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2.1 Software ��������ก��(�)�� Application 

 
 -OS X (Snow Leopard, Lion), iOS(4.3), Window 7 
 -����ก�� Xcode (Version 4.0, 4.1) 
 -Web browserFirefox SQLite Manager Add-on 
 -����ก�� Visual Studio 2010 
 

2.2Hardware ��������ก��(�)�� Application 

 
 -iMac, iPhone, iPad 
 -Notebook 
 

2.3 ก��������
ก�4 xcode ��ก��
6������
ก�4 
 

 Getting Start 
 3�45����ก�� Xcode 3678ก File > New > New Project ;<�=>?@ABCAD5EDFAGH=I 2.1 ��AกJKLM? 
 



 

 

 �5N�=��<3FHBCAD O 
Navigation-based Application
 Q78กA�3�RI����3;Q�5N 
OpenGL ES Application 
 Q78กA�3�RI����3;Q �5N 
Split View-based Application

Q78กA�3�RI����3;Q �5N 
ULID3�V? Table View �6< HADKXA3�V? 
Tab Bar Application 
 Q78กA�3�RI����3;Q �5N 
Utility Application 
 Q78กA�3�RI����3;Q �5N 
Modal View \5@ 
View-based Application 
 Q78กA�3�RI����3;Q�5N 

 
9�(��� 2.1Create new project 

 
O 5ED?=M 

based Application 
Q78กA�3�RI����3;Q�5N xcode ;<^�@AD Navigation Controller �6< table 

 
Q78กA�3�RI����3;Q �5N xcode ;<3GRI� Framework H=I;̀A3�V?BC8กA�ab@ OpenGL

based Application 
8กA�3�RI����3;Q �5N xcode ;<^�@AD View a>@ 2 view �5N View 

�6< HADKXA3�V? Detail pane ULID3�V? View 

Q78กA�3�RI����3;Q �5N xcode ;<^�@AD Tab Bar Controller a>@ 

Q78กA�3�RI����3;Q �5N xcode ;<^�@AD View H=I�= info Button H=I^A�A�d3�6=IN?>?@A a? 

 
Q78กA�3�RI����3;Q�5N xcode ;<^�@AD View H=I�= View Controller a>@ 
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table a>@ 

OpenGLa>@  

View HADU@AN3�V? Master pane  

H=I^A�A�d3�6=IN?>?@A a? Present  



 

 

Window-based Application
 Q78กA�3�RI����3;Q �5N

;Aก?EM?ก5 Next>
 

 

2.3.1 ก��
(��4 Framework
>AกB@8DกA�3GRI� 

���3;QaB@ Target> Build Phases > Link Binary With Libraries >
 

 

based Application 
Q78กA�3�RI����3;Q �5N xcode ;<^�@AD3eGA< AppDelegate KLM?�Aa>@3HCA?EM?

Next>BEMDb7I8a? Product Name >ก5 Next >3678ก Location >

9�(��� 2.2Options for new project 
 

Framework 
>AกB@8DกA�3GRI� Framework H=I3ก=INXK@8D3K@A\� ;<B@8Dก5H=I b7I8���3;Qa? 

Target> Build Phases > Link Binary With Libraries >3Q�7I8D>�AN 

9�(��� 2.3 กA�3GRI� Framework 3K@A\�a? Project 

7 

KLM?�Aa>@3HCA?EM? 
Location >ก5 Create 

 

H=I3ก=INXK@8D3K@A\� ;<B@8Dก5H=I b7I8���3;Qa? pane 5@A?U@AN >b7I8
3Q�7I8D>�AN + 
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2.3.2 Xcode workspace 

 

   
 

9�(��� 2.4 G7M?H=IกA�H̀ADA?K8D����ก�� xcode 
 

1. Toolbar Run Q78 Run Program Q6RhกQ@AD\X@ ;<�=Run, Test, Profile, Analyze 
 

 Stop Q78 �jk�>Nj5กA��E? 
 Scheme Q78 Target K8DกA��E? 3bC? Simulator, iOS Device 
 Breakpoint Q78 กA�Nก36Rก Breakpoint Hjก;j5a?>?@A?EM? O  
 Editor Q78 กA�3678ก Page Control ^`A>�El Workspace 
 View Q78 กA��^5D/UC8? view 87I? O  
 Organizer Q78 กA�;E5กA� Apple Certification Authorization K8D DeviceH=I3�V? Target 

2. Navigator Q78^CX?H=I�^5D\n6o�6<กA�DebugHEMD>�5a?���3;Q 3bC? Header, 
Implementation, Framework, Function, Class, Method, Warning, Error, Breakpoint, etc. 

3. Debug Area Q78^CX?H=Iab@^`A>�El Debug �^5DXCABEX���\>?3กrlQCA3HCA\>�C\X@ >�78d@Aa?
����ก��3K=N?^EID�^5D Log (NSLog) \X@ กr;<?̀A�A�^5Da?^CX??=M 

4. Utilities Q78^CX?H=I�^5D Quick Help, Property BCAD O  
5. Libraries Q78^CX?H=I�^5D Libraries BCAD O 3bC? Object, Snippet, Media, Template Libraries 

1 

3 

4 2 

6 

5 



 

 

6. Coding Area Q78^CX?H=I3K=N?�Q@5>6EกกA�H̀ADA?K8D����ก��
2.3.3 ก����� NeXT Interface Builder
 กA�ab@ IB (Interface Builder) 
K8D xcode BEX8NCADกA�ab@DA?�=5ED?=M
��<กAuBEX��� 

IBOutletUITableView *TableView;

>�78 

@property (nonatomic, retain
>AกH̀AXRy=>6EDB@8D��<กAu

@synthesize TableView; 

��<กAu IBOutlet 3G7I8a>@ 
UITableView Q78b?R5K8DBEX���
*TableView Q78b7I8K8DBEX���
 

  
 ;Aก?EM?6Aก TableView 

Q78^CX?H=I3K=N?�Q@5>6EกกA�H̀ADA?K8D����ก�� 
Interface Builder 

IB (Interface Builder) ?EM? Q78กA�ab@ Function H=I3�V?6Eกz{< drag&drop 
BEX8NCADกA�ab@DA?�=5ED?=M 

*TableView; 

retain) IBOutlet UITableView *TableView; 
>AกH̀AXRy=>6EDB@8D��<กAu @synthesize a?>?@A Implementation 5@XN 

 

3G7I8a>@ IB �}@;EกBEX��� 
Q78b?R5K8DBEX��� 

Q78b7I8K8DBEX��� 

 

9�(��� 2.5 >?@A Interface Builder 

TableView �AXADl?G7M?H=IXCAD 
 

9 

drag&drop K8D interface 

 



 

 

 ;Aก?EM?B@8Dก̀A>?5 Property 
1. Q6RhกKXAH=I File~s Owner 

 

 

 2.Q6Rhก6Aก TableView 
 
 
 

 
9�(��� 2.6 กA��H�กBA�AD 

 
Property a>@BA�AD5ED?=M 

File~s Owner ;<��AกJ>?@ABCAD5EDFAGH=I �2.7� 

 

9�(��� 2.7File~s Owner Property 
 

TableView \�H=I Table H=I6Aก3K@A�A 

Drag & Drop 

10 

 



 

 

 

 3.;<��AกJ>?@ABCAD5EDFAGH=I 
  

2.3.4ก�����ก�N
�� O�P�
 1.6Aก TableView �AXADl?G7M?H=IXCAD;<��AกJBA�AD5EDFAGH=I 
 2.5El3lRM6Q6RhกH=I .h K8D 

 
 

9�(��� 2.8 กA�ก̀A>?5 Property a>@ Object 
 

;<��AกJ>?@ABCAD5EDFAGH=I 2.9 

 
 

9�(��� 2.9File Owner Property 
 

ก�����ก�N
�� O�P� Drag & Drop 
�AXADl?G7M?H=IXCAD;<��AกJBA�AD5EDFAGH=I 2.10 
K8D File ;<��<กJ>?@ABCAD5EDFAGH=I 2.10 

11 
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9�(��� 2.10 กA�3�=Nก>?@ABCAD�Nก 
 

>�783�=Nกab@ Assistance Editor FAGH=I 2.11 
 

 
 

9�(��� 2.11 กA�6Aก�5Nab@ Assistance Editor 
 

 3.Q6RhกKXAH=I Table H=I �6@X 6Aก\�H=I >?@ABCAD.h H=I3�45KLM?�A5EDFAGH=I 2.12 
 

Assistance Editor Mode 
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9�(��� 2.12 กA�6Aก Object \�H=I\n6o 3G7I8ก̀A>?5 Property 
 
 4.;<��AกJ>?@ABCAD5EDFAGH=I 2.12 ;Aก?EM?a>@BEMDb7I8 BEX���H=Iab@ 8@AD8RDdLD Object 
 

 
 

9�(��� 2.13 กA�BEMDb7I8BEX���K8D Object 
 

 ;Aก?EM? Program ;< H`AกA�^�@AD @property, BEX��� Local, @synthesize, release, delegate a>@
�5N8EB�?�EBR5EDFAGH=I 2.13 
 



 

 

9�(��� 2.1

9�(��� 2.15
 
 
 

 
2.14 กA���<กAu Property �ll drag & drop K8D Object

 

 
5 กA���<กAu Property �ll drag & drop K8D Object 

14 

 

Object >?@A .h 

 

Object >?@A .m 
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2.4 (UV�W��ก��������9��� Objective-C 9���� X-Code 
�UVZ���� 
 
2.4.1 ก���[�
(��4 Framework 
6��4���\]�̂ 

 #import <FrameworkName/FrameworkName.h> 
 �5Na? Framework กr;<�= Class H=I^�@AD�Aa>@^`A3�r;^A�A�d?`A\�ab@DA?\5@HE?H=  �BC;`A3�V?H=I
;<B@8D�}@XCA Framework \>?�= Class 8<\�a>@ab@DA?\5@l@AD a?^CX??=M8A;;<B@8DQ@?>A ;Aก API 
Reference H=I�=8N}CFANa? ProgramXcode NกBEX8NCAD3bC?<MapKit/MapKit.h>;<^A�A�dab@DA? BEX���
H=I3ก=INXกElกA�H̀A����ก����<NjกQo(Application)H=Iab@ UIMapView BEX8NCAD3bC? BEX�����<3FH 
MKMapViewH=I;< ^�@AD MapView KLM?�A�5N\�C;`A3�V?B@8Dab@ Interface Builder K8DBEX����ก�� 
 
2.4.2 ก��_���� Class 
�� ก�����ก�N��O
��,]a�ก̂���6Z� Class 

ClassName.h (header) 

@interface ClassName : ClassType<ProtocolReferenceName> { 
    [1] VariableType *VariableName; 
 } 
 
@property (nonatomic, retain) InterfaceBuilderTypeVariableType *VariableName; 
 
 -(void)FunctionName:(VariableType *)Parameter1 and:(VariableType *)Parameter2; 
 +(void)FunctionName:(VariableType *)Parameter1 and:(VariableType *)Parameter2; 
 
 @end 
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ClassName.m (implementation) 

@implementation ClassName 
 
 -(void)FunctionName:(VariableType *)Parameter1 and:(VariableType *)Parameter2{ 
//function Method 
 }; 
 
 +(void)FunctionName:(VariableType *)Parameter1 and:(VariableType *)Parameter2{ 
//function Method 
 }; 
 
 @end 
 
 กA�^�@AD Class ^A�A�dก�<H`A\5@�5N��<กAu b7I8Q6A^ b?R5K8DQ6A^ (>AกB@8DกA�a>@3�V? 
Class H=I\�CabCb?R5K8DQ6A^a5 O a>@3�Aa^Cb?R5XCA3�V? NSObject ) �6< 3�A^A�A�d3GRI� Protocol H=I
B@8DกA� ab@DA?\5@B�D>6EDb7I8b?R5K8DQ6A^FANa?^E�6Eกz{o <>3GRI�a>@ Class H=I^�@ADKLM? �=กA�
B8l^?8DBC8 Protocol 3>6CA?EM?3bC?3�7I8B@8DกA�ab@DA?UITableView FANa?Q6A^H=I\�CabC ��<3FH
UITableViewController ;LD;̀A3�V?H=I;<B@8Dก̀A>?5 Protocol a>@กEl Class BA� Q̀A^EID3bC? 

@interface classSample : NSObject<UITableViewDelegate, UITableViewDataSource> 

 
 กA���<กAuBEX���H=IB̀A�>?CD [1] Q6@ANกElกA���<กAu  private K8D class FANa?FAzA C ;<ab@
DA?\5@3G=ND�QCFANa? implement K8D class BEX38D3HCA?EM?d@A;<��<กAu3�V? public ;<^A�A�d ��<กAu
BEX���3�V? property 5EDa?BEX8NCADK@ADl?�6<B@8DH̀AกA� synthesize a?\n6o implementation 
 กA�^�@AD function K8D class ;<�=กA�^�@AD3�V?6Eกz{<35=NXกE?กElBEX��� H=I�=HEMD private �6< 
public �5N;<d}กl8กH=IกC8?>?@Ab7I8n�DกobE? b?R5 private ;<3�V? (-) �6< public ;<3�V? (+)  ;Aก?EM?;<
^A�A�d^�@ADBEX��� parameter 3G7I8�ElQCA;Aก?8ก function \5@3bC?35=NXกElFAzAU=5ED3bC?BEX8NCAD 
K@ADB@?H=I�^5D8N}C 
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>�AN3>Bj: กA���<กAuBEX���FANa? Objective-C ?EI?^CX?a>�C ;<ab@3�V? Pointer Nก3X@?กA���<กAu 
BEX���b?R5H=I\�CabC NSxxx >�78 UIxxx 
 
2.4.3 ก��
���ก������Function method 

 

��OZ�e�� 

[selfmyFunction]; 
 
 [selfviewDidload]; 
 
 [NSStringstringWithFormat:@"%@", StringVariable]; 
 ^A�A�d3�=Nกab@DA?n�DกobE?\5@5EDBEX8NCADK@ADB@?ULIDa?�BC6< class H=I?̀A�Aab@DA?�Eก;<�= Function 
H=IH`A�Aa>@8N}C�6@X3G7I8QXA�^<5Xกa?กA�ab@DA? �5Nd@AB@8DกA�3�=Nก Function FANa? Class BEX38D ;<
^A�A�dH`A\5@�5Nab@Q̀AXCAself 3G7I8l8กXCA3�V?n�DกobE?K8D�E?38D 
 
2.4.4 ก���[�\]�̂���Z�fe9���� Directory 
h��Oก���� Project 
(��4
6��4���\]�̂�ajjk��� 

 

 #import "ImplementName.m" or "HeaderName.h" 
 
�5N^A�A�dH`AกA� import \5@HEMDa?\n6o  Header �6<\n6o Implement 
2.4.5 ก�����ก�N�U�Z Class 
 
 @classClassName; 
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2.4.6 ก��_���� Class 
�l����h���_����6mV�
Z�9���� Project 

        2.4.6.1_�����h� import \]�̂j�ก header ZU��4� 
 
#import "OtherClassName.h" 
 
 @interface ClassName : ClassType<ProtocolReferenceName> { 
OtherClassName *VariableName; 
 } 
 

        2.4.6.2 _�����h����ก�N�U�Z class 

 

 @classOtherClassName; 
 
 @interface ClassName : ClassType<ProtocolReferenceName> { 
OtherClassName *VariableName; 
 } 
 

9����\]�̂ ClassName.m 

 #import "OtherClassName.h" 
 @implementation ClassName 
 
 @end 
 กA���<กAu�ll?=M�=K@8�BกBCADกE?B�DH=Id@A\�CH`AกA� import Q6A^3K@A�A;<H̀Aa>@BEX��� b?R5 
OtherClassName \�C�}@;Eก�Q�D^�@ADFANa?K8D class ��<3FH OtherClassName ;<�}@�BC3G=NDXCA Other 
ClassName Q78b7I8 class >?LID3HCA?EM?  
 >Aก;`A3�V?B@8Dab@XRy=��<กAub7I8 class �BC8NAกa>@�E? �}@XCA�Q�D^�@ADFANa? class 3�V?8NCAD\� 
^A�A�dH`A\5@�5NกA� import \n6o .h K8D class ?EM?\�NED\n6o .m H=I3�AB@8DกA�ab@DA? 5ED3bC?BEX8NCAD 
K@ADB@?(�5N�กBRH=I?RN�กE?;<��<กAuBEX���5@XNXRy=^�@AD�5N��<กAub7I8Q6A^) 
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2.4.7 ก��jZ�(UV������ memory 
��ก���U��e� memory (UV�W�� 
 
ก��jZ� memory 

VariableType *VariableName = [[VariableTypealloc] init]; 
 
ก���U� memory 

[VariableName release]; 
 a?กA�;8DG7M?H=Ia>@กElBEX���3�A;̀A3�V?B@8D;8D memory กElBEX���H=I3�V? pointer �6<3�7I8 �=กA�
ab@DA?3^�r;\�CQX�H=I;<67�Q7?QCA?EM?HRMD\� 3G�A<8A;H`Aa>@3�V?^A3>BjK8DกA�3กR5 memory leak \5@ 
 
2.4.8 ก��ก[�n�h�e� property �e�� o �n�ก����O
�����
��_����6mV� 

 

VaribleName = 13.727775; 
ClassName.PropertyName = NO; 
VariableName = [UIColorcolorWithWhite:Valuealpha:Value]; 
 [UIViewVariableName setFrame:CGRectMake(yPoint, xPoint, ySize, xSize)]; 
 กA�ก̀A>?5QCAa>@กElBEX���BCAD O ^A�A�dH̀A\5@a?>6AN O XRy=a?FAzA Objective-C 3bC?35=NXกEl 
FAzA C Q78^A�A�dab@ Expression (=) a?กA��85QCA\5@HE?H= >�78;<ab@ Function H=I^�@ADKLM?�Aa? BEX
���b?R5?EM? O  ก̀A>?5QCAกr\5@5EDBEX8NCADH=I�^5DK@ADB@? 
 
2.4.9n��กก�������� Delegate 
(U�Z
6��pm� interface ��V�n4h9���� Project 
 a?กA�3K=N? Application lADQ�EMD3�AB@8DกA�H=I;<3�=NกdLDn�DกobE?a?>?@A87I? O  �BC\�C^A�A�d3�=Nก
\5@ ULID8A;�=3>Bj�6�A;Aก Class H=I�=n�DกobE?H=IB@8DกA�3�=Nก3�V? Class ��CK8D Class H=IH̀ADA?8N}C^A�A�d
��<กAu AppDelegate  KLM?�A3G7I8ab@a?กA�3K@AdLD�5N�=XRy=กA�5ED?=M 
 
O�P�ก�������� Delegate 
1. H̀AกA� import \n6o AppDelegate.h K8D Project 3K@A�A 
 2. ��<กAuBEX���KLM?�A3�V?��<3FH AppDelegate 3G7I8ab@a?กA� Share Delegate BA� syntax ?=M 
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AppDelegate *delegate = [[UIApplicationsharedApplication]delegate]; 
 
3. 3�=Nก subclass �CA? delegate \�;?dLD\n6oH=IB@8DกA� (;`A3�V?B@8D import \n6o class H=I;<3K@AdLD �A
5@XN3G7I8a>@ class ��;;jlE?�}@;EกXCA�=BEX���?EM? O 8N}Ca? class H=I;<3K@AdLD ) 
��OZ�e��ก�������� 

 

TestAppDelegate.h 

#import <UIKit/UIKit.h> 
@classTestViewController; 
@interface TestAppDelegate : NSObject<UIApplicationDelegate> { 
} 
@property (nonatomic, retain) IBOutletUIWindow *window; 
@property (nonatomic, retain) IBOutletTestViewController *viewController; 
@end 
n4��
n�k :IBOutlet  Q78กA���<กAu3G7I8a>@HAD Interface Builder �}@XCA�= Outlet b7I8?=M8N}C3G7I8?̀A\� �ND
3K@AกEl UI ?EM? O  
 
TestAppDelegate.m 

#import "TestAppDelegate.h" 
#import "TestViewController.h" 
@implementation TestAppDelegate 
@synthesize window=_window; 
@synthesize viewController=_viewController; 
- (BOOL)application:(UIApplication *)application didFinishLaunchingWithOptions:(NSDictionary 
*)launchOptions{ 
self.window.rootViewController = self.viewController; 
    [self.windowmakeKeyAndVisible]; 
returnYES; 



 

 

} 
- (void)dealloc{ 
    [_windowrelease]; 
    [_viewControllerrelease
    [superdealloc]; 
} 
@end 
 
TestAppDelegate.xib 

9�(��� 

 
RootViewController.h 

#import <UIKit/UIKit.h>
@classOtherViewController
@interface TestViewController : 
@property (nonatomic,retain
@property (nonatomic,retain
- (IBAction)GoFunction; 
- (void)CallFunction; 
@end 

release]; 

 
9�(��� 2.16�������	
� NIB ��� TestAppDelegate

<UIKit/UIKit.h> 
OtherViewController; 

TestViewController : UIViewController 
retain) OtherViewController *otherViewController; 
retain) IBOutletUIButton *button; 
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TestAppDelegate 
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RootViewController.m 

#import "TestViewController.h" 
#import "OtherViewController.h" 
@implementation TestViewController 
@synthesize otherViewController; 
@synthesize button; 
- (void)dealloc{ 
    [superdealloc]; 
    [otherViewControllerrelease]; 
    [buttonrelease]; 
} 
 

- (IBAction)GoFunction { 
otherViewController = [[OtherViewControlleralloc]initWithNibName:@"OtherViewController" 
bundle:nil]; 
    [selfpresentModalViewController:otherViewControlleranimated:YES]; 
} 
- (void)CallFunction { 
otherViewController.label.text = @"Hello World!"; 
} 
@end 

 
 

 

 

 

 



 

 

RootViewController.xib
 

9�(��� 

OtherViewController.h 

#import <UIKit/UIKit.h>
@interface OtherViewController : 
@property (nonatomic,retain
@property (nonatomic,retain
-(IBAction)CallAction; 
@end 
 
OtherViewController.m

#import "OtherViewController.h"
#import "TestAppDelegate.h"
#import "TestViewController.h"
@implementation OtherViewController
@synthesize button,label;
- (void)dealloc{ 

xib 

 
9�(��� 2.17�^5D���	
� NIB ��� RootViewController

 

<UIKit/UIKit.h> 
OtherViewController : UIViewController 

retain) IBOutletUIButton *button; 
retain) IBOutletUILabel *label; 

m 

"OtherViewController.h" 
"TestAppDelegate.h" 
"TestViewController.h" 

OtherViewController 
button,label; 
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RootViewController 



 

 

    [superdealloc]; 
    [buttonrelease]; 
} 
-(IBAction)CallAction { 
TestAppDelegate *appDelegate = [[
    [appDelegate.viewController
} 
@end 
 

OtherViewController.xib

 

9�(��� 

6�V��Z�ก���[����6Z� App.
(3�RI�H=Iก5�jk�>?@A Root >ก5�jk�H=I>?@A 

 
*appDelegate = [[UIApplicationsharedApplication]delegate

viewControllerCallFunction]; 

xib 

 

9�(��� 2.18�^5D���	 NIB ��� OtherViewController

 
App. ��OZ�e��  
ก5�jk�H=I>?@A Other> 3�=Nกn�DกobE?a? Root) 
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delegate]; 

 

OtherViewController 



 

 

9�(��� 

 2.4.10 UI Class (User Interface Class) 

 

 
9�(��� 2.19�^5Dinterface 
������ Step ก	���	�	�

 

UI Class (User Interface Class) (UV�W��9�������
ก�4 Xcode 

 

9�(��� 2.20�^5D���	������ Interface Builder 
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ก	���	�	� 

 



 

 

 a?กA�3K=N? Application
3K=N?5@XN�Q@5 (programmatically) 
Interface Builder >�78\n6o 
Interface KLM?�A ;<�=QXA�NjCDNAก�AกกXCAกA�ab@ 
QXA�N75>NjC?�AกกXCA ^A�A�d��El�BCDa?�}��llH=I�=QXA�3eGA<BEX\5@
 กA�^�@AD Interface 
3�RI�H̀AกA�XAD Interface 
UITableViewController, UITabBarController, UISearchBar 
B@8DกA�3GRI�กA�H̀ADA?K8D
<UIAlertViewDelegate>;<H̀Aa>@
a^C Controller 3�V? 
TableViewController = ViewController 
 a?����ก�� Xcode
^A�A�d3K@A\�H=I API Reference
3�V? Controller G7M?�A?H=Iab@DA?
 
2.4.10.1 UINavigationController & UINavigationBar
 

9�(��� 

Application ?EM?กA�^�@AD Interface K8D Application �lCD88ก 3�V? 
(programmatically) >�78กA�ab@8j�ก�{o^`A3�r;�}�H=I^A�A�da^C 

>�78\n6o .xib) �5NกA�^�@ADHEMD 2 �ll;<a>@�66EGyoH=I3>�78?กE?กEl กA�ab@�Q@53K=N? 
KLM?�A ;<�=QXA�NjCDNAก�AกกXCAกA�ab@ NIB (NeXT Interface Builder) 

QXA�N75>NjC?�AกกXCA ^A�A�d��El�BCDa?�}��llH=I�=QXA�3eGA<BEX\5@ 
 ?EM?;<�= Controller H=I3��=Nl3^�78?กA�XAD��C?�8D6D\�l?G7M?กC8?H=I;< 
 87I? O 6D\�NED>?@A Application �5N>6Eก O H=Iab@กr;<�=

wController, UITabBarController, UISearchBar �6< UINavigationController 
B@8DกA�3GRI�กA�H̀ADA?K8D Controller ?EM?3�A^A�A�d3GRI� Protocol 87I? O 6D\�\5@8=ก5@XN 3bC?3�7I83GRI�

;<H̀Aa>@ Controller ?EM?^A�A�dab@DA? AlertView Protocol
3�V? Sub 6̀A5El\5@5ED?=M TabBarController > NavigationController > 

TableViewController = ViewController �6<a? TableViewController> SearchBarController
Xcode ;<�= Interface  BCAD O a>@3�Aab@DA?ULID>AกB@8DกA�ab@

API Reference 3G7I8uLกzAXRy=กA�ab@DA?\5@5@XNB?38D �5N3�A;<NกBEX8NCAD
G7M?�A?H=Iab@DA?FANa? Project H=I�=>?@AH=I^`AQE� O  5ED?=M 

.1 UINavigationController & UINavigationBar 

9�(��� 2.21 �^5DUINavigationController 
����	  NIB
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�lCD88ก 3�V? 2 XRy= Q78 กA�
>�78กA�ab@8j�ก�{o^`A3�r;�}�H=I^A�A�da^C Interface \5@36N (NeXT 

�ll;<a>@�66EGyoH=I3>�78?กE?กEl กA�ab@�Q@53K=N? 
(NeXT Interface Builder) �BC ;<�=K@85=B�DH=I�=

H=I3��=Nl3^�78?กA�XAD��C?�8D6D\�l?G7M?กC8?H=I;< 
H=Iab@กr;<�=UIViewController, 

UINavigationController >Aก
6D\�\5@8=ก5@XN 3bC?3�7I83GRI�

AlertView Protocol \5@ 6̀A5ElK8DกA�
TabBarController > NavigationController > 

TableViewController> SearchBarController 
a>@3�Aab@DA?ULID>AกB@8DกA�ab@ Interface a5 O  กr

3G7I8uLกzAXRy=กA�ab@DA?\5@5@XNB?38D �5N3�A;<NกBEX8NCAD Interface H=I

 
NIB 
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 กA�H`ADA?K8D UINavigationController 3�V? Controller  H=I�=>?@AH=I>6Eกa?กA�GA�}@ab@DA? \�NED
>?@A View 87I? O  �6<^A�A�dH̀AกA�ก6El\�3�V?6̀A5El3G7I8ก6El\�NED>?@A View ��ก\5@ �5NBEX 
NavigationBar ?EM?^A�A�dH=I;<ก̀A>?5QCAK@8QXA�K8D Title 3G7I8a>@H�AlXCA8N}CH=I>?@Aa5>�783G7I83�V? 
กA�l8กXCA Application ?=M�=b7I8XCA8<\� �X�\�dLDกA�3UrHQCAK8Db?R5 NavigationBar �6<87I? O  
 BE X  NavigationBar^ A � A � d H` A ก A � a ^C  NavigationBarItem N ก BE X 8 NC A D 3 bC ? ก A � a ^C �jk � 
Setting,Cancel, Done 3�V?B@?�5N�กBR�6@X>Aก3�A\�C\5@H`AกA�a^C�jk�6Da? NavigationBar BEX�E?38D;<
�=�jk� Back 8N}CHADU@AN>Aก>?@A View ?EM?H̀AกA� Push �A;Aก>?@Aa5 O  
 
ก�� Push/PopNavigation 
(U�Z\���� View n����eZ\�n�UZก���\���� View กeZ�n��� 

[navController pushViewController:otherViewController animated:YES]; 
[otherViewController.navigationControllerpopViewControllerAnimated:YES]; 
 

��OZ�e��ก�� Setting �e�
�UVZ����6Z� UINavigation 

navController.title = @"TitleName"; 
navController.navigationBar.tintColor = [UIColorblackColor]; 
 
ก��_���� UINavigationController  

UIViewController *rootViewController = [[UIViewControlleralloc]init]; 
UINavigationController *navController = [[UINavigationControlleralloc]    
initWithRootViewController:rootViewController]; 
n4��
n�k : กA�^�@AD NavigationController �กBR3�A;<a^C ViewController >�78 TableViewController 
8NCADa58NCAD>?LID6D3�V? RootViewController 3G7I8�^5D�6a?�}��llH=IB@8DกA� 
 
ก��_�����ku4�� UINavigationBar 

UIBarButtonItem *rightButton = [[UIBarButtonItemalloc]  
initWithTitle:@"Edit" 
style:UIBarButtonSystemItemEdit 



 

 

target:self 
action:@selector(EditFunction)];
navController.navigationItem
[rightButton release]; 
a?กA�^�@AD�jk�?EM?^A�A�d^�@AD�jk�l?
 
2.4.10.2 UIViewController & UIView

 

 

 
 3�V? UI H=I�=>?@AH=Ia?กA�QXlQj�กA��^5D�6K8D
\�l?UIViewController 
 
_���� ViewController �ก��

UIViewController *viewController = [[

 

_���� Class ���
9� ViewController

@interface myViewController : 

(EditFunction)]; 
navigationItem.rightBarButtonItem = rightButton; 

a?กA�^�@AD�jk�?EM?^A�A�d^�@AD�jk�l? NavigationBar �5N;<^A�A�da^CHADU@AN�6<KXAK@AD6<

.2 UIViewController & UIView 

9�(��� 2.22�^5DUIViewController 
����	  NIB 

H=I�=>?@AH=Ia?กA�QXlQj�กA��^5D�6K8DUIView �5N3�A^A�A�dXAD
 \5@ ULIDกA�^�@AD Controller �5N�Q@5;<^A�A�dH̀A\5@�5N 

�ก�� 

*viewController = [[UIViewControlleralloc]init]; 

ViewController 

myViewController : UIViewController 

28 

�A�da^CHADU@AN�6<KXAK@AD6<1�jk� 

 

 

�5N3�A^A�A�dXAD interface BCAD O  6D
�5N�Q@5;<^A�A�dH`A\5@�5N syntax 5ED?=M 
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 >Aก^�@AD Class H=I3�V?b?R5 ViewController FANa?K8D ViewController ;<�= Method H=I;<H̀ADA?
a?�BC6< State K8DกA�H`ADA?>6Eก O 5ED?=M  
 
ViewController View Life Cycle 

- (void)viewDidLoad 
- (void)viewWillAppear 
- (void)viewDidAppear 
- (void)viewWillDisappear 
- (void)viewDidDisappear 
- (void)viewDidUnload 
etc. 
 �5Na?�BC6< Function ;<d}กH`ADA?3�V?6̀A5El�BกBCADกE? ULIDa?;j5?=M;<3�V?;j5H=Ia^C code  K8DกA�
H̀ADA?6D\�3bC?>AกB@8DกA�a>@ code a5 O  3�RI�H`ADA?กC8?>?@AH=I ViewController ?=M;<�^5D�6 กr;<
a^C code ?EM?\�H=I viewWillAppearH=I3�V? Function H=Id}ก3�=NกHjกQ�EMD3�7I8;<�=กA��^5D�6>?@A 
Controller ULIDBCAD;Aก ViewDidLoad ULID;<�E?3G=NDQ�EMD35=NX>6ED;AกH=I Run Application �6<>Aก
B@8DกA�a>@3�7I8 ViewController ?EM?�^5D�6�6@Xa>@H`AกA�3�RI�กA�H`ADA? code กra>@a^C6Da? 
FuntionviewDidAppear 3�V?B@? 
 
ก��j�hก���U��e� memory 

- (void)dealloc 
 กA�Q7?QCA memory K8D����ก��^A�A�dก�<H̀A\5@�5NกA�3K=N?�Q@5Q7?QCA FANa? Function 
dealloc 3G7I8a>@ 3�7I8;lกA�H`ADA?K8D application �6@X ^CX?K8D memory H=Id}ก;8DQCA\X@;<�=กA��6C8N
Q7?3G7I8��8DกE?\�Ca>@3กR5���>A Memory Leak 
  
ก���[� View \�O���� ViewController.view 

[1] [viewController.viewaddSubview:MyView]; 
[2] [viewController.viewinsertSubview:MyView aboveSubview:MyViewBG]; 
[3] [viewController.viewinsertSubview:MyView belowSubview:MyViewBG]; 
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 3�7I8B@8DกA�a^C Object 87I? O 6D\�l?UIViewController H=I^�@ADKLM?^A�A�da^CQ̀A^EID 3G7I8a>@ 
Object 3>6CA?EM?\�XAD8N}Cl? Controller \5@5@XNQ̀A^EIDK@ADB@?ULID�BC6<Q̀A^EID�=กA�H̀ADA?5ED?=M 
[1] Q78กA� add MyView 6D\�NED view �5N;<HEl6D\�l? view 3�7I8N O >Aก�=กA� add UM`A8=กQ�EMD 
[2] Q78กA� addMyView 6D\�NED view �BC;<8N}C3>?78 view H=I3�Aก̀A>?5 (a?H=I?=MQ78 MyViewBG) 
[3] Q78กA� add MyView 6D\�NED view �BC;<8N}C>6ED view H=I3�Aก̀A>?5 (a?H=I?=MQ78 MyViewBG) 
 
ก��ก[�n�h6��h
���[�
n�e� UIView 

[MyView setFrame:CGRectMake(float x, float y, float width, float height)]; 
MyView.frame = CGRectMake(float x, float y, float width, float height); 
 
 กA�ก̀A>?5K?A5, B̀A�>?CDK8D UIView \5@ 3G7I8a>@ View K8D3�A�=K?A5, B`A�>?CD BA�H=IB@8DกA�
\5@�5N;<�=QXA�^`AQE��Aกa?3X6AH=I3�AB@8DกA�^�@AD>?@A Interface H=I�=QXA�3eGA<BEX ULID8A;\�C
^A�A�dก̀A>?5\5@a?>?@A NIB 
 
ก��ก[�n�h ModalPresentationStyle 

[1]rootViewController.modalTransitionStyle = UIModalTransitionStyleCoverVertical; 
[2]rootViewController.modalTransitionStyle = UIModalTransitionStyleCrossDissolve; 
[3]rootViewController.modalTransitionStyle = UIModalTransitionStyleFlipHorizontal;  
[4]rootViewController.modalTransitionStyle = UIModalTransitionStylePartialCurl; 
�5N�BC6<Q̀A^EID�=6Eกz{<กA�H̀ADA?5ED?=M 
[1] ;<�^5D>?@AH=I3�=Nก5@XNกA��H�ก;Aก5@A?6CADK8D;8�^5D�6 
[2] ;<�^5D>?@AH=I3�=Nก5@XNกA�QC8N O 3K@�KLM?�AHEl>?@A��;;jlE? (Fade) 
[3] ;<�^5D>?@AH=I3�=Nก5@XNกA�G6Rก>?@A��;;jlE?�A3�V?>?@AH=I3�=Nก 
[4] ;<�^5D>?@AH=I3�=Nก5@XNกA�G6Rกa?6Eกz{<กA�3�45>?ED^78 
 

ก�� presentModalViewController 
��ก�� dissmissModalViewController 

[rootViewController presentModalViewController:otherViewController  
animated:YES]; 



 

 

[otherViewController dismissModalViewControllerAnimated

กA� presentModalViewController
HEll? >?@A Controller 
3^�78?กEl กA� removeFromSuperView 

 
2.4.10.3 UITableViewController & UITableView
 

 
9�(��� 

 
 3�V? Controller H=I;<�^5D
3bC?35=NXกEl ViewController
ViewDidUnload,ViewWillAppear 
�5N Method H=Iab@DA?>6Eก
 
j[��O� Section 6Z� TableView 

- (NSInteger)numberOfSectionsInTableView:(

dismissModalViewControllerAnimated:YES]; 

presentModalViewController 3��=Nl3^�78?กA��H�ก>?@AK8D 
Controller ��;;jlE?5@XNกA� AddSubView ^CX?กA� dissmissModalViewController
removeFromSuperView ?EI?38D 

.3 UITableViewController & UITableView 

9�(��� 2.23�^5DUITableViewController 
����	 NIB

H=I;<�^5D UITableView 88ก�A3�V?>?@A>6Eก�6<�=
ViewController H=I;<�= Method a?กA�3brQ state ;`AGXก

ViewDidUnload,ViewWillAppear H=I3>�78?กE?�BC;<�=3GRI�KLM?�Aa?^CX?K8D
>6Eก O  �=5ED?=M 

TableView 9���� TableViewController 

)numberOfSectionsInTableView:(UITableView *)tableView{ 
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3��=Nl3^�78?กA��H�ก>?@AK8D ViewController 87I?KLM?�A
dissmissModalViewController กr

 

NIB 

88ก�A3�V?>?@A>6Eก�6<�= Method a?กA�H̀ADA? 
;`AGXก ViewDidLoad, 

3GRI�KLM?�Aa?^CX?K8D UITableViewController 
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return0; 
} 

n4��
n�k :Section Q78>EXK@8FANa? Table 5EDFAGK@ADB@?Q78^CX?�dlH=Ib7I8XCA Callifornia 3�A^A�A�d
ก̀A>?5QCAK8Db7I8>EXK@8�6<K?A5K8D>EXK@8\5@�5NกA�a^C function 6D\�3GRI�3bC?  
 
��OZ�e�� - ก��ก[�n�h�e��O�4กO���
���U�Z6Z�n�O6�Z (Section) 

-(CGFloat)tableView:(UITableView *)tableView heightForHeaderInSection:(NSInteger)section{ 
return10.0; 
} 
-(NSString *)tableView:(UITableView *)tableView titleForHeaderInSection:(NSInteger)section{ 
return@"TableTitleText"; 
} 
 

j[��O� Row ��
�e�� Section6Z� TableView 9���� TableViewController 

- (NSInteger)tableView:(UITableView *)tableView numberOfRowsInSection:(NSInteger)section{ 
return0; 
} 
 

��V��e� Cell  6Z� TableView 9���� TableViewController 

- (UITableViewCell *)tableView:(UITableView *)tableView cellForRowAtIndexPath:(NSIndexPath 
*)indexPath{ 
staticNSString *CellIdentifier = @"Cell"; 
UITableViewCell *cell = [tableView dequeueReusableCellWithIdentifier:CellIdentifier]; 
if (cell == nil) { 
        cell = [[[UITableViewCellalloc] 
initWithStyle:UITableViewCellStyleDefaultreuseIdentifier:CellIdentifier] autorelease]; 
    } 
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return cell; 
} 
  3�V?กA�^�@AD Cell FANa? UITableView �5N>6EกกA�H`ADA?Q78;<�=กA�3�=Nกab@DA?n�DกobEI??=M 
a?Hjก O Q�EMDH=I�=กA�KNEl>?@A;8;?H̀Aa>@�8D3>r? Cell H=IกC8?>?@A?=M\�C�^5D�6a?>?@A;83G7I8^�@AD 
Cell KLM?�A a>@�}@ab@DA?�8D3>r?\5@?EI?38D 
 
ก�������� Custom Cell 

#import <UIKit/UIKit.h> 
@interface MyCell : UITableViewCell{ 
IBOutletUILabel *label1; 
IBOutletUILabel *label2; 
IBOutletUILabel *label3; 
} 
-(void)setLabel1:(NSString *)l1; 
-(void)setLabel2:(NSString *)l2; 
-(void)setLabel3:(NSString *)l3; 
@end 

 a?>?@A Custom Cell.h a>@��<กAu Object H=IB@8DกA�;<ab@a? Cell �5N�= IBOutlet 5@XN3�7I8
B@8DกA�ab@  Interface Builder ;Aก?EM?;LD��<กAu Function 3G7I8 Set QCAa>@ Object  
 3�7I8��<กAu Object >?@A .h 3^�r;�6@X B@8D link BEX���H=I��<กAuกEl Object a?>?@A xib 5@XN 
 

 
 

9�(��� 2.24 �^5D Custom Cell 
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 ;Aก?EM?กr�A3K=N?n�DกobEI? Set 3G7I8a^CQCAa>@ Object 5ED?=M 

#import "MyCell.h" 
@implementation MyCell 
-(void)setLabel1:(NSString *)text1{ 
label1.text = text1; 
} 
-(void)setLabel2:(NSString *)text2{ 
label2.text = text2; 
} 
-(void)setLabel3:(NSString *)text3{ 
label3.text = text3; 
} 
@end 

 

ก����V��e��n�_�4��p�[�ก�� Edit Cell \h� 

- (BOOL)tableView:(UITableView *)tableView canEditRowAtIndexPath:(NSIndexPath 
*)indexPath{ 
returnYES; 
} 
 �5N�กBR�6@X3�A^A�A�d^\65o?RMX\�l? Cell 3G7I8H`AกA� Edit (Delete) Cell �5N^A�A�d 
ก̀A>?5QCAa>@3�V? NO a?ก�{=H=I\�CB@8DกA�a>@�=กA� Edit >�78 YES 3G7I8a>@^A�A�dH̀AกA� Edit \5@ 
 

4U�Z4�ก�� Edit TableView �n�
_h�x��f�
��ก�� Edit 
�l���4�����V��e�\O� 

- (void)tableView:(UITableView *)tableView 
commitEditingStyle:(UITableViewCellEditingStyle)editingStyle forRowAtIndexPath:(NSIndexPath 
*)indexPath 
{ 
if (editingStyle == UITableViewCellEditingStyleDelete) { 
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        [tableView deleteRowsAtIndexPaths:[NSArrayarrayWithObject:indexPath] 
withRowAnimation:UITableViewRowAnimationFade]; 
    }    
elseif (editingStyle == UITableViewCellEditingStyleInsert) { 
    }    
} 
 a?กA� Edit �BC6<Q�EMDK8D CellController ;<�}@XCA�=กA� Edit �BC;<NED\�CH�AlXCAa>@H`A8<\� BC8\� 
ULID3�A^A�A�dก̀A>?5Q̀A^EIDH=I8NAกa>@H`ADA?\5@38D5@XNกA�?`A Code H=I3�AB@8DกA�a^C6D�AFANa? 
Function ?=M�5Nก̀A>?5\5@XCA>Aก;<H̀AกA� Delete a>@H`A8NCAD\� >AกH`AกA� Insert a>@H̀A8NCAD\�H=I cell 
\>?3�V?B@? 
 

4U�Zกh
�UZก Cell 6Z� TableView  �� TableViewController 

- (void)tableView:(UITableView *)tableView didSelectRowAtIndexPath:(NSIndexPath *)indexPath 
{ 
    [tableView deselectRowAtIndexPath:indexPath animated:YES]; 
} 
 Function ?=Mab@a?กA�B�X;;ElกA�^E��E^H=I TableViewCell FANa? TableView XCA3678กH=I Cell \>?
K8D Table �6< 3�A^A�A�dH=I;<ก̀A>?5a>@�=กA�H̀ADA?a5BC8\�FANa? Function ?=M?EI?38D 3bC?3�7I83678ก 
Row H=I 1 K8D section 2 a>@H̀AกA� PushView \�NED>?@A�^5D�AN6<38=N5^R?Q@A 3�V?B@? 
 

2.5 Objective-C 
3�V?FAzA����ก��3bRDXEBdj�6<�=^�lEBRกA�^<H@8?�5N��ก3�RI� FAzA8r8l3;กH=n-U= 

GE�?AKLM?;AกFAzAU=�5NNEDQDQj{6Eกz{<K8DFAzAU=\X@Q�lHjก��<กA�3G=ND�BC3GRI��<ll^CDK@8QXA� 
(messaging) �ll35=NXกElFAzA^�866oH86oก3K@A\�3HCA?EM? (Objective-C runtime) ��;;jlE?FAzA8r8l
3;กH=n-U=�=Qj{^�lEBR87I? O 3GRI�3BR�;AกกA�GE�?AFAzA8r8l3;กH=n-U= 2.0 �5Nl�RzEH�8�3�46 

��;;jlE?FAzA8r8l3;กH=n-U=d}กab@�Aกa? Cocoa (API) a? Mac OS X, GNUstep (API) �6< 
Cocotron (API) 3�V?B@? ULID�<ll3>6CA?=M\5@�ElกA�GE�?AKLM?�5N�=G7M?�A?;Aก�AB��A? OpenStep 
(API) a? Nextstep (Operating system) �5N�=FAzAFAzA8r8l3;กH=n-U=3�V?FAzA>6Eก ��;;jlE? Mac OS 
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Xab@ Cocoa 3�V?3n��3XR�oก^`A>�El^�@AD����ก����<NjกBo �5N\6l�A�=�6</>�78 API 3>6CA?=M3�V?3G=ND
^CX?3GRI�KNAN (Software extension) 3HCA?EM? ����ก��H=Iab@FAzA8r8l3;กH=n-U=HEIX\�H=I\�C\5@ab@^CX?
3GRI�KNAN3>6CA?=MกrNED^A�A�dQ8�\G6o\5@ 3bC?8A;ab@�BC gcc ULID�8D�ElFAzA8r8l3;กH=n-U= 
 
2.5.1Syntax 
 FAzA8r8l3;กH=n-U=3�V?bEM?lAD O  l? C �6<3�V?����ก�� superset K8D C 5ED?EM?Q8�\G368�o
FAzA8r8l3;กH=n-U=;LD^A�A�dQ8�\G6o����ก��FAzA C a5 O กr\5@ FAzA8r8l3;กH=n-U=\5@�El�}��ll
กA�3K=N?�A;AกFAzAU=�6<FAzA^�866oH86oก �5N�}��ll^CX?a>�C (preprocessing, expressions, กA�
��<กAun�DQobE? �6<กA�3�=Nกn�DQobE?)�A;AกFAzAU= K{<H=I^CX?H=I3�V?กA�;E5กA�3bRDXEBdj�A;Aก^�86
H86oQ 
 
2.5.1.1 Message 

FAzA8r8l3;กH=n-U=\5@3GRI�3BR��}��llกA�3K=N?����ก��3G7I8�8D�ElกA�88ก�ll����ก��
3bRDXEBdj �5N;<ab@กA�^CD message \�NED object BCAD O 3bC?35=NXกEl^�86H86oQ ULID�BกBCAD;AกFAzAa?
B�<ก}6 Simula (3bC? C++) K@8�BกBCAD�=�=QXA�^`AQE� 3G�A<FAzA8r8l3;กH=n-U=;<\�C3�=Nก method �BC
;<^CD message 

a?FAzA8r8l3;กH=n-U= d@A�= object >?LIDb7I8 obj �5N class �= method b7I8 doSomething 
>�ANQXA�XCA obj respond>�78B8l^?8DBC8 message doSomething �6<d@A3�AB@8DกA�;<^CD message 
doSomething \�NED obj 3�A;<3K=N?Q̀A^EID5ED?=M 

[obj doSomething]; 

K{<H=Id@A3�V? C++ 3�A;<3K=N?XCA 
 

Obj.dosomething(); 

 

2.5.1.2 Forwarding 
a?FAzA8r8l3;กH=n-U=;<N8�a>@�=กA�^CD message \�NED object a5 O ��@XCA;<\�C�=กA�3B�=N� 

method 38A\X@�8D�El (Q78\�C respond) BCAD;AกFAzA87I? O  3bC? C++ >�78 Java H=IกA�3�=Nกab@ method 
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B@8D�=กA��<lj\X@6CXD>?@A >Aก object \5@�El message H=I\�C�}@;Eก object ;<�CA?BC8 message H=I\5@�El\�NED 
method 3>6CA?=M 
-(retval_t) forward:(SEL) sel :(arglist_t) args; // with GCC 
-(id) forward:(SEL) sel :(marg_list) args; // with NeXT/Apple systems 
 
2.5.1.3 Z��
�Z�̂
]y 
�� Z�4(��
4�
���� 
 a?FAzA8r8l3;กH=n-U= ^CX?8R?3B8�o3nU (@interface) �6<8R�G6=3�?3HbE? (@implementation) 
;<d}ก�Nก88ก;AกกE? a?HAD�JRlEBR3�A�Eก3กrl^CX?8R?3B8�o3nU\X@a?�n�� .h �6<^CX?8R�G6=3�?3HbE?
a? .m 
 
@interface 
 3�A�Eก?RNA�^CX?8R?3B8�o3nUK8DQ6A^a?�n�� .h �5NHEIX\�3�A�EกBEMDb7I8�n��?=Ma>@B�D>�78
^85Q6@8DกElb7I8K8DQ6A^ 3bC?d@AQ6A^3�Ab7I8Thing3�Aกr�Eก;<��<กAu8R?3B8�o3nUK8DQ6A^Thinga?
�n��Thing.h 
�}��llK8DกA���<กAu8R?3B8�o3nU�=6Eกz{<5ED?=M: 

@interface classname : superclass name 
{ 
instance variables 
} 
+ classMethod1; 
+(return_type) classMethod2; 
+(return_type) classMethod3:(param1_type) parameter_varName; 
 
-(return_type) instanceMethod1:(param1_type) param1_varName :(param2_type) param2_varName; 
-(return_type) instanceMethod2WithParameter:(param1_type) param1_varName 
andOtherParameter:(param2_type) param2_varName; 
@end 
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method �ll instance ;<d}ก?̀A>?@A5@XN3Q�7I8D>�AN6l "-" ^CX? method �ll class ;<d}ก
?̀A>?@A�5N3Q�7I8D>�ANlXก "+" B�D?=M;<�BกBCAD;AกUML diagramsULIDab@a?�^5DXCA method 3�V?
�ll private >�78 public 

QCAH=Id}ก return ;Aก method �=6Eกz{<3bC?35=NXกEla?FAzAU= 3bC? void, int, �6� �5N;<�=กA�
��<กAu type b7I8 id \X@�H? instance 8r8l3;ก8<\�กr\5@ 

3�A��<กAuGA�A�R3B8�oK8D method 5@XN3Q�7I8D>�ANHXRFAQ>�78�Q68? ":"BA�5@XN type K8D
GA�A�R3B8�oa?XD36rl �6@XBA�5@XNb7I8K8DGA�A�R3B8�o3�A�Eกa^Cb7I8H=I�=QXA�^85Q6@8DกElGA�A�R3B8�o
>?@A3Q�7I8D>�ANHXRFAQ3G7I8l8กXCAGA�A�R3B8�o�BC6<BEX�=lHlAH8NCAD\� 

-(void) setRange: (int) start : (int) end; 
-(void) importDocumentWithName: (NSString *) name withSpecifiedPreferences: (Preferences *) 
prefs beforePage: (int) insertPage; 

 

@implementation 
^CX?8R?3B8�o3nU;<��<กAu�BCB@?�llK8D method 3HCA?EM?�5N\�C�X�dLDกA�ก̀A>?5XCA 

method ?EM?;<B@8DH̀A8<\�l@AD กA�ก̀A>?5XCA method ?EM?;<B@8DH`A8<\�;<H`Aa?^CX?8R�G6=3�?3HbE? 
BA���กBR^CX?8R�G6=3�?3HbE?;<8N}Ca?\n6o?A�^กj6 .m BEX8NCAD3bC?Thing.mH=I�=กA�ก̀A>?5^CX?8R�G
6=3�?3HbE?\X@5ED?= 

@implementation classname 
+ classMethod 
{ 
    // implementation 
} 
- instanceMethod 
{ 
    // implementation 
} 
@end 
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 method �=>?@ABA�BกBCAD;Aกn�DQobE?a?FAzA C 3bC?d@Aa?FAzAU=3�V?8NCAD?=M 

int do_something (int i) 
{ 
    return square_root (i) ; 
} 
�5N�= int do_something (int) 3�V?B@?�ll 
3�7I8�A��<กAu3�V? method a?FAzA8r8l3;rกH=n-U= ;<�=>?@ABA8NCAD?=M 
- (int) do_something: (int) i 
{ 
    return [self square_root: i]; 
} 

 d@Aa>@d}กy���3?=N�3�A;<ก̀A>?5b7I8 method K@ADB@?a>�C �5N3�A;<BEMDb7I8 method a>@^85Q6@8D
กEl argument BEX��ก5ED?=M 

- (int) doSomethingWithInt: (int) i 
{ 
    return [self squareRootOfInt:i]; 
} 

 ��@XCA8A;;<5}NjCDNAก�BCกrbCXNa>@3�A;`A argument \5@DCANKLM? BEX8NCAD3bC? 

- (int) changeColorWithRed: (int) r  green: (int) g  blue: (int) b 

 �5N3�A;<3�=Nก method �ll?=M: 

[myColor changeColorWithRed:5 green:2 blue:6]; 

 Q8�\G368�oFAzA8r8G3;rกH=n-U=�BC6<BEXกr;<ก̀A>?5b7I8 method 3�V?กA�FANa?�BกBCADกE?\� 
3bC?d@A method -changeColorWithRed:green:blue: 3�V? method �ll instance K8D class Color 
Q8�\G368�oกr8A;;`A method ?=Ma?b7I8 _i_Color_changeColorWithRed_green_blue 3�V?B@? �5NBEX i ;<
l8กXCA;j5?=MQ788R�G6=3�?3HbE? method �ll instance �6<BA�5@XNb7I8Q6A^�6<b7I8 method �6<�=กA�
3�6=IN?3Q�7I8D>�AN : 3�V? _ 5ED?=M�6@X 3�7I8GA�A�R3B8�o3�V?^CX?>?LIDK8Db7I8 method 6̀A5ElK8D
GA�A�R3B8�oa?FAzA8r8l3;rกH=n-U=;LD^6ElH=IกE?\�C\5@ 
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 8NCAD\�กrBA� 3�A�Hl\�C\5@ab@b7I8FANa?K8Dn�DbEI?�5NB�D �5NHEIX\�กA�^CD message ;<d}ก
3�6=IN?a>@8N}Ca?�}��llK8DกA�3�=Nกn�DQobEI?H=Iก̀A>?5\X@a?\6l�A6=^CX? run-time �6<��กBR3X6A3�A
^CD message 3�Aกr;<\�CQ̀A?LDdLD class H=I�H@;�RDK8D^CX? receiver (myColor) 8N}C�6@X ?EI?Q78กA�;E5กA�
>A method ;<3�V?>?@AH=IK8D run-time 
 

2.6 XML 
 
 
Zกy^
Z{4
Z� (8EDก�z: XML) NC8�A;Aก Extensible Markup Language ULID3�V?FAzA�A�oก8E�
^`A>�ElกA�ab@DA?HEIX\� GE�?A�5NW3C �5N�=;j5��<^DQo3G7I83�V?^RIDH=I38A\X@BR5BC8กE?a?�<llH=I�=
QXA��BกBCADกE? (3bC?ab@Q8�GRX3B8�o�=I�=�<ll�JRlEBRกA�Q?6<BEX>�788A;;<3�V?Q?6<����ก��
��<NjกBoH=I�=QXA�B@8DกA�^7I8^A�K@8�}6dLDกE?)?8ก;Aก?=MNED3G7I83�V?G7M?�A?a?กA�^�@ADFAzA�A�oก8E�
3eGA<HAD8=กKEM?>?LID XML GE�?A�A;Aก SGML �5N5E5��6Da>@�=QXA�UElU@8?65?@8N6D XML ab@
a?�6ก3�6=IN?K@8�}6�<>XCAD3Q�7I8DQ8�GRX3B8�oH=I�BกBCADกE?�6<3?@?กA��6ก3�6=IN?K@8�}6�CA?
8R?3H8�o3?rB XML NED3�V?FAzAG7M?�A?a>@กElFAzA87I? O  8=ก5@XN (NกBEX8NCAD3bC? Geography Markup 
Language (GML) , RDF/XML, RSS, MathML, Physical Markup Language (PML) , XHTML, SVG, 
MusicXML �6< cXML) ULID8?j�ABa>@����ก���ก@\K�6<H̀ADA?กEl38ก^A��5N\�C;`A3�V?B@8D�=
QXA��}@a?FAzA?EM?�AกC8? 
 
2.6.1 Element 
 ��<ก8l\�5@XN �Hrก3�45 K@8�}6 �6<�Hrก�45 NกBEX8NCAD3bC? 

<student> Example_sudent </student> 

 a?H=I?=M<student>Q78�Hrก3�45 Example_sudent Q78K@8�}6 �6<</student>Q78�Hrก�45�5N�Hrก�45?EM?
;<B@8D�=b7I83>�78?�Hrก3�45K8D�E?�BCBA�>6ED;Aก3Q�7I8D>�AN '/' ;<^ED3กB\5@XCA XML ?EM?Q6@ANกEl 
HTML 3�V?8NCAD�Aก^`A>�ElK@8�BกBCADH=IbE53;?Q78 HTML \5@ก̀A>?5�Hrก\X@6CXD>?@A�6@X�BC XML 
\�CXCAaQ� O กr^A�A�dก̀A>?5�HrกK8D3�A38D\5@ XML ?EM?\�CabCFAzA�5N^�l}�{o�E?3�V?�������
K@8�}6�AกกXCA�5NBEX����ก����<NjกBo;<3�V?�}@ก̀A>?5�}��llK8DBEX38DKLM?�6<;<^A�A�dab@\5@กEl
�Q�D^�@ADK@8�}6H=Id}ก8?j�AB (3G�A<XCA�=�}��llK8DK@8�}6H=I3K@AกE?\5@) XML ?EM?3�V?FAzAH=I case 
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sensitive 5ED?EM?กA�H=I3�A3K=N?XCA<student>กEl<Student>;LDd78XCA3�V?Q?6<�HrกกE??8ก;Aก?=M�6@X 
element a? XML ^A�A�dl��;j8N}Ca? element 87I? O \5@NกBEX8NCAD3bC? 

<student> 
<name>example name</name> 
<id>123456789</id> 
</student> 

;<3>r?XCA element <name>l��;j8N}CFANa? element <student> element \�C^A�A�dQ�C8�กE?\5@ 
3bC? 

<student> 
<name>example name 
<id></name>123456789</id> 
</student> 

 �ll?=Md78XCA\�Cd}กB@8D 
 �BC^A�A�d�= element XCAD�ll?=M\5@ 

<book></book> 

?8ก;Aก?=MNED�=K@8Nก3X@?^`A>�El�HrกXCAD;<3�V?�HrกH=I\�CB@8D�=�Hrก�45\5@�5N^A�A�d3K=N? 

<book /> 

ULID�=QXA�>�AN3>�78?กEl5@A?l? 
 
2.6.2 Attribute 
 ?8ก;Aก�Hrก�6@XNED�= ^RIDH=I3�=NกXCA attribute 5@XN�5NH=I�=�}��ll5ED?=M 

<student name="example_name"></student> 
<student name='example_name'></student> 

;<3>r?XCAHEMD^8D�ll�=QXA�3>�78?กE?�BกBCADกE?36rก?@8NQ78ab@3Q�7I8D>�AN " กEl ' ULID^A�A�dab@\5@
HEMDQ}C 
2.6.3 ก�����ก�N XML 
 ^CX?BCAD O K8D XML Q78 node 
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node H=I��AกJl? XML HjกelElQ78 กA���<กAu Declaration ULID�=6Eกz{<3>�78? �Hrก�BC�=
3Q�7I8D>�AN ? 8N}C5@XN �5Na?38ก^A� XML ;<B@8D�= node ?=MHjกelEl 

<?xml version="1.0" ?> 

 
2.6.4 ����_����6Z�
Zก_�� XML 
 d}กก̀A>?5KLM?�5N6̀A5ElbEM? �5N38ก^A�a5 O ?EM?B@8D�= root element >?LIDBEX3^�8 3bC?a?H=I?=MQ78 
 

<student> 
<?xml version="1.0" ?> 
<student> 
<name>example name</name> 
<id>123456789</id> 
</student> 

 
2.6.5 ก����Oj_Z��O�4pfก��Z�6Z� XML 
 QXA�d}กB@8DK8D XML �lCD3�V? 2 �<5El 

1. Well-formed38ก^A�H=I well-formed Q78ab@ syntax K8D XML d}กB@8DBA��AB��A?Hjก8NCAD �=
กA�3�45-�45�HrกH=I^�l}�{o�BC\�C;`A3�V?B@8D;E5�}��lla>@^XNDA� 38ก^A�H=I\�C well-formed 
d78XCA\�C3�V? XML 

2. Valid?8ก;Aก well-formed �6@X 38ก^A�H=I valid NEDB@8Dab@�Hrก XML H=Iก̀A>?53eGA<a? 
schema H=IBก6DกE?\X@3HCA?EM? ��;;jlE?�= schema H=I?RN� 3 BEX Q78 Document Type Definition  

3. (DTD) , XML Schema (W3C) (WXS) �6< RELAX NG 
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2.7 SQL 

 
2.7.1 SQL SELECT 

 3�V?Q̀A^EIDH=Iab@^`A>�ElกA�3�=Nก5}K@8�}6a?BA�AD (Table) Q̀A^EIDSQL SELECT^A�A�d3�=Nก\5@HEMD
BA�AD >�78XCA ^A�A�d�<ljn4X5oH=IB@8DกA�3�=Nก5}K@8�}6\5@ 

SELECT Column1, Column2, Column3,... FROM [Table-Name] 

 
2.7.2 SQL WHERE  

 3�V?Q̀A^EIDH=Iab@^`A>�ElกA��<lj3D7I8?\KกA�3678กK@8�}6a?BA�AD (Table) Q̀A^EIDSQL WHERE 
^A�A�d�<lj3D7I8?\Ka?กA�3678กK@8�}6\5@ 1 3D7I8?\K >�78�AกกXCA 1 3D7I8?\K 

SELECT Column1, Column2, Column3,... FROM Table-Name WHERE [Field] = 'Value' 

 
2.7.3 SQL OR AND  
 3�V?Q̀A^EIDH=Iab@^`A>�ElกA��<lj3D7I8?\KกA�3678กK@8�}6a?BA�AD(Table) กA�3b7I8�X6=^`A>�El
3D7I8?\KBCAD O  

SELECT Column1,Column2,Column3,... FROM [Table-Name] WHERE [Field] = 'Value' 
[AND/OR] [Field] = 'Value' 

 
2.7.4 SQL ORDER BY  
 3�V?Q̀A^EIDH=Iab@^`A>�ElกA��<lj3D7I8?\KกA�3678กK@8�}6a?BA�AD (Table) �5N;E53�=NDK@8�}6BA�
B@8DกA� 

SELECT Culumn1,Culumn2,Culumn3,... FROM [Table-Name] ORDER BY [Field] 
[ASC/DESC],[Field] [ASC/DESC],... 
ASC = ?@8N\�>A�Aก 
DESC = �Aก\�>A?@8N 
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2.7.5 SQL SUB SELECT QUERY  
 3�V?Q̀A^EIDH=Iab@^`A>�ElกA��<lj3D7I8?\KกA�3678กK@8�}6a?BA�AD (Table) �5Nab@3678กK@8�}6NC8N
FANa? SELECT NC8N8=กbEM?>?LIDQ�ElSUB SELECT QUERY3K@A�AbCXNa?5@A?QXA�^<5Xก�6<DCAN
กXCAกA�JOIN TABLE�BCK@83^=NK8DSUB SELECT Q78 ^A�A�dH̀ADA?\5@b@AกXCAJOIN TABLE 

SELECT Column1,Column2,Column3,... FROM [Table-Name] WHERE [Field] IN (SELECT ..... 
FROM ....)  

 
2.7.6 SQL SELECT INTO  

3�V?Q̀A^EIDH=Iab@^`A>�ElกA��<lj3D7I8?\KกA�3678กK@8�}6a?BA�AD (Table) �5Nab@กA�3678กK@8�}6
;AกB@?HAD\�NED�6ANHAD ?RN�ab@^`A>�ElกA�Copy Table>�78H`AกA�Backup Table 

SELECT Column1,Column2,Column3,... INTO [New-Table] FROM [Table-Name] 

 
2.7.7 SQL JOIN  
 3�V?Q̀A^EIDH=Iab@^`A>�ElกA��<lj3D7I8?\KกA�3678กK@8�}6a?BA�AD (Table) �5N3D7I8?\KกA� JOIN ;<
ก�<H`A3�7I8�=K@8�}6BEMD�BC 2 Table KLM?\��5NK@8�}63>6CA?EM?3�V?K@8�}6H=I�=QXA�^E�GE?yo�6<3b7I8��NDกEl
K@8�}6>6Eก 

SELECT [Table-Name1].Column1, [Table-Name2].Column1,... FROM [Table-Name1],[Table-
Name2] 
WHERE [Table-Name1].Column = [Table-Name2].Column 

 
2.7.8 SQL DISTINCT 
 3�V?Q̀A^EIDH=Iab@^`A>�ElกA��<lj3D7I8?\KกA�3678กK@8�}6a?BA�AD (Table) �5NH̀AกA�3678กK@8�}6H=I
UM`AกE?�A3G=ND�QC Record 35=NX 

SELECT DISTINCT Column1,Column2,Column3,... FROM [Table-Name]  
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2.7.9 SQL LIKE  
 3�V?Q̀A^EIDH=Iab@^`A>�ElกA��<lj3D7I8?\KกA�3678กK@8�}6a?BA�AD (Table) �5NH̀AกA�Q@?>AK@8QXA�
H=I�<ljFANa?n4X5oH=Iก̀A>?5 

SELECT Column1,Column2,Column3,... FROM [Table-Name] WHERE [Filed] LIKE '%Value%'  

 
2.7.10 SQL NOT LIKE  
 3�V?Q̀A^EIDH=Iab@^`A>�ElกA��<lj3D7I8?\KกA�3678กK@8�}6a?BA�AD (Table) �5NH̀AกA�Q@?>AK@8QXA�
H=I�<ljFANa?n4X5oH=Iก̀A>?5 �6<\�C�^5D Record H=IQ@?Gl ULIDH̀A>?@AH=IB�DK@A�กElLIKE 

SELECT Column1,Column2,Column3,... FROM [Table-Name] WHERE [Filed] NOT LIKE 
'%Value%'  

 
2.7.11 SQL INSERT  
 3�V?Q̀A^EIDH=Iab@^`A>�El3GRI�K@8�}66Da?BA�AD (Table) �5N^A�A�d3GRI�\5@HEMD�dX>�78XCA3GRI�a?
^CX?K8D�BC6<n4X5o 

INSERT INTO [Table-Name] (Column1,Column2,Column3,...) VALUES 
('Value1','Value2','Value3',...) 

 
2.7.12 SQL INSERT ... SELECT 
 3�V?Q̀A^EIDH=Iab@^`A>�El3GRI�K@8�}66Da?BA�AD (Table) �5N^A�A�dH`AกA�
(��46�Z4f��5NกA� 
SELECT K@8�}6;Aก Table (BA�AD) 87I?  O  

INSERT INTO [Table-Name] (Column1,Column2,Column3,...) SELECT 
(Column1,Column2,Column3,...) WHERE ... 

 
2.7.13 SQL UPDATE  
 3�V?Q̀A^EIDH=Iab@^`A>�El�ก@\KK@8�}6a?BA�AD (Table) �5N^A�A�dH`AกA��ก@\K\5@>6ANn4X5o�6<
>6AN Record FANa?Q̀A^EID 1 Q̀A^EID HEMD?=MKLM?8N}CกEl Where H=I�}@ab@\5@3K=N?KLM? 

UPDATE [Table-Name] SET Column1='Value1',Column2='Value2',... WHERE clause 
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2.8 Graphic User Interface (GUI) 
 
 User Interface(UI) ^RIDH=I�=\X@a>@�}@ab@ab@a?กA�ก�<H̀AกEl�<ll>�78^RIDK8DBCAD O  ULID8A;;<3�V?
Q8�GRX3B8�o3Q�7I8D;Eก�3Q�7I8Dก68j�ก�{oab@\nn�Aa5 O  >�78�<llH=I�=QXA�UElU@8?87I? O  3G7I8a>@^RID O 
?EM?H̀ADA?BA�QXA�B@8DกA�K8D�}@ab@ 
 ^CX?BC8��<^A?กEl�}@ab@^A�A�d;E5\5@3�V? 2 ��<3FHa>�C\5@�กC 

- ^CX?H=I?̀AK@8�}63K@A >�78^CX?^EIDDA? 3�=NกXCA input 
- ^CX?H=Iab@�^5D�66EGyo >�78^CX?H=I\X@�8Q̀A^EID;Aก�}@ab@ 3�=NกXCA output 

 BEX8NCADK8D^CX?BC8��<^A?กEl�}@ab@ 3bC? 3Q�7I8DQR536K ;<�=^CX? Input Q78���?BEX36K 0-9 �6<
3Q�7I8D>�ANHADQ{RBuA^B�o �}@ab@;<B@8Dก5>�AN36KH=IB@8DกA�Q̀A?X{�6�CA?���?BEX36K?EM? �6<3�7I8
3Q�7I8DQR536KH`AกA���<�X6�63^�r;^RM? กr;<�^5D�66EGyo88ก�Al?>?@A;8 LED ULID3�V?^CX?K8D
Output 
 �BCa?^CX?K8D GUI ;<3?@?\�HAD Graphic H=I�^5D88ก�A;Aก iPhone a>@กEl�}@ab@�CA?HAD
^E�6Eกz{o>�78FAG?8ก3>?78;AกHADBEX8Eกz� �5N�=>6EกกA�3>�78?กEl UI Q78�=HEMD Input �6< Output 
3bC? ^E�6Eกz{o FAG �6<^CX?H=I3GRI�KLM?�A Q78 \8Q8? >?@ABCADกA�ab@DA? 3�?} �jk�3678ก �6<กA�ab@
3�A^o >�78��@�BCa?�<ll Touch screen  
 a?3�7I8DK8D^CX?BC8��<^A?กEl�}@ab@ �=uA^B�o>?LIDH=I3�V?^CX?�<ljdLDQj{FAGK8D^CX?BR5BC8�}@ab@
3�=NกXCA QXA�3>�A<^�BC8กA�ab@DA? >�78 Usability 
 3�V?uA^B�oH=IXCA5@XNกA�88ก�ll^CX?BC8��<^A?กEl�}@ab@a>@�=QXA�3>�A<^�BC8กA�ab@DA? 
ก6CAXQ78^A�A�dab@DA?\5@DCAN ^<5Xก �X53�rX �5NuA^B�oK8DQXA�3>�A<^�BC8กA�ab@DA? ;<�=QXA�
3ก=INXK@8DกEl5@A? ;RBXRHNA �6< ^�=�XRHNA 3�V?>6Eก ULID;RBXRHNA;<bCXNa>@?Eก88ก�ll^CX?BR5BC8�}@ab@ 
^A�A�dQR5�<ll�<3l=NlKEM?B8?XRy=กA�ab@DA?H=IH̀Aa>@�}@ab@^A�A�dab@DA?8j�ก�{o\5@^<5Xก �6<DCAN
BC8กA�H`AQXA�3K@Aa; ^CX?^�=�XRHNA;<bCXNa?กA�88ก�lla>@8j�ก�{o?EM?3>�A<^�BC8กElab@a?5@A?
^�=�< 3bC? QXA�^<5Xกa?กA� Touch ;8 3�V?B@? 
 ^CX?BC8��<^A?ก�An4กกEl�}@ab@ bCXNa>@กA�3�=N?�}@กA�ab@DA?Q8�GRX3B8�H̀A\5@DCAN�6<3�rXKLM?
3��=Nl3H=NlกEl�<ll3กCA 
 H=IB@8DGR�Gobj5Q̀A^EIDH=Iab@a?�<ll58^>�78N}?RกUo ULID3�V?^CX?BC8��<^A?�}@ab@�llK@8QXA� (Text 
user interface) a?lADQ�EMD;<3�=NกXCA ^CX?BC8��<^A?�llbj5Q̀A^EID (Command Line Interfaces, CLI) 
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a?กA�ab@DA?�}@ab@B@8DGR�GoQ̀A^EID�CA?HADQ=Nol8�o5 �5NQ̀A^EID3eGA<BCAD O H=IGR�Go;`A3�V?B@8Dab@3X6A
�<N<>?LIDa?กA�3�=N?�}@ 8NCAD\�กr5=a?lAD�<ll3bC? Linux กrNEDaK@ GUI 3�V? frontend 3G7I8H=IH`ADA? กEl
^CX?BC8��<^A?�llbj5Q̀A^EID �X�dLDกA�GE�?A�}��llK8D GUI \5@�=กA�GE�?A\�8NCAD�X53�rX�5N�=
HEMDa?^CX?K8D Commercial �6< �ll �83GC?U8�o^ ULIDa?^CX?K8D Commercial \5@�=l�RzEHNEกzoa>�C
lADl�RzEH3�RI�3K@A;ElB6A5HAD5@A??=M�6@X3bC? Sun กr�=a?^CX?K8D Java Desktop 3�V?B@? �5Nก6CAXdLD
�}��llกA�BR5BC8กEl�}@ab@�ll?=MXCA Desktop �<llK8D GUI 3bC?a? ĈX?K8D�<ll�JRlEBRกA�XR?�5Xo;<
3�V?a?6Eกz{<d}ก^�@ADKLM?�Aa>@3�V?^CX?>?LIDกElBEX�<ll�JRlEBRกA�36N �5N�=กA�3�=Nก ab@^CX?กA�
BR5BC8กEl�}@ab@�CA?HAD�<ll API �5N\�3�=Nก^CX?��<�X{�6H=Ib7I8XCA GDI �6<�=�>�5H=I3�V?^CX?
BR5BC8กEl�}@ab@�llbj5Q̀A^EID �Nก3�V?^CX?>?LID8=กBCAD>Aก�BCNEDQD8N}CFANaB@�<ll�JRlEBRกA� (shell) 
�<ll GUI a?^CX?K8D Opensource \5@�=กA�;E5BEMD8DQoกA�KLM?�A3G7I8H̀AกA�ก̀A>?5�AB��A?ก6ADH=Iab@
a?H`ADA?a?^CX?กA�GE�?AK8D Desktop �CX�กE?3bC? กA�ก̀A>?5�AB��A?K8D3�?}, 6Eกz{<^CX?
BR5BC8NC8N87I? O  3�V?B@?�5N8DQo?=M�=b7I8XCA freedesktop Desktop H=I�CX�ab@�AB��A?35=NXกE?กEl 
freedesktop 3bC? Gnome,KDE,XFCE 3�V?B@? �X�dLD�=กA�GE�?A6}ก36C?BCAD O  88ก\��Aก�AN �X�dLD
กA�ab@DA?H=I>6Aก>6AN�AกKLM?�5N65กA�BR5BC8�<>XCAD �}@ab@�6<^CX?H=I3�V?กA���<^A?bj5Q̀A^EID6D
a>@�AกH=I^j5 a?�<ll�JRlEBRกA�a>�C O  a?��;;jlE?�=กA��8D�ElกA�ab@DA?HEMD�llก�An4ก�6<�ll
K@8QXA� �5N�^5D�6�CA?HADก�An4ก3�V?>6Eก^`A>�El�}@ab@HEIX\� �6<B@8Dab@Q̀A^EIDGR3uz3G7I83�=Nกab@
Q̀A^EIDK8DกA�ab@^CX?BC8��<^A?�llK@8QXA� �5N�lCD�Nก88ก3�V? �>�5กA�H̀ADA?\5@5@XN 

 

2.9 Object-oriented programming (OOP) 

 
 Q78XRy=กA�>?LIDa?กA�3K=N?����ก��a?3bRDXEBdj ULID^A�A�dH̀ADA?�CX�กE? >�78?`A�A�X�กE?\5@ 
�5N กA��6ก3�6=IN?KCAX^A� 3G7I8ab@a?กA���<�X6�6�6<^CDKCAX^A�H=I\5@�El\�a>@XEBdj87I? O H=I
3ก=INXK@8D 3G7I8H̀ADA?BC8 ULID;<a>@QXA�^`AQE� กEl K@8�}6(Data)�6< G�BRก���(Behavior)K8DXEBdj�6<
QXA�^E�GE?yoกE?�<>XCADXEBdj 
 

2.10 ก��_�����4
h��O�4_�4(��P^��nOe��6�Z4f� : ER � DIAGRAM 
 


�O��O
ก���Oก�� ER-DIAGRAM 
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ER-DIAGRAM ��<ก8l5@XN8DQo��<ก8lG7M?�A?5ED?=M 
- 38?HRBr (Entity) 3�V?XEBdj >�78^RIDK8DH=I3�A^?a;a?�<llDA??EM? 
- �8HH�RlRX (Attribute) 3�V?Qj{^�lEBRK8DXEBdjH=I3�A^?a; 
- QXA�^E�GE?yo (Relationship ) Q78 QXA�^E�GE?yo�<>XCAD38?HRB=M 


Z�����V (Entity) 
 38?HRB=M >�ANdLD ^RIDK8D>�78XEBdjH=I3�A^?a; ULID8A;;ElB@8D\5@ �6<3�V?\5@HEMD?A�y��� �5NHEIX\� 
38?HRB=M;<�=6Eกz{<H=I�Nก88ก;AกกE?\� 3bC? 38?HRB=MK8DG?EกDA? ;<�Nก88ก3�V?G?EกDA?36N 38?HRB=M
3DR?3578?K8DG?EกDA?Q?>?LIDกr8A;3�V?38?HRB=M>?LIDa?�<llK8D��DDA? 
 �5NHEIX\��6@X 38?HRB=M;<�=ก6jC�H=Il8กQj{^�lEBRH=Il8ก6Eกz{<K8D38?HRB=M 3bC? G?EกDA?�=�>E^ 
b7I8 ?A�^กj6 �6<��?ก �5N;<�=QCAK8DQj{^�lEBRlADก6jC�H=IH̀Aa>@^A�A�d�Nก38?HRB=M88ก;Aก38?HRB=M 
3bC? �>E^G?EกDA?H=I;<\�C�=G?EกDA?Q?\>?ab@U@AกE?36N 3�A3�=NกXCAQj{^�lEBRก6jC�?=MXCA3�V?Q=NoK8D
38?HRB=M 

 
 
 

 
9�(��� 2.25�^5D^E�6Eก{oK8D38?HRB=M 


Z������O�^ (Attribute) 
 Attribute Q78 Qj{^�lEBRK8DXEBdj>�78^RIDK8DH=I3�A^?a; �5N8yRlAN�AN6<38=N5BCAD O  H=I3ก=INXK8D
กEl6Eกz{<K8D38?HRB=M�5NQj{^�lEBR?=M�=8N}Ca?Hjก38?HRB=M 3bC? b7I8 ?A�^กj6 H=I8N}C ��?ก 3�V? Attribute 
K8D38?HRB=MG?EกDA? 
 �5NHEIX\��6@X��356K@8�}6 3�A�Eก;<GlXCA Attribute �=6Eกz{<K@8�}6G7M?�A?8N}C�5NH=I\�CB@8D�=
Q̀A8yRlAN�Aก�AN �6< Attribute กr\�C^A�A�d8N}C�ll �55 O \5@�5N\�C�=38?HRB=M  
 
 
 
 

9�(��� 2.26 �^5D^E�6Eก{oK8D�8HH�RlRXHo 

Entity 

Entity Attribute 
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b?R5K8D Attribute ^A�A�d�lCD88ก\5@>6AN6Eกz{<5ED?=M 
  
Simple 
�� Composite 

- Simple Attribute Q78 Attribute H=I\�C^A�A�d�Nก88ก3�V?^CX?NC8N\5@3bC?�>E^ 
- Composite Attribute Q78 Attribute H=I^A�A�d�Nก88ก3�V?^CX?NC8N\5@ 3bC? b7I8 8A;;<

��<ก8l5@XNb7I8B@? �6<?A�^กj6 
Single � valued 
�� Multi � valued atttribute 

- Single � valued Q78 QCAK8D38?HRB=MH=I^A�A�d�=\5@�QCQCA35=NX 3bC? XE?3กR5 ^`A>�ElG?EกDA?
�6@X^A�A�d�=\5@3G=NDQCA35=NX;LDa>@^E�6Eกz{oK8D Attribute �กBR 

- Multi � valued Q78 QCAH=I3�V?\�\5@�AกXCA  1 QCA 3bC? H̀A36H=IBEMDK8D��DDA?^A�A�d�=\5@�A
กXCA 1 �>CD 
 
 

 
 

9�(��� 2.27 �^5D^E�6Eกz{oK8D Multi - valued 
 

Stored 
�� Derived attribute 
- Stored Attribute ;<3�V? Attribute H=I3กrl8N}Ca?�A?K@8�}63bC? XE?3กR5 ab@^E�6Eก{o�กBR 
- Derived Attribute 3�V? Attribute H=I3กR5;AกกA�Q̀A?X{ 3bC? 8ANj 3กR5;AกกA�Q̀A?X{XE?3กR5

กElbCXD3X6A��;;jlE? 
 
 

 
 
 

9�(��� 2.28 �^5D^E�6Eกz{oK8D Derived attribute 
 

Multi - valued 

Derived attribute 
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�O�4_�4(��P̂ (Relationship)  
 38?HRB=M�BC6<38?HRB=MB@8D�=QXA�^E�GE?yo (Relationships Degree) ;<l8กdLDQXA�^E�GE?yo�<>XCAD
38?HRB=M �=5ED?=M 

- QXA�^E�GE?yo38?HRB=M 35=NX (Unary Relationships) >�ANdLD 38?HRB=M>?LID O  ;<�=
QXA�^E�GE?yoกElBEX�E?38D 

- QXA�^E�GE?yo^8D38?HRB=M (Binary Relationships) >�ANdLD 38?HRB=M^8D38?HRB=M;<�=
QXA�^E�GE?yoกE? 

- QXA�^E�GE?yo^A�38?HRB=M  (Ternary Relationships) >�ANdLD 38?HRB=M^A�38?HRB=M�=
QXA�^E�GE?yoกE? 

กA��<ljB`A�>?CDQXA�^E�GE?yo�<>XCAD38?HRB=M (Connectivity) 
 กA��<ljB`A�>?CDQXA�^E�GE?yo�<>XCAD38?HRB=M (Connectivity) XCA3�V?�ll>?=IDBC8>?LID (One to 
One Relationships), �ll>?LIDBC8ก6jC� (One to Many Relationships) >�78 �llก6jC�BC8ก6jC� (Many to 
Many Relationships) ?EM?;<ab@ Connectivity 3G7I8�<ljB̀A�>?CD 1, M >�78 N \X@K@ADa5K8D38?HRB=M 
 
���̂ (Key) 

- Super key : Attribute >�78ก6jC�K8D Attribute ULID�=QCA�BกBCADกE?\�a?�BC6C<38?HRB=M 
^A�A�d�<lj38?HRB=M3eGA<BEX>?LID O  \5@ 

- Candidate Key : Subset H=I36rกH=I^j5K8D Super key H=I^A�A�d�<lj3eGA<38?HRB=M?EM?\5@ 
- Primary Key : Candidate Key H=Id}ก3678กa>@3�V?BEX�<lj>�78 identity 38?HRB=M3eGA<BEX 

 
ก��
��� ER Model �n�Z�fe���f�
�������_����W��6�Z4f� 

1. ��6D38?HRB=MH=IQXA�^E�GE?yo�ll>?LIDBC8>?LID (One to One Relationships) \�3�V?BA�AD 
�5N�H?H=I>?LID38?HRB=M3�V?>?LIDBA�AD Attribute �BC6<38?HRB=M3�V?n465o>�78Q86E�?o�BC6<
BA�AD 

2. ��6D38?HRB=MH=I�=QXA�^E�GE?yo�ll>?LIDBC8ก6jC� (One to Many Relationships) \�3�V?
BA�AD �5N5@A?38?HRB=MH=I3�V?BEX36K 1 ?EM?^A�A�d��6D3�V?BA�AD\5@HE?H= Attribute K8D
38?HRB=M?EM?;<3�V?n465oK8DBA�ADHE?H= ^CX?5@A?38?HRB=M3�V?BEX8Eกz� M �^5D38?HRB=M3�V?
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BA�AD�5N Attribute K8D38?HRB=MBEX�E?38D�6<?̀AQ=No>6EกK8D38?HRB=MH=I3�V?36K 1 �Aa^C
n465oK8DBA�AD?EM?5@XN 

3. ��6D38?HRB=MH=I�=QXA�^E�GE?yo�llก6jC�BC8ก6jC� (Many to Many Relationships) \�3�V?
BA�AD�5N^�@AD38?HRB=Mก6AD (Composite Entity) 38?HRB=Mก6AD;<?̀AQ=No>6Eก O  K8DHEMD^8D
BA�AD�A3�V?Q=No>6EกK8D38?HRB=M>6EกK8D38?HRB=Mก6AD5@XN^CX?38?HRB=MHEMD^8DH=I8N}C�<>XCAD
38?HRB=Mก6ADกr��6D3�V?BA�AD\5@ �5N?̀A38A Attribute K8D�BC6C<38?HRB=M\�3�V?n465o (H̀A
BA�ก�K8DDQXA�^E�GE?yo�ll>?LIDBC8>?LID) 
 

2.11 ก���Z�^4��\�y^ (Normalization) 

 
2.11.1 �O�4n4��6Z��[����
ก���O6�Z� 

2.11.1.1FD (Functionally Dependent n�UZ Function Dependency) 
 3�V?QXA�^E�GE?yo�<>XCAD attribute �ll m:1 >�78 1:1 �5N attribute HADKXA�=n�DกobE?KLM?กEl 
attribute HADU@AN 
 ก�{= 1:1 QCAK8D attribute HADU@AN 1 QCA ;<^E�GE?yoกElQCAK8D attribute HADKXA 1 QCA 
 ก�{= m:1 QCAK8D attribute HADU@AN�AกกXCA 1 QCA;<^E�GE?yoกElQCAK8D attribute HADKXA 1 QCA 
 ����4 
  �ก̀A>?5a>@ x �6< y 3�V? attribute K8D relation R ;<\5@XCA y �=n�DกobE?KLM?กEl x (y 3�V? FD กEl 
x) กrBC83�7I8d@A 2tuples a? R �=QCAK8D x B�DกE?�6@X HEMD 2 tuples ;<B@8D�=QCAK8D y B�DกE?5@XN� 

d@A relation R �= attribute x, y ;<\5@XCA 
  Rx -> Ry 
  8CA?XCA x determine y >�78 y  depends on x 
  >�ANQXA�XCA x ;<3�V?BEXก̀A>?5QCA (determine) K8D y >�78QCAK8D y ;<KLM?8N}CกElQCAK8D x (y 
depends on x >�78 y 3�V? FD กEl x) 3�A;<3�=NกXCA determinant 
 >6Eกa?กA�3K=N? Functional Dependency 
  FDs : determinant-attribute -> dependency-attribute 
  FDs : PRESON_ID -> PERSON_NAME 
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 ��<3FHK8D Functional Dependency 
- FD H=I3กR5;AกQXA�^E�GE?yo�<>XCAD Determinant �6< Dependency 8NCAD6< 1 QCA 

PERSON_ID -> PERSON_NAME 
- FD H=I3กR5;AกQXA�^E�GE?yo�<>XCAD Determinant 1 QCA กEl Dependency >6ANQCA

PERSON_ID -> FNAME, LNAME, ADDRESS, BIRTH_DATE, ISSUE_DATE 
- FD H=I�=QXA�^E�GE?yo 2 HAD H=IHEMD Determinant �6< Dependency BCAD^A�A�dH̀A>?@AH=I

K8D8=ก�kAN>?LID\5@ 
PROJECT_NO -> MANAGER 
MANAGER -> PROJECT_NO 
PROJECT_NO <- -> MANAGER 

- FD H=IB@8Dab@ Determinant �AกXCA 1 QCA3G7I88@ADdLD Dependency PRODUCT_LINE, 
ITEM_NO -> USED_QTY 
 

2.11.1.2 Full FD (Full Functional Dependence) 

 ����4 
 �attribute y K8D releation R ;<3�V? Full FD l? attribute x K8D relation R d@A y 3�V? FD กEl x 
�6<\�C3�V? FD กEl Subset a5 O  K8D x� 
 >�788A;ก6CAX\5@XCA3�V? FD H=I�= Determinant K?A536rกH=I^j5 �6<^A�A�d�<ljdLD Dependency \5@
5EDBEX8NCADBC8\�?=M 

- D1 : PERSON_ID -> ADDRESS 
- D2 : PRESON_ID, PERSON_NAME -> ADDRESS 
- D3 : PRODUCT_LINE, ITEM_NO -> USE_QTY 
- D4 : PRODUCT_LINE, ITEM_NO, MANAGER -> USE_QTY 
5ED?EM?;AกBEX8NCAD^A�A�d^�j�\5@XCA D1 กEl D3 d783�V? Full FD 
 

2.11.1.3Partial Dependency 
 QXA�^E�GE?yo�ll?=M;<3กR5KLM?\5@กrBC83�7I8 relation >?LID O �=Q=No>6Eก3�V?Q=No�^� (composite key) 
?EI?Q78 Q=No>6EกK8D relation ?EM? O  ��<ก8l5@XN attribute >6AN attribute QXA�^E�GE?yo�<>XCADQCAK8D 



53 
 

 

attribute �lllAD^CX?3กR5KLM?3�7I8 attribute lAD^CX?K8DQ=No>6Eก^A�A�d�<ljQCAK8D attribute 87I? O  H=I
\�CabCQ=No>6EกK8D relation \5@ (Non-key attribute) ULIDQXA�^E�GE?yo�ll?=M;<H`Aa>@3กR5���>Aa?3�7I8D
K8DQXA�UM`AU@8? �6<กA���El��jDK@8�}6 

 
2.11.1.4 Transitive Dependency 
 Attribute H=I�=Qj{^�lEBR3�V?Q=No>6Eก;<^A�A�d�<ljQCAK8DHjก attribute a?�BC6< tuples \5@8NCAD\�
กrBA� a?lAD relation 8A;;<�=ก�{= attribute 87I? (Non-key attribute) H=I^A�A�d�<ljQCAK8D attribute 
87I? O  a? tuples \5@ 6Eกz{<K8DQXA�^E�GE?yoa?กA��<ljQCA attribute �ll?=M3�=NกXCA QXA�^E�GE?yo
�<>XCADQCAK8D attibute �ll?=MXCA Transitive Dependency 5EDBEX8NCAD 

 �>E^?EกuLกzA ->�>E^^AKAXRbA 
 �>E^^AKAXRbA ->b7I8^AKAXRbA 

 ;<3>r?\5@XCA �>E^^AKAXRbA ->b7I8^AKAXRbA 3�V? Transitive Dependency ULIDd78XCA3�V?^CX?H=I3กR5�A
�5N\�C;`A3�V? 3?7I8D;Aก �>E^?EกuLกzA ->�>E^^AKAXRbA กr^A�A�d5LDK@8�}6a?^CX?K8Db7I8^AKAXRbA\5@ 
5ED?EM? 3�A;<\�C3กrlb7I8^AKAXRbA\X@a?BA�AD?EกuLกzA 

 
2.11.1.5 Multivalued Dependency 
 กA�KLM?BC8กEl>6ANQCA (Nultivalued Dependency) a?QXA�^E�GE?yo R �= attribute A, B, C 3�A;<
ก6CAXXCA attribute B 3�V?กA�KLM?BC8กE?>6ANQCAl? A กrBC83�7I83UHK8DQCA attribute B a?QXA�^E�GE?yo R 
H=I�=QXA�^E�GE?yoB�DกElQ}CK8D <A, C>?EM? ;<\�CKLM?กElQCAK8D C 3K=N?�H?5@XN A ->> B �6<;<�=
6Eกz{<H=I3�V?\5@5ED?=M 

- attribute A QCA>?LID;<3�V?BEXก̀A>?5ก6jC�K8DQCA attribute B Q78 3�7I8 2tuples a?
QXA�^E�GE?yo R �=QCA A 35=NXกE? \�C;̀A3�V?B@8D�=QCA B 3>�78?กE? �BCQCAK8D B ;<B@8D8N}C
a?ก6jC�K8DQCA B H=Id}กก̀A>?5�5N A 

- กA�3�6=IN?��6QCAa5a? attribute C ;<\�C�=�6ก�<HlBC8QCA B 
- ^8D tuples a?QXA�^E�GE?yo R H=I�=QCA B 3>�78?กE?\�C;`A3�V?B@8D�=QCA A 35=NXกE? 
- QCAK8D atturbute C ^8DQCAH=I�=QXA�^E�GE?yoกElQCA A 35=NXกE?;<B@8D^E�GE?yoกElQCAK8D B 

a?ก6jC�35=NXกE?�6< 3�V?ก6jC�H=Id}กก̀A>?5�5NQCA A ?EM? O  
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>�788A;ก6CAX\5@XCA QCAK8D Determinant 1 QCA^A�A�d�<ljQCAK8D attrubute H=IH̀A>?@AH=I3�V? 
Dependency \5@BEMD�BC 2 attrubute KLM?\� ULID8N}Ca?�}�K8Dbj5K@8�}6 

EMPLOYEE# -> -> DEPARTMENT#, PROJECT# 
 
2.11.1.6 Trivial FD�s 
 FD (Function Dependancy) 3�V? Tribial FD~s กrBC83�7I8 attribute HAD5@A?KXA8N}Ca? attribute HAD
5@ANU@AN 

BEX8NCAD3bC? 
 SUPPLIER(SNAME, ADDRESS, ITEM, PRICE) 
 SNAME -> ADDRESS 
 SNAME, ITEM -> PRICE 
 
 
 

 
2.11.2 ก���Z�̂4��\�y^ (Normalization) 
 >6ED;AกH=I�}@88ก�ll\5@K8l3KBK@8�}6HEMD>�5H=IB@8DกA�3กrl�6@X ULID�5N�Aก3กR5;Aก�}��ll
�ANDA?l@AD �}��lla?3^�r;�El3DR?l@AD �}��llal^CD^R?Q@Al@AD �5N�Aก�Eก;<3>�A�X�38AXCA?EM?Q78
�}��llK8DBA�ADH=IB@8DกA�3กrlK@8�}6 ULID?̀A�AULIDQXA�UM`AU@8?K8DK@8�}6a?>6ANก�{= �6<H̀Aa>@�=
^CX?UM`AU@8?K?A5a>�C3กR5QXA�;̀A3�V? ���>AK8D�=36bEI?H=I 3กR5KLM?3>6CA?=M  ^A�A�dK;E5\5@5@XN 
�KlX?กA� Normalization� ULID�?XQR5?=Md}กQR5Q@?�5N E.F.Codd ULID3�V?ก�<lX?กA�H=I?`A3Q@A�CADK8D 
relation �AH̀Aa>@8N}Ca?�}��ll3�V?l��HE5�A? (Normal Form) 3G7I8a>@�?Ca;XCAกA�88ก�ll3Q@A�CADK8D 
relation 3�V?กA�88l�llH=I3>�A<^� 
 a>@H`AกA�B�X;^8l38?HRB=BCAD O  a>@8N}Ca?ก�?8�o�E6\63UbEI?ULID��<ก8l5@XN 1NF, 2NF, 3NF, 
BCNF, 4NF, 5NF ULID;<\5@ก6CAXa?>EXK@8BC8\� ��<�Nb?oกrQ78 

1. 65H=IXCADH=IB@8Dab@a?กA�3กrlK@8�}6 
2. 65QXA��R5G6A5 QXA�\�CB�DกE?K8DK@8�}6a?�A?K@8�}6 
3. 65กA�3กR58<?8�o�E6\6K8DกA�6l�6<�ก@\KK@8�}6 

SNAME -> SNAME 

SNAME, ITEM -> ITEM 
Trival FD’s 
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4. 3G7I8QXA�QDH?�กC�Q�D^�@AD�A?K@8�}6 
 a?HAD��RlEBRกA�H̀A?8�o�86\6Uo;<3�RI�;Aก ER Model กC8? �6@X;LDH`AกA� map ;Aก ER model 
3�V? relation �ll 1NF กC8? �5Na>@ attribures H=I3ก=INXK@8DกE?;<8N}Ca?BA�AD35=NXกE?^`A>�El 
application a>�C O  �= attributes ��<�A{ 500 attributes ab@ ER model ;<\5@ 1NF ��<�A{ 80 BA�AD 
3�7I8H`AdLD 5NF ;<\5@\�C3กR? 100 BA�AD a?ก�{=\5@BA�AD3�V??8�E6\63UbEI?H=I^�l}�{o�6@X ^RIDH=IB@8D
�<XEDQ78\�C�BกBA�AD?EM?NC8N6D\�8=ก 

 
��h���Z�̂4��\�
y���� 
 ?8�o�E6\63UbEI?3�V?ก�<KX?กA�3G7I8GE�?AกA� 3b7I8BC8K8DK@8�}63G7I8�ก@���>AK8D�=36bEI?H=IXCAกA�
88ก�ll�A?K@8�}6HEMDH�ADB��ก< �6<HADกANFAGH=I\5@88ก�Aab@\5@>�78NED กA�?8�o6E6\63UbEI?�lCD
88l3�V?>6AN�<5El\5@�กC 
 
2.11.2.1 First Normal Fore (1NF) 
 Hjก O field a?�BC6< reconrd ;<3�V? single value ?EM?Q78 a?BA�AD>?=ID O  ;<\�C�=QCAK8Dก6jC�
K@8�}6H=IUM`AกE? (Repeating Group) BEX8NCAD3bC? BA�AD5EDBC8\�?=M 
 
�������� 2.1 �^5D6Eกz{<K@8�}63�V? Repeating group 
 

�>E^?EกuLกzA b7I8 ?A�^กj6 �>E^XRbAH=I6DH<3l=N? 

001 ^�bAN ^�a;?Lก 
204-101 
204-204 
204-205 

002 y=�bAN lj��Au 
204-102 
204-204 

 
 3�A^A�A�dH̀Aa>@8N}Ca?�}� 1NF \5@5ED?=M 
   
�������� 2.2 �^5D6Eกz{<K@8�}63�V? 1NF 
 

�>E^?EกuLกzA b7I8 ?A�^กj6 �>E^XRbAH=I6DH<3l=N? 
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001 ^�bAN ^�a;?Lก 204-101 
001 ^�bAN ^�a;?Lก 204-204 
001 ^�bAN ^�a;?Lก 204-205 
002 y=�bAN lj��Au 204-102 

002 y=�bAN lj��Au 204-204 

 
 ;<3>r?XCAกA�3กrlK@8�}6�ll?=M3�V?กA�^RM?3�6=8D�5NabC3>Bj3G�A<�=QCAK8Dก6jC�K@8�}6H=IUM`AกE?
�Aก�AN 3G�A<?EกuLกzAQ?>?LID ^A�A�d6DH<3l=N?\5@�AกXCA>?LIDXRbA 
 ^�j�กrQ78 ?8�o�E6\63UbEI?�<5ElH=I 1 (First normal form : 1NF) 3�V?กA�K;E5�8BB�=lRX >�78ก6jC�
�8BB�RlRXH=IUM`AกE?\�8N}Ca?�8?HRB=6}ก 3G7I8�BC6<�ANกA�a?38?HRB= \�C�=QCAK8D�8BB�RlRX >�78QCAK8D
ก6jC��8BB�RlRXH=IUM`AกE? 
 ^`A>�El 1NF ;<�=K@83^=Na?กA��ก@\K กA�6l �6<กA�3G7I8K@8�}6 5ED?=M 

1) กA��ก@\KK@8�}6 (Update) 3?7I8D;Aก�=K@8�}68N}C>6AN tuples ;<B@8D�ก@\KHjก tuples ?EM?Q78
B@8D�=กA��ก@\KK@8�}6�AกกXCA>?LID�>CD 

2) กA�6lK@8�}6 (Delete) d@AB@8DกA�6lK@8�}6lAD^CX?88ก\� ;<H̀Aa>@6lK@8�}687I? O  88ก\�
5@XN�5N\�CBEMDa; 

3) กA�3GRI�K@8�}6 (Insert) 8A;;<H̀Aa>@\�C^A�A�d3GRI�K@8�}6lAD8NCAD\�C\5@ >�783GRI��6@XKE5�N@D
กElK@8�}635R� 

 
2.11.2.2 Second Normal Form (2NF) 
 B@8D3�V? First Normal Form (1NF) �6<B@8D�= key (lADB`A�A 8A;;<3�=NกXCA index) H=IHjก Non-key 
;<B@8DKLM?8N}C (depends on) กEl key ?=M �6<�=3G=ND key 35=NXa?>?LIDBA�AD ULID3�=NกXCA Primary Key กA�H=I
HjกBA�AD (table) B@8D�= key กr3G�A<3�AB@8DกA�a>@�?CabXCAHjกK@8�}6a? record BCAD O  ^A�A�dQ@?>A\5@
�5Nab@ key 
 ^�j�กrQ78 ?8�o�E6\63UbE?�<5ElH=I 2 (Second normal form : 2NF) 3�V?กA�K;E5�8B�RlRXH=I\�C
KLM?กElHEMD^CX?K8DQ=No>6Eก88ก\� 3G7I8a>@�8BB�RlRX87I?HEMDB�DกEl^CX?H=I3�V?Q=No>6EกHEMD>�53HCA?EM? 
 ����4 
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 3�V? First Normal Form (1NF) �6<Hjก Non-key ;<B@8DKLM?8N}C (depends on) กEl key 8NCAD
^�l}�{o (Full FD) >�788A;ก6CAX\5@XCA\�C�= Non-key H=I^A�A�d imply dLD Non-key BEX87I?\5@ 3bC? A -> 
(B, C) and B -> C �X�\�dLD กA�H=I Non-key lADBEXH=IKLM?กEl lAD^CX?K8D key 
 ��OZ�e��
�e� 
  ABC (bRM?^CX?, b7I8�ก5ED, ;`A?X?, H=I8N}C�ก5ED) 
  FD = {bRM?^CX? �6< b7I8�ก5ED ->;`A?X?, b7I8�ก5ED ->H=I8N}C�ก5ED} 
 3?7I8D;Aก (bRM?^CX? �6<b7I8�ก5ED) 3�V? key �BC (H=I8N}C�ก5ED) \�C\5@KLM?B�DกEl key (fully  depended 
on key) 5ED?EM? ;LD\�Cab@ 2NF 5ED?EM? ;<B@8DH`AกA��Bก�=36bEI? 3G7I865���>AQXA�UM`AU@8?K8DK@8�}63�V?
5ED?=M 
  ^R?Q@A ( bRM?^CX?, b7I8�ก5ED, ;̀A?X?) �5Na>@ bRM?^CX?�6<b7I8�ก5ED 3�V?Q=No>6Eก 
  �ก5ED ( b7I8�ก5ED, H=I8N}C�ก5ED) �5Na>@b7I8�ก5ED 3�V?Q=No>6Eก 
 
2.11.2.3 Third Normal Form (3NF) 
 ?8�o�E6\63UbEI?�<5ElH=I 3 (third normal form : 3 NF) Q78 KlX?กA�H=IGNA�K;E5^FAGK8D 
Transitive Dependency 88ก\� 
 ����4 6Z� �Z�̂4��\�
y������h����� 3 (Third normal form : 3NF) 
 B@8D3�V? Second Normal Form (2NF) �6<\�C�= Transitive dependence >�78 3�V?กA�K;E5�8BB�R
lRXH=I\�C3�V?Q=NoH=IKLM? (Transitive dependent) B�DกEl�8BB�RlRX87I?H=I\�CabCQ=No>6Eก88ก\�3G7I8a>@�8BB�R
lRXH=I\�CabCQ=No>6EกB@8DKLM?B�DกElHEMD^CX?H=I3�V?Q=No>6Eก �6<\�CKLM?กEl�8BB�RlRX87I?H=I\�CabCQ=No>6Eก 
 ����4 6Z� Transitive dependency 
 กA�\�CKLM?B�DกElQ=No>6Eก (Transitively Dependency) d@Aa?QXA�^E�GE?yo R �=Q=No>6EกQ78 K �6<
�8BB�RlRX A �6< B ;<ก6CAXXCA�8BB�RlRX B \�CKLM?B�DกElQ=No>6Eก  
  3�7I8 K -> A �6< A -> B �6< A -/-> K 
 ��OZ�e��ก���[�������n�
�l� 3NF 
  �}@l�R>A� (36K��<;`ABEX, b7I8?A�^กj6, H=I8N}C, B`A�>?CD, N=I>E8�d��<;`AB̀A�>?CD) 
  FD = {36K��<;`ABEX ->b7I8?A�^กj6, H=I8N}C, B̀A�>?CD 

B`A�>?CD -> N=I>E8�d��<;̀AB`A�>?CD}  
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a?BEX8NCAD;<3>r?\5@XCA set K8D�}@l�R>A� (36K��<;`ABEX, b7I8?A�^กj6, H=I8N}C, B̀A�>?CD, N=I>@8�d
��<;`AB̀A�>?CD) ?=M NED\�CabC 3NF 3G�A< 36K��<;`ABEX ->B̀A�>?CD B̀A�>?CD ->N=I>@8�d��<;̀AB`A�>?CD 
5ED?EM? QX�;<�Nก 3UrB�}@l�R>A� 88ก3�V? 2 3UrB Q78 

3NF : �}@l�R>A� (36K��<;`ABEX, b7I8?A�^กj6, H=I8N}C, B`A�>?CD) 
B`A�>?CDl�R>A� (B̀A�>?CD, N=I>@8�d��<;̀AB`A�>?CD) 
 

2.11.2.4 BCNF (Boyce/Codd Normal Form) 

 ����4 
 �B@8D3�V? 3NF �6<\�C�= attribute 87I?a?�=36bE?H=I^A�A�d�<ljQCAK8D attribute H=I3�V?Q=No>6Eก >�78
^CX?>?LID^CX?a5K8DQ=No>6Eกa?กA�{=>6Eก3�V?Q=No�^�� 
 �5NHEIX\��}��ll BCNF ;<8N}Ca?�}��ll 3NF �BC\�C;`A3�V?3^�8\�H=I�}��ll 3NF ;<8N}Ca?
�}��ll BCNF HEMD?=M3?7I8D;Aก�}��ll?=M3�V?กA�KNANK8l3KBK8D�}��ll 3NF a>@3>�A<^�NRIDKLM? �5N
�}��llH=IB@8DH`Aa>@3�V? BCNF �Eก;<�=Qj{^�lEBR 5ED?=M 

3�V? relation H=I�= key Q}C�KCD>6ANQ=No (Multiple Candidate Key) �5NH=I Q=NoQ}C�KCD3�V?Q=No�^� 
(Composite key) �6< Q=NoQ}C�KCD?EM?�=lAX^CX?UM`AU@8?กE? (Overlapped ) �= attribute lADBEX�CX�กE?8N}C) 

 
�������� 2.3 �^5D 3NF H=INED\�C3>�A<^� 

  
�>E^?EกuLกzA b7I8?EกuLกzA �>E^XRbA 3ก�5 
001 Jane C01 A 
001 Jane C02 B 
002 Timmy C01 C 
002 Timmy C02 B 
002 Timmy C03 D 
003 Nan C04 D 

 
 ;AกBA�AD?=M;<\5@XCA 

 �>E^?EกuLกzA, �>E^XRbA -> 3ก�5 
 b7I8?EกuLกzA, �>E^XRbA -> 3ก�5 
 �>E^?EกuLกzA  -> b7I8?EกuLกzA 
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 b7I8?EกuLกzA  -> �>E^?EกuLกzA 
 BA�AD?=M�= 4 determinants Q78 (�>E^?EกuLกzA, �>E^XRbA) (b7I8?EกuLกzA, �>E^XRbA) (�>E^?EกuLกzA) 
�6< (b7I8?EกuLกzA) �BCBA�AD?=M�=3G=ND 2 candidate keys Q78 (�>E^?EกuLกzA, �>E^XRbA) �6< (b7I8
?EกuLกzA, �>E^XRbA) ^`A>�El�>E^?EกuLกzA �6<b7I8?EกuLกzA\�CabC Candidate key 3�A;<GlXCABA�AD?=M
3�V? 3NF H=I\�C5=G83?7I8D;AกBA�AD?=M�= Candidate key 2 keys 5@XNกE? 3�A^A�A�d3678ก8E?a58E?>?LID
3�V? Primary key \5@ ?8ก;Aก?=M Candidate key HEMD^8DNED3�V? composite key �6< overlap กE?8N}C3G�A<
�=�>E^XRbA�CX?กE? H̀Aa>@�=K@8�}6>?LIDbj5��Aก�>6AN>?dLD��@;<3�V? 3NF �6@XกrBA� ;LDQX���ElBC8\�
3G7I865QXA�UM`AU@8??=M6D �6<3G7I8�ก@���>AกA� insert delete �6< update K@8�}6a?BA�AD �5Nab@XRy=กA�
K8D BCNF 

1. d@A�= Transitive FD a>@K;E5 Transitive FD HRMD\� 
2. attribute B@Xa5H=I3�V? determinant H̀Aa>@3�V? candidate key 

 
;AกBA�ADK@ADB@?3�A^A�A�d�Nก88ก3�V?BA�ADa>�C \5@ 2 BA�AD5ED?=M 
BA�AD ?EกuLกzA (�>E^?EกuLกzA, b7I8?EกuLกzA) 
BA�AD 3ก�5 (�>E^?EกuLกzA, �>E^XRbA, 3ก�5) >�78 (b7I8?EกuLกzA, �>E^XRbA, 3ก�5) 

 
2.11.2.5 4NF (Forth Normal Form) 

 ����4 
 �B@8D8N}Ca?�}��ll BCNF �6<3�V?�=36bE?H=I\�C�=QXA�^E�GE?yoa?กA��<ljQCAK8D attribute �ll
>6ANQCA �5NH=I attrubute H=Id}ก�<ljQCA3>6CA?=M\�C�=QXA�^E�GE?yoกE? (Independently Multivalued 
Dependency)  
  
�������� 2.4 �^5DBA�ADH=I3�V? Independently Mulivalued Dependency 
 

Person Project Part QtyUsed HrsSpent 
John P1 Nut 11 7 
Emmy P1 Bolt 7 17 

John P1 Bolt 7 7 
Emmy P1 Nut 11 17 
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John P2 Bolt 7 32 
Jim P2 Screw 9 45 
John P2 Screw 9 32 
Jim P2 Bolt 7 45 

 
 ^A�A�d3K=N? FDs \5@5EDBC8\�?=M 
  Project -> -> Part, QtyUsed 
  Project, Person -> HrsSpent 
  Project, Part -> QtyUsed 
 ;<3>r?\5@XCABA�AD?=M�=KLM?BC8กE?�ll>6ANQCA (Multivalude Dependency) ULID\5@�กC Part �6< 
QtyUsed H=IK@8�}6;<�=6Eกz{<3�V?Q}C O  BA� Project 5ED?EM? BA�AD?=M;LDNED\�C8N}Ca?�}��ll BCNF ;<B@8D
H̀AกA��BกBA�AD88ก3�V? 2 BA�AD88ก3�V? 2 BA�AD 5ED?=M 
 
Person-Works-On-Project 
  
�������� 2.5 �^5DBA�ADH=I�Nก  Independently Mulivalued Dependency 88ก�6@X 
 

Project Person HrsSpent 
P1 John 7 
P1 Emmy 17 
P2 John 32 
P2 Jim 45 

 
 FDs : Project, Person -> HrsSpent 
 
Part-Used-In-Project 
  
�������� 2.6�^5DBA�ADH=I�Nก  Independently Mulivalued Dependency 88ก�6@X 
 

Project Part QtyUsed 
P1 Nut 11 
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P1 Bolt 7 
P2 Bolt 7 
P2 Screw 9 

 
 FDs : Project, Part -> QtyUsed 
 
2.11.2.6 5NF (Fifth Normal Form) 
 5NF >�783�=NกXCA Project-Join Normal Form (PJ/NF) 
 ����4 
 �B@8D8N}Ca?�}��ll 4NF �6<\�C�= Symmetric Constraint ก6CAXQ78 >Aก�=กA��Bก relation 
88ก3�V? relation NC8N (Projection) �6<3�7I8H̀AกA�3b7I8��ND�=36bE?NC8NHEMD>�5 (Joint) ;<\�CกC8a>@3กR5
K@8�}6a>�CH=I\�C3>�78? relation 35R� (Spurious Tupes) 
 a?กA��Bก relation 88ก�A;Aก�}��ll 4NF ?EM? d@AH`AกA�3b7I8��ND relation NC8N?EM?a>�C >Aก\�C
�=K@8�}6H=I�BกBCAD\�;Aก relation 35R� กr;<^A�A�d�Bก relation ?EM?\5@ �BCd@A>Aก3�V? relation NC8N�6@X
3กR5K@8�}6\�C3>�78?กEl relation 35R� กr\�CQX��Bก relation �6<a>@d78XCA relation 35R�8N}Ca? 5NF �6@X 
 
2.11.3 ���
h{�����O��[��m�pm���ก���[��n�Z�fe���f�
�� Normal Form 

2.11.3.1 ก��
�ก��
����4�ก
ก�h\� (Overnormolization) 
 XEBdj��<^DQoa?กA�H`Aa>@3�V?�}��ll?8�o�E6\6UoกrQ78 3G7I865���>AQXA�UM`AU@8?K8DK@8�}6�6<
65���>Aa?3�7I8DกA�3GRI� กA���El��jD >�786lK@8�}6 �5NHEIX\��6@XกA�88ก�lla?�<5El
�?XQXA�QR5�}@88ก�ll;<GNA�XR3Q�A<>oa>@8N}Ca?�}��ll 3NF �BCd@A�=ก�{=K8D���>AH=I;`A3�V?B@8DH̀A
BC8\�dLD�}��llK8D BCNF >�78 4NF >�78 5NF (ULID3กR5KLM??@8N�Aกa?HAD��RlEBR) �BC8NCAGNA��Bก
�=36bE?a>@�Aก3กR?QXA�;`A3�V? 3G�A<กA��Bก�=36bE?88ก�Aก3กR?\�?EM?;<�=�6BC8��<^RHyRFAGa?กA�
H̀ADA?K8D�A?K@8�}6?EM? O  3bC? a?กA�Q@A>AK@8�}6;<d}กab@3X6A�Aก3�V?B@? 
 
2.11.3.2 ก��h��Z�̂4��\�
y��� (Denoralization) 
 a?ก�{=H=IlAD�=3�bEI?d}ก88ก�ll�5NกA�\�CH̀Aa>@8N}Ca?�}��lll��HE5�A?H=I3�V?\�BA�ก�3ก{ o
H=Iก̀A>?5\X@ 3bC? QX���Ela>@8N}Ca?�}��ll 3 NF �BC>Nj58N}C3G=ND�QC 2NF 3�V?B@? HEMD?=M 8A;3�V?3G�A<



 

 

3>Bj�6a?3�7I8DK8D��<^RHyRFAGa?กA�3�=Nก5} >�78Q@?>A�K@8�}6 �6<N8�a>@3กR5QXA�UM`AU@8?K8D
K@8�}6\5@ 
 5@XN3>BjH=IกA�5=?8�o�E6\63UbE? 8A;H̀Aa>@3กR5���>A QXA�UM`AU@8?K8DK@8�}6 ;LDQX��=กA��<lj
^A3>Bj �6<XRy=กA�a?กA���El��jDK@8�}6a?����ก����<NjกBoab@DA? 3G7I8��8DกE?\�Ca>@3กR5���>A
K@8�}6\�Cd}กB@8D 8=ก��<35r?H=IN8�a>@�=กA�5=?8�o�E6\6Uo>�78\�C กrQ78 d@AK@8�}6a?�=36bE??EM?
a>�C ;<3�V?กA�3�=Nก5}K@8�}6 
d@AQR5XCAกA�88ก�ll6Eกz{<?=M;<3GRI���<^RHyRFAGa?กA�H`ADA?K8D�A?K@8�}6 �6<\�C�=���>A5@A?
QXA�\�Cd}กB@8D8DK@8�}6H=IUM`AU@8?กE?\5@
 

2.12 
��U�Z�4UZ SQLite 

9�(��� 
 

1. �jk�^`A>�ElกA��>65K@8�}6a>�C
2. ^�@AD Database BEXa>�C
3. ^�@AD Table (B@8D�= 
4. 6l Table 
5. ;E5กA�กEl�Q�^�@ADK8D 

3>Bj�6a?3�7I8DK8D��<^RHyRFAGa?กA�3�=Nก5} >�78Q@?>A�K@8�}6 �6<N8�a>@3กR5QXA�UM`AU@8?K8D

5@XN3>BjH=IกA�5=?8�o�E6\63UbE? 8A;H̀Aa>@3กR5���>A QXA�UM`AU@8?K8DK@8�}6 ;LDQX��=กA��<lj
�6<XRy=กA�a?กA���El��jDK@8�}6a?����ก����<NjกBoab@DA? 3G7I8��8DกE?\�Ca>@3กR5���>A

K@8�}6\�Cd}กB@8D 8=ก��<35r?H=IN8�a>@�=กA�5=?8�o�E6\6Uo>�78\�C กrQ78 d@AK@8�}6a?�=36bE??EM?
a>�C ;<3�V?กA�3�=Nก5}K@8�}6 (Select) �AกXCAกA�3GRI� ��El��jD >�786lK@8�}6 กr8A
d@AQR5XCAกA�88ก�ll6Eกz{<?=M;<3GRI���<^RHyRFAGa?กA�H`ADA?K8D�A?K@8�}6 �6<\�C�=���>A5@A?
QXA�\�Cd}กB@8D8DK@8�}6H=IUM`AU@8?กE?\5@ 

SQLite Manager 
 

 
9�(��� 2.29�^5D>?@A��ก>6ED3�45 SQLite Manager

�jk�^`A>�ElกA��>65K@8�}6a>�C 
BEXa>�C 

B@8D�= database)8N}CกC8? 

;E5กA�กEl�Q�^�@ADK8D table H=I3678ก\X@ 

62 

3>Bj�6a?3�7I8DK8D��<^RHyRFAGa?กA�3�=Nก5} >�78Q@?>A�K@8�}6 �6<N8�a>@3กR5QXA�UM`AU@8?K8D

5@XN3>BjH=IกA�5=?8�o�E6\63UbE? 8A;H̀Aa>@3กR5���>A QXA�UM`AU@8?K8DK@8�}6 ;LDQX��=กA��<lj
�6<XRy=กA�a?กA���El��jDK@8�}6a?����ก����<NjกBoab@DA? 3G7I8��8DกE?\�Ca>@3กR5���>A

K@8�}6\�Cd}กB@8D 8=ก��<35r?H=IN8�a>@�=กA�5=?8�o�E6\6Uo>�78\�C กrQ78 d@AK@8�}6a?�=36bE??EM? O  ^CX?
�AกXCAกA�3GRI� ��El��jD >�786lK@8�}6 กr8A;;<5=?8�o�E6\63UbE? 

d@AQR5XCAกA�88ก�ll6Eกz{<?=M;<3GRI���<^RHyRFAGa?กA�H̀ADA?K8D�A?K@8�}6 �6<\�C�=���>A5@A?

 

anager 



 

 

6. ;E5กA�กElK@8�}6a? 
7. ;E5กA�5@XNQ̀A^EID 
8. ;E5กA� Database 

 

 

 
>6ED;Aกก5�jk� 36K 

 

 

;E5กA�กElK@8�}6a? table 
;E5กA�5@XNQ̀A^EID SQL 

 

9�(��� 2.30 ^�@AD Database BEXa>�C 

>6ED;Aกก5�jk� 36K 2 ;<3K@A�A^}C>?@AH=Ia>@ก�8กb7I8 database BEXa>�C 

9�(��� 2.31 3678กH=I3กrl Database H=I3�A^�@ADKLM? 
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a>@3�A3678ก^dA?H=I
 

 

 
>6ED;Aกก5�jk�>�AN36N 

 

 

 
N7?NE?XCA3�AB@8DกA�;<^�@AD
 

a>@3�A3678ก^dA?H=I O  ;<3กrl database BEXa>�C a?BEX8NCAD3กrlH=I Documents

9�(��� 2.32 ^�@AD Table 

>6ED;Aกก5�jk�>�AN36N 3 ;<3K@A^}C>?@A;<a>@ก�8กb7I8, ��<3FH K8D 

9�(��� 2.33 N7?NE?กA�^�@AD Table 

N7?NE?XCA3�AB@8DกA�;<^�@AD table BEX?=M 
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��<3FH K8D column 

 



 

 

1. 6l table HRMD 
2. 6lK@8�}6HEMD>�5a? 
3. �ก@\Kb7I8 table
4. 3�=ND6̀A5ElK8D�dXa>�C8=กQ�EMD�5Nab@ 
5. QE568ก table
6. ^CD88ก table

 

 
9�(��� 2.34;E5กA�กEl�Q�D^�@AD Table 

 
 

6lK@8�}6HEMD>�5a? table 
table 

3�=ND6̀A5ElK8D�dXa>�C8=กQ�EMD�5Nab@ Primary Key 
table 
table 

 
9�(��� 2.35;E5กA�กElK@8�}6a? Table 
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1. Q@?>AK@8�}6;Aกa? 
2. �^5DK@8�}6HEMD>�5a? 
3. 3GRI�K@8�}6a>�C6Da? 
4. 68ก36=N?�llK@8�}6
5. �ก@\KK@8�}6a?�dXH=I3678ก\X@
6. 6l�dXK8DK@8�}6H=I3678ก\X@

 
^A�A�dab@Q̀A^EID 
 

Q@?>AK@8�}6;Aกa? table 3678กaX@ 
�^5DK@8�}6HEMD>�5a? table 
3GRI�K@8�}6a>�C6Da? table 
68ก36=N?�llK@8�}6 
�ก@\KK@8�}6a?�dXH=I3678ก\X@ 
6l�dXK8DK@8�}6H=I3678ก\X@ 

 

 
9�(��� 2.36กA�;E5กA��5Nab@Q̀A^EID SQL 

^A�A�dab@Q̀A^EID SQL ;E5กA�กElK@8�}6\5@;AกH=I?=M 
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3.1 ��	
�	�������
�	 

 

ก��ก��� 
����	
�	 ก�ก�

� ����

� ก�	�
�	 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

�ก����������ก
�
                                 

���
� prototype �����ก
�
                                 

�����
 proposal                                  

Design                                 

Develop                                 

Testing& Debug                                 

������ก
���
�	�	�
	                                 

 

3.2 
���������
�	 
 
  �!	
"�#$%&'�%$�'��(
� ���ก�� 	�ก�
	�
���	
�
 (�	�	*��+,��
'$�
-�$�)� /,���� 	�ก�
	�+
'
�
	(
�0/,��/��
กก
��0���
1	1��+���( �+ก
���
�
	�+,�+&��&�	$��ก�	 ����2	$�	ก
���
�
	�+,$���
ก����
���3��� /,�ก��ก��������4
	 
 

3.3 ���	��	ก�
����	�	
�	 

 
3.3.1 �ก�� !�"�#�
ก�
��
�$ก #� 

 ��
ก
�
��ก����ก
�
� /,��ก��
'
�$���ก
����ก 5 &�6$ก���6�6�'�
�	ก
����
�"�#$%&'�%
$�'��(
�1��
'
�$���ก
������ก
�
�+���	+2 

1. ��ก$�
&�	(���
	
�
&�6 $�
&�	(��9�����	�������0��	&�	�+, 
2. � �,���
	
�
���(���	&�	�+,*��1��ก
�ก��	&�	�+, 
3. ��ก���	�
�ก
����	�
��
ก$�
&�	(��+,���(�9�����	*��<���
	
�
�+,ก�
�	� 
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4. &����
��6��+����	
�
*��'(
�+
�>����$�$(
� 5 
5. ���+����+���


�6�'(
���
	ก����
	 ��/� ��	
�
ก����	
�
 
6. &���1��1�0�,	$(
� 5 �����
	
�
 
7. ��,���	
�
 
8. �(
���� 

 
3.3.2%
#�
&�'�(�!
(��!��)�
 
 ���
�"�#$%&'�%$�'��(
������ก
�
��� /,�0('�$����	�� 1���+ก
���
�
	
����ก
'
�$���ก
����
��ก
�
&$(*�(��
6�<ก��กก
���
�
	 &�6�+ก
���
���������$(
� 5�
ก	�2	�����ก
�
$�'���1
�����
����
1��&ก����6��ก$%�+,���
��<2	'(
$��ก��
'
�$���ก
���/�*�( $���ก
��6� �,��('	���+ก ��/,�$ก���
	
&��' �<������
��ก�
����$ก�� 
(
�0��(
�&�6�6�6�'�
�(�����
	  
 
3.3.3!�
��	ก�
����	�	
�	 

 &�(�ก
���
�
	��ก��C	�('	$(
�$
�
'
�$���ก
������ก
�
 *����C	 2 �('	��D( 5
/��('	���ก
�
4
	������ &�6�('	$��$(�ก������0��
	 ���	+2 
 �('	4
	������ 

1. ��ก&��4
	������ 
2. ���
�4
	�������	 iPad 1���0� SQLite �	�('	 "�#$%&'�%$�'��(
�*���+ก
���
���

��������*�� /,�����(
�$(�ก
�&����� 
3. ���
��('	$��$(��6�'(
�4
	������ก�� 1��&ก����6��ก$% 
4. ���
��('	$��$(��6�'(
�4
	�������	 iPad &�6 4
	������ก�
� 

�('	$��$(����ก������0��
	 
1. &�	�+, 
2. � �,���
	
�
 
3. &������	�
� 
4. ��,���	
�
 
5. 1��1�0�,	 
6. ���+���+���
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7. �(
���� 
�+ก
���60��
'
�
/��	�
����
	 &�6�N��
��9D�
�+,�ก���<2	��ก����
�% 
 

3.3.4�
��"ก�
%
#�
&�'�( 

 �	�('	���ก
����
�	�2	&�(�ก
���
�
	��ก��C	 3 �('	
/� 
1. Design ��ก&��4
	�������
ก��,��+,��ก
�
$���ก
�1����6ก�� 

- &���&�	�+,��
	 &�6�
�
��� �,���
	���*�� 
- �ก����������ก
�
 ������2��ก������+,�(
�*'�*�� 
- &����
�ก
���	
�
&�6 �


&$(�6�
�
 ������2����+����+���


*�� 
- �(
����&��'�ก�����
�/,���
�
����+�ก�<2	�
&�����*�� 

 

3.3.4.1 ก
���
 normalization  
��
���$� : � /,�������
���<�*����
��������� &�6$���
� column ��ก*�� /,�����+�	
����ก�� 
 
��
�
��� 3.1 &�����������
������4
	������&���(� 
 
Store_ID StoreName Branch ManagerName ManagerPhone Category Brand Type Kind Size Price 

S1 CP Freah 

�+�� 
Sirichai 080551xxxx ��
' -�$� ��
'�'� -�$���� 

5 kg 10 

10 kg 20 

Nisatron 089472xxxx ��
' -�$� ��
'�'� -�$���� 5 kg 10 

�
��(
	 Nisatron 089472xxxx 

��
' -�$� ��
'�'� -�$���� 5 kg 10 

�
�/,���/,� &#	$�
 	2�
����� �+&�� 1 cm
3
 10 

 
&���������(�	���&�� 1NF 1����ก 5field �	&$(�6 reconrd �6��C	 single value  
 
��
�
��� 3.2 &�����������
������4
	������&���(��	���&�� 1NF 
 

Store_ID StoreName Branch ManagerName ManagerPhone Category Brand Type Kind Size Price 

S1 CP Freah �+�� Sirichai 080551xxxx ��
' -�$� ��
'�'� -�$���� 5 kg 10 

S1 CP Freah �+�� Sirichai 080551xxxx ��
' -�$� ��
'�'� -�$���� 10 kg 20 
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S1 CP Freah �+�� Nisatron 089472xxxx ��
' -�$� ��
'�'� -�$���� 5 kg 10 

S1 CP Freah �
��(
	 Nisatron 089472xxxx ��
' -�$� ��
'�'� -�$���� 5 kg 10 

S1 CP Freah �
��(
	 Nisatron 089472xxxx �
�/,���/,� &#	$�
 	2�
����� �+&�� 1 cm
3
 10 

 
&���������(�	���&�� 2NF 1����ก 5Non-Key $����+ Key ���(&�6$����+ key ��+�'�	$
�
� 
�
ก$
�
� 1NF  (Store_ID -> StoreName) 
  (StoreName -> Branch) 
  (Branch -> ManagerName, ManagerPhone) 
  (ManagerName -> Branch) 
  (ManagerName -> ManagerPhone) 
  (Category -> Brand) 
  (Brand -> Type) 
  (Type -> Kind) 
  (Kind -> Size) 
  (Size -> Price) 
� �
6-6	�2	�6*��$
�
����(��C	 
 
��
�
��� 3.3&���$
�
� Store �	��� 2NF 

 
store 

Store_ID StoreName 

S1 CPFresh 

 
��
�
��� 3.4&���$
�
� Position �	��� 2NF 

 
Position 

Branch Store_ID 

�+�� S1 

�
��(
	 S1 

 



71 
 

 

��
�
��� 3.5&���$
�
�  Manager �	��� 2NF 
 

Manager 

ManagerName ManagerPhone Branch 

Sirichai 080551xxxx �+�� 

Nisatron 089472xxxx �
��(
	 

 
��
�
��� 3.6&���$
�
� Category �	��� 2NF 

 
Category 

Category 

��
' 

�
�/,���/,� 

 
��
�
��� 3.7&���$
�
� Brand �	��� 2NF 

 
Brand 

Brand Category 

-�$� ��
' 

&#	$�
 �
�/,���/,� 

 
��
�
��� 3.8&���$
�
� Type �	��� 2NF 

 
Type 

Type Brand 

��
'�'� -�$� 

	2�
����� &#	$�
 

 
��
�
���3.9&���$
�
� Kind �	��� 2NF 

 
Kind 

Kind Type 

-�$���� ��
'�'� 



72 
 

 

�+&�� 	2�
����� 

 
��
�
��� 3.10&���$
�
� Size �	��� 2NF 

 
Size 

Size Kind 

5kg -�$���� 

10kg -�$���� 

1 cm
3
 	2�
����� 

 
��
�
��� 3.11&���$
�
� Price �	��� 2NF 

 
Price 

Price size 

10 5kg 

20 10kg 

10 1 cm
3
 

 
��
ก
�&���������(�	��� 2NF &��'�6���	'(
Candidate key &��'�<��/�'(
��C	 3NF &��' 

 

3.3.4.2 ก
��0/,��$(�4
	�������('	ก�
� 
 
ก
��0/,��$(�4
	������	�2	��
*�� 2 ก�>+
/� 

1. ��/,�$���ก
����������(�
ก4
	������ก�
� feed �
�+, iPad 
��/,��+ก
���m�1��&ก���6��
ก
�$�'�'(
�
�/,���+ก
� Connect Internet ��/�*�(��
�+�6

��
ก
��0/,��$(�*��+,4
	�������('	ก�
�� /,������������( 1���
�/,���6�(��'�
�+,*���
ก$
�
�
LastConnectToServer *� &�64
	�������('	ก�
��6 SELECT �������+,���(ก'(
�'�
	�2	
��ก�
�(�ก����
�	���&�� XML �
ก	�2	�6��
ก
� feed ������&�6�ก�����	 Database  ����
��	�<ก�'�
�+,��
�
	�������2	���	$
�
� LastConnectToServer 
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2. ��/,�$���ก
��(���������ก
�
�+,� �,��ก���� iPad ��(4
	������ 
�	ก
��(���������ก
�
���(�<2	*�	�2	�
�/,���6��
ก
� SELECT �������+,���(ก'(
�'�
�+,

��ก�ก��*'��	$
�
� LastConnectToServer �
�0� $(��
�������6��ก&���������(�	���
�
��,� SQL 
� /,��6�(�*�*���	 Link ��+�' &�6�6��ก
�$��ก����
ก4
	�������('	ก�
� 1��4
	������
�6�� 
ก
� SELECT �������+, ���(ก'( 
 �'�
�+, *�� �
ก Link (�'�
�
ก$
�
� 
LastConnectToServer) &�6�(�ก����
�	���&�� XML ��/,�*������6��
ก
� feed ������&�6
�ก�����	 Database 1���6���������+,�(��<2	*��
ก Database�	�
�/,��ก(�	�
ก	�2	�6�ก��
�� � �� � �+, * �� � 
 � � �( � � * � & � 	   �� � � �� 	 �< ก � ' � 
 �+, �� 
 � 
 	 � � �� � ��2 	 � � � 	 $ 
 � 
 � 
LastConnectToServer 

 

 
 
q
 �+, 3.1&���ก
���
�
	��/,��(��������
ก Database ��(�
�/,��&�6�
�/,����( Databas 
 

2. Develop  
���,����
� Database $
��+,*����ก&��*'���/2��$�	��'� SQLite Manager �
ก	�2	ก�	�
*�

�'����
ก��1��&ก�� Xcode ��+�	�('	�0/,��$(��6�'(
� Database ก�� application1��
��
�
กก
���
�
	
/� ��/,���m�1��&ก���<2	�
$����+ก
�&�����
	
�
�	&�	�+,�<��+ก
� query 
$�
&�	(��+,$�2������
	��ก�
�0���C	$�	 
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3. Testing & Debug 
�����
ก���
������&��'*������+,��<ก3
1$��ก
� ��1
�����
��+,��ก&��*'� '(


���
6��&�6� +�� �$(�
'
�$���ก
������ก
�
��/�*�(��/,�*�����
�
0+2&	6 �6	�
ก���*�
&ก�*�&�6$�'�������($
���
��� 

 



 

 

��ก������	
	��	 ก��

��������������������

4.1 ���	��	���ก������	
	��	
 

 ����������	
��ก��
���������������������	�����������
�ก �����!�����"�� !��
�������������ก�� �#
��$%��������ก���#!���������&��!����'�! (����
����ก����������
#� )� ก � � �� � � � � �*� � 
 � �! � � # � � " �*� � �+ � �� � � ��� � " ��� � �  � �  ! � % � � �� � �� � ก � � � ' 
 
 � ก  � � � � 
LastConnectToServer 
�ก�*��%��������
����ก������ก���������&��!ก#!��#���*���!�ก�*$��&��

 

 
��������
��� 3 ����&������ก"��

1. "��������"�� (Search store)
���������ก����'
���#
���ก������������������"�� !��

�������"�� ?��&� cell 
�����"!A���������� ���� � !#!� 
'�� (��� *�� �������������"��

 

�  !" 4 

��ก������	
	��	 ก��

��������������������
 

���	��	���ก������	
	��	 

����������	
��ก��
���������������������	�����������
�ก �����!�����"�� !��
�����ก�� �#
��$%��������ก���#!���������&��!����'�! (����
����ก����������

#� )� ก � � �� � � � � �*� � 
 � �! � � # � � " �*� � �+ � �� � � ��� � " ��� � �  � �  ! � % � � �� � �� � ก � � � ' 
 
 � ก  � � � � 

�ก�*��%��������
����ก������ก���������&��!ก#!��#���*���!�ก�*$��&��

 
 

#�$ !" 4.1 ���� �����!�������������
�ก%��������

����&������ก"�� 
(Search store) 

���������ก����'
���#
���ก������������������"�� !�� B ��������
��ก�$'
��#���� *�����������

�����"!A���������� ���� � !#!� Search �*�������("����
�ก"��C��������ก��

��� *�� �������������"��) 

��ก������	
	��	 ก��

��������������������  % 

����������	
��ก��
���������������������	�����������
�ก �����!�����"�� !�� B 
�ก%��������
�����ก�� �#
��$%��������ก���#!���������&��!����'�! (����
����ก���������� 	��

#� )� ก � � �� � � � � �*� � 
 � �! � � # � � " �*� � �+ � �� � � ��� � " ��� � �  � �  ! � % � � �� � �� � ก � � � ' 
 
 � ก  � � � � 

�ก�*��%��������
����ก������ก���������&��!ก#!��#���*���!�ก�*$��&�� 

���� �����!�������������
�ก%�������� 

��������
��ก�$'
��#���� *�����������
�*�������("����
�ก"��C��������ก��

 



 

 

 

 
���������ก����'
&� Cell 

"��������"���
�������!�*�� �������� ����ก#!����� 
 

#�$ !" &4.3(

	��&��������
�������������'�� 
�!#�����!#�ก��������������"*D 

 
1.1 ����ก��
 
ก������ก��
�*����
�ก 

 

#�$ !" 4.2 ��������"��������"�� 

Cell &�กE ��������
����ก���������+����'
�*������������ก F����ก*$��������
"��������"���
�������!�*�� �������� ����ก#!����� Detail (���������������ก"��

 
 

( ��������������������ก"��F�����*��$�ก �����!�
+I�����กJK�"CA*�
 

	��&��������
�������������'�� query 
�ก����������#���������OF���������(�ก����ก&�����
���
�!#�����!#�ก��������������"*D 3 ��!��"�� ����ก��
, ��������� ����*�����"�� 

ก������ก��
�*����
�ก 2 ��� "��
�กก��(!����
�������ก������ก
�ก�*�$*����
?��&��"�������&A�

����ก
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&�กE ��������
����ก���������+����'
�*������������ก F����ก*$��������
���������������ก"��)  

 

��������������������ก"��F�����*��$�ก �����!�
+I�����กJK�"CA*� 


�ก����������#���������OF���������(�ก����ก&�����
���

�������ก������ก
�ก�*�$*����
?��&��"�������&A� 



 

 

ก��(!����
�*��
���ก�� �#
��$��#�#!��"�������ก��������'�!(��'�!��ก����
�JR��#!�&A�'�!'��
(!����
���#
���ก���
�������������
?�F�
S� 
 

1.2 ��������� 
�����ก����������
���ก���!� �����!����������
+��������ก����'
��� 

������������'�����
��&���
S������������$�������
1.3 �*�����"�� 
&������*�����"��
���ก�� 

�*���
S����"����� iStore 
A���������"���*���*�"����"��#�������"��� !�����������"��#��*�������#�

 

2. �F�������"�� 
���������ก������
���A!��&��ก��ก������	���$!���ก�
S� 
������*ก�*��
���
S����
� ���ก��ก������"�$(�#��F���
�$*�(�ก �����!�������$������� 	��A!��

Store name �����ก�����'
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