the Concept Category List

a % o a s a i P=¥e '
ACLTUNITAINLVUIIADIUINITUAR Lﬂﬁlfﬂﬁﬁ%}NE'1EJﬂﬁ“U@QLLU'Jﬂ’JUJﬂﬂﬁuW%%ﬂJIU?ZUU (5138
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Concept Catelogy Examples
physical or tangible objects POST
specifications, designs, or descriptions of things ProductSpecification
places Store
transactions Sale . Payment
transaction line items SaleLineltem
role of people Cashier

Conceptual Modeling Guidelines

How to make a conceptual Model

=} a d’ ] P=} 3 a 9o o
1. @eusiemsuuranuaaniuiezii ssuulaeldsiemsuuianuaanasleaunlumsivua
v v fAY
ANVUTUNUTNADINS
2. Wminsaduuuiiaeinnuae
o d'i 1 d' < [ [ o 1 1
3. MNSIFOUADINOUAAIDIANVT NN UTVOILAAS T IU

o

A aa o4 < Y S
4. LWNLL@@]WSU?WW‘UW&JU@@QN

A Common Mistake in Identifying Concepts

4
9

¢ o o a a a a 2 [

cluﬂﬁﬂﬂ’iumlﬂﬂfﬂﬁ@@uu’m’J”liJﬂﬂﬂ?%%%tﬂﬂﬂ??ﬂﬂﬂWﬁ?ﬂi‘HﬂT3ié’ullu?ﬂQWNﬂﬂhlﬂ AU
=* A ' — @ a ' d’ld Y " Ya I o £ A =
i]QiJﬂ{]‘UN@Eﬂ\Wﬁ)zﬂﬁNﬂuﬂ'ﬂiJNﬂWﬁWﬂL’Hﬂ'IUﬂﬂ ‘ﬂ'l!,i']‘lllhlﬂﬂﬂ'ﬂ concept X WuduIunians oty

2 4 3 < 1 ] !
Foaunitalu read world a1 X 9215y concept 13114 attribute’

Conceptual Model Adding Associations
&4 v o 2d v o ' a o =
MU TeANUANAUTITUANUTUNUTTEHINWUIANUAANITAIDIANIUHNIGHAEA Y
[ o 4 1 [ & [ v o = 9 @ @ k4 1
TUWHIITHINNINY Tu UML ﬂ”I'SL‘])”E]llIU\‘lﬂ’NiJﬁ‘JJWH‘Eﬂzuﬁﬂﬁﬂxﬁ.ﬂidﬁ'iNﬂ’NllﬁlJWH"ﬁi$W’)N

2 <
2oV LINA

association

@
Record-current

POST 1 L Sale

gi]ﬁ 4-9 UgeN associations
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« f N & ' $ Y] A =
luusazmswouTosnnuduiugezSoniilsa #al5a0z1sznoudrodane 15
- name

- multiplicity expression

- navigability

Multiplicity
o a P y v o du a o
Multiplicity LLﬁﬂQﬁQ%Wﬂ?HﬂJ@Q@MLLﬁ@MCﬁ" A ‘V]ﬁﬁﬂim%@iﬂﬂdﬂ'ﬂMﬁﬂJW‘uﬁﬂUEJULLEW]M%“U@Q

B 14 sag1l

Store Item
e

!
multiplicitiy of the role

71 4-10 yana Multiplicity 5241919 association

Naming Associations

24 B0 ~ 0/ I & 4
mmwa‘lﬁmiwaﬂmmmanwumzagiugﬂgmu TypeName-VerbPhrase-TypeName %930

& v o ¢ allg v lJdlo o R ] 4 o oy
voamsdenlosanuduiusaisesisududiedadnsdaluy dmiidu vers pharse. A159ZAUAY

4 ’
INTOIHUIY - A9

Conceptual Model Adding Attributes

aa A ' v g 7K Yo
LUBANTUIN AD ﬂ"I‘UEN‘UE]?;J,a“UENE]@UL%ﬂﬂ “]NLLET@Q%W]QZ‘IJ

Sale

date | e attributes

startTime : Time

3 U 4-11 Concept and attributes
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Point-of-Sale Conceptual Model

Records-sale-of

Described-by 1
. Product
Product Contains
Specification
Catalog 1 1...
description
price
0..1 * UPC
1| * Used-by Describe
Sales
stocks
. Store ltem
Lineltem )
. name
quantity
1 * 1
address
Contained-in 1 g LogsA 1
1 completed | 1.* House
Sale * POST 1 Startd-by ] Manager
daie 1 Capture-on 1
U Record-sales-o
Paidby |1 1 Initiated-by 1
1 1 1
Payment Customer Cashier

amount

3 412 Conceptual model for the point-of-sale domain

4.3.4 Refine Glossary

Glossary
o o J A o a o _ S v Y [ )
fuladwn (glossary) mam@ﬁmagﬂzmmmm (model dictionary)  UanHMEADIYNUA
a Y % o a 1 ] Y & @ £ Aa
95U10TRYA (data dictionary) TawdzeTuisludiundeamsanudanuieilesiuanudiloiianain

~ a &4 yy
ne1vtnaau 14
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Sample Point-of-Sale System Glossary

Term Category Comments

Buy Items use case Description of the process of

customer buying items in a store.

ProductSpecification.description attribute A short description of an item in a

: Text slae, and its associated ProductSpe-
cification..

Payment type A cash payment.

Item Type Anitem for sale in a Store.

ProductSpecification.price: attribute The price of an item in sale, and its

Quantity associated ProductSpecification.

Sale type A sales transaction.

SalesLineltem type A line item for a particular item

bought within a Sale.

Store type The place where sales of items
occur

Sale.total:Quantity attribute The grand total of Sale

Payment.amount:Quantity attribute The amount of cash tendered, or

presented, from the customer for

payment.

ProductSpecificqtion.upc:UPC attribute The universal product code of the

Item and its ProductSpecification.

J il 4-13 Conceptual model for the point-of-sale domain

4.3.5. Define System Sequence Diagram

System Sequence Diagram

@ o w o . < ~
UHUAIUEAIDIAUNTITNINIUUDITE VY (system  sequence  diagram) WWULHUNWNLEAIT Y

= ts = o v o Jd
ATDYAVDIYALAT , LHANITUNYUDNNNISNINUYISVY maawmuazmamsmmm1u'§zuu

System Events and System Operation

'3 = I3 =) s A ~ o U
AN INHIODIUNUDITZUY (system events) A0 BURNITUIUNNIINMBNDATINTZIIIAY

o o

¥ 5 < o o
ﬁ:ﬂ‘lﬂ,ﬂﬂ@ﬂi%“ﬂ? ﬂﬁﬂ'i%“l’ﬂﬁ?@ lE)LiJfJLi‘HH‘UOiﬁE?‘UU (system operation ) ﬁ@ﬂﬁ‘ﬂN']H‘U@ﬁSUUﬂ“fﬂ
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= I o W [} { g = o v d
mMIneuauedRnIINUTzUL U lugdi 16 diouamFosiauiudIum enterlem

Buy Items-version |

System
Cashier
enterltem(UPC , quantity)
5 P

system event “enterltem”
it triggers a system operation

likewise named “enterltem”

= i, !
J 1]77 4-14 System events initiate systen operations.

How to Make a System Sequence Diagram
9
9 @ o w o ) w1 a
G!fuﬂﬁE‘TiNLLWHNQLLﬁﬂQﬁWﬂUﬂ‘li1’11\111«!‘116\‘15$‘U°U?Hiﬂ‘5ﬂ‘ﬂﬂﬁﬂﬁﬁ@llﬂu
Y A =
1. NAUFTUNUAAIDITSUU
o 9 o A o o Y Y [ i kY o
2. ﬂ?WHﬂtﬂﬂi%“ﬂ']"ﬂ‘VﬂﬂuiﬂUﬁiQﬂUizHULLﬁ’J’ﬂﬂLﬁu‘lﬂﬂ\iLlﬂﬁzﬁdﬂiz‘ﬂ’l
o o R o o o o
3. fnuamgmInddnizimnuiussoundaiime naadlulaosinsy

A o W a o 9 o Y 9 v y
4. mmimwmmﬁ‘uwmam‘upjﬂszmllamww‘umlﬂammm"lﬂ

Naming System Events and Operations

o A y 3w : , o ' \ a &
madarongmsaivesszuualsiiud nemzhiianujannedanuniludiuvesduyninig
4 o qa: y o a 1 a Y q ¥
19 rienuFaauAITRIFen NI HNINITavessTUY Fumsnsendeyaiomadud Adsle

3 % 5 I { o A o 1
enterTtem AN114 enterKeyPressed v’ﬁwzgﬂummadﬁmsmuummazuuwmmumw

4.3.6 Define Operation Contracts
System Behavior
' = o Y ¢ o I Y o o o o
naumzmmamnmaﬂmna‘mtﬂummmmimﬁuﬂﬂmaﬂymwmiwucluaﬂymmad
“black box”  FINMIMMUANWAEAHNUZVITEUVILIINMTOTLIEN 2L 151110 (what a system does)

Tag'lufimaosinesieazioondazUuR10e14ls (how it does it)
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o 1 I a o & ° Y a a '
1IDNAITANYD  (contract) L‘ﬂuiaﬂa'ﬁﬁaﬁU'IUﬂ'ﬁﬂizﬂ'lﬁﬁ']u'liﬂﬂ1\3]uhlﬂ{l]§q Lm:’e)’ﬁ‘mtlﬂm@

4 a nz:%’ [ 1 a U o 1 c{! o 1 o
msaier lsaziAatn  udes liefiuiniedials  duenasmideszgnuansluglvesnsnlasuulas

T L. o 1 4 $4
A0V pre condition 1182 post condition tonAIMBaaIIAEY AiNemmseavotaare ldnTo

o ay
Llﬁﬂ\‘iﬂﬁﬂi%’,‘ﬂﬁ]@iizﬂﬂﬂqﬂ

System
EndSale()

contracts are written for

each system operation to

Enterltem()

MakePayment()

describe its behavior

o .= ) e
J Un4-15 8 ystem operations need contract descriptions

Contract Sections

b
1‘14ﬂﬁ’t’)‘ﬁ’lﬂﬂuﬁﬁzﬁ’luﬂﬂdmﬂﬁﬁﬁWU’t’JLlﬁ'ﬂQﬁ\‘iﬁBVlﬂﬂ

Name :
Responsibilities:
Type:

Cross References:
Notes:
Exceptions:

Output:

Pre-conditions:

Post-conditions:

Contract
Name of operation, and parameters
An informal description of the responsibilities this operation must fulfill.
Name of type (concept, software class, interface)
System function refence numbers, use cases , etc.
Design notes, algorithms, and so on.
Exceptional cases.
Non-UT outputs, such as messages or records that are sent outside of the
syatem.
Assumption about the state of the system before execution of the

operation.

- The state of the system after completion of the operation. Discussed in detail in the following

section.

How to Make A Contract

I AMUANTNTERIALH LA EAIEIAYNTINNUYD T DL
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£ o 1 g o
2. ahrwenmsmgelimsnsziivesssuy
2 Y =1 1 4 a o 4 o 3
3. B3UAUTAEMSIWOUAIUYDY Responsibilities 1WDDTU10IAYUTaIAVDINITNTERIUY
¥ ¥ ' ' ¥
4. MAMITHAFI9dIUVD Post-conditions 31niuesUeMsasunlasveausazaaiuz iRatu
@ < q 3
nuueouIna lugluuuvewuuiiaes
a o @ o
5. B3V post-conditions fano il
£ a 4 . .
- MIasazauaUauausy (Instance creation and deletion)
YV aa 4 . ) .
- mMsud luean3tia - (Attribute modification)

- mMsaemIweu loauazmIiineen (Associations formed and broken)

4.3.7 Define State Diagram
s
laozunsuanuensoaanlaoziunsy (state diagram) ﬂxuammq}mmﬁumu‘lmxazamuz
< L4 v < 7q = 4 v a - < J
%ﬂﬂ@@ﬂ!ﬂﬂﬂllﬁzﬂmaﬂHm55118\‘1’&]E)UL%ﬂﬂllualuﬂﬁﬂﬂUﬁu@Q@Uu‘ﬂ LLﬁx‘H’JUE]‘E‘UWEJ’J{]ﬂﬂﬁJﬁNﬂaﬂl‘ﬂﬂﬁ

da &
ninavu

Subject of a State Diagram

laozunsuaniuzlu UML 221520011978
- software classes
- types (concepts)

= use¢ cases

Use Case State Diagrams

laozinsuAIIULVOIYAAT (use case state diagram) fio lnozunsugaIug Auaaslifiung-

s s o o
nummms{]mimuazmwmimammﬂ“lugmﬂa

Start Up

o & =) g Y <
laozunsuaniuzved Starr Up livhaulenziue lilimsuaasdvimiu

4.4 Design Phase
4.4.1 Define Real Use Case
a { = a {1 v oa 1 4
Real use case 3205 U10gMAANINMI0ONIUUITY  TugluuuilidusudunmuazadIuuaaInamIvinmg
= 9 = = 1 a 1 o 9Yq Y Y
50303 151u Tave199 U5 wazua ludiuvesmsaadonug 1va e

Example — Buy Items-Version 1

Use case : Buy Items — version I (Cash only)
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Actor : Customer (initiator) , Cashier.
Purpose : Capture a sale and its cash payment.
Overview : A customer arrives at the checkout with items to purchase. The

Cashier records the purchase items and collects a cash
payment. On completion, the Customer leaves with the items.
Type: primary and real

Cross References : Function : R1.1, R1.2,R1.3, R1.7, R1.9, R2.1,

4.4.2 Define Reports, UI and Storyboards
& A /9 Y & < A 1w y3yY A
Lﬂumuqummaumm“lwnugamﬁ cmmimzuamwmﬂuﬂmm, ﬂﬁﬂﬂ@]ﬁ]ﬂﬂﬁﬂ%ﬁiﬂ n13

v
HaAAADm

4.4.3 Refine System Architecture
d’c&y 1 = o L & 3 i 3/ v A
aoinonssuvesszunluiiioznd12nie 3 tier architecture Ha1lsznOUAWAMEILAIVNUAD
. 1 1 o 1 i 4 H
user interface 1 @74 tazarutfudayadn 2 dau Tasutaen lddsae 1
1. Presentation :— client

2. Application Logic :- application server

3. Storage :- database server

En‘lér",lvtém‘ ] ~ EndSale l Mék\é; Payment l

Record sales Authorize Payment

Application

Logic

— =

= . F |
571/?’) 4-16 Classic view of a three-tier architecture



4.4.4 Define Interaction Diagrams

a 7 o P a s
ﬂu!ﬁ@ill@ﬂ‘ﬁuqﬂ@&’uﬂiNﬂzllﬂﬂﬂﬂWiﬂ@‘Uﬁuaﬂm ﬁlfﬁ]351/7'J']Q@utlﬁﬂu“ﬁlmﬁiﬂﬂWﬁrlUUUU

° & T Aa J o < A
RRGRAGGRI %911 UML %zumaumaiLmﬂ“nu”lﬂamﬂiuaamﬂuﬁmﬂszm‘n 9

. : g da s @ A 1
I collaboration diagrams 3zuaAseaLinAsumesueadulugluyunsnielasmiy

1:message2() —p

1:message?()

:ClassAlnstanc

2:message3() —»

e

a ¢ < o
2. sequence diagrams vzuaaIdmARs oATU UG LA

messagel()

3 11 4-17 Collaboration diagram

:ClassAlnstance

—>

message2()

:ClassBnstanc

e

:ClassBInstance

message3()

3 i 4-18 S equence Diagram

How to Make Collaboration Diagrams

Y ' ) [ '
1. ﬁi’]\i‘lﬂ'ﬂxllﬂiNQWQ 9 HENDBNINNUTIUTVUATSISTY

Y ' 9 v Y Y I 1
2. m"lﬂazuﬂsmamnwwmu Glﬁlkﬂﬂ@f)ﬂﬂ'llﬂu lﬂ@%uﬂi oDy 9 ﬁﬁWleﬂE]S’,LLﬂill

y 9 Ad ..
3. "lwumﬁ"lﬁmﬂ contract 181 post-condition LLaZiWUa:’,L%Uﬂﬂl@\‘l use case W1DONLUUISVULAL

= < 1 Y 3’
L‘UEJHL‘].]“L! method A1 9 Clwﬁmmwumwmm

4.4.5 Define Design Class Diagrams

Design class diagram

I a J s a v oo 9Yq 99
miaammmma"lﬂazLmimﬂumsu,ﬁmﬁ1UazLaawawmmﬂmmmxmamﬂmaﬂugiﬂu

1 a & & Y 1 1 o 1 dﬂl
druveaelwangu danara laezuniuilsznouaIuaIuaIL g Fane 11l

- classes, associations and attributes
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- interface with operations and constants
- methods

- attribute type information

- navigability

- dependencies

Example Collaboration Diagram : makePayment

| |

direction of message first internal message i
3
makePayment(cash Tender)_.; 1:makePay&ent(cashTender) N |
POST Sale
°. )
' ° 15
1.1 :Crcate(cashIender) l
, link line *
first message | G E -
[E——————_—C A | 1 !
instance g », ‘Payment
i d 4 R g parameter |

|

] i 4-19 Collaboration diagram

How to Make a Design Class Diagram

& a4 v Y ) a o & v 1 A < <

1. szyaalanwuaivzdeslFlumsasiaedwan i #9922 1A naIuve U o s LLOATY

laozunsy
2. Maaad lapzinsy

3 aa o’d? [l A a ” o
3. afuennstadaum lvdnnmswenToauifa (associated concepts) 1HULUTIAD AU

A71uARA

A A ' P a o <&
4. WiuFoveuuson lasniiziondumes teatu laesunsy

a a [ aa o
5. meuﬂmaa‘ﬁagaiﬁﬂugxamwsuumLsaxLam‘ﬁaﬂ

A v o 9 Yo aa Jay Y o
6. IMUANUTURUT TN ULeANTUIANADINTT IHFALIY

s @ EL 1 a aa 9 @

7. aé”Wqtgﬂﬂsuaﬂqﬂamauwu'ﬁlumimuaﬂ‘nﬁmwamammmm‘lﬁwmu

d’ [ @ L4 ¥ 1 [ A ] 1 q' [ 1 aa 4
8. afuduiuaasanuduiiusuuuiudeiuivyawonadiui llyueansiag
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Conceptual model versus Design class diagrams

Sale
Conceptual POST Captures Date
Model ! ! IsComplete : Boolean
e
Concept; abstraction ‘
Desig,n”class POST Sale
Diagram 1 SCOULED Date
1 1
endsale() IsComplete : Boolean
enterltem() Time
makePayment MakelLineltem()

. Software component

= : .
giln 4-20 Conceptual mode versus design class diagram

Creating the Point-of-Sale Design Class Diagrams

Identify Software Classes and Illustrate Them

v
mnmsmmuanaialdaase i

POST Sale

ProductCatalog ProductSpecification
Store SalesLineltem
Payment

o q ! aa I 1
“VHﬂ”Ii?WﬂﬂaWﬁ‘lﬂ@%LLﬂiiJ Iﬂ&llﬁ’u@@‘ﬂiU’J‘qulﬁjlmazﬂaWﬁ



POST

Store

address

name

37]ﬁ 4-21 Software Classes in the application

Add Method Names

POST : endSale()
enterltem()
makePayment()
Store : addSale()
ProductCatalog : specification()
Sale :  becomeComplete()
makeLineltem()
makePayment()
total()

SaleLineltem : subtotal()

Adding Associations and Navigability

ProductCatalog

ProductSpecification

quantity

description
price

UPC

Sale

date
isComplete

time

SaleLineltem

quantity

Payment

amount

Navigability 19 AsauIAV8 UMM (role) Ananamsivon Toalnoas uiiouduifo,

47



4.4.6 Define Database Schema

o [
Database schema Lﬂumummmi@ammugm%

oglugduuundoans

POST class will probably

have an attribute pointing

to a Sale sub‘j"ecut

o éa.lf objects
POST Sale
date
Captures ‘e
endSale() isComplete
1
enterltem() time

makePayment()

connected uni-directionally to

v W

U

Navigability arrow

indicates POST objects are

J o

P 4 o gy Y
YAaNTUWHUINUISUUITU LW’e)ﬁ)ﬂLﬂU‘U@)JUalﬁ

48

absence of naviga

arrow indicates no

connection from Sale to

POST

bility |

becomeComplete()
makelineltem()
makePayment()

total()

3 i 4-22 Showing navigability, or attribute visibility.



Store

address : Adress Users
name : Text
addSale()
1 ProductSpecification
Houses o
1 ProductCatalog description : Text
' Looks-in Contains | Price : Quantity
POST P
4 Specification() v Upc : UPC
EndSale() 7
ProductCatalog 1
Enterltem() Captures
date : Date Describes *
MakePayment() 1 )
isComplete :Boolean

Logs-completed

time : Time

SaleslLineltem

Contains Quantity : Integer

becomeComplete() 1 q
| Subtotal()
makeLineltem()
makePayment()
total()
*/\ 1 Payment
Amount : Quantity
Paid-by

J Ul 4-23 Associations with navigability adornments
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a
Unn s
dald ¢ v oaa
5zuu"lﬂmauﬂwswnamuuuaﬂmm

(Multitier Client/Server)

5.1 Creating multi-tiered applications
vy % o . s ! S| ' \ a : o o
Muti-tiered client/server application fﬂzgmzmaan1ﬂuwmaaaa°lumma%n Fagnnsanimssulu
A o @ Y SR p 5 79 a 1w A a =] =
Lﬂii’N‘V]ﬁNﬂullﬂ Multi-tiered application UFIUDYALUASARADNUATUNTT LAN #HI9NNWOUADIIUN X
' . ' S| 1
’m%!?iﬂﬂ?ﬂ “three-tiered model” ﬂ&LLUQGBﬂLﬂNﬁWNﬁ’JUﬁ@
. . Y 1 dqu¥a 1 o 999 A 9q ¥
- Client application : 325znoudlsdiui ldaadofudlduunio oy lsies
- Application server: 92 9gATINANVDITLULIAT DU OFIANTDAARDNY client 1ANNIATOUAZ DS
o o g :
Uty common data service
< [
- Remote database server: %Lﬂumuﬂlmixuugm%ga
. @ i I < 1 @ Y T
TuseuY client/server HUUTINTZAY application server i]:Lﬂumuﬂﬂmsmsllwasuawauuaszmw
E4
< v o il S
client 14a¥ remote database server A411H81138 server 192il1 data broker
4
. @ . [ 9 .
Delphi 815D UAYUTZUY client/server HUVAINTZAY 1A TAgAUFIUYDI MIDAS (Multi-tier

Distributed Application Service Suit)

d
5.2 qmﬂsziwu‘um Muti-tiered database model
o a o . YJ o v o o a 1w yqyqy
lamiueiwaindu (client application) aw1snfmuadeyaiisshimsianwuazmsandonud 14 1A
™ 4 a ) 1o o L =1 [ § 1 a o ad
Tagiida lnaduodndinduliiufludemsuideyagnifusnmiila  ludiuvowelwdndugsnes
. s o 1 a 1 g ) 4 ol a
(application server) FuTUAIUNANUBINIAAAD (middle ware) 32N FoUTBaALAUTUNMTAIUNITS 0
= Yy Y ¢ & 7 ¢ ad ¢ o A
yarazmlasundaud ludeyainlaan deguilss Temivesszu lamiginnesuuuraieszAy fe
. . . N . L = o a EY v
- Encapsulation of business logic in a shared middle tier : fimssawmsmaunisasdndi Bdeiulu
| & Y 24 ° sy Y = ¢ - o &
drunatnsoupdndnyudivnesiaunsominsursveyala Tagh Taaviuednamyunauase
o a oA a ) Aad du A @ & g ' 1 ) [ A A =
mmsanreuelnamdwdsvnesavfeny  Fudumsdeasnstingesnydlelmsnlasuulaingues
o 1 4 a Q'I 1 [
msmanuusaz laatinedndmsunaaz i
. % E 4 o Y o a o Aa o Y ~ o Ao o
- Thin client applications : @1xsaMIMsas1elaativeUnamdunivuiaan ldTasinsmauniny
a @ ad =) Y A o 4 a v o o k% 1
soUnamFuasnesiswnnld vazmadinduiulaaivednwainsudairldTasae
- Distributed data processing : M3N5ZVNUYDIUDUNAATUVULAAZIATOIEINTOANYTEANTAIN
9y

Yo & & a o . v A o o & A ae s
ﬂJ@QSxUUiﬁﬂ‘qulﬂ IHBNINUNITINT load balancing LLa$U@N1W5$ﬂU@u5U‘ﬂ']\j'\uﬁuxjﬁﬂ llﬂill@!“lﬁﬂlﬂai

Tiansosianld



51

o w_ a J Y a 1 4 { a
- Increase opportunity for security : Middle tiers Ansnsnaans lumsihAadeonsosnelane

! a 1 I~ ] 4 [
anudenoldhonseoisvenlinmsaanodiuli1dTasdis ¥ CORBA uaz MTS a1nsnsodfugiuuy

4
mytloafumarilld

5.3 Building a multi-tiered application
e RN CR) by SSNETINN 1 P g a
JunouTasn 1R 14e519 multi-tiered database application JBga1MTUADY AD
1. Creating application server.
2. Register or install the application server.

3. Create a client application

5.3.1 Creating application server

a : ¥V £ 43 5
1. 1@ Project Inunaiimstuiinli

o = 4 . ; . EY »
2. 111M134i% Remote Data Module 1% Project 91 Main menu [@on File|New udadon Multitier

; " o ° ] . o =
page 14 new items dialog M&39INMIN3480 ALY Remote Module wizard mgﬂﬂ i

Business |
‘ ‘ Dialogs I

ORB Mg o

CORBAData CORBA Object  MTS Data  MTS Object FENTETEE
Module Module ‘Module .

€ Copy. O Inheit O Use

OK - Cancel Help

371 5-1 Remote Data Module Wizard



52

a5z doan

A =& g A YA
Wﬂﬁ{]@u‘ﬁ@‘lﬁ]\i remote data module %Qﬂztﬂu%ﬁ]‘umlﬂﬁﬂﬂ@ﬂm@d TremoteData-
a & do y & o 4 Y o 0 " a
‘LlLL’O“lJWfILﬂ‘IfHVI‘VHﬂﬁﬁSN"IJN @Ngﬂ%zﬁawﬁa Remotel LAINMNITINTHUAAIDUT

e

s g

Module cdﬁmJ
< 3 v a a
pausiluafina

Remote Data Module Wizard

'IH’eﬁ;ot’tﬂ

gi]ﬁ 5-2 Supply a class name for your remote data module

1 J S ¥y ny 9 o o 1 . 1
4. TdaouTmuun Query adlH Remote data module 131313 1187911514 NA1 properties A1 7

2 ' v
fanellil Taedesinimadeudids sQL aalunenTwuuniiale

3 Uil 5-3 Components of Remote data module



String list editor |

1line

select * from x’pob.perﬁsonsl

 DataSource

" Filter

| Fitered

Objectview  |False
ParamCheck | True
Params __|[TParams]
RequestLive |False
SessionName

SQL | [TStrings)
Tag 0 "
UniDirectional |False
UpdatelMode  |upWheredll
UpdateObiject .

d’ - =3 U U 4
7141 5-5 msgna a9 vesneslthuwi Query




4 s
o o C-) aa J o a o . .
5. Mimstiufinuazaey IWg Project 1101TUINTS daa0s HT 0N IAAAS Application server

5.3.2 Register or install the application server

o a o 4 0 Aa J :’1 ) o w y 9 v ~
L Suednwdnduiiehimsitames 11minGend1de deomeonfig 92 1anT90A317 5-6

I Distributed COM Configuration Properties:

u Applicati ns | Defaul Properties]

AppServerDemo Object
Bitmap Image

Image Document
nternet Explorer(V er 1.0)
InternetConference.Application. 1

edia Clip

Microsoft Clip Gallery

Microsoft Graph 97 Application
Microsoft Phota Editor 3.0 Photo
Microsoft PowerPoint Presentation
Microsoft Word Basic

Microsoft Ward Document

Oracle.V aoi.JobMatification
0SM.JOBMOTIFICATIONHANDLER
Photashop 4.0 Application

Remote Debug Manager for Java(T M)
{Remotel Object (1)
Rematel Object (2]

Spply

311 5-6 niNveUaAINTITHAITY deomenfg

o < 1 1 ' qy
2. MIMIENA1 property A199 @i 11l
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application. If you make mor
applicable one. Client app

717 5-8 n13uEn Location

o < . o dy
3. NINTN Security AU
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Registry Key Permissions

& Everyone

AppServerl Object

Registry V alue:

her: Administrator.

Registiy Yalue Permissions

& Evervone : ’ : AllowAccess

Tvpe of Access: ].&Ilow Access

Cancel I Add.. ] ’Bemove ‘

Ed

Help 1

71/

~
n

5

10 MISIFN Access Permission

57



Registiy ¥alue Permissions , : '

REgistr} Value: LaunchPern :i‘é'sio

Owner: Account Unknown

i &2 Evervone : ; Allow Launch ,

Type of Access:

@ Caﬁcéiit ' :

gijﬁ 5-11 P15I9N Launch Permission

A a P 9 % @ a Y A . g ¥
WonouUWN DCOM (SUUT0ULAT LTIVSEIMITDTULDWNALATY exe D1N1ATOY Client 1’]{1“]1\111-!33111[

ﬂﬁﬁmﬂﬁ Windows98 1158 WindowsNT U184 Application Server 35U WindowsNT Server 181

Creating the Client Application
1. WY new data module 7 project

- DataSource component

T+
il

v
2. o connectioncomponent U1 data module fape 1T

- RemoteServer

il 3
i

===



o

I

4,

< ' ' { y . { o a 1
I¥NAT properties A9 1 connection component (WBL1DY application server Nnzgiimsaaae

< ' . . Ao o ! a <
LYNAT properties UB connection component niudunotoUnangu

{ ¢
311 5-12 msFnmvesnesliiiun DataSource

cht »Inspect 2255

rojectT est. Server
1

4’ =1 U J
371 5-13 msgnarvesnouliuuii RemoteServer

G

«©
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5. ld TclientDataSet components fdeam 511 data module

< 1 <
6. I¥N ProviderName propoty Y0IUAaE TclientDataSet component HALIYN ProviderNAme property

gllﬁ 5-14 DBGrid , RemoteServer , DataSource and ClientDataSet
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A o o a o a4 A Adg . VY o A
LlJ?J'Vl']ﬂ1iiNLLE]‘1JWﬁLﬂTH‘V]Lﬂ5?J<1WL°1JM Client Llaig Server lﬂmamu

Dbject Inspector: x|

[ClientDataSett: TCientDataSet ~ |

Properties ] Events ]

ACtlve ,,,,,,,,,,,,,, True ............
_nggegdtes ;| (Taggisgates]
_Aggregatesictiv False

AutoCalcFields | True

DataSetField || ~|

FetchOnDeman True
_FieldDefs (TFigldDefs)

FileName |

Filter wvecied sannrneeneetsdhenidesesitaninotn s e

Filtered |False
*FierDptons [

IndexDefs (TIndexDefs)

IAdexkieldName), | | vae & &~

lndEHName ..............................

MasterFields

MasterSource 4 |
S GO N Y. JEIE ded g

ObjectView Tiue

PacketRecords -1
~ Params (TParams)
ProviderName jQuend

ReadOnlpim i iFalser i v ¢

RemoteServer |RemoteServerl
StoreDefs | [False

{ %
31N 5-15 mstEnarvesnanliiuun ClientDataSet

3
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1. deiimsiuuedwanduludiuves Client 119810 Application Server 3ZUAAHTIVOUAAINT

Database Login lazitaaanas uves Server a1uit laasiald



ServerTest

Uil 5-16 WihvouanIMaA M Application Server

gl/ﬁ 5-17 HioUaRIN19A T Application Server

[

2. 1ilald User name Liag password QnABILAINIAIU Client A 1150LdAIHE IAAS

i .
CODE|DESCRIPTION
{k f0001 Goledn Banana
2 (0002 Mango
3 f0045 Grape
4 v0001 Carot

71l 5-18 uanaswazideams i ladeun1y SOL 13lu Query
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(v a v v v <
NN SQL 3 sm:'sz‘uums%ﬂmsgma’faganmaﬂqau‘wuﬁ

(SQL 3 Standard and Object Relational Database Management System)

5 o o A v o o .
Tudagiiuuenninszuumsdamsgiudeyaisaduiius (RDBMS : Relational Database Management

System) udfaiszuumsiamsgiuteyaifaing (OODBMS : Object Oriented Database Management

~ CY

& o v { v 1= 3 o = d .
System) “’h’\iL']J‘uSgﬂﬂﬁ‘lu‘llﬁ)lla‘Iﬂﬁu‘UﬁL_!uﬂ’31JJﬁTJJﬁﬂGLUﬂWHﬂ’JTJJLﬂU’t‘JE]UH]ﬂﬁI@LiEJNLGI@ (Object-
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A 4 o o 9

. 9 < J J=9=| @ a gy =EY
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=
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o < a o a a A 15 3 '
Soyunfuszuugnudeyanunidaiag ©ODBMS) | FufiannuAnfiszfiannszuugiudoyaiuunlmi
{ o Qs: @ ] v g 3 [l . =
Taowoouiinziidofvosiagesssuvaniansmfuiusruugudoyauunlnifie . Obejct  Relational
Database Management System : ORDBMS
& 3 Y A o v a o Xl o Y] LY o o2
Faluanuiuesaiumsfhssyugudeyasainguleruius s Uu T IUTOYATNAURUTUY 92
o 9y wva a o 1 a o 1 = y a o
il auialumadeiagaadesasnhszuugudeyanuuidingeiiufion  nagifissnnimsiann
210070 20, . Tl 0y o
szungudeyauuy ORDBMS Psufluisedesiinnfnaivauuguauiaaneg Aviudun  doiuns
Yt o S| { wa 1 { @
1SO taz ANSI 51dinmssmuanasguvesanty SQL oenwilu sQL3 AqaauifAnieg Amiuayuly
A =4 = < & Ao Y o » ~Aq Yo o
Sosuppouindlofoufa Felldnyuzad1ofun1y OQL (Object Query Language) RIFdMTVsz UM
y < = A o £ g A Yo A ° .
Foyandluuunideing  Fuilunwinne oDMG  ldfnuminasuesnuioaiayun1si Object
query Taefinnueninsalunisl¥ausamiuniyn Host (Host language 191 C+—, Smalltalk %50 Java) Tuns

1 h 1 | o ot (W 9 < o
d9rUAT (transfer) Y09 Object AA1IABATYT OQL A1W150HIZIMIMT query udadssinavuiuosuiang
W Y . T ° 3 o [ 1 1
18 34 5013 ianusnild ek l¥am oQL fifefRniimalion SQL embedded Tun1w1 Host usiog1als
d & D= o 9 ) Ao o 3 N Y ° o
fanTaniy1 SQL waz OQL foandnanudesms limmiidnyasidgasinslylumsi query nu

OODBMS (e ORDBMS

6.1 Tuple Objects in SQL3
4« S iyvg o A
E)E)UH]ﬂ@ELu SQL3 ummﬂmﬂuﬁmqmaﬂymx 9
1. Row Object

2. Abstract Data Types
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6.2 Row types
Row Type 11 SQL3 awisafvuawiinves wple (199) 104l mileusunanaveivauiind Row
Type Usznaualy
- Keywords io CREATE ROW TYPE
- Hovoawiia Row Type

- NQUYDI Attributes
4
o IS v A
sUnuvYeIiMuA Row Type Hgtuvuaail

CREATE ROW TYPE name ( < component declarations>)
{ & A Ao o { . =t
Tagh <name> Huvenmmualiny row type Ndeemsaslwaz <component declarations> unsg
o 1 qY e o ' ' ay v Hq Yo o g
mwmm‘lmmaz ﬂ@ﬂwmu‘wmﬂ‘lu row type @]’J'E)EJNL‘HHﬁ?Jl!ﬂﬁ@Qﬂ']iﬁiN row type WGLGHETWTT’iULﬂ‘UﬁﬁJ

v
1 v A

= 13 vyt Y A A £Y ° vy
AZIUAUDIAIIT IﬂﬂﬂWﬁuﬂiﬁNﬂlﬂMﬁﬂN“} ANH ¥O, DUULLASIUBY ﬂ%ﬁi’]\i‘ﬂ?ﬂ'ﬁﬂi%ﬂ'}ﬁﬂ1iﬁ51@ row type

U

b4
o

AU
#19619M 3314 Row Type

CREATE ROW TYPE  AddressType(
Street CHAR(50),
City  CHAR(20)

)

CREATE ROW TYPE StarType(
Name CHAR(30),

Address AddressType

@ ' < ' S| a o . ' a £
1NAIVYNVLLHUIN AddressType Lﬂu%’aga%uﬂ Row Type N Street LA city aguazfﬂ%umawa

d ' A a Y < o = 3 v
yaulu CHAR  @9u StarType Iwiiauoadoyaiiu Row Type N3 Name 1ag Address 98 %9 Address 1170

a @ ] g 1 a < a 2
yaviia Row Type 1Indiodevziiiuldhioyasiia Row Type awrsainudoyayiia Row Type 14

6.2.1 M3UszMA Relation A28 Row Type

Y

@ J Y o Yo o [l [ dy
M3vsemeaaNuFuNUTAI8 ROW TYPE mmmm%mmammalﬂu
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OF TYPE <row type name>
11 CREATE TABLE MovieStar OF TYPE StarType;
6.2.2 M3t anenlmLUNUee Row Type

= J o v W J o 1 [l
1 sQL3 Muiteneu Tnuuiued Row Type annsaildlaglddydnuaiyaasga Alediasy

SELECT MovieStar.name, MovieStar.address..street
FROM MovieStar

WHERE MovieStar.address..city = ‘Beverly Hills’;

o [ S a 3 I Y X 7 o Y . !
AINAIDYIN name wﬁuﬂﬁuawaymﬂu Char msuumm@uiwmuﬂm‘lﬂiﬂa MovieStar.name aIU
A A v 3 =& Y v . Y =2 Y Y
Address wumawaaﬂaﬁ]u Row Type %Qﬂitﬂﬂﬂﬂ’;&lﬂl@gaﬂlm Street Hag City @INITDUINT lﬂiﬂﬂ%ﬁgﬂ

3
A0NANIU ( MovieStar.name A& MovieStar.address..street )

6.3 Abstract Data Type (ADT) 11 SQL3
Abstract Data Type 11 SQL3 zildnyaizad iy Row Type tauanaenui Row Type Lulina-
ausAmaduunaady  (encapsulation)  a@aulu ADT lddmualiiimsmivayumaduuaygpasy

I~ a 9 < s = a g dy ~ Yt Y . v o Aa
ADT Lﬂuwumagmmuaam%ﬂ@ “D'QGISL!ﬂ‘U@HauﬁWﬁWNWﬁﬂﬂﬁ]ﬁiizuiﬂNﬂl@N'ﬁ (attributes) UAZAIAUUUNT

U

. ' ; Yo o o o Y o o a
(operation ) A137 FaaglFdmsumaiulssuieuniofi Seetoya (order ¥99 ADT) uazldd1msumsda

1w : ' ' @ <
AoMABUBN FIANUUANAIIZHI1E ADT N1 row type NAD Row type

6.3.1 MIMHUA ADT
Y 1 o <3| a ' o aa o
1nfed ussiian (1) Wumsadhedoyawiia ADT danssian ) wzuanweaniiiiuazde
OEATLRRG

1) CREATE TYPE <type name> (

2) list of attribute and their types
3) optional declaration of = and < function for the type
4) declaration of functions (methods) for the type

5 )
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o A ! - S g4 a
luussnai (1) <type name> Ao¥ov0e ADT Ndosmstszme nniumtumslsemenoans-

a Jdi1 a g [ aa J 2 do Aq Yo @ o 4
e wagytiadoyavowaazieaniiimuazaiualonsszmaiansunlaydmsviinunlalunis

5 a 4 Yo 1
Wsuioudseyanalisemaldaeuniosmueiio = uaz < Taslumsiszmanz 19 QUALS uas
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) 4' Y EY dy A o ~ )=} & < v
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Y g by "y S < 1 o 1 4 Yo Lo o
Hidumadon Fedus lildadeifleanFuiivunnannsonez 198191 DEFAULT e 1% ADT l9afdund
1 9 2 1 [l 4 ' ’Icu = o o o 1
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' 9 dA Jo 1 =y y & A Yo 3
daugamevesmsiszma ADT naediuvesmsdsemeilanduaie Ndesmsasnduieldiudoya
] v
Y94 ADT vo3nsema 1u SQL3 183aeS o built-in function Tag lidesd)seme 1At

7 v

o [~ {s EY o
- Hlef¥u constructor WufsnFunisimualit ADT TagHafidu constructor 92gnH M UA
Taeon Tuia Tagszuue 19e3 14 instances Y09 ADT 1a8%0U84 constructor 92 UABIAEINY ADT 1
R LE Y Do s K = s N T
i1tmue Taeflaiduizdemideyalmilduneouing Iaelueaniinmveteouanaziiuan
& y 3 P
NULL 81 7() Hu%eued ADT udd 7¢) st uilan s constructor

s o I o y o aa ¢ a
= "W\iﬂ“lﬂ«! Observer W\1ﬂ‘lfu’t]gﬂﬂfﬂﬁuﬂiﬁ}ﬁ%maﬂjﬂﬂuﬂﬂﬂiﬂﬂﬂﬂmﬂ ADT Laguwis

EY

Y

a L4 o o a = d'o Jd o dy 3 9 o @ 1 1 aa !3
HWwos 1 a1 Fullurda@elny ADT Amvue lagilansubloz 1¥ausuaamueaonns DN
[ 9 I~ 2 aa r'd I~ o [ 3 td v :,’ = 1
nay o1 4 Wuyevoaneansuinuas X Wualudsveswilues1ana ADT Al A(X) 32t
aa 4 < 4 =& =} Y 1 2 a
Yo UBANTLIN A4 veseoulina X siawnsaeuldeglugiuuy x4 l@Teeiinnunue

Wilouiy 4(X)
d v 4 ) o 1 aa P 1 a'/ 4 o
- e Mutator 1FNaiimsmvuamvaoanItIn vy lasilanduaziye@ernu

(Y aa W a o N @ @ I a s [ A o o A
ﬂULL@ﬁ'V]iU’J'V]Lm%ZﬁWﬁﬂJm@ﬁBgﬁ@@@n Iﬂﬁlﬂﬁ?“iﬂi}mﬂu‘lﬂuﬂmﬂ?ﬂﬂ ADT NMHUALAEHIN
I~ a g aa a":/l = o o dy o o [ 1q Yo aa 4
am%:gﬂu%umagmama@mmvl U “])'\3‘17‘]\3ﬂ‘;lfuuﬁ]&"Vﬂﬂﬁﬂﬂ’iuﬂﬂ11WU1WﬂULL@¢]‘ﬂSU'§°ﬂ Tag
VR a Jo A o T dy Y o < ) :
Gl‘lfﬂ']iﬂﬂW']i'ljJW]@ﬁ@]’J‘ﬂﬁﬂﬂ HAZAENINITAIAN ‘Hiﬂclﬁ I@Uﬁgﬂﬂﬂlﬂﬂﬂ'ﬁl@ullﬂﬂﬁjm%u’l}OJ‘IN

J o d? B Y ° < ) aa J P '
ﬁadﬁdﬂ%uﬁ]muagﬂmmumimﬁumauuﬂﬂcha%umamaﬂmmﬂu ADT "UENWQﬂ‘]ﬂJL'u?] m
agszala

§ v < o a 9 42/ ] 3 ¥ wva
- Distinct data type Jumsinmuasiavesteyavuin lilasnslanuaniaueinis
) a A da ooy d Yve Yy
uernadedoyariinduitodgndl (source type) ooy SQL3 wasguiiulammuali distinct data
| Ao o @ =
type descriptor 92111 abstract data type V\uﬂaﬂwmu‘nmqq Mileunu descriptor YD source type 11
151911uale distinet data type

~ ° [ vy 5 d
- Encapsulation ﬁ@ﬁﬂﬂﬁﬂ‘ﬂiWﬂWWuﬂigﬂUﬂWﬂqﬂaﬂﬂlaiﬂ@NlWLu’H“ﬂ@WQq Mol ADT

¥
n ¥ Y v A 5 ”
lAnatuszAuail public, private 1@ protected
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- Subtypes 1Az supertype V93 ADT 1flumsineneanuauiiaves ADT Aaunsniay

TiimsAunesquauiasiagues ADT wilalU1diy ADT wildld Teeauydsiimualid ADT
I~ Y [l Y i dyl v W I~
Ta 92131 subtype 409 ADT Tb a1 ludiuveamstseme Ta 1AUaF @Y subtype U949 Tb
Y =) 1 g . A v a IS =3 A
187 Ta 929nI58NINTIU direct subtype Y04 Tb  TAgfUayadsiia Ta 3211 subtype Y94 Tb Adiolilo
I~ a g - A ]

- Tauag Tb Wuytatoyanmilounu

3 . A
- Ta iU direct subtype U094 Tb H3©

Y a9 a

v I <
- DWUBYAYUA Te Y LA Ta 11 direct subtype U®4 Tc Uae Te 1w subtype U84 Tb

QU

a 9 =t =] Y I EY I~ .
FUAUDYD Tb ﬂzgmsamuﬂu supertype U943 Ta €1 Ta 1w subtype Y93 Tb 01 Ta (1 direct
v = g 5 o [ a g = Y g

subtype Y84 Tb 1123 Tb 9293801131 direct supertype 99 Ta - d1msUriadeyai 1 1Ay subtype vos
type ‘lﬂc] 15192159031 maximal supertype

Y 9 o " 9 IS 4 a

9114 Ta 11 maximal subtype tag1¥ T 151 subtype 409 Ta NNV subtype Y84 Ta IAgIINFsiia
9y Y =) () a g z:yl <3 r =t 1 A a
Yoya Ta AY mfﬂmiﬂﬂﬂqmawumegamuﬂu subtype family Y939 T 1150 YD Ta AU leaf type ADWUF

Yoyalanluifl subtype 1w

s I , o Y ' . wa
instance U0 subtype n1@"] 211U instance V04 supertype UBNUUAIY Tasuaas instance %ﬁﬂmﬂnm

=

&4 o a = & = Al ’ & oo & Y a gy
mwiztzahgnivua lagyidadeyaiing 4alunsnezadng instance Yuuns lusnuiluiioz lwiiadoya
4
Y [ a a = <
leaf type 11N IuauyAIsTiadeya PERSON lagil STUDENT tiag EMPLOYEE 11lu subtype ua
@ <] a a 7 q Y a
STUDENT 841 UG_STUDENT liaz PG_STUDENT (Hu subtype 8n#l 1un15a374 instance 13101992 199511
v 1o o d a =
Yoya STUDENT lalag hisuiludeuilusiiadouat reaf type
v < oy = q¥ . :
01 Ta 1Wu subtype U893 Tb Q7 instance VYBY Ta mmmngnlwwu instance U9J Tb 1WULI
~ o 1 1 o 1 Py @ v A d a
1113019281 UAAIY0Y Tb A20A1YDY Ta HIBDI10ILNIATe4A1 Ta 1WA argument vosflanduiuasiia
903 Tb 18
4 . A v A v & b Y A
lumsiezmmsdszmaviladeyaliiilu subtype voriadoyadun uvzdoalimilszmanio
Y o < U a { ] v A a
l5#1d9 UNDER riou Tagwiiadoyaainaniazil subtype 1@nats subtype 1¥11@8170 supertype Hiiato
= = Y
yanilee 9281a10 supertype 19
| a 9y =q Y o ' o
- Type templates Wuytiatoyanlylumsimuanguyod ADT Taglumsiimue type
template u@iazﬁ’m:ﬂsxﬂauﬁwﬂtjmaq formal paramater I18¢ body Tasludiuves parameter
1 lumshmuaamseriiaveatoyaidodldlumsin wpe template 1U1¥lum3 genarate type
(ADT type) @2Uv04 body dvaui ¥ lumssimualy ADT
f10619904M5U5ENIA ADT
CREATE TYPE AddressADT (

street char(40),
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city char(20),
EQUALS addrEq,
LESS THAN addrLT
other functions could be declared here
);
6.3.2 MINHUANNTOAUDI ADT

WaInszmAneansD21ves ADT annsashmaiudniladauldTasgunuae 114
FUNCTION <name> ( <arguments>) RETURNS <type>;

Frotilaiduves ADT
FUNCTION AddressADT(:s CHAR(50),:c CHAR(20) RETURNS AddressADT:
:a AddressADT;
BEGIN
:a := AddressADT();
a.SteCl Bass
a.city = :c;
RETURN :a;

END;

FUNCTION addrEq(:al AddressADT, :a2 AddressADT)
RETURNS BOOLEAN;

RETURN(:al.street = : a2.street AND :al.city = :a2.city);

FUNCTION addrLT(:al AddressADT,:a2 AddressADT)
RETURNS BOOLEAN;
RETURN ((:al.city<a2.city) OR(:al.city = :a2.city) AND

:al.street<:a2.street));

FUNCTION fullAddr(:a AddressADT) RETURN CHAR(82);

:z CHAR(10);



BEGIN

:z = findZip(:a.street,:a.city);

RETURN(:a.street || ¢ || :a.city || < “ || :2);

END;

6.4 Collection data type
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o a g = Y a v a i
Lﬂu‘ﬁuﬂﬂlﬂuﬁa%’ﬁﬂizﬂ'f]‘]Jﬂ’JElﬁiﬂ‘]fﬂ‘U'f)\‘l‘UE]ialjﬁ (elements) Iﬂ&lﬂiﬂ“ﬁﬂﬂl@\‘] collection data type ¢

y S| Y a 4 [ a . 1 v JIa 1Y Y a .
G]?Jﬂlﬂuﬂlﬁ)y‘ﬁ%uﬂmﬂ?ﬂuiﬁﬂﬂﬂﬁhﬂfﬂﬂlﬂﬂ collection ﬂz@g”luﬂ@auummﬂuwm Tmﬁuagmuﬂ collection

[ a . . a £ . I
LL‘U\‘]’SE]ﬂL‘ﬂu 3 ¥iiafo set, multiset 1A% list Tﬂﬂwmaway‘aﬁlu collection data type (element) GRRRETSIAN

. A . 39 ¥ A a9 i Y
built-in data type , abstract data type ¥3® collection Ledﬂ”lﬂiﬂﬂwnuﬂmmglmmqu paae A luaisa

Collection data type | i Aqua
I~ a - A 1R o o Y Y
Set fluaiiaued collection type N hiliduvedoyanazdoyaniolu
v
sz lila
. Ao Y w a ' A Ay LL -
Multiset uawmmawnu%um%muuu set memmmzmmga‘nmﬂu
Y
18
5 [~ . Aaoe o v = Sy :
List nJu collection type “wuammawagauazmmmmzuﬂwagamw
A 'la

131971 6-Tuaaayiaves Collection data type UV

6.5 Reference

g v a = 7 o o Y
Lﬂu%@yﬁ‘b’uﬂﬁHQGINll‘ﬂﬁgIﬂ“ﬁuiuﬂﬁ%ﬂﬂﬁﬂﬂﬁﬂuﬂlﬂﬂuﬁ

) & Ao o A
pointer 1UATHT C Az C++ 1o laiITmIlszmanail

<component_name> REF (<type>);

& P a Y
CIN%LIGEJULETNEJM‘H’LJ_WJ’Bu“aLL‘U“U

{ 4 s { gy I Y a &
Jauf  <component name> A0¥UBINBNINUUR  (component) NADIMIUTEM liiAaTn

¥ v
S o 1 1

' a = N Y 7
reference AU <type> Ao¥iiavnatoyaiidoans1i aouTnuum i3 drediusu
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bestMovie REF(MovieType);

5 ' i = o dq yay (o Y a . a
FaUANUHUIN bestMovie WUADNTNMUUNYIIA reference N1 LTedoyavtia MovieType 3%

U

Yy =2 Y - 4 e uvy A Yy o o ¢ v y A
NILIIvDYAaN bestMovie Evagm‘lﬂmamﬁzu%aua:mumaﬁmaﬂym > JAINUAIETOVDI ABU N
= . Y A Y 2 v
LUUN meﬂ,u MovieType ldiay ((MUDUNITDNDIUBDIVDYA Reference type Tuaimn C++)
Y g 9V Yo v v o ¢ Y
Yoyauuy reference Hasnlszgnd 19 Idnumsas1anNudui Iy many-to-many 14 Tu
' ' v o o
NATFIUVBY SQL TUIMY MIFFHANUFURUTIUY many-to-many @150 18 Tagnsuenaisiioanin

= Ay g g A o ' 1 Ao v o do ' o [
‘HL!\WI'liNIﬂﬂﬂﬂl@uﬂa‘lu@'ﬁ?ﬂﬂﬂ'é]ﬂ'li‘l]“ﬂﬂi%'Vi'JN key U2dAAL tuple NUANUFAUWUTNU mmmﬂu

< v J

4 q o’ Ao [
SQL3 tdweuliiins 19deyauuy reference unumsle key siioldlunisdreds vouvng nlinnuduus

fu'ldTasasa

< 1 4 '
ﬂ1ﬂL§1$§fENﬂ1iﬁ§IN‘{’fmm“7lm Uﬁ?ﬂagLaﬂﬂ"U@\1ﬂ']WEJUS;{LLWagﬁaﬁllagiWUazlaﬂﬂ‘U@Qﬂ'ﬁuiﬁagﬂu

U

{ Y % 4 % 5 d o ] 9}
Taofnilanilausesnzdlsznouateansmatsautas lvuz@eany a5 mieaunmusouaaIniialdvaie

v
Vo

4 g 1 g ¥ o o o ¥ a q !
(594 U UANUFURU LY many-to-many 31814150 UIV0YATUA reference m‘lsv"l AN

CREATE ROW TYPE MovieType

(
title CHAR(30),
year INTEGER,
inColor BIT(1)

)

CREATE ROW TYPE AddressType

(
Street  CHAR(50),

City  CHAR(20)

CREATE ROW TYPE StarType

(
name CHAR(50),

address AddressType
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CREATE ROW TYPE StartInType
(
start REF(StarType),

movie REF(MovieType)

CREATE TABLE Movie OF TYPE MovieType;
CREATE TABLE MovieStar OF TYPE StarType;
CREATE TABLE Starln OF TYPE StarInType;

[

o Yy g ) o S Y Yy & Y & o
ﬁ)'lﬂ@\'J?JU'NEUNGIL!HJuﬂ'IiﬂSNﬂ'ﬂllﬁllwu‘ﬁimﬂﬂllﬂﬂaTJuh SFINTNLITINDINTIINIIUI YT OUDIN U
v

v ' '
naruanuandlag Mel Gibson 81315092 19775 6 99

SELECT Movie->title
FROM Starln

WHERE Star->name="Mel Gibson’

6.6 W3suiiey SQL3 ffu SQLY92

UONMNYDAA1IY VBT SQL3 N iina1l sQL3 daildeAlunishag code $18071011 SQLY2
4 A ¥ ) 2 o i Py e N ff . 4
11199910 SQL3 1 “object navigation query* (M3NIAI3 1AB9IFY OID WOd19099aUENAAUY ) NaTaNL

0 E2 o a o : v o ' a a0 s
15 lumM M unumMsf Soin query” ¥990 181 SQLI2 AIAIDE19AIT AD 1111

SELECT id,name,state,dno(major),name(major),building(major)

FROM Sutent

o 1 a s g [~ [ I~ aa o = 4 1
INAI0ENAITAUILINUIN id,name 1AL state (JUUDANTUIAVOI00UIAA student  @IM

3 aa o4 g 4 o
department number,department name @< building HULANT LIANLIINID LN department Tavordea

o @

2 . s 3 < ~ v 4 ¢ a4 a4 & a
FUNUBTIN major mgsluaamﬁmm student Ghﬂl,ﬂﬁi’]%m@W‘UﬂHaﬂWﬂ@@ULﬂﬂﬁ departmem DANUUI PYIVSIHU

= v Yy A v 4 ¢ £ v g o a da
mﬂuﬂmmmmagamm department Iﬂﬁl‘lwﬁﬂimﬂﬁ’m\iﬂﬁ]ﬂmﬂﬁ department QPRR mmrﬂumsmmamm
¥ v

~ ) ¥ o A du a
Vil Taons 19a111 SQLY2 1519zAnesimstoudlsaail



SELECT s.id,s.name,s.state,d.dno,d.name,d.building
FROM Department d,Student s

WHERE s.majorDept=d.deptNo

UNION ALL

SELECT s.id,s.name,s.state,d.dno,d.name,d.building
FROM Department d,TA s

WHERE s.majorDept=d.deptNo

£
o 1

= Ay a v o o = Jou &g Vg v
PYIUDNNNUUDAAINAULAT  SQL3 Uﬂilﬂ’l'lnﬁﬁﬂiﬂ‘ﬂi]zLifjﬂﬂﬂﬂ‘]iuﬂwcl‘mﬂuﬂuﬁiﬁ ( user-

u

1 a ~ o a { 1 = I~
derfined method ) L‘Huﬁlllgmﬁﬁ}ﬂﬁmi%’]f\]:‘,‘lfnmiﬂ’ﬁﬁWSZEJ:,’VHQSZH'TJN staff member (Iﬂﬂ‘ﬂ staff 13)u

4
@ A

< P ] v At °
0ouITnd N0g11 staff AR U staff member 11 ID 6966, a1u13nii It

SOL3 SQL92

SELECT distance(s1.place,s2.place) | SELECT SQRT((s1.latitude-s2.latitude)*

FROM Staff s1,Staff s2 ( s1.latitude-s2.latitude)+ (s1.longtitude-s2.longtitude)*
WHERE s1.1d=6966 (s1.longtitude-s2.longtitude))

FROM Staff s1,Staff s2

WHERE s1.1d=6966

A5 6-2 A1 1uEad WSeu gy ¥l SOL3 AU SQLY2

6.7 SQL3 fiunsi58nn10d (SQL3 & Recursion)
= q Ao a A @ ~ o . ' A = o
SQL3 11mmmmm°lumwma3‘51uaﬂum:€uaammaﬂmzaq (Recursive) NATIABDUNITLIINAD
£ [ T dy = Ed q 1 o 9 = S q 1 a
QN Gﬁamnmmmmmmﬂanuzm%:uﬂaﬂwumﬂumamaaﬂmmuﬂjay‘amzmﬂumiw IFUTUYA
' { g a . 4 = a v
3uﬂﬁmiwﬁmu%gammmamimnjm Untried Airlines(UA) 118 Arcane Airlines(AA) Fadinortu 1y
v '
1 @ = < %
lﬁi’JWING] #1491l San Francisco,Denver,Dallas,Chicago (i8¢ New York T%umsmmayja”ﬂumaw F¥alsrnou
y An Fa A A Ay A Ry v Y '
AFULLDANTUINAIU mamﬁuu,mamuma,mmﬂmmm,nmaamLaznamm DUITIADINITNITIVINUIN
= a A s Ay vy 24 1 g = 4y a =)
mmiﬂmzmumammum”lwu"lﬂaﬂmmlwu"lﬂmw:mmﬂumimmauﬂﬂgmwuuﬂmmumﬁmma
' T A ~ a A g Y 9 [ A q ya I} o ~ <
gmumaxmeammaﬂmzmumﬂﬂmaﬂ@“lﬂummiu ﬂiﬂ!'ﬂli1lﬁfﬂ'liLL“U‘UL‘SUﬂ@l’)L'BQLSWﬁHﬂiQ‘VI%ZLﬂU

A A = a K o o e
mWWZLSJ@WIfﬁmimﬂﬂzmuﬂmuiﬂﬂﬂiﬁﬂﬂu



Airline | From | To Depart | Arrives

UA SF DEN | 9:30 12:30
AA SF DAL | 9:00 14:30
UA DEN | CHI 15:00 18:00
UA DEN | DAL | 14:00 17:00
AA DAL | CHI 15:30 17:30
AA DAL | NY 15:00 19:30
AA CHI NY 19:00 22:00

UA CHI NY 18:30 21:30

A1514 6-3 HAAIBIAN13 I Flights

& o Y v A a o Y o ~
“]Nﬂ'lﬂﬂ'liﬂll"UNﬂuLSTﬁnﬂ‘iﬂW%glqlﬂullﬁﬂﬂiuzﬂﬂlaﬂ Rule QY AUNITIVEU  Rule cl‘l—-!fﬂ?:ﬂ

IS

A A o 3 Vo &
Prolog INOT9£111117 resolution 1Ag41]

1. Reaches(x,y) <- Flights(a,x,y,d,r)
2. Reaches(x,y) <- Reaches(x,z) AND Reaches(z,y)

v N d . 1o ] H a ~Q <
Tasingden 1 Wlumsseyli Reaches 1iznoudogmduusaiinaniiciomsiuaunisdeiuld

Tngass dawngdeii 2. fumsnifiosnen Raunsainzdunadei i Tagerionati dnnngde 1 8nf
wile Faonngdefi 1 funsSimndefienss (faco 199 11910MI Fligths 151500 Relation 7115 uduiii
extensional database relation (EBR) Hazi5un Relation ffi"lﬁmﬂmiﬁw resolution “’l]gﬂg]sﬁ}@ 2 (39071 intensional
database relation (IBR)
9910 EBR 118z IBR 5@ unsaingiinisuauiiuniin sQLs Tauld s1da with s 16iiui
el
WITH RECURSIVE Reaches(frm,to) AS
(SELECT frm,to FROM Flights)
UNION
(SELECT RI1.frm,R2.to

FROM Reaches AS R1,Reaches ASR2
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WHERE R1.to=R2.frm)

SELECT * FROM Reaches;

FalumsdaaasuuuiSonduesliaatanstianueaniy Prolog TuM13H9EMINS resolution Ay
: = Yo v v &y y Wyq w1t i = o S o &
e A ldsmualdnndei lduaas Bludredenmivimimaudamangisimuauuiluaide sQL

Taeldeda WITH
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uni 7
52UUIANM3g Y032 ORACLE 8

(ORACLE 8 Database management System)

= a o v o J - p
Oracle 8 Lﬂuisuugwu%ayazmummqanwuﬁ ( Object Relational Database Management

U
A

& g Y = o Y Aa o g vy
System : ORDBMS ) %QL’UH?ZUU@WU‘U@yﬁ‘ﬂﬁnﬂiﬂﬁ]\i‘i‘lJ‘Uf)iJﬁ‘VliJﬂ'ﬂlJ“lf‘U“]ﬁ@Uiﬂﬂ q LU VDYAa
v ad 5 5 = S| Y @ o 9 Ay = a a
ARy (Multimedia), gﬂmw. @ Wuau ﬂ”liﬂiﬂi]ﬂmiﬂU"Ui’Jll’dmﬁ”Iu"lﬂme\‘iiﬂjﬁxﬁﬂﬁﬂﬂ‘{

U

Y
Y 2 =]

Fd ' '
Tay Oracles l@dawssuyiiateyayiialnivuyniesessuiudeyaninnududeusnn q wmanil

U U

v M
Vs Y a ° a =)
Taomwizoou IRt voyasiaid1¥iiualiunnes (User-Defined Datatypes) Toyawiiafivziinm
@u1fAN1e Object Oriented (FUIALINY Object IuTUsunsumuinensa@onTdsunsumaing
Ed

(Object Oriented Programming) #1949 uanaiauiiaL1aed19etad hifioui Tsunsuniyunaiiu
' wa & . \ o o Y oy & Y ¥
LU AUNUVANTAUNOA( Inheritance ) 8l Version ﬂ%fguu (Oracle 8.0.4) galumusonld Faas'ld

a =) ! dy
E]‘ﬁUWEJiWEJﬁ%L’OUﬂG]E]llﬂu

7.1 wiiadoyavad Oracle 8 (Oracle8 Datatype)

Oracle 8
Buit-In Data Type User-Defined DataType
v
Collection Type Object Type
Varrays Nested Table

U7 7-1 naaalnsaa319v09 Type li Oracle 8
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7.1.1 Built-In DataType
. I~ a { 19 Y 1
Built-In DataType iflusinuosdoyaiitiogu Oracle ldun
v a Y A 9 a A
7.1.1.1 Yoya¥ia Character YsznoUAlsriiatoya 5 ¥a o
1. Yoyawiin CHAR
a Y S| a £ v @ ot = =
Fiiavostoyallszian CHAR 1Huaiiauesdoyadionysnlvunuednuenih lagh
4 9 ) v J g a gy Y ° v <
Welimsadumsniineauiiuriadoyallszinn CHAR zAealimsmnuanuevoyaiiu
[ Jd ' d A Y g a a [ o 1
lunszyang 1 ez 2000 Tun ( Tavezliansuawilu 1) Tageosufaszinssudsznun
A~ A g ' o detay
- 1iieiiMs Insert uaz Update uaalumisn Amfivedluaeauiinidoyalszian
a = o 9
CHAR vziivuinasiauiiivua 13
y Y = & = v Ao Y
- fmndeyaiing Insert #30 Update Hvuavesndwetesniiiiimualy de
= a 1 ' I Y A o 9y
yaveiimsiaugesine i ldvaawitiuals
- Svindesaiv Insert 50 Update HUU1AY0IANEININNTTLDI9INTBIT
v '
asadueveetoya Feeiunaniuazgnaaseniy lduinanuiisimua 13
a 1 g
- fmndoyaiivuiaveenue1INIn 35TMS return ALY error 88NN
2. Yoyaviian VARCHAR2
a 9y <) a 9 v o o =
wiinuoidoyatlssian VARCHAR? Wuriiavedveyasionyshiivinavesanueulasu

v a4 A~ v et o 4d a ) Y A
Llﬂaﬁllﬂ Iﬂﬂ'ﬂm@uﬂ’liﬁi1\1ﬁ']3'NVliJﬂ@aﬂulﬂu‘b’uﬂﬂl@ﬁm@yaﬂi%m‘ﬂ VARCHAR2 3¢A9dUN1g

]
o 9

o Y ~ o o) s a0y ' o -
mﬁuﬂmmmwawayja‘nmﬂ“ﬂqmﬂu"lfu“n Iﬂﬂﬁ']lﬂiﬂllﬂ'lhlﬂ'iZﬂ'JN 1 uag 4000 A3UUHIBDUAN

U

< Y~ ' Sy YA ' SE— ' Y
Lﬂubljﬁ]zllsllu']ﬂwnclﬂﬂvlﬂ‘ﬂagjgﬂ’ﬂ\i 1 1ag ﬂ’JWEJTJQN’Qﬂ (U,Gmgllﬂ'\ﬁ return 11 error BVNUINTUIN

Y = v
dayalvua Inan11ANBeNFIAA)
3. doyaviin VARCHAR
a ) o a 9 Ao A 9 a Y]
Fiinvedteyallszinn  VARCHAR Juriiavowioyanianvazimiiounusiavoiioya
1 1 o 2z a a
Us21AM VARCHAR? ustot1alsinuneiduvssonsuaaluomna siinusadoya VARCHAR il
< v = = v
msiuvmavestoyanaisanlasuniadla
4. fyawiin NCHAR 1ag NVARCHAR?
- < a4 a
¥iiaupatoyalszian NCHAR naz NVARCHAR2 thudoyalszinn NLS Tasfisiaveq
Y 4 v o o Y w9 =
Yoyallszian NCHAR nudeyaniviiassinasanasinuveyalsziananue1inai ( fixed-
length national character set ) w%‘aﬂmuﬂmﬂaauuﬂaﬂ?{ ( variable-length national character set )

Wy o

9 o a 9 s v e = 3 A a
ﬁWﬂiU‘ﬁHﬂﬂJ@d‘U@Mﬂaﬂ‘iglﬂ‘ﬂ NVARCHAR?2 i]zlﬂll"llf)i;l,ﬁ‘}’]llﬂ’ﬂuEJTJLIJ@EJULL‘IJ@Q lﬂ PRUULUDUNIT

v Y

a1 seanineauivetonallszinn NCHAR %59 NVARCHAR?2 92@041im3 iy uavHIaiun

U

' v '
9 ] @ W o [ ¥
ﬁqﬂmmwmamanm ( mmu%uﬂa‘ﬂszmwmmmamﬁ fixed-length national character set ) ‘H?E)

1 4 ) [ = v . o
wuaelun ( ﬁm3’u“{’fagaﬂﬁzmmmmﬂmﬂaﬂuuﬂaﬂﬂ variable-length national character set )
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{ =t s v A A v, ¢
- ynavesanueimnfigadmiuriaveadoyatszinn NCHAR o 2000 1y
A o v @ =3 -4 4
HIBSMINYeIAIsNETA T 1d 2000 Tum
- winavesanueNniaadviuriiaveeyalszion  NVARCHAR2 7o
d A o v @ < 9 o
4000 Tuvinsedanvesdidnysansonu1d 4000 Tun
5. doyaxiia LONG
2 kY Y < 9 o = .
Fiiavoatoyalszinn LONG szl lumsinudeyanivniauinnd 2 gigabytes
7.1.1.2 Yo3ariia NUMBER
- 9 o Y Y o o o =
Fiiavoetoyalszinnduay azldlumsnuanaviuIAY ( fixed numbers ) LOZANAYTN

= a . . < YR Jd
UIAnAUYY ( floating-point numbers) wuvialdae 21 Tum

3

1.1.3 Yoyaviia DATE
a Y @ Chagiio) g o = g A Y <
yiiavostoyallszinniu azmudeyaiiiuiuuaznar Tasazimunul | ey, u . ¥
a a = J
Tug, wid sazdnd Tvnaasn 7 1oy
7.1.1.4 Yoyaria LOB
1. Yoyaiin BLOB
a 9 LY = 39 ) YR
yilaveadoyalszan BLOB sufvdeyalszianluus Tasgnnsanudeyaluuns 1Aaa
4 gigabytes
2. doyaviia CLOB t1az NCLOB
= o o v a
yiiaveadoya CLOB uaz NCLOB vzidudeyalszinn dronys siavesdoyalszian
2 v o o . o ) a 9 yd 3
CLOB wifudoyatszianiiilu Single-byte dmsuaiiaveadoyarszinn NCLOB wlHinuiaya
Ed 14
a % < ~ .
U52197 fixed-length ¥30 NCHAR Iagaiiauesdoyaniasaiamisanudona 4 gigiabytes
3. Yoyawiia BFILE

a 2 P 3 5
yiiavoadoyaszinn  BFILE azihudeyadszanlumsiduniudeyavengiuioya

(4
A o 1

v < i £y a Y z:si’
Tagluneduil BFILE aziiud file locator N¥smnusvowdudoya Tasptiavesdoyat/szianil
< a t:y I 1 ' = '
annsaiudeya’ldne 4 gigabytes (- wiiavesdeyalszninzilugnlfodiaufor read-only b
asanlasuntlawd ludoyald)
7.1.15 Uo3ariia RAW uaz LONG RAW
- : < A Y
yiiavastoya RAW azlFlumsiiudeyaluniddszanasuuasuinald Tag
o o =t Yy a 0 Y = v 2 S s @ oa 5/
funafnnigazdoaiimsiiuall Tasannsaivinaldgegads 2000 lun dmsvriavesio
3 Y < {
yaszion LONG RAW lfhudeyaluusiszmnulasun)aminald Tasenmnsalivinaves
v < s A .
Foyagagane 2431-1 1UNH30 2 gigabytes
7.1.1.6 Uoyariia ROWID
a v Y3y v o =2 o '
yiipvestoyadszian ROWID vzldinudoymlsziandeyaluuisiuondedumiives
o /o w A W o de o .
una Tasitivue 10 luidmsulszian extended ROWID 130 6 1UNT1MTVUILAN restricted

ROWID



Specification

Attribute Declaration Public Interface

Methods Specification

Private Implementation
Body

Method bodies

51/l 72 uaaeBadavalsznouve Object u Oracle 8
{10819
create type complex as object(
rpart real,
ipart real,
member function plus(x complex) return complex,
member function less(x complex) return complex,
member function times(x complex) return complex,
member function divby(x complex) return complex);
create type body complex as

member function plus(x complex) return complex is
begin

return complex(rpart-+x.part,ipart+x.ipart);
end plus;
member function less(x complex) return complex is
begin

return complex(rpart-x,rpart,impart-x,ipart);
end
member function times(x Complex) return Complex is
begin

return Complex(rpart*x.rpart-impart*x.ipart,

rpart*x.ipart+ipart*x.rpart);

end times;
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member funtion divby(x Complex) return Complex is

z REAL := x.rpart®*2+x.ipart**2;

begin

return Complex((rpart*x.rpart+ipart*x.ipart)/z

(rpart*x.rpart-rpart*x.ipart)/z);

end divby;

end;

7.1.2.2 35m5158n1% Method U@ Object Type

=) Y . = I ¥ = [ = v .
M35156n1% Method Y84 Object Type 1518111501500 1% lAULLABINUMSIToN1H Built-In

Function Y047181 SQL 1¢1 Method 1115050 1FumAeafun15i5on1y Built-In Function 184

v
B SQL dzdnalidnyuzdsdo il

Method 1TuaedoshiTuilAouAideyaluginudeyn (Dawbase table) Faiilu
Method 92 &0413i581d9 INSERT.DELETE, 30 UPDATE

Method ﬁgnﬁ’an‘l%mﬂ SELECT . VALUES %39 SET annsninzifousiio
:ga“lﬁ’ﬁu Attribute Y949 Object Type 18

Method ﬁgu"liimy15nﬁﬁwﬁﬂﬂ1%Mmm‘ueiaﬂ(subprogram) du q fil

AnHALAIUNNAII

: { o _q o Sy { v s
ezl Method Uanvazaui ldnaivindusnedasly pragma (compiler directive)

RESTRICT REFERENCES lumsfinuaanynizua : method

I~ @ W @ P = 1 ‘
pragma WUAILEN PL/SQL Compiler 3% 11ioau51 Method fATimsdounses udoyalu

v
9 A r, Y 1
gIUY0Ya  (database  table) 43P  Atribute DI Object #30MIABIOEI MI1Y  pragma

RESTRICT REFERENCES NanteAdil

PRAGMA RESTRICT REFERENCES (

Method name, WNDS[.WNPS][,RNDS][,RNPS] );

WNDS (writes no database state) ﬁa‘lu'ﬁmiLﬂﬁﬂuggﬂawﬁ'@gaiugwu%ga

[

(Database table) 13i7iA1d9 INSERT ,DELETE %30 UPDATE

= 4 1a =< Y v £ QA g o
RNDS (read no database state) 7D lmmmwagammﬂimﬁuaga Fannodz li]
114 SELECT
WNPS  (writes no package state) Ao luinsasuuasavesdons Tu
package Faluniinae Attribute 104 Object

s oA Y =K @
RNPS (read no package state) Ao 11IMI0190971909A 21115 11 package
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7.1.2.3 Object Type Constructor Methods

' ¥
" o g o o Y " 1
NN 9 Object Type 2ULAZAMUATHI Constructor #1 Method 1114921158519 Object 11

¥

= a4 v 29, S , 4 ga 4

Tunmud lddmua T3 ludu Specification Y94 Object Type ¥DUDI constructor methods NADVD
¥

VB3I Object Type Hu

7.1.2.4 Comparision Methods

° 9

I = ~ =] =1 ' . = 1 = =
1511 Method AT lums)souMensz1ii1a Object 9 Oracle a8 lumslioumey

9 : a g o B @ 1 1 Ia) @ o %
oya 2 Yoyadeiiwiialu builtin datatype Ar0g1HIToURIUA LAY 2 1IULAZ VBN DY

e

= 1 T W A 9 = =& ] ~ = =3 FY & a a I~
HUIUINN |, INNU HIBUDINIDNVBUANTUN Oracle "l:ummmm:nls&Jumamagamwumﬂu

=4

' v v
oyafiM T LATLIEA ( User-defined type) Tnedatoe1d @i Oracle TAnTonatlumsvenai

agd i

o o i . & A oA gy o & v
FUuT 3211314 Object Fatlwtialludoyaisinuaiunies (User-defined type) 13 2 3370

ag dy £y = = 3y Ao a o
- Map Method ’J‘ﬁﬂ1il&%$1‘l§ﬂ’)1hﬁ1hﬁﬂﬁl@ﬂ Oracle Tumixﬂiﬂumwmam‘nmumﬂu

0]

@ ' 1 ° . = { 5 2 o
built-in datatype #70819UYU 13111HUA Object Type Fdouda Attibutes (Hunnuguazay

U
v
LY

° g { : AL 37 { g
A9 15110 MUA Map Method Wl (area) FadansiuarMilunagMvaIAIILNIN 2INTTU

e

< < o a A v o a A a4 dd
Oracle AawIsonvelToumeudviagy 2 Zﬂiﬂﬂ%ﬂﬂﬁLﬂ‘iﬂ‘lJWlEJUWH'VI‘U@QﬁmaEJZJ
§19619M5a3 19 MAP Method

create type purchase order t as object(

Pono  number,

Custref REF customer_info_t,
Orderdate date,
Shipdate date,

Map member function ret_value return number,
Pragma RESTRICT REFERENCES(
Ret value, WNDS,RNDS,WNPS,RNPS)
i3
create type body purchase order tas
map member function ret_value return number is
begin
return pono;
end;
end:
- Order Method ¥33msnouniolu Method nazdamdnzuenanuduiuisznin
Object NAUBDNNT 191 darNauoany Tl —1 f1 Object H3AIAN d2a A1 0 Uiy Wi odeAINGY
sonuuiiu 1 A1lwgind

éﬁa&hamaa%’w Order method
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create type customer_info_t as object (
Custno number,
Custname varchar2(200),
Address address _t,
Phone_list phone_list_t,
Order member function cust_order( x in customer_info_t ) return integer,
Pragma restrict_references( cust_order, WNDS,RNDS,WNPS,RNPS)
%
a o . d? d! 3 ” e o 1
TUUANLIINTHUA Object type Address YUINFIITnoUAIY street,city,state LA zip AN
' Ay ' Yo Wy 1w o do v AL A qyuy,
WINNNM 130 1ound1 ¢ 1¥NY  Address Uliﬁlﬂllﬁlﬂﬁ@\iﬂ?ﬁ ﬂ'li’ﬂNWU‘VI“B'U%E’]L!UQ“UL!LWE)IHE?W
q’/’ T 3 o { <
Addresses W11 Tun1381Mua Object type 1518101507980 Map Method #1390 Order Method 1
k4 '
y o o o ' . @ Y 9 . 1 [
18 e ldaunsaiineeosndnaly Object Type 183114 61 Object type l1ill method N1%1uns
= = 5 Y1 v o J ' : Y1 g '
sy (comparision method) Oracle LigusnzuenaNUFURNTTZHIN object 181
w3011ajna1 Oracle 3z1/5owfion 2 Object 11T method HlFlunmsnlSeuifioy Taoms

= = X S o
WSeuney Attribute NirioUNY

7.1.2.5 Collection type
J o ~ o 1 EY { Ao a o o
Collection type Hanwmzdluriisuesdoya (data unit) AlHumaInFn lididauas
£ ;1
a o a o , ' ! Y
’dm%nmwmﬁ%uwﬁ’agamﬁauﬂu Collection type 1aun array type L@¢ table type FIMU1BUT0
ya%zﬁﬂniw varrays 8¢ nestable table
" e :
Collection type 9%3) constructor methods ¥8UDY constructor methods NABHOUDY collection
gt
types WU 9
1. Varrays
o v I~ < £ S o w a o [ Y a = o
nanvaziudavesioyauvulainuy ( Aray )lasauynnnatsziutsyariiafeinu
a ' o A o t:ly s o { @ o ' a g °
ANTAUAAZA AT ( Index ) Fudlumnoaviasandesfiudmisvesandnlu array $11u7u
a ° a < g Y
voa¥n U array $1UIUVI@INFATY aray NABYUIAVBY array Oracle ou1HUUIAYDY array
= Y X AdaA = = ' £y = = A = °
Lﬂﬁﬂullﬂﬁﬂvlﬂ FIUNADAUNANYNLTUNI varrays LS1"1]8@EN'i$‘14‘1]1!1¢1714114€U071qm11’ﬁ)£'5"mﬂﬁfﬂﬁuﬂ
fo1awia array
MvgamIiuatoyayiia array
create type prices as varray(10) of number(12,2);
a ° a N a a [ v o4 A [~
varray i@ prices 3zisuvausnld iy 10 varaindnusazddiiviaiy number(12.2) M3
kY 9 a [P=] ; = ' I o a Y = o U q ¥
AIWVDYATUA array i]:ﬁlllJlJﬂ'ﬁﬁ]EJMu@ﬂ ummﬂumimﬁumumawaga PIUITTIHITOUN h_n'lf

HdJ‘L!



- yiiaveau04 column L1 relational talble

- attribute Y8 Object type

T,

3w A .

-Fludunls PL/SQL , parameter 130 ¥iAt0yANAIRINAVIIIIN function

2. Nested table

o < 3 HY o1 o v & a Y < 9 a 4

Nested Table L‘]JML“BG]‘UEN‘”UE)NQ@LL‘U‘U‘V] thﬁfoﬂﬂ‘U PITNIFOND 7] A7 %:Lﬂuﬂuaga‘vumﬂm
o = o ' @ 4 I~ 9 a . .
fiuaz Nested Table & TIHEY ADAU (column) ReaL ABANY ﬂmﬂumayaﬁvuﬂ built-in datatype

A g i g A o o o Y YR o ¢ dA
Hiov Ll]u Object type LiTﬁHﬂiﬂi\J@\iﬁJqu@uﬂ‘LlL‘L]'L!Sﬂ15N NUMaeY 9 Asauu lﬂGIN ADANU NAB
3 Ed
5 5 v ' ' o w 1 I~ o a

Attribute UD3 Object type AI0818YU purchase order mﬁma"l,ﬂﬂgﬂumsmwuﬂﬁfx’agawwmﬂd
(table type) ¥4 lineitem

Create type lineitem_table as table of lineitem;

Y 3 a (=1 dy ~ 1 I~ ° a Y & °
MITINUVDYABUANIT I fnz'luummmm’o‘ﬂ Lm%yﬂumimﬂumumaway‘acﬁmmmwaam"hl
I
CThiY
a g [ Eq y
= %umay)amam@auu‘lu relational table
- attribute Y94 Object type
I~ @ a f LYY (Y

-1fludauls PL/SQL parameter 130 ¥iiavaidoyaiden naUN19N function
@ T 9 &2 A oa 9 I~
@’JEJUN‘UEJQﬂTiEﬁNG]WSWQ%QM“KHQNGQGIJ@QE‘IHJN nested table

create table purchase order table of purchase order

nested table lineitem store as lineitem_table;

7.2 AauauiANIg Object Oriented V1 Object type 14 Oracle 8

- mstnileadioya (Encapsulation) Object Type 1u Oracle 8 szutans Unilesdoya von
I ' A 1 ) 5 IS E ! S
i 2 drudeludiuved Specification iin1sintlewun Public uagludanyes Body aziinisin

g :
ﬂmgﬂmmu private

i 4
~ -

- Twdves W (polymorphism) Object Type 14 Oracle 8 81171503 Method AFoFINULAL

mMsmauiuanatanuld

7.3 Amsaie Object Type U943 Oracle 8 Taeld Schema Manager
& = g 4 yd y o
11913580 Schema Manager J¥UUNILDINFOHNIVITEVU(Username), s HAHIU(Password).

8 ) o o 4 4 A & a4 v & 4 a
¥OUTNI(Service), 3£ VUMIAAAB(Connect As) AI3UN 7-3 FuTmaunTmsnsaivumean

1 A T o ad & ny a v Y v
ADINTIgNER IS ez laesuelniadens 11



84

Login Information &

Usemame: W—
Password: l:—__———
Setvice: W—_—
V Qﬁnne:l As: m——__L’
[_—U—K—_’ Cancel ' Help ‘

; - 4 -
Uil 7-3 uanedani19en13AAABINTON Client NUIATOIServer

4 ' Y =3 9 @ ' a
Lﬁ@ﬂﬂ@ﬂﬁgﬂﬂ@ﬁﬂﬁ]%L‘lsl)WTTu'lilfJ Oracle Schema Manager ﬂigﬂ HAAUINTINITOARNAD

4 ad Y v {
1nTougivines IdudaegUa 7-4

2 Oracle Schema Manages = édmi@d&nneu
File  VMiew Db[ect Log Help

=| &l [/ e x| o[n]u]\?]gl
i [Schema Objects - connecﬂ
& - Array Types
{3 Clusters
L3 Database Links
{3 Functions
{3 Indexes
{3 Object Types
{3 Package bodies
1 Packages
3 Procedures
- Queue Tables
{3 Refresh groups
{3 Sequences
-3 Snapshot logs
3 Snapshots
(I Synonyms
{3 Table Types
3 Tables
13 Triggers
00 Views

For Help, press F1 —-—— {T\J-UW ].ﬁ ;

y

d’ = a U ! d’ & v
gl’?’l 7-4 HaANOIN1TAAANB IS H INNUATON Client NU Server

luisy Oracle Schema Manager (39n Object taz1iifen Create Object tiipMITIN

. & A oA ¥ v o Y oA .
Object Type mmmaamtm%ﬂmugmgﬂ 7-5 1a3ntaen Create Object Type

Create Object -

N ew”db'iect Type:

Amray Type Gl
Cluster

Database Link
Function

Index

0 b

Package
Package body
Procedure
Queue
Queue Table
Refresh aroup
Sequence

Snapshot
Snaoshot loa _'_I

ok | cCancel | Hep |

= v X
g1lil 7-5 uaaan15a 319 Object Type
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4 ‘ 5 o = : v
denufenii Create Object Type tdafvz ldnihaedegnl 7-6 dalugdezalszneuaie 3

E4
v A

ausail
! = g A g . = S A . e
gaun 11 ureueeeoulana ( Name of Object) 11ag Schema ¥4 Schema NAB® Object Type U
I~
WWuwoalas

1 ~ S| 1 . A P! A Yy % v ¥ 1 =
dauf 2 W9 Attribute mamﬁmwumaaummmvlm Attribute 1@ Tuduil

' ~ g ' 2 A A VY v ¥
aIUN 3 L‘lJuﬁ')u‘U'ﬂQLll‘ﬁ‘ﬁf’Jﬂ LI IITUNUHIDAUNIDLUN 1"1]L3J'ﬁ‘ﬁﬁ]ﬂ lﬁ

Create Object Type - connect | -
General ]
O Name: Ilest
Schema: [ADMIN
|~ Attrbutes:
Name l Datatype ] _Add...
id NUMBER(4. 0) Ve
name VARCHAR2(40) T [
bdate DATE ] i 3
Remove' oL
. 7, o 2 :
' Methods: 1 - :
[ Name a | Method Type
age FUNCTION -
o Edt.
Remove
¢ Ceme | | iCencel | Showsal: ['i* Hew

5N 7-6 uamsauisznauvos Object Type it Oracle 8

A = . EY 9 ! dyd! v A .

3191511800 add attributes dzit 1 luH AU HFU @50 AT attributes 191T1UITD
A "t ) 24 2 wWys v \l VoA
Bon Schema lufififois1a1u130ld Schema Y0340 UTY Data Type vous1laaans ludon

< < @
Schema N92111 Data Type UINT1TTIUUDN Oracle ?Ngﬂ -7

Create Attribute - connect |2 &6

General l

?:);_] Altribute Name: FL'

Object Schema: l? .l.l
Object Name: F Ll
T Datatype:
Schema: Pnone) :J
Type: [numMBER =i
Length:
Precision:
T User gefmed coect u

ok | Cancélj sk | Hep |

51ii 7-7 uaaafan1s Add Anribute 231y Object Type
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vy 2
R i

&4 A ' a2 9y 1
o udon Add Method vzUsingaaniitn dauiidazdszneulidrvamaiu
A0 General , Body (lai¢ Pragma

@11 General iHudufif11un¥ovsa Method 1A Method Type A9gU# 7-8

Method Name:  [age
Obiect Schema: |03t

dbigc! Néé\e: r’res( / : Lj
. ———Method Type: —{FUNCTION ]

]
g

L

Nam'e:'"l Schema "i Twpe | Ret

Help

sfi 7-8 uamsBamsimuavouasyiaves Method

[ < [ ~ \ o ~
421 Body Hluamfildlunisiliou function 138 procedure A31H 7-9

member function age return nunber is

: begin

L return(SYSDATE-bdate) /365 .241922;
lend age:

END:

Uil 7-9 n@AaBam sV method
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d7U Pragma udiunldnisdimuaansves Method

Create Method -.connect ; , | ]

General | Body gP:'..QH.] i

¥ Override Default Method fésllictiomr[Pfagﬁ;a] j;v‘““f‘__“
l— IV Wiites No Database Statefw/NDS]
™ wiites No Package State(wWNPS]
[~ ReadsNo Databa's;é S’ta'té[H”I‘IVD’S'] ’/ :
[ Reads No Package State(RNPS]

31/il 7-10 ugasdapIsMKHAGNEYEI Method

74 FEmsairams1enilu Object Table
( A Yo YA -
970 Oracle Schema Manager clw,‘mg Object LaonN Create %z"lﬂmgﬂummaﬂ Create

Table A431) 7-11

Create Object

New Object Type: , 5,
Packaage A
Package body j

Procedure
Queus
Queue Table
Refresh aroup
Sequence
Snapshot
Snapshot log
S

Table Type
Trigger
View ]

0K I Cancel ‘ Help 1

d’ = Y
3UN 7-11 nanadamsasanIng

A A W Yo = Y q YA .
iotaon Create Table 3% lﬂﬂdgﬂ‘i’l 7-12 12141800 Create Table 11111) Manually
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New Table '
o Uhliﬁrl>

e O Use Table Wizard

@® Lieate Table Manualy Ca,mgl

Help

3UA 7-12 n@aeBamsa19m 5190V Manually

1ii01den Create Table 1Y Manually 92 1daa3Ul#isudion Object Table fagiin 7-13 1u

7 1 A ] ' £ g 1 { '
wihweiilfildseas1udn Schema 319214 Schema fifluvealas dau schema fingineaa
=< v =t 4 - ' v : Y
N800 83 19A1519N01910 Schema voalAsilos 11G8N 9192a51991519 910 Schema voalaTudn

A . Y A A ., o =) 3 dgl [ ~
13192 T1UTDLa 0N Object Type N ERTRICRIGE Object Type NUIEH Attributes mum;ﬂ‘n 7-13

Create Table ~'connect '

C)Z\c\,xr":straiht’s] Slmagé]!
- Name: : [table_test ,
Schema:  [ADMIN ' it

IableSﬂaCf%i ( l <Default> : —'J ;

— " Define Cblu'mng & ~Ijéfhe Query "”“ﬁ' Drb,iect"TaIﬂe -

Schema: - |ADMIN
Dbject Type:

i Meme De l Nulls? ﬂ Default Valué’~!
| D NUMBER(4,0) v :
| INAME VARCHAR2(40) v 3
|__|BDATE DATE v
L 1d | e

! Create l Cancel ] Show SGL ] ﬂ elp

Uil 7-13 uaasiavouag Auribute isioglu Object Type

A Y o g . v 4 A Y Y 5/
LllE)LﬂfﬁNﬂﬁNm‘lJu Object Type Llﬁ’Ji]Zﬂﬁﬂj;]“]fOGﬂﬁN "‘D‘E]‘UfNEjﬁiNLLﬁSLiWﬁ'liﬂifmj'1

hlaswaziden ladagin 7-14



- Oracle Schema Manager - admin@connect

Fe View Object Log Hebp

2 Q7[R +ex] ¢
= & ADMIN
&)

i ¥
#- 1] RIVERS_SDODIM 51
# F] RIVERS_SDOGEOM - : 7 5
32:35:3_233[’;&? Al ]r—“é—;ﬂm 1 paame Nuts? | Defask Vate |
7] ROADS_ATTR D NUMBER(4.0) v .
1 ROADS_SDODIM | [LNAME  VARCHAR2(40) v 3

{7} ROADS_SDOGEOM | [LJBDATE  DATE v
4 -] ROADS_SDOINDEX ]
#- [f1] ROADS_SDOLAYER |—

% CHON
=& DEMO

&- & MARK

& - & MARKY

& MDSYS

& & SCOTT

F- g SYS

# % SYSTEM

#- & XBEE
ForHe. pressF1

i 714 umasdams1eii lda s 97

§0613m5 50014 Object R 1984

INSERT INTO TABLE TEST VALUES(1,EKARAT','6 NOV 1975')
INSERT INTO TABLE TEST VALUES(2,JARUWAN'/10 DEC 1976")
INSERT INTO TABLE TEST VALUES(3,JARUWONG',24 DEC 1977")

sy
WA 1A01nMT Query

SELECT * FROM TABLE TEST

1D NAME BDATE

1 EKARAT 06-NOV-75
2 JARUWAN 10-DEC-76

3 JARUWONG 24-DEC-77

2 rows selected.



=y v ! q Y
Haf 18913 Query TaiFonl% Method AGE

NAME BDATE A.AGE()

EKARAT 06-NOV-75 23.3734357
JARUWAN 10-DEC-76 22.2782712
JARUWONG 24-DEC-77 21.2406028

3 rows selected.

90



91

UNN 8
Y

a < J a ad 4
‘Ué)giﬁﬂ«!ﬂaé)‘i]!ﬂﬂﬂﬂﬂﬂﬂl@ﬁ@@i]!ﬂa 8 !mZ’JﬁﬂTﬂ‘U\ﬂH

(ORACLE OBJECT TYPE AND HOW TO USE IT)

8.1 ANNHINBVRIFANTAIS IN2TNT 1D
< J
8.1.1 0oUINAINY (Object Type)

o o o v pugm o Y a g a &
ﬂaﬂmﬂ@]ﬂlwWﬂ@ TFUAVDIUVDUANUANUKULEOU LIAE 1ﬂa£ﬂU\‘liaﬂﬂ]@\iﬂj’]m‘i_]uﬂsqu']ﬂﬂlu

U

o @

= o 9 o . Yy Y o 2 'Yy
Faioya (data) LAZMINTE (operation) 11 IR Aanneunsoinuldlas lude s

= 9 a < a’dy @ o ¥ a g o’ay @ Y 1
'iwaszmﬂwiumawayawﬂ@amﬁmﬁmaﬂ Ll'ﬁ$U\‘iZ’HiﬂiﬂuﬂJ@y)ﬁ‘BuﬂﬂE]ULi]ﬂﬁuﬂanﬂGL“IfGlﬁll
vy
18

< d .
8.1.2 aoutanNA (Object)
g dA v PP v w do , . A
OULINAAD YAUDIVDYANUANNTUWUDNU (11! 99U relational Object AD umclumiw)

U

aa d
8.1.3 uoANIUIN (Attributes)
aa JqY a 1 £ g ok osj . . A '
HoAN3 1M Iresuisdiuvostayaluooudnaiy (1i 5211 relational Attributes A9 ¥4
Tuasa)

8.1.4 tunsena (Methods)

Y = 1 v

A ey 9 -~y L] = Y
WNTAA A MIATLMMNNUUBYATY 38N INBY lUDUINA AWanaziien lHunson
= . A i Aany & a 1 ¢ o
LNBLUNDIUDYA (11!52’,‘1J‘1J relational methods ABYAUDY procedure , function wu"lamammwwmm
9
Yoyalumisng)
8.1.5 duaa1@ (Subclass)
[ A [l A < Ll Jd q a o = <]
FUAAEHITONATE0Y ABAATRWISYBIWDBLLIING NN 11TV VIINA 19I5 suIAan AT
g089L AT IENDAUDANT TN AZIUNTOAUBINAIAND  LASINNLDANS TN UAZIUNTOAIN WL
v v
vosnmadorriuad U8 ua  Iu oracles wuhimivauunisnigneavesteansiifiuazumsen
=) 1 ) A wa 1 n ¥
fe ldannsatimsduneanmautifaig 18
Class A0 attributes , methods
Instance 30 Object VD3 Object Type o E{Taga

151811715019 Object Type Tudnvuzan 1y

]

o a v = 9
- TUUFYUTUAYDIUBY AN

U

4 '
Fimuatiues i annsaaivauumsatie gudoya
BUUANUFNRUT
Y g v v o Y
- @91 nested table Tu JrutoyAUUFURUT 1A
o o @ 1 (- 24
- lda$19 Object Tables NenfuauumsoonuuugIUtoyauuyiaqumnnuuFuius
Yy 4y | N v . & ) - v
do'lan)Teuveanis ¥ Object Type B N1TTT1N nested table type WU @513 ITEM TYPE
1182911153111 nest U Order Table H392ANI1M5 join table 49N query 1z1i107 10 YyA09N

P luAs IR
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8.2 M3a313 Object Type

#20619m3 313 Object Type NFiFUToyavosiiog (address)
CREATE OR REPLACE TYPE pub.address_type AS OBJECT (
streetl VARCHAR2(50),
street2 VARCHAR2(50),
city VARCHAR2(50),
state VARCHAR2(25),
zipcode VARCHAR2(10),
country VARCHAR2(50) );
LAAINT 319 Object Type 5o address_type Fufy TRHE Fonuu Feiie %a%’;ﬁ s

Tsudid serszme

fpd1aanINs 7313913 19n LA URLE A1 uen address type A1nun 1y
CREATE OR REPLACE TABLE sales.customer (
id INTEGER PRIMARY KEY,
last_name VARCHAR2(50),
first_ name VARCHAR2(50),
company_name VARCHAR2(50),

address pub.address_type,

Fred1auaasidaning 2 i1 uAI99 sales.customers

SELECT
id,last_name,first name,address.streetl,
address.street2,address.city,address.state,address.zipcode,
address.country

FROM sales.customers;

o - 1
HAINNIINT query A1TIU 1AM UANT

ID LAST NAME FIRST NAME ADDRESS.STREET]!

1 Ellison Lawrence 500 Oracle Parkway
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Srdoamsnldounlawd ludoyaiidogiaunsnldids UPDATE fadelil Feanerade
Yiaemsaldounassh address zipcode Taf1HiTus 04065 Tunnivesdoyavesgniiiil id
WAy 1

UPDATE sales.customers

SET address.zipcode = ‘94065’

WHERE id=1;

fedrde I uaasmsitudoyarir I lumsa Taniindeyad i
INSERT INTO sales.customers VALUES(
1,’Ellison’,’Lawrence’,’Oracle Corporation’,
pub.Address Type(
‘500 Oracle Parkway’,’Box 659510°,

‘Redwood Shores’,’CA”’,’95045°,"USA"));

8.3 miﬁ%jN nested table t{UU relational table
v v Y ' '
drutiazinondroeaveludiFouiniiu nested table 1agazdl M1519095 10T TUA NS
& 4§ &
%0 uagludase
CREATE OR REPLEACE TYPE sales.item_type AS OBJECT (
item_id INTEGER,

quantity INTEGER ); a3 Object F1in sales.item_type

CREATE OR REPLACE TYPE sales.item_list AS TABLE OF sales.Item_Type;

a3 Object Table ¥o sales.item_list 910 Object sales.item_type

CREATE OR REPLACE sales.orders (
id INTEGER PRIMARY KEY,
order_date DATE,
ship_date DATE,
line items sales.item_list )

NESTED TABLE line_item STORE AS items;

Y Y o y . ° 19
379 table sales.orders 13U 13714 sales.item_list H1N1N1T nested atﬂu 13719 sales.orders
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Frodhanaaamaifiudoyaidt 1y uasa sales.orders
INSERT INTO sales.orders VALUES (
1,SYSDATE,NULL,
sales.item_list(
sales.item_type(1,22),
sales.item_type(2,100) ) );

9y =

& 2y o & = v o & & o o
INAIDYN LLﬁﬂQﬂWiLWﬂJﬂJ@Haﬂﬂlﬁﬁqcﬁa Iﬂﬂiﬂum@uaaﬁﬂﬂiﬂ NjuﬁQ%@LﬂHUUﬂ1u3gUU

U a

uadeliszyundedudr Isemsdufinde 2 510mMs A @uinuioay 1 31191 22 mide uaz

a Y o ] A e B R o
aumrngay 2 UIN 100 HUY Lmzﬁlumsmu%galu line_items MMIL5ON constructor

sales.item_list

v ) 7]
Y A o A

fogrmstiuFuiidiednlWludided | Tﬂaiuﬂmﬁwﬁagaﬁyﬂﬂ%’ Expression
THE %98 $90291M15 select line_items 80NLIRBY

INSERT INTO THE(SELECT line_items FROM sales.orders WHERE id = 1)

VALUES (3,200);

A10619015153 8ngT9LAN nested table

SELECT item_id , quantity

FROM THE (SELECT line_items FROM sales.orders WHERE id = 1)
ORDER BY item_id;

ITEM 1D QUANTITY
1 22
2 100
3 200

Arpg1aAIMsInanTIeMsauAINddos1ensh 3 (audoya)
DELETE THE ( SELECT line_items FROM sales.orders WHERE id = 1) o
WHERE o.items_id = 3;
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Y .

8.4 M3@319 Object Tables
. 2 v Hdovd v = ) . o —_ 9 -
Object Tables D gmmaga‘ﬂhmumaga%uﬂ Object INTUU Iﬂﬂﬂzhlllll"lfﬂ\‘l‘ll'ﬂﬂ‘llﬂga“ﬁuﬂ
¥y I
v o Jd T a o 1 .
‘ﬂ'ﬂiJﬁiJWH'ﬁ@gLaU HARAZLUDIVBY Object Table ﬁ@ Object UDITUAVD table uucdxmmaz object Glu
v
. & 3 % < @ 1 1o o

Object Table ) Object identifier (OID) Wuvesduouas ludiu

ao luilludedaanams 1y object type 118 object table

CREATE OR REPLACE TYPE sales.customer_type AS OBJECT (
id INTEGER,
last name VARCHAR2(50),
first name VARCHAR2(50),
company _name VARCHAR2(50),

address pub.address_type );

EY a . 4 { g 4 a o
a$19toyawtin Object ¥ sales.customer_type MnUTBYA vismavgndl deana UTEN

d' 1
1az oy

CREATE TABLE sales.customers OF sales.customer type

(id PRIMARY KEY);
Y ] A kY a . A
@3 object table U sales.customers IINUDYAYUA object U1 sales.customer_type

CREATE OR REPLACE TYPE sales.part_type AS OBJECT (
id INTEGER,
description VARCHAR2(50),
unit_price NUMBER(10,2),
on_hand INTEGER,
reorder _point INTEGER );
CREATE TABLE sales.patrs OF sales.part_type

(id PRIMARY KEY);
y . 3 a . Ad oy a g 1 a
@913 object table VINUBDYDVYUA object NNVUDYAUDITUAUANLYUA

CREATE OR REPLACE TYPE sales.item_type AS OBJECT

item id INTEGER,



part REF sales.part_type,
quantity INTEGER );
CREATE OR REPLACE TYPE sales.item_list AS TABLE OF sales.item_type;
CREATE OR REPLACE TYPE sales.order_type AS OBJECT (
id INTEGER,
customer REF sales.customer_type,
order_date DATE,
ship_date DATE,
line items sales.item_list );
CREATE TABLE sales.orders OF sales.order_type
(id PRIMARY KEY)

NESTED TABLE line_items STORE AS items:

#3149 object table orders

a K 7]

. Ly v a
part ﬁ@ attribute 10199904 object VOIVDUATUA part_type

a &K

3 { g L Y a
customer A9 attribute N 19997 object UBNUDUATUA customer type

3

: A | J Loy 14 o & ) aHq Y
object reference AD attribute Y04 object WHANT 1171 object 81 Tugmdoyanls 0D
' Ao ' o o | a v .2
o 11A9fA19819N15058 NN object table Na3 133U

fedrumaiuteyavesduaazgn
INSERT INTO sales.parts

VALUES (sales.part_type(1, Pentium 200 CPU’.250.00,1000,300));

INSERT INTO sales.customers
VALUES (sales.customer_type(1,”Ellison’,’Lawrence’,’Oracle Corporation’,
pub.address_type(*500 Oracle Parkway".'Box 659510°,

‘Redwood Shores’,”CA”’,’95045 "USA)));

dogumaindoyaluluds¥onazsiensdite
INSERT INTO sales.orders
SELECT 1,REF(c).SYSDATE,NULL,sales.item _list()

FROM sales.customers ¢
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WHERE id = 1;

Arodramsiudoya lusiensdado
INSERT INTO THE(SELECT o.line_items FROM orders o WHERE o.id =1 )
SELECT 1,REF(p),20 FROM parts p

WHERE id =2

INSERT INTO THE ( SELECT o.line_items FROM orders o WHERE o.id = 1)
SELECT 2,REF(p),10 FROM parts p

WHERE id = 11;

§10619m15 190187 PL/SQL 1o msiualu object tables
DECLARE
- fvuaguisiiteseeS U OID reference
custoid REF sales.customer_type;
partoid REF sales.part_type:
BEGIN
- thvuam i custoid
SELECT REF(¢c) INTO cutsoid FROM sales.customers ¢

WHERE c.last name = “Ellison” AND c.first name = ‘Lawrence’

— fmuanlvny partoid
SELECT REF(p) INTO partoid FROM sales.parts p

WHERE p.descroption = "Pentium 200 CPU’;

~ iiudeyaduiniidade
INSERT INTO sales.orders
VALUES (sales.order_tvpe (1,custoid, SYSDATE,NULL,
sales.item_list(sales.item_type(1,partoid,50))));
EXCEPTION
WHEN NO_DATA_FOUND THEN
Raise_application_error(-2000,"No data found’);

END;
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8.5 Collection Methodds for Nested Table Available with PL/SQL
Collection Method
EXISTS(x)
COUNT

FIRST

LAST

PRIOR(x)
NEXT(x)
EXTEND(x,y)
TRIM(x)

DELETE

Description

A9NFUAT true 1 element i x oy TumsI9iaz Aandnan false o liog
AINFUIIUIUYDY element 1UAITI

AINAUEAUFNUTNUDIATIT I

AINAUANFNEANI0UDIA1T 1

danduanFnddud 1

dINFUTNFNSITUR x41

Appends x copies of the ylh element

Trims x elements from the end of a table

a1 element 14A1519

8.6 METHODS v83 OBJECT
% = v =}
Methods 111 object HA20A 1 2 LUV A1D
dl Y d? q Y [ vad a 1 :é dd’ = Y <~ d’
. Methods 91 Oracle @3519%u 141 lagoa TuUANITENIT Constructor FIUFDALINUNVT
Vv
VD4 object 1
dl IJq 9 Y d? d! 3 = 1l =1 1
2. Methods i {19a519UU% 0 A0 UV U 1UdIUV0 body 158171 member methods
- method HAAY method A0 parameter 14 0-n 7
- dzaendua ldiieannfen

' 9 = . . .
- 182 method I¢ABIY praga compiler directive

7 a . 0w ot EY o VWY K® o g Y = = d”
Toyaria object 3z @130 1HNUNIITNT order by 14 adududoalinsilion method U

i Vv
1 1 = 1 Y ]
9 map method 1130 order method 96141A0E 1T INITY 125U
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CREATE OR REPLACE TYPE pub.address_type AS OBJECT (
street] VARCHAR2(50),
street2 VARCHAR2(50),
city VARCHAR2(50),
state VARCHAR2(25),
zipcode VARCHAR2(10),
country VARCHAR2(50),
MAP MEMBER FUNCTION address_map RETURN VARCHAR?2);
CREATE OR REPLACE TYPE BODY address_type (
MAP MEMBER FUNCTION address_map RETURN VARCHAR?2 IS
BEGIN
RETURN zipcode || city || streetl;

END address_map;

)i

CREATE OR REPLACE TYPE pub.address_type AS OBJECT (

street] VARCHAR2(50),

street2 VARCHAR2(50),

city VARCHAR2(50),

state VARCHAR2(25),

zipcode VARCHAR2(10),

country VARCHAR2(50),
ORDER MEMBER FUNCTION address map (other address_type)
RETURN INTEGER);
CREATA OR REPLACE TYPE BODY PUB.ADDRESS TYPE (
ORDER MEMBER FUNCTION address_map (other address_tvpe)
RETURN INTEGER IS

self address VARCHAR2(150) := self.zipcode || self.city || self.streetl;

other_address VARCHAR2(150) := other.zipcode || other.city ||

other.streetl:

BEGIN

IF self address < other_address THEN RETURN —1:

ELSIF self address > other address THEN RETURN 1:

ELSE RETURN 0;
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END IF;
END address_map;
¥
8.7 Object And Views

3 = 3 9 o £ & & = < ~ A
View 719 object FIUVOYANDIVTTNWUUINWOUAYTUNA U view UHA1WUUD 1O

8.7.1 Object Views of Object Tables (U
CREATE OR REPLACE VIEW sales.cust OF sales.customer_type AS

SELECT * FROM sales.customers

CREATE OR REPLACE TYPE sales.customer_order_type AS OBJECT (
order count INTEGER,
company VARCHAR?2(50));
CREATE OR REPLACE VIEW sales.customer_orders OF
sales.customer_order type
WITH OBJECT OID (company) AS
SELECT COUNT(0.1d), o.customer.company name
FROM sales.orders o

GROUP BY o.customer.company_name;

8.7.2 Views of Relational Tables
Views That Establish Object Abstractions for Relational Data 1Y
CREATE OR REPLACE VIEW cust (id,last, first,company,address) AS
SELECT id,last name,first name,company_name,
Pub.address_type(streetl,street2,city,state,zipcode,country)

FROM customers:

Object Views of Relational Tebles with OIDs 11
CREATE OR REPLACE TYPE sales.customer_type AS OBJECT (
id INTEGER,
last name VARCHAR2(50),
first name VARCHARZ2(50),
company_name VARCHAR2(50),

address pub.address_type):
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CREATE OR REPLACE VIEW sales.cust OF sales.customer_type
WITH OBJECT OID (id) AS
SELECT id,last_name,first name,company_name,
Pub.address_type(streetl,street2,city,state,zipcode,
country)

FROM sales.customers;

CREATE OR REPLACE VIEW sales.parts OF sales.part_type
WITH OBJECT OID (id) AS

SELECT * FROM sales.parts;

CREATE OR REPLACE VIEW sales.ord OF sales.order_type
WITH OBJECT OID (id) AS
SELECT id, MAKE REF(sales.cust,cust_id),order date,ship_date,
CAST(MULTISET(
SELECT id, MAKE REF(sales.part,id),quantity
FROM sales.items |
WHER lorder id = 0.id)
AS sales.item_list)

FROM sales.orders 0);
- CAST filo MSMHUARIUDINAYDINTIT T query N nested table
Vv
- MAKE_REF fie m3a$14m3819944 OID 131 M35 1% MAKE REF A54isn Ao n13

9 kY a 1 .
7371901591993 A1 OID UDJ customer 134 cust view

' Y
INSTEAD OF trigger 719 trigger ¥Hawtebuaagiutoyanas1aiulidmsy view
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9.2 Conceptual Medel

a = Yo 1 =
VINUUIANUARNIIAU AT DI sUITIU Conceptual Model Tadaae 14/

Item Discount
Product
Specification
UPC Rate
Product
Specification

Line_ltem Order Baht Percent
1D OrderlD Baht
UPC OrderDate R
Qty Contain-in Customer_|D
< > ShipDate

1. 1 | SellerDate

1
Used-by
Initail by
1 1
Address Customer L
OrderSystem
Address_No Contain-i Customer_ID
Street Fatain-n First. Name <>
Tambol <> Last NAme
Amphor 1.2 Company
Province % 1| Percent_Discount Capture
ZipCode Address
Tel Via-to
gil‘ﬁ 9-1 Conceptual Model
< Y1 A [ d"
ningdaziiulaniidiulsznousao i
A Y & = wa
- Customer 19 gNALIVTUAUTUUA
o v
- CustomerID : sHagAM
. & 9

- FirstName : ¥9H U1

- LastName : UIu@na

- Company : UTEN

s A 1 q ddqyg &4 v A - A
- Address D wagm‘luwuhmummgmm’gﬂmuaxamimawm HAZUAUaTNUAA

do 'l

- AddressNo : 1890
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- Road : DUU
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- Amphor : 9UND
- Province : 9IHIA
. Y 4
- ZipCode : s¥ier 15 uaid
@ r'd
- Tel : wweav INsANN
A ) d’l a FUR~{ ] Hsq ¥ o &£
OrderSystem 79 zuUMsTaeauaniuaulsznounlsniugumsiuveIssUy 49
] csy [~ 1 wvaly ¥
damtlsznouiie lumusauauia 1)
0'1 § a 1 1 [~ 1 [

Order fin luds¥odumudazly uavngilagwiuldin Order AU OrderSystem i
v o do o A W ya o ) P A~ v o A Y

YRUSHULUY 1 1 siupetvualdisuiimsSuduszuyvideiinisdaimsoud laly

v

A a A o o Ay A/ L & o v Y & o~ va o 1
Q“H@Llﬁzﬁuq@5$‘]JULllﬂ%ﬂﬂ1ﬁi@LLﬂvhlclUﬁ\T%'@ﬁ'JuuﬁfJ‘USfJEJLLa’J muﬂmﬁmmﬂmﬁﬂﬂ

e -

=1,

- OrdedD : vwstavludade

o Y

- CustomerID : IUAQANA

LY

' k4
[ @

- OrderDate : Jundade

z:ilaﬁl

- ShipDate : TUNAIAUMN
- Salerld : Sﬁ’ﬁé}‘lﬂﬂ

. =3 a 3 oW dy 4! q'.z dy 9 =1 a d’ q../ dy 3
Lineltem f® 51omsausindade seluludedo 1 1 amisalisienmsausndede 1a

@ < ' [ i, | Leiir o =
NayIEeNeg ﬂﬁ‘ﬂ&’mu‘lﬁ’ﬂ Lineltem NU Order PANVTUNHAUUUY 1 m YIS U

E4
=1

REBIGEN

=Sh.

- ID : 51M3
A v Aa 9
Item A9 AITUA
3 5 1 dy Yo 9 a a vy 1 a = wa
ProductSpemflcatlon muﬂizﬂauuhmmagmwazm&mﬁlamummawuﬂ llﬂi.uﬁllllﬁ
Y dy
FANU
- UPC : Universal Product Code 5ﬁﬁauﬁ}1
- Description : 195118
- Price : 51A1ADNUIY
’ 1 = < (R csw s . Y A Y !
Discount @3UaA m%mmwmuaﬂmwegh Customer 118¢ Lineltem maﬂagﬂmxmaz
] [~ [ A 1ady v (K1 < dy a ; A ) dy
ﬂmzmuamﬂummmmwaavlmm"l@ LL@ﬁ?uﬁﬂiuﬁ?ﬂﬂTiﬁﬂ%@‘ﬂmﬂﬂﬂlum@ﬂﬂ?iﬁﬂ“ﬁ@
=< o ~ o U =) wva A
mmmumwmwuﬂﬁlwmuaﬂ Mﬂﬂ‘lﬁlmﬁ o

- Rate : 31WIUAIUAN



105

9.3 Colaborlation Diagram
I = [ 1 1 [
WUMTUEAIDINTEIU0A1INTEHINAIUYTENOUA I

9.3.1 StartOrder(CustID)

StartOrder(CustID) 1:Create()
_— >

OrderSystem Order

F4

3 4 3 ' 3
Susagndnmnntaludede v laswmesavludgeiidalniaz I umnenugaie

5313

9.3.2 EditOrder(OrderID)

EditOrder(OrderlD) 1:0rd = Find(OrderiD)

P >
OrderSystem Order

¥
=

o o = o v
5memaﬂuawaW’fmmmﬁ'%mmmiﬂum

9.3.3 EndOrder()

EditOrder(OrderID) 1:0rd = Find(OrderID)

B> B
OrderSystem Order

2:DelOrder( )

Ord:Order

' v ' 3 Y
sunmeavludadeniimsdumndiiimsan ludadeiiu
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9.3.4 MakeLineltem(UPC,Qty)

=g oy o 9y Y SR ° & i o
TUTEMINADINITAVUININTAUHKT DI1UIIIENINITAVI NI AIBDUU

MakeLineltem(UPC,Qty) 1:MakeLineltem(UPC,Qty)
1.2:Add(Prod,Qty)
B> B>
OrderSystem Order
1.1:Prod = Find(UPC)
[ Lineltem
ProductSpecification

1.2.1:Create() l

Discount

i

Yy

P ' v
MMISusHaEaum  asdnruiidesmsmniimsadiesonis §are laemsaunig g

A vy A o 9 LRI o '
531!1’75@11] DIUVENINITHI NI TYNITAIEDUAININITATUIUKITIUAR

9.3.5 DelLineltem(ItemID)

DelLinelteme(ltemID ) 1:Dellinelteme(ltemID )

—>
P>

OrderSystem Order

1.1:Lt=Find(ItemID) 1.2:Del()

|
Lineltem J Lt:Lineltem




9.3.6 Total()

Total( )

OrderSystem

1:t = Total( )
E——
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1.3:d = GetDiscount( ) i
Order
1.3.1:d = GetDiscount
Order

Order

1.2:St = SubTotal( )

1.1*:[for ¢ach]Lt=Get()

Lt:Lineltem

[
Lt:Lineltem J

1.2.1:p = GetPrice()

1.2.2:d = GetDiscount( )

!

ProductSpecification

Discount

v k4
FYUVITNINTAMUINHIRUIINNIHUA TAgZ11NHnaIuaaNd ILanaes1oms  uas a2y

T
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9.4 Class Diagram

9211 Conceptual Model M@ Colaborlation Diagram NWNTUNBWeY  Class Diagram Tag

4
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' ~ o wa 2 Ge & g
ﬁ']uﬂizﬂ@UlﬂTlhlllNﬂﬂﬂmﬁiJU@LmZ Method ﬂ"lmnﬂw’fmﬁmuyﬂu

a

Class A431)



Product Discount
Specification
Rate
UPC
Description
Price Init
GetDiscount
Init
GetPrice
|
& |
Line_ltem Order Baht Percent
8] OrderlD Baht Percent
UPC OrderDate
Qty Contain-in Customer_ID
- < > ShipDate
Init 1.7 1| SellerDate
SetProSpec
GetDiscount
SubTotal ;
SetDiscount Init oy
SetCustomer
Add
DelLineltem 1
MakeLinrltem
CountLineltem OrderSystem
Total
Find 1
Delect
UpdatelD Capture
GetCustomer StartOrder
7 EndOrder
J MakelLineltem
T e DelLineltem
‘ Initail by Total
| 1 GetOrderlD
Address Customer SZISE,Z‘%”;?:D
Address_No Customer_ID DaeOrder
Street First_Name
Tambol Last_NAme
Amphor Company l
Province Percent_Discount
ZipCode Address
Tel Via-to |
SetAddressNo Contain-in SetCustomer J
Seiblieet -Q SetFirstName
SetTambol 1.2 ©
SetAmphor SetLastName
SetProvince Sethmpany
SetZipCode SetDiscoun t
SetTel Ik
Init ge:(}::'usttrc\]mer
etFirstName
gg:g?rizsst\lo GetLastNAme
GetTambol GetCompany
GetAmphor GetDiscount
GetProvince
GetZipCode
GetTel
GetAddress

3 1 9-2 Class Diagram
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3 { P 4 o - < 2
Tuszuumsvielddmmsadenseitiuaseriaeeudnd Ind tazluyiemswenimmaamiia

'y =& Y v &
5WegAY Fe1lsznoudlemsadne 1

9.5.1 M1319 CUSTOMERS

{ o a 1 aa Jou 11 a"
1314 CUSTOMERS 12iiumsniiiusoazidead1an vesgni Uszneudisusanitmidsie il

Name Datatype Null? Description
Customer_ID VARCHAR2 No wioavlszsidigni
First Name VARCHAR?2 Yes “‘T‘;'E]i)ﬂ

Last Name VARCHAR?2 Yes ‘?lf’f') ana

Company VARCHAR2 Yes ForuTim
Percent_Discount NUMBER Yes $unlesiFuadiuan
Address ADDRESS Yes fioy

Via_to ADDRESS Yes fdadu

TudiuveamaouIaaniyl  SQL

a v Y g o)
ammumﬂmiaﬁnaam%ﬂmﬂlwmau

A
11199910 T34

~ B @ 2 o A ) T TTETY— d ) < st
CUSTOMERS NLL@G\‘V]?U'J‘V]WL{IH@@UWﬂGﬂ‘VIW A8 Address LL0g Via_to ﬂ\iuu%ﬁﬂ@\iﬂ"ﬂ'ﬁﬁﬁ'l\iﬂ@'ﬂmﬂﬁﬂh’]wqﬂ

A ' 4 . o
%9 ADDRESS oy fa¢o 11/ii

CREATE OR REPLACE TYPE address._type AS OBJECT (

address_ID VARCHAR2(10),
street VARCHAR2(30),
tambol VARCHAR2(30),
amphor VARCHAR2(30),
province VARCHAR2(30),
zipcode VARCHAR2(5),
tel VARCHAR2(10));

CREATE OR REPLACE TYPE customer_type AS OBJECT (

customer_ID VARCHAR2(7),
first name VARCHAR2(30),
last_name VARCHAR2(30),
company VARCHAR2(30),

percent_discount NUMBER,
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address ADDRESS,

via_to ADDRESS);
CREATE TABLE customers OF customer_type;

M3 INSERT Woyaadlumsng
INSERT INTO customers VALUES (
'AC4/413', null , null ,'A5 5 11alwng), 5,
address_type('300', 'NUNWA-gWIs 3", v lna), ualua), wumys', 111401, '9034204' ),

address_type('300', 'NTUNWA-GWITNYT', UMY, weluay, WUNYSE!, '11140','9034204'));

9.5.2 M11519 PRODUCT_SPECIFICATIONS
1513 PRODUCT _SPECIFICATIONS 3gifiusigazidsavesduinlszianans Usznoudeueansiinga

Aol

Name Datatype Null? Description
UPC VARCHAR2(7) No sHaaum
Description VARCHAR2(50) Yes swasdenduin
Price NUMBER Yes FRERGAVER
Discount_list Discount_lists Yes M3 dIUAN

4 £ 1
' " v W 3 = Y
Tuens19tivzil Nested table 0g@A28f1® @137 Discount_lists AWUM5H319A15319AD 51319910 Nested

v
table NBU Aa6D 171

CREATE OR REPLACE TYPE discount_type AS OBJECT (
baht NUMBER,

percent NUMBER);

CREATE OR REPLACE TYPE discount_list_type AS OBJECT (

step NUMBER,

discount Discount_type);
CREATE OR REPLACE TYPE discount_lists AS TABLE OF discount_list_type:
CREATE OR REPLACE TYPE product_specification_type AS OBJECT (

upc VARCHAR2(7),

description VARCHAR2(7),
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price NUMBER,

discount_list discount_lists);

CREATE TABLE product_specification OF product_specification_type

NESTED TABLE promotion_level STORE AS pm_levels;

M3 INSERT Joyaadlunisig
INSERT INTO product_specifications VALUES (
‘PIS0001” , Pias Super Powder B3”, 120 , discount_lists(discount_list_type(100,

discount_type(0,5))));

9.5.3 11319 ORDERS

< = ' o dy vy aa JdJdo 1 dy
1319 ORDERS 9¢NUIYALIBIANI) VDINITAILD '1.]3Sﬂﬂﬂﬂiﬂliﬂﬂ1liﬂﬂﬂﬂiﬂﬂ‘lﬂu

Name Datatype Null? Description
Order ID NUMBER No e g ade fud
Customer_ID VARCHAR2(7) Yes winoeutlsEiagn
Order date VARCHAR2(10) Yes Sufidaodui
Ship_date VARCHAR2(10) Yes fufiiinisda stock FUAT
Seller ID VARCHAR2(10) Yes nnoauilsziddue
Line item LINE ITEMS Yes Nested table ‘T}@ LINE ITEMS

Ed Ed '
1 p : v @ Y a 9
Tum31T923 Nested table 0gA0AD A1319 Line items FuiuniadimsndouTnaiNeeIn Nested

Vv
table Nou Aasie i

CREATE OR REPLACE TYPE line_item_type AS OBJECT (
id NUMBER ,
upc VARCHAR2(7),

qty NUMBER) ;
CREATE OR REPLACE TYPE line_items AS TABLE OF line_item_type :
CREATE OR REPLACE TYPE order_type AS OBJECT (

order_id NUMBER,

customer, id VARCHAR2(7),



order_date VARCHAR2(10),
ship_date VARCHAR2(10),
seller_id VARCHAR2(7),

line_itemline_items;

CREATE TABLE orders OF order_type

NESTED TABLE line_item STORE AS items;

M3 INSERT Joyaadlumisig
INSERT INTO orders VALUES (
1, AA0/001 , “12/04/2542’ , “19/04/2542°, ‘SA1/123",

line items(line_item_type( 1, ‘PIS0001’ , 500));

112
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a =3 ¥ > 4'
5M15a319 Service AAADIATDY Client NUAIDI Server

a a 4' (9] y ad 13
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MANHTIN A

Source Program

Source Code 114@311904 Client
1. LOGO.PAS
unit logo;
interface
uses
Windows, Messages, Controls, SysUtils, Classes, Graphics, Forms, Dialogs,

ExtCtrls;

type
TLogoForm = class(TForm)
Panell: TPanel;
Imagel: TImage;
procedure Image 1 Click(Sender: TObject);
procedure FormKeyPress(Sender: TObject; var Key: Char);
private
{ Private declarations }
public
{ Public declarations }

end;

var

LogoForm: TLogoForm,;

implementation

uses

Main_Menu;

{SR * DFM}



procedure TLogoForm.Image1Click(Sender: TObject);
begin

Self.hide;

MainMenu.show;

end;

procedure TLogoForm.FormKeyPress(Sender: TObject; var Key: Char);
begin

Self.hide;

MainMenu.show;

end;

end.

2. MAIN_MENU. PAS

unit Main_menu;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,

StdCtrls, Db, DBClient, MConnect, MidasCon, Grids, DBGrids, DBTables;

type
TMainMenu = class(TForm)

GroupBox1: TGroupBox;
Buttonl: TButton;
Button2: TButton;
Button3: TButton;
Button4: TButton;
RemoteServerl: TRemoteServer;
procedure FormClose(Sender: TObject; var Action: TCloseAction);
procedure Button4Click(Sender: TObject);

procedure Button1Click(Sender: TObject);
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procedure Button2Click(Sender: TObject);
procedure Button3Click(Sender: TObject);
procedure FormActivate(Sender: TObject);

/!

private

{ Private declarations }
public

{ Public declarations }

end;

var

MainMenu: TMainMenu;

implementation

uses

Open_Order;

{$R * DFM}

procedure TMainMenu.FormClose(Sender: TObject; var Action: TCloseAction);
begin

Self.RemoteServerl.Connected := false;

Application.Terminate;

end;

procedure TMainMenu.Button4Click(Sender: TObject);

begin

/I SelfRemoteServerl.AppServer.endorder;
Application. Terminate;

end;

procedure TMainMenu.Button1Click(Sender: TObject);
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var s:string;
Rs : widestring;
begin
s = inputbox(1Jnludadeduin i nyanilousiiagnd,:
if s<>" then
begin
Rs := RemoteServerl.AppServer.StartOrder(s);
if Rs<>" then
showmessage(Rs)
else OpenOrders.Show;

end;
end;

procedure TMainMenu.Button2Click(Sender: TObject);
var s:string;
Rs:widestring;

begin

s= inputbox('uﬁ"leu1U’c‘?"a%@ﬁuﬁﬁ','nqmwﬂauiﬁﬁ“lué’qgaﬁuﬁ’w',”);
if s<>" then
begin

Rs :=RemoteServerl.AppServer.EditOrder(s);

if Rs<>" then

showmessage(Rs)

else OpenOrders.Show;

end;

end;

procedure TMainMenu.Button3Click(Sender: TObject);
var s:string;
RS : widestring;

begin
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5= inputbox('aﬂm‘%&cﬁaﬁuﬁ'w ‘,'ﬂ'u;m1ﬂau5ﬁa1u§a§aﬁuﬁﬁ',”);
if s<>" then
begin
Rs := RemoteServerl.AppServer.DelOrder(s);
showmessage(Rs);
end;

end;

procedure TMainMenu.FormActivate(Sender: TObject);
begin
Self.RemoteServerl.Connected := true;

end;
end.

3. OPEN_ORDER . PAS

unit Open_Order;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ComCtrls, StdCtrls, Grids, DBGrids, ExtCtrls, Mask, DBCtrls, Db, DBClient,

MConnect, MidasCon,Report;

type
TOpenOrders = class(TForm)

PageControll: TPageControl;
Sheetl: TTabSheet;
Sheet2: TTabSheet;
Panell: TPanel;
GroupBox1: TGroupBox;
DBGrid1: TDBGrid;

Orderld: TLabel;
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DBTextl: TDBText;
Date: TLabel;
DBText2: TDBText;
Labell: TLabel;
Label2: TLabel;
Label3: TLabel;
Label4: TLabel;
Label5: TLabel;
Label6: TLabel,
Label7: TLabel;
Label8: TLabel;
Label9: TLabel;
Labell0: TLabel,
Labelll: TLabel;
Labell2: TLabel,;
Labell3: TLabel;
GroupBox2: TGroupBox;
Labell4: TLabel,
Labell5: TLabel;
Labell6: TLabel,
Labell7: TLabel;
Labell8: TLabel,
Labell9: TLabel;
Label20: TLabel;
Label21: TLabel,;
Label22: TLabel;
DBEditl: TDBEdit;
DBEdit2: TDBEdit;
DBText3: TDBText;
DBText4: TDBText;
DBText5: TDBText;
DBText6: TDBText;
DBText7: TDBText;

DBText8: TDBText;



DBText9: TDBText;

DBText10:
DBTextl1:
DBText12:
DBText13:
DBText14:
DBTextl5:
DBText16:
DBText17:
DBText18:
DBText19:

DBText20:

TDBText;
TDBText;
TDBText;
TDBText;
TDBText;
TDBText;
TDBText;
TDBText;
TDBText;
TDBText;

TDBText;

Buttonl: TButton;

Button2: TButton;
GroupBox3: TGroupBox;
GroupBox4: TGroupBox;
GroupBox5: TGroupBox;
Label23: TLabel;

Label24: TLabel;

Label25: TLabel,

Label26: TLabel,;

Label27: TLabel;

Editl: TEdit;

Edit2: TEdit;

Button5: TButton;

Edit3: TEdit;

Button6: TButton,;
DBText21: TDBText;
Label28: TLabel;

Label30: TLabel;
ClientDataSet1: TClientDataSet;
ClientDataSet2: TClientDataSet;
DataSourcel: TDataSource;

DataSource2: TDataSource;
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ClientDataSet5: TClientDataSet;
DataSource5: TDataSource;

Button4: TButton;
ClientDataSetlORDER _ID: TFloatField,;
ClientDataSetl CUSTOMER _ID: TStringField;
ClientDataSetlORDER_DATE: TStringField;
ClientDataSet1SHIP_DATE: TStringField;
ClientDataSet]SELLER _ID: TStringField;
ClientDataSet]ILINE ITEM: TDataSetField;
ClientDataSet2ID: TFloatField;
ClientDataSet2UPC: TStringField;
ClientDataSet2DESCRIPTION: TStringField;
ClientDataSet2PRICE: TFloatField;
ClientDataSet2QTY: TFloatField;
ClientDataSet2DISCOUNT: TFloatField;
ClientDataSet2DISCOUNTBaht: TFloatField;
ClientDataSet2SUB TOTAL: TFloatField;
ClientDataSetSCUSTOMER _ID: TStringField,;
ClientDataSetSFIRST NAME: TStringField;
ClientDataSetSLAST NAME: TStringField;
ClientDataSetSCOMPANY: TStringField;
ClientDataSetSPERCENT DISCOUNT: TFloatField;
ClientDataSetSADDRESS: TADTField;
ClientDataSetSADDRESS ID: TStringField;
ClientDataSetSSTREET: TStringField;
ClientDataSetSTAMBOL: TStringField;
ClientDataSetSAMPHOR: TStringField;
ClientDataSetSPROVINCE: TStringField;
ClientDataSet5ZIPCODE: TStringField;
ClientDataSetSTEL: TStringField;
ClientDataSet5VIA TO: TADTField;
ClientDataSetSADDRESS ID2: TStringField;
ClientDataSetSSTREET2: TStringField;

ClientDataSet5STAMBOL2: TStringField;
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ClientDataSet5AMPHOR?2: TStringField:;
ClientDataSet5SPROVINCE2: TStringField;
ClientDataSet5ZIPCODE2: TStringField;
ClientDataSet5TEL2: TStringField;
RemoteServerl: TRemoteServer;
procedure Button1Click(Sender: TObject);
procedure Button2Click(Sender: TObject);
/Ipoo
function Total:real;
procedure MakeLineltem(UPC:string;QTY :integer);
procedure DelLineltem(ID:integer);
procedure FormActivate(Sender: TObject);
procedure Button5Click(Sender: TObject);
procedure Button6Click(Sender: TObject);
procedure Button4Click(Sender: TObject);

procedure FormClose(Sender: TObject; var Action: TCloseAction);

private

{ Private declarations }
public

{ Public declarations }

end;

var

OpenOrders: TOpenOrders;

implementation

{$R *.DFM}

var Order_ID : integer;

procedure TOpenOrders.Button1Click(Sender: TObject):

begin



ClientDataSet1.ApplyUpdates(500);
Self.RemoteServerl.AppServer.endorder;
Application. Terminate;

end;

procedure TOpenOrders.Button2Click(Sender: TObject);
begin
ClientDataSet2.ApplyUpdates(500);
ClientDataSet1.ApplyUpdates(500);
Self.RemoteServerl.AppServer.endorder;
Self.Close;

end;

function TOpenOrders.Total:real;
begin
Result := StrToFloat(RemoteServerl. AppServer.Total);

end;

procedure TOpenOrders.MakeLineltem(UPC:string;QTY :integer);
var ID,KindOf : integer;

Price,Discount : real;
begin

end;

procedure TOpenOrders.DelLineltem(ID:integer);
var m,n : integer;
begin
end;
procedure TOpenOrders. FormActivate(Sender: TObject);
begin

Self.RemoteServerl.Connected := true;

Order_ID := RemoteServerl.AppServer.GetOrderID;

ClientDataSet1.Refresh;
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ClientDataSetl.SetKey;

ClientDataSet!1.FieldByName('ORDER _ID'").AsInteger := Order_ID;
ClientDataSet1.GotoKey;

ClientDataSet5.Refresh;

ClientDataSet2.Open;

end;

procedure TOpenOrders.Button5Click(Sender: TObject);
var Rs,UPC:widestring;
QTY,OrderID:integer;
begin
UPC := Self.Editl.Text;
QTY := StrTolnt(Self.Edit2. Text);
if (UPC<>") and (QTY>0) then
begin
Rs := RemoteServerl.AppServer.MakeLineltem(UPC,QTY);
if Rs <> " then
showmessage(Rs)
else
begin
OrderID := RemoteServerl.AppServer.GetOrderID;
ClientDataSet1.Close;
ClientDataSet1.Open;
ClientDataSet5.Close;
ClientDataSet5.0Open;
ClientDataSet1.SetKey;
ClientDataSetl.FieldByName('ORDER _ID").AsInteger := OrderID;
ClientDataSet1.GotoKey;
ClientDataSet2.Open;
end;
end;

end;

procedure TOpenOrders.Button6Click(Sender: TObject);
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var ID,ID1,n,0OrderID,m:integer;
Rs:widestring;
begin
ID := StrToInt(EDit3.Text);
ID1 :=1D;
ClientDataSet2.Close;
ClientDataSet2.Open,;
if ID>0 then
begin
ClientDataSet2.SetKey;
ClientDataSet2.FieldByName('ID'). AsString := Edit3.Text;
if ClientDataSet2.GotoKey then
begin
ClientDataSet2.Delete;
while not ClientDataSet2.Eof do
begin
ClientDataSet2 . Edit;
ClientDataSet2.FieldByName('ID").AsInteger := ID;
ID:=ID+1;
ClientDAtaSet2 Next;
end;
ClientDataSetl.ApplyUpdates(500);
Self.RemoteServerl.AppServer.DelLineltem(ID1);
end
else showmessage('ll‘iJ'W‘U’i1ﬂﬂ15auﬁ}1ﬁﬁaﬂmi');
end;

end;

procedure TOpenOrders.Button4Click(Sender: TObject);
var Rs:widestring;
begin
Rs = Self.RemoteServerl.AppServer.Total;
Self.Label30.Caption := Rs +"' U1N';

end;



procedure TOpenOrders.FormClose(Sender: TObject; var Action: TCloseAction);
begin

Self.RemoteServerl.Connected := false;
end;

end.

Source Code 1H@31U84 Client
1. CUSTOMER . PAS
unit Customer;

interface

uses
Address,Discount,MoneyDiscount,PercentDiscount,

PartDiscount,AllDiscount;

type
TCustomer = class

CustomerID : string;
FirstName : string;
LastName : string;
Company : string;
Discount : TDiscount;
Address : TAddress;

ViaTo : TAddress;

procedure SetCustomerID(CustomerID:string);

procedure SetFirstName(FirstName:string);

procedure SetLastName(LastNameD:string);

procedure SetCompany(Company:string):

procedure SetDiscount(Discount:TDiscount);

procedure Init(CustomerID,FirstName,LastName,Company:string);
function GetCustomerID:string;

function GetFirstName:string;
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function GetLastName:string;
function GetCompany:string;
function GetDiscount:real;

end;

implementation

procedure TCustomer.SetCustomerID(CustomerID:string);
begin
Self.CustomerID := CustomerID;

end;

procedure TCustomer.SetFirstName(FirstName:string);
begin
Self.FirstName := FirstName;

end;

procedure TCustomer.SetLastName(LastNameD:string);
begin
Self.LastName := LastName;

end;

procedure TCustomer.SetCompany(Company:string);
begin
Self.Company := Company;

end;

procedure TCustomer.SetDiscount(Discount: TDiscount);
begin
Self.Discount := Discount;

end;

procedure TCustomer.Init(CustomerID,FirstName,LastName,Company:string);

begin
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Self.CustomerID := CustomerID;
Self FirstName := FirstName;
Self.LastName := LastName;
Self.Company := Company;
Self.Discount := TDiscount.Create;
Self.Address := TAddress.Create;
Self.ViaTo := TAddress.Create;

end;

function TCustomer.GetCustomerID:string;
begin
Result := Self.CustomerlD;

end;

function TCustomer.GetFirstName:string;
begin
Result := Self.FirstName;

end;

function TCustomer.GetLastName:string;
begin
Result := Self.LastName;

end;

function TCustomer.GetCompany:string;
begin
Result := Self.Company;

end;

function TCustomer.GetDiscount:real;
begin

Result := Self.Discount.GetDiscount;
end;

bl

end.
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2. LINE_ITEM . PAS
unit Lineltem;

interface

uses
Discount,MoneyDiscount,PercentDiscount,

ProductSpecification,Dialogs,Sysutils;

type
TLineltem = class
ID : integer;
Quantity : integer;
ProdSpec : TProductSpecification;

Discounts : TDiscount;

procedure Init(ID:integer;Quantity:integer); virtual;
procedure SetProSpec(Spec:TProductSpeciﬁcation);
function GetDiscount:real; virtual;

function SubTotal:real; virtual;

procedure SetDiscount(Disc : TDiscount):

end;

implementation

procedure TLineltem.Init(ID:integer;Quantity:integer);
begin

SelfID :=1D;

Self.Quantity := Quantity;

end;

procedure TLineltem.SetProSpec(Spec: TProductSpecification);

begin

Self.ProdSpec := TProductSpecification.Create;
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Self.ProdSpec := Spec;

end;

function TLineltem.GetDiscount:real;
//var Quantity : integer;
begin
Quantity := Self.Quantity;
result := Self.Discounts.GetDiscount; //ProdSpec.GetDiscount(Quantity);

end;

function TLineltem.SubTotal:real;
var Sub : real;
begin
Sub := Self.Quantity * Self.ProdSpec.GetPrice;
showmessage(lntToStr(Self.Quantity)+'*'+ﬂoattostr(Self.ProdSpec.GetPrice)+'*'+ﬂoattostr
(Self.Discounts.GetDiscount));
if Self Discounts.ClassName="TMoneyDiscount' then
Result := Sub - Self.Discounts.GetDiscount
else
Result := Sub - (Sub*Self.Discounts.GetDiscount);
showmessage(
'ID :'+IntToStr(Self.ID) +
'‘SubTotall :'+FloatToStr(Sub)+
'SubTotal2 :'+FloatToStr(Result));

end;

procedure TLineltem.SetDiscount(Disc TDiscount);
begin
Self.Discounts = TDiscount.Create;
Self.Discounts := Disc;

end;

end.
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3. ORDER. PAS

unit Order;

interface

uses
ProductSpecification,Lineltem,Address,Customer,

Discount,MoneyDiscount,PercentDiscount,dialogs,sysutils;

type
LineltemPtr = "LineltemRec;
LineltemRec = record
Info : TLineltem;
Next : LineltemPtr;

end;

TOrder = class
OrderID : integer;
OrderDate : string;
ShipDate : string;
SalerID : string;
Count : integer;
First : LineltemPtr;

Last : LineltemPtr;

Customers : TCustomer;

procedure Init(OrderID:integer;

OrderDate,ShipDate,SalerID:string);

procedure SetCustomer(Cust : TCustomer);

Procedure Add(Lineltems:LineltemPtr);

Procedure DelLineltem(ID:integer);

procedure MakeLineltem(ID:integer;ProdSpec: TProductSpecification;

Quantity:integer;Discounts: TDiscount);
function CountLineltem:integer;

function Total:real;



procedure Find(ID:integer;var Trav:LineltemPtr);
procedure Delete(var Trav:LineltemPtr);
procedure UpdateID(ID:Integer);

function GetCustomerID:string;

end;

implementation

procedure TOrder.Find(ID:integer;var Trav:LineltemPtr);
begin
Trav := Self.First;
while (Trav”.Info.JD<>ID) and
(Trav<>nil) do
begin
Trav := Trav.Next;
end;

end;

procedure TOrder.Delete(var Trav:LineITemPtr);
var Temp:LineltemPtr;
begin
if (Trav=Self.First) then
begin
Self.First:=nil;

Self.Last:=nil;

Trav:=nil;
temp:=Trav;
end
else
begin

Temp := Self First;
while Temp.Next<>Trav do
Temp := Temp.Next;

if Trav<>Self.Last then



149

begin
Temp.Next := Trav.Next;
Temp = Trav,
Trav := Trav.Next;
end
else
begin
Self.Last := Temp;
Temp := Temp.Next;
Self.Last.Next := NIL;
end;
end;
Temp”.Info.Free;
Self.Count := Self.Count-1;

end;

procedure TOrder.UpdateID(ID:Integer);
var Trav:LineltemPtr;
begin
Trav := Self.First;
while Trav<nil do
begin
if Trav”.Info.ID>ID
then Trav~.Info.ID:=Trav”.Info.ID-1;
Trav := Trav.Next;
end;

end;

procedure TOrder.Init(OrderID:integer;OrderDate,ShipDate,SalerID:string);
begin

Self.OrderID := OrderID;

Self.OrderDate := OrderDate;

Self.SalerID := SalerID;

Self.Count := 0;



new(Self.First);
Self.First := NIL;
new(Self.Last);

Self.Last := NIL;

end;

procedure TOrder.SetCustomer(Cust : TCustomer);

begin

self.Customers := TCustomer.Create;

self.Customers := Cust;

end;

procedure TOrder. Add(Lineltems:LineltemPtr);

begin

if Self.First=NIL then
begin
Self.First ;= Lineltems;
Self First.Next := NIL;
end
else
begin
Self.Last.Next := Lineltems;
end;
Self.Last := Lineltems;
Self.Last.Next := NIL;

Self.Count:=Self.Count+1;

end;

procedure TOrder.DelLineltem(ID:integer);
var Trav:LineltemPtr;

begin

if Self. First<>nil then
begin

Self Find(ID, Trav);
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Self.Delete(Trav);
Self.UpdateID(ID);
end;

end;

procedure TOrder.MakeLineltem(ID:integer;ProdSpec: TProductSpecification;
Quantity:integer;Discounts: TDiscount);

var Lineltems:LineltemPtr;

begin
new(Lineltems);
Lineltems”.Info := TLineltem.Create;
Lineltems”.Info.Init(ID,Quantity);
Lineltems”.Info.SetDiscount(Discounts);
Lineltems”.Info.SetProSpec(ProdSpec);

Self.Add(Lineltems);

end;

function TOrder.CountLineltem:integer;
begin
Result := Self.Count;

end;

function TOrder.Total:real;

var Trav:LineltemPtr;

Sum : real;
begin
Sum = 0;

Trav := Self.First;
while Trav<>NIL do
begin
Sum := Sum + Trav”.Info.SubTotal;

Trav := Trav.Next;
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end;
Sum := Sum - ((Sum*self.Customers.GetDiscount)/100);
Result := Sum;

end;

function TOrder.GetCustomerID:string;
begin
Result := Self.Customers.CustomerID;

end;

end.

4. ORDERSYSTEMFR . PAS

unit OrderSystemFTr;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
ComServ, ComObj, VCLCom, StdVcl, BdeProv, DataBkr, DBClient, OrderServer TLB,
Db, DBTables,
ProductSpecification,Lineltem,Address,Customer,
Discount,MoneyDiscount,PercentDiscount,Order,

OrderSystems, Provider;

type
TOrderSystem = class(TRemoteDataModule, IOrderSystem)

Tablel: TTable;

Table2: TTable;

Table3: TTable;

Table3CUSTOMER _ID: TStringField;

Table3FIRST NAME: TStringField;

Table3LAST NAME: TStringField;

Table3COMPANY'": TStringField;



Table3PERCENT DISCOUNT: TFloatField;
Table3ADDRESS: TADTField;
Table3ADDRESS ID: TStringField,;
Table3STREET: TStringField,;
Table3STAMBOL: TStringField;
Table3AMPHOR: TStringField,;
Table3PROVINCE: TStringField;
Table3ZIPCODE: TStringField;
Table3TEL: TStringField;
Table3VIA TO: TADTField;
Table3ADDRESS 1D2: TStringField;
Table3STREET2: TStringField;
Table3STAMBOL2: TStringField;
Table3AMPHOR2: TStringField;
Table3PROVINCE2: TStringField;
Table3ZIPCODE2: TStringField;
Table3TEL2: TStringField;
NestedTablel: TNestedTable;
NestedTable2: TNestedTable;
NestedTable1ID: TFloatField;
NestedTable lUPC: TStringField;
NestedTable1QTY: TFloatField;
NestedTable2STEP: TFloatField;
NestedTable2DISCOUNT: TADTField,
NestedTable2BAHT: TFloatField;
NestedTable2PERCENT: TFloatField;
DataSetProviderl: TDataSetProvider;
DataSetProvider2: TDataSetProvider;
NestedTableIDESCRIPTION: TStringField;
NestedTable1PRICE: TFloatField;
NestedTableIDISCOUNT: TFloatField;
NestedTableIDISCOUNTBaht: TFloatField;
NestedTableISUB_TOTAL: TFloatField;

TablelORDER_ID: TFloatField;
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TableICUSTOMER_ID: TStringField;
TableIORDER_DATE: TStringField;
Table1SHIP_DATE: TStringField;
TableISELLER _ID: TStringField;
Table1LINE ITEM: TDataSetField;
Query!l: TQuery;

Table2UPC: TStringField;
Table2DESCRIPTION: TStringField;
Table2PRICE: TFloatField;
Table2DISCOUNT _LIST: TDataSetField;
NestedTablelMATCH_STEP: TIntegerField;

procedure NestedTable1CalcFields(DataSet: TDataSet);

private

{ Private declarations }

public

{ Public declarations }

protected

1

function StartOrder(const CustomerID: WideString): WideString; safecall;

procedure EndOrder; safecall;

function MakeLineltem(const UPC: WideString; QTY: Integer): WideString;

safecall;
function DelLineltem(ID: Integer): WideString; safecall;
function Total: WideString; safecall;
function GetOrderID: Integer; safecall;
function GetCustomerID: WideString; safecall;
function GetOrderDate: WideString; safecall;
function Get_Tablel: IProvider; safecall:
function Get_Table2: IProvider; safecall;
function Get_Table3: IProvider; safecall;
function Get_DataSetProviderl: IProvider; safecall;
function Get_DataSetProvider2: IProvider; safecall;

function DelOrder(const OrderID: WideString): WideString; safecall;

function EditOrder(const OrderID: WideString): WideString; safecall;

procedure CalcNested1(Param1: Integer); safecall;
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end;

var
OrderSystem: TOrderSystem;

OrderSys : TOrderSystems;

implementation

{$R * DFM}

function TOrderSystem.StartOrder(const CustomerID: WideString): WideString;
var OrderID : integer;

Discount : real;
begin

Self.Tablel.Close;

Self.Table2.CLose;

Self. Tablel.Open;

Self. Table2.Open;

Self.Table3.SctKey;

Self.Table3CUSTOMER ID.AsString = CustomerID:

if Self.Table3.GotoKey then

begin
Discount := Self Table3PERCENT_DISCOUNT AsFloat;
Self.Tablel.Last;

OrderID := Self.TableIORDER_ID.AsInteger + 1;

OrderSys := TOrderSystems.Create;

OrderSys.StartOrder(OrderID,CustomerID,Discount);

Self.Tablel.Insert;

Self TablelORDER_ID.AsString := IntToStr(OrderID);

Self. TablelCUSTOMER_ID.AsString := CustomerID;

Self. TablelORDER DATE.AsString := OrderSys.Orders.OrderDate;
i



156

Self.Tablel.ApplyUpdates;
sELF.Tablel.CommitUpdates;
//
Result =",
end

else Result := "hiwusagnamneiay “+CustomerlD;

end;

procedure TOrderSystem.EndOrder;
begin
OrderSys.EndOrder;
OrderSys.Free;

end;

function TOrderSystem.MakeLineltem(const UPC: WideString;
QTY: Integer): WideString;
var ID : integer;
Baht,Percent,Price : real;
begin
Self.Tablel.Refresh;

Self.Table2.Refresh;

Self. Tablel.SetKey;
Self.TablelORDER_ID.AslInteger := OrderSys.GetOrderID;

Self.Tablel.GotoKey;

Self.NestedTablel.Open;
Self.Table2.SetKey;
Self.Table2UPC.AsString := UPC;
if Self. Table2.GotoKey then
begin

Self NestedTablel.Last;



/Il showmessage('BEFORE
"+Self.NestedTable 1ID.AsString+*'+IntToStr(Self.NestedTable 1 RecNo)+*'+IntToStr(Self.Nested Tabl
el.RecordCount));

ID := Ordersys.Orders.Count;
/ showmessage(IntToStr(ID));

ID :=ID+1;

I
showmessage(Self NestedTable1TD.AsString+"*+IntToStr(Self.NestedTable1.RecNo)+'*'+IntToStr

(Self.NestedTable1.RecordCount)+'*'+IntToStr(ID));

Self NestedTablel.Insert;
Self.NestedTable1ID.AsInteger = ID;
Self.NestedTablel UPC.AsString := UPC;
Self.NestedTableIQTY . Aslnteger := QTY;
I
Self.NestedTable1.ApplyUpdates;
Self.NestedTablel.CommitUpdates;
Self.Tablel.ApplyUpdates;

Self.Tablel.CommitUpdates;

Self.Tablel.Refresh;

Self.Tablel.SetKey;

Self.TablelORDER_ID.AsInteger := OrderSys.GetOrderID;

Self.Tablel.GotoKey;

Self.NestedTable1.Open;

Self NestedTablel.First;

While (not Self NestedTable1.Eof) and
(Self.NestedTable 1 UPC.AsString <> UPC)

do Self.NestedTablel .Next;

Baht := 0;

Percent :=0;
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Baht := Self.NestedTable IDISCOUNTRBaht.AsFloat;
Percent := Self.NestedTableIDISCOUNT.AsFloat;
Price := Self.NestedTable IPRICE.AsFloat;
ShowMessage(
"Baht :: ' + FloatToStr(Baht) +
' Percent :: ' + FloatToStr(Percent) +
" Price :: ' + FloatToStr(Price) +
"RecNo :: '+ IntToStr(Self.NestedTable1.RecNo)
&
1
if Baht<>0 then
begin
OrderSys.MakeLineltem(ID,UPC,QTY,Price,Baht, 1);
end
else
begin
OrderSys.MakeLineltem(ID,UPC,QTY,Price,Percent,0);
end;
Result :=";
end

else Result := "linudud1ndons:;

end;

function TOrderSystem.DelLineltem(ID: Integer): WideString;

begin
OrderSys.DelLineltem(ID);

Result :=";

end;

function TOrderSystem.Total: WideString;

var s : widestring;



begin
s := FLoatToStr(OrderSys.Total);
Result :=s;

end;

function TOrderSystem.GetOrderID: Integer;
begin
Result := OrderSys.GetOrderID;

end;

function TOrderSystem.GetCustomerID: WideString;
var s:widestring;
begin

s := OrderSys.GetCustomerID;

Result :==s;

end;

function TOrderSystem.GetOrderDate: WideString;
var s:widestring;
begin

s := OrderSys.GetOrderDate;

Result :=s;

end;

function TOrderSystem.Get_Tablel: IProvider;
begin
Result := Tablel.Provider;

end;

function TOrderSystem.Get_Table2: IProvider;
begin
Result ;= Table2.Provider;

end;



function TOrderSystem.Get Table3: IProvider;
begin
Result := Table3.Provider;

end;

function TOrderSystem.Get_DataSetProviderl: IProvider;
begin
Result := DataSetProviderl.Provider;

end;

function TOrderSystem.Get_DataSetProvider2: IProvider;
begin
Result := DataSetProvider2.Provider;

end;

function TOrderSystem.DelOrder(const OrderID: WideString): WideString;
begin
Self.Tablel.SetKey;
Self. TableIORDER _ ID.AsString := OrderID;
if Self. Table1.GotoKey then
begin
//Self.Tablel.Edit;

Self. Tablel.Delete;

/
Self. Tablel.ApplyUpdates;
Self. Tablel.CommitUpdates;
/1
o Ay ) Y v
Result == ('au“luﬁwwmmam '+OrderID+' L158U5DULUAT');
end

3
A

else Result ;= ("l‘JJ'WUGLUﬁ‘JQ“IfE)ﬁﬁ}BJmS');

end;

function TOrderSystem.EditOrder(const OrderID: WideString): WideString;

var Discount : real;
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Baht,Percent : real;
ID,QTY,KindOf : integer;
CustomerID,UPC : string;
Price : real;

n,m : integer;

begin

1

1

Self.Tablel.Close;

Self. Table3.Close;

Self. Tablel.Open;

Self.Table3.Open;

Self. Tablel.SetKey;
Self. TableIORDER_ID.AsString := OrderID;
if Self.Table1.GotoKey then

begin

Self.NestedTable1.Close;

Self.NestedTablel.Open;

CustomerID := Self. TablelCUSTOMER _ID.AsString; Self.Table3.SetKey;
Self. Table3CUSTOMER ID.AsString := CustomerlD;
Self.Table3.GotoKey;

Discount := Self. Table3PERCENT DISCOUNT.AsFloat;

OrderSys := TOrderSystems.Create;

OrderSyS.StartOrder(StrToInt(OrderID),CustomerID,Discount);

n := Self.NestedTable1.RecordCount;
Self NestedTablel.First;

m:=1;
while not Self NestedTablel.Eof do

begin
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ID := Self.NestedTable1ID.AsInteger;
UPC := Self.NestedTablelUPC.AsString;
QTY := Self.NestedTable1QTY.AsInteger;

Price := Self.NestedTable 1 PRICE.AsFloat;

//Self NestedTable1.Edit;

//Self NestedTable1.OnCalcFields;

Baht :=0;
Percent :=0;
Baht := Self.NestedTable ] DISCOUNTBaht. AsInteger;
Percent := Self.NestedTableIDISCOUNT. AsInteger;
showmessage(FloatToStr(Baht)+'*'+FloatToStr(Percent)+'*'+IntToStr(QTY));
if Baht<>0 then
OrderSys.MakeLineltem(ID,UPC,QTY,Price,Baht,1)
else

OrderSys.MakeLineltem(ID,UPC,QTY,Price,Percent,0);

// m:=mtl;
Self.NestedTablel .Next;

end;

Result :=";
end
s 4 Ay
else Result == "lunwuludideindoans:

end;

{procedure TOrderSystem.NestedTable1CalcFields(DataSet: TDataSet);
var QTY,Step : integer;

Price : real;

Baht,Percent : real;

UPC : string;
begin

QTY := Self.NestedTable1QTY .AsInteger:



_ Price := Self.NestedTable1PRICE.AsFloat;
Baht :=0;

Percent := 0;

UPC := Self.NestedTable lUPC.AsString;
Self.Table2.SetKey;
Self.Table2UPC.AsString := UPC;

Self.Table2.GotoKey;

Self NestedTable2.Last;

Step := Self.NestedTable2STEP. AsInteger;

while Step>QTY do
begin
Self NestedTable2.Prior;

end;

Baht := Self NestedTable2BAHT.AsFloat;

Percent := Self NestedTable2PERCENT.AsFloat;

Self.NestedTableIDISCOUNTBaht.AsFloat := Baht;

Self.NestedTable ] DISCOUNT.AsFloat := Percent;

Self NestedTable]1SUB_TOTAL.AsFloat := Price - Baht - ((Percent*Price)/100);

end;}

{procedure TOrderSystem.CalcNested1(Param1: Integer);
var QTY,Step : integer;

Price : real;

Baht,Percent : real;

UPC : string;
begin

QTY = Self NestedTablel1QTY.AsInteger;



Price := Self.NestedTable1PRICE.AsFloat;
Baht :=0;

Percent :=0;

UPC = Self.NestedTablelUPC.AsString;
Self.Table2.SetKey;
Self.Table2UPC.AsString := UPC;

Self.Table2.GotoKey;

Self NestedTable2.Last;

Step := Self.NestedTable2STEP.AsInteger;

while Step>QTY do
begin
Self.NestedTable2.Prior;

end;

Baht := Self NestedTable2BAHT.AsFloat;

Percent := Self NestedTable2PERCENT.AsFloat;

Self.NestedTable I DISCOUNTBaht.AsFloat := Baht;

Self NestedTable 1 DISCOUNT.AsFloat := Percent;

Self NestedTable] SUB_ TOTAL.AsFloat := Price - Baht - ((Percent*Price)/100);

end;}

procedure TOrderSystem.NestedTable1CalcFields(DataSet: TDataSet);
var QTY,Step,MatchStep : integer;

Price : real;

Baht,Percent : real;

UPC,s : string;

Saveplace : TBookmark;
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begin
QTY := Self.NestedTablel1QTY.AsInteger;
Price := Self.NestedTableIPRICE.AsFloat;
Baht := O;Y
Percent := 0;
UPC := Self NestedTablelTUPC.AsString;
Self.Table2.Close;
Self.Table2.Open;
Self.Table2.SetKey;
Self. Table2UPC.AsString := UPC;

Self.Table2.GotoKey;
Self.NestedTable2.Open;

MatchStep = 0;
Self NestedTable2.First;
while not Self.NestedTable2.Eof do
begin
Step := Self.NestedTable2STEP. AsInteger;
if (QTY>Step) and (Step>MatchStep) then
begin
MatchStep:=Step;
end;
Self.NestedTable2.Next;
end;
Self.NestedTableIMATCH_STEP.AsInteger := MatchStep;
if MatchStep <> 0 then
begin
Self.NestedTable2.First;
while (not Self NestedTable2.Eof) and
(Self.NestedTable2STEP. AsInteger<>MatchStep)
do Self.NestedTable2.Next;

Baht := Self.NestedTable2BAHT.AsFloat;
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Percent := Self NestedTable2PERCENT.AsFloat;

end;

Self NestedTable IDISCOUNTBaht.AsFloat := Baht;
Self.NestedTable1IDISCOUNT.AsFloat := Percent;
Self.NestedTableISUB_TOTAL.AsFloat
=(Price*QTY) - Baht - ((Percent*Price*QTY)/100);

end;

initialization
TComponentFactory.Create(ComServer, TOrderSystem,
Class_OrderSystem, ciMultilnstance, tmApartment);

end.

5. SERVER. PAS

unit Server;

interface

uses
Windows, Messages, SysUTtils, Classes, Graphics, Controls, Forms, Dialogs,
StdCtrls;

{ ProductSpecification,Lineltem,Address,Customer,
Discount,MoneyDiscount,PercentDiscount,Order,
OrderSystems,OrderSystemFr, Db, DBTables, Grids, DBGrids, DBClient,

MConnect, MidasCon;}

type
TServerForm = class(TForm)
Labell: TLabel;
Label2: TLabel;
private
{ Private declarations }

public
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{ Public declarations }

end;

var

ServerForm: TServerForm;

implementation

{SR * DFM}

end.
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