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Core Data Stack

* A Core Data stack is composed of the following objects:
one or more managed object contexts connected to a
single persistent store coordinator which is in turn
connected to one or more persistent stores.

Managed Object Context
A collection of managed objects
" /
(
Persistent Store Coordinator ( Managed Object Model W
A collection of stores | | A collection of entity descn‘ptionsJ
\ J

Persistent Object Store

7

A collection of object data
\ J

Store
File
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Core Data Stack

* An external persistent store that contains saved records.

e A persistent object store that maps between records in the
store and objects in your application.

e A persistent store coordinator that aggregates all the stores.

A managed object model that describes the entities in the
stores.

A managed object context that provides a scratch pad for
managed objects.
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Create a CoreData Example

Choose a template for your new project

A ios
pplicatic . 9 1
. e00
Framework & Library
Other ; : .
Master-Detail OpenGL Game Page-Based Single View
‘;_ o5 X Application Application Application
Application
Framework & Library \{' m
lication Plug-i ’
Application _ug in * - =
System Plug-in
Other Tabbed Application Utility Application Empty Application PhoneGap-based
::I Application
: ¥
u
HE
i | Empty Application Select Empty
hessad
EF This template provides a starting point for any applicati Appllcatlon
= delegate and a window.

| Cancel | Previous @




UNiSOFT

= www.vec.edu.hk

With Core Data Option

Choose options for your new project:

Product Name | CoreDataTest |

Organization Name kom.uec |

Company Identifier [ com.uec I

Bundle ldentifier com.uec.CoreDataTest

Class Prefix I XYZ I

Devices | iPhone -

# Use Core Data Make sure it is

selected

| Previous | | Next |
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Create an Entity called Student

m I Q 4 © == B N E CoreDataTest » | | CoreDataTest » |;{_| CoreDataTest.xcdatamodeld » [ CoreDataTest.xcc

CoreDataTest ENTITIES )
¥ | | CoreDataTest

Attribute & Type
|h| AppDelegate.h A | FETCH REQUESTS 8 emai String .
:::::::cjses:zs . CONFIGURATIONS name Str?ng f
i CoreDataTest.xcdatamodeld @ Default phone 5tring =
b | | Supporting Files A + -
Main.storyboard A
'h| AddStudentViewController.h A ¥ Relationships
@ AddStudentViewController.m A Relationship a eetination S

|E| ListstudentTa. .. iewController.h A
@ ListStudentTa...ewController.m A
| D CoreDataTestTests A
b || Frameworks
» || Products

Add 3 properties to the
Entity
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Create a Blank Storyboard

Choose a template for your new file:

@ i0S
Cocoa Touch
Cand C++

Core Data Storyboard View
Resource
Other

& 0sXx o
Cocoa = -
Cand C++ Application
User Interface
Core Data
Resource
Other

—

Storyboard

An empty Interface Builder Storyboard document for an iOS interface.

Cancel |

Empty

Previous

Window

| Next



UNiSOFT

= www.vec.edu.hk

Save the StoryBoard as Main

Save As: Main| E]

- Whera: [ [ CoreDataTest

Ak
e/

Group [ || CoreDataTest

Ak
L/

Targets ™ /A CoreDataTest
] CoreDataTestTests

[ Cancel ] H

[ Previous ]| Finish |
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" Make the Main Interface as the new
created Storyboard file

¥ Deployment Info

Deployment Target - 7.1

Devices | iPhone

Register here

Main Interface “

Main.storyboard
Device Orientation [ POFIFI

|| Upside Down
IE Landscape Left
IE Landscape Right

Status Bar Style | Default =

|| Hide during application launch
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Check the AppDelegate.h file

/Y

// AppDelegate.h

// CoreDataTest

/Y

// Created by Dannis Mok on 29/9/14.

// Copyright (c) 2814 com.uec. All rights reserved.

/f

#import <UIKit/UIKit.h=

@interface AppDelegate : UIResponder <UIApplicationDelegate=

@property (strong, nonatomic) UIWindow #window;

@property (readonly, strong, nonatomic) NSManagedObjectContext *managedObjectContext;
@property (readonly, strong, nonatomic) NSManagedObjectModel *managedObjectModel;

@property (readonly, strong, nonatomic) NSPersistentStoreCoordinator xpersistentStoreCoordinator;

- (void)saveContext;
- (NSURL %)applicationDocumentsDirectory;

@end

10
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Modify the AppDelegate.m file

// AppDelegate.m
// CoreDataTest

// Created by Dannis Mok on 29/9/14.

// Copyright (c) 2014 com.uec. All rights reserved.

#import "AppDelegate.h"

@implementation AppDelegate

@synthesize managedObjectContext = _managedObjectContext;

@synthesize managedObjectModel = _managedObjectModel;

@synthesize persistentStoreCoordinator = _persistentStoreCoordinator;

- (BOOL)application: (UIApplication =)application didFinishLaunchingWithOptions:(NSDictionary =)

launchOptions

return YES;

Modify this method

11
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- Core Data methods are added in
AppDelegate.m file automatically

#pragma mark — Core Data stack

// Returns the managed object context for the application.

// If the context doesn't already exist, it is created and bound to the persistent store
coordinator for the application.

- (NSManagedObjectContext *)managedObjectContext

{

if (_managedObjectContext != nil) {
return _managedObjectContext;

NSPersistentStoreCoordinator *coordinator = [self persistentStoreCoordinator];
if (coordinator !'= nil) {
_managedObjectContext = [[NSManagedObjectContext alloc] initl;
[_managedObjectContext setPersistentStoreCoordinator:coordinator];

return _managedObjectContext;

}

// Returns the managed object model for the application.

f// If the model doesn't already exist, it is created from the application's model.
- (NSManagedObjectModel *)managedObjectModel

{

if (_managedObjectModel != nil) {
return _managedObjectModel;
}

NSURL =*modelURL = [[NSBundle mainBundle] URLForResource:@'CoreDataTest" withExtension:@"momd"
1;

_managedObjectModel = [[NSManagedObjectModel alloc] initWithContentsOfURL:modelURL];

return _managedObjectModel;

12
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Core Data methods are added in
AppDelegate.m file automatically

// Returns the persistent store coordinator for the application.
// If the coordinator doesn't already exist, it is created and the application's store added to
it.
- (NSPersistentStoreCoordinator *)persistentStoreCoordinator
{
if (_persistentStoreCoordinator != nil) {
return _persistentStoreCoordinator;
}

NSURL *storeURL = [[self applicationDocumentsDirectory]
URLByAppendingPathComponent:@"CoreDataTest.sqlite"];

WNSError serror = nil;
_persistentStoreCoordinator = [[NSPersistentStoreCoordinator alloc]
initWithManagedObjectModel: [self managedObjectModell];
if (![_persistentStoreCoordinator addPersistentStoreWithType:NSSQLiteStoreType configuration:
nil URL:storeURL options:nil error:&error]) {
f*
Replace this implementation with code to handle the error appropriately.

13
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Create the interfaces as below

14
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Update the Table View Cell settings

Student Lists +

Prototype Cells

Title
Subtitle

[m|

Table View Cell Change the
Style | Subtitle d
| NeE
Im;ﬂgna'I tpl y
Identifier | Cell > y <

Selection | Blue

Accessory | Mone

Editing Acc. | None

|rldEI'ItitiUﬂ| lltij l
Level Width
# Indent While Editing

|| Shows Re-order Controls

Add the
Cell

Separator Insets | Default : |

Identifier

15
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- Add TextField and Buttons to the Add
Student View

Text Field
Text | Plain -
Text
Color | NN | Default =
1 Fant | System 14.0 T]| =
Alignment | = = =
Cancel Add Student Save d —
Placeholder | Student Name

Background | Background Image -

O u Disabled | Disabled Background Im{
Border Style | £ [ e B

Clear Button | Newver appears -

Clear when editing begins

Min Font Size 17 |+
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- Add UlViewController file for the Add
Student View Controller

Choose options for your new file:

)

Class Z_AddS_t_gdgnt_Vie_\yC_qn_troAl_!efv
*| Subclass of |UIViewController

| | Also create XIB file

17
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- Add UlTableViewController file for the
TableViewController View

Choose options for your new file:

N\

Class ?,_ListStuder{tTableViewControlIed
-| Subclass of UlTableViewController

[ | Also create XIB file

| Cancel | | Previous \[ Next J

18
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Link the view to the controller file

Cancel

)

Add Student Save

Custom Class

Class | AddStudentViewControll © +

Identity
Storyboard 1D

Restoration ID
|| Use Storyboard ID

User Defined Runtime Attributes
Key Path Type Value

+ —
Document

Label | Xcode Specific Label

X
Object ID vPt-MX-pbN
Lock | Inherited - (Nothing) =
Notes [ = === A E) .
No Font T3
b {} & MW

Button - Intercepts touch events
Button and sends an action message to a

target cbject when it's tapped.
Text Field - Displays editable

Text  text and sends an action message

Segmented Control - Displays
multiple segments, each of which
functions as a discrete button,

19



Link the view to the controller file

Custom Class

Class | ListStudentTableViewCot (3| v

Identity

Storyboard 1D

Restaration ID

Student Lists -
|_| Use Storyboard ID

Prototype Cells
User Defined Runtime Attributes
Key Path Type Value

Title
Subtitle

+ —
Document
Label | Xcode Specific Label
x
Object ID d70-1P-liv

Lock | Inherited - (Nothing) 3
=== [ |
T I?I

Notes |[=

No Font

D {}] » =

Button - Intercepts touch events
Button and sends an action message to a
target cbject when it's tapped.

Segmented Control - Displays

i multiple segments, each of which

functions as a discrete button.

Pismlonie adibabla

Towes Cinmlsd
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Add Outlets for the field

Cancel Add Student
Connection
O Object
Mame
Type
Storage
Cancel

1
Save

Outlet

[0 Add Student View C...

' StudentTextField

UlTextField
Weak

Connect

1 ff

: // AddStudentViewController.h
i/ CoreDataTest

o ff

// Created by Dannis Mok on 29/9/14.

// Copyright (c) 2014 com.uec. All rights
reserved.

/l

#import <UIKit/UIKit.h=

@interface AddStudentViewController :
UIViewController

12 @end

21
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Outlets and Actions are added

Cancel

Add Student

Save

T R

//  AddStudentViewController.h
// CoreDataTest

/f/ Created by Dannis Mok on 29/9/14.

// Copyright (c) 2014 com.uec. All rights
reserved.

/f

#import <UIKit/UIKit.h=

@interface AddStudentViewController :
UIViewController

@property (weak, nonatomic) IBOutlet
UITextField *nameTextField;

@property (weak, nonatemic) IBOutlet
UITextField xemailTextField;

@property (weak, nonatomic) IBOutlet
UITextField =xphoneTextField;

- (IBAction)save:(id)sender;

- (IBAction)cancel:(id)sender;

@end

22



© Add the dismissViewController
methods to go back

(IBAction)save:(id)sender {

[self dismissViewControllerAnimated:YES completion:nil];

(IBAction)cancel:(id)sender {

[self dismissViewControllerAnimated:YES completion:nil];
}
@end
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Core Data related coding

-(NSManagedObjectContext %) managedObjectContext {
MSManagedObjectContext xcontext = nil;
id delegate = [[UIApplication sharedApplication] delegatel;
if( [delegate performSelector:@selector(managedObjectContext)]) {
context = [delegate managedObjectContext];

}

return context;

Add the code in the
AddStudentViewControllerm
to get back the
NSManagedObjectContext

24
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Update the Save method

— (IBAction)save:(id)sender {

NSManagedObjectContext *context = [self managedObjectContext];

NSManagedObject *newStudent = [NSEntityDescription insertNewObjectForEntityForName:@"Student"
inManagedObjectContext:context];

[newStudent setValue:self.nameTextField.text forKey:@"name"];
[newStudent setValue:self.emailTextField.text forKey:@"email"];

[newStudent setValue:self.phoneTextField.text forKey:@"phone"];

Create a new
NSManagedObject
and then save the

values

MSError serror = nil;
if( ! [context save:&error]) {

NSLog(@"Can't Save ! %@ %@",error, [error localizedDescription]);

}

[self dismissViewControllerAnimated:YES completion:nil];

25
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Core Data coding in TableView

#import "ListStudentTableViewController.h"
@interface ListStudentTableViewController ()
@end

@implementation ListStudentTableViewController {

NSMutableArray *students;
Create an Array
}

-(NSManagedObjectContext *) managedObjectContext {
MSManagedObjectContext *context = nil;
id delegate = [[UIApplication sharedApplication] delegate];

if( [delegate performSelector:@selector(managedObjectContext)]) {

context = [delegate managedObjectContext];

}
return context: Add the code in the
} TableViewController.m to get
back the
NSManagedObjectContext



UN:iSOFT

= mm www.vec.edu.hk

Add the code when view appear

—(void)viewDidAppear: (BOOL)animated

{
[super viewDidAppear:YES];
NSManagedObjectContext *managedObjectContext = [self managedObjectContext];
NSFetchRequest #*fetchRequest = [[NSFetchRequest alloc]linitWithEntityName:@"Student"];
students =[[managedObjectContext executeFetchRequest:fetchRequest error:nillmutableCopyl;
[self.tableView reloadDatal;

}

Add above method to update the array
and also refresh the view

27
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Modify the TableView codes

#pragma mark - Table view data source

- (NSInteger)numberOfSectionsInTableView: (UITableView =*)tableView
{

Update the
#warning Potentially incomplete method implementation. number of
// Return the number of sections.

return 1; sectionsto 1

— (NSInteger)tableView: (UITableView *)tableView numberOfRowsInSection: (NSInteger)section
{

#warning Incomplete method implementation.
// Beturn the number of rows in the section.
return [students count];

Update the
number of rows
to array size
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Modify the TableView codes

- (UITableViewCell *)tableView: (UITableView %)tableView cellForRowAtIndexPath:(NSIndexPath

*)indexPath
{
UITableViewCell #cell = [tableView dequeueReusableCellWithIdentifier:@"Cell" forIndexPath:
indexPath];
NSManagedObject #student = [students objectAtIndex:indexPath.row];
cell.textLabel.text = [student valueForKey:@"name"];
cell.detailTextLabel.text = [student valueForKey:@"email"];
return cell;
}

Get the data from the array and then
create a new cell to display it

29
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Screenshots of Adding and Listing
Students

0068 i0S Simulator - iPhone Retina (3.5-inch) / i0S 7.1 (11D167) BRI ZALLL 1
dlrTiel - 1'1- 10 RAIVI [
Cancel Add Student Save
Student Lists +

Peter Sammy

peter@eee.com

Maf’y sammy@eee.com

mary@eee.com

John

john@eee.com 993943433|

QWERTYU I OP

A SDFGHJKL

30
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Modify the code to support Deletion

// Override to support conditional editing of the table view.
- (BOOL)tableView: (UITableView *)tableView canEditRowAtIndexPath:(NSIndexPath x)indexPath
{
f/ Return NO if you do not want the specified item to be editable.
return YES;
}

Modify the
canEditRowAtIndexPath
method

31
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Modify the code to support Deletion

// Override to support editing the table view.

- (void)tableView: (UITableView *)tableView commitEditingStyle:

q (UITableViewCellEditingStyle)editingStyle forRowAtIndexPath:(NSIndexPath =*)indexPath
NSManagedObjectContext *kcontext = [self managedObjectContext];
if(editingStyle == UITableViewCellEditingStyleDelete) {

[context deleteObject: [students objectAtIndex:indexPath.rowl]];
NSError serror = nil;
if(![context save:&error]) {
NSLog(@"Can't Delete ! %@ %@",error, [error localizedDescription]);
}
[students removeObjectAtIndex:indexPath. row];

[self.tableView deleteRowsAtIndexPaths: [NSArray arrayWithObject:indexPath]
withRowAnimation:UITableViewRowAnimationFade]:

Modify the

commitEditingStyle method
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Screenshot of Deleting Student

Student Lists +
om
Mary
mary@eee.com
John

john@eee.com
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Add another Push Segue
from each cell

Student Lists

Subtitle
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Name the Segue

Storyboard Segue

Identifier UpdateStudenﬂ

1

Style | Modal
. Transition | Default
Student Lists - :
121 Animates

Prototvne Cells

Title

Subtitle

35
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Modify the AddStudentViewController

/7

// AddStudentViewController.h

// CoreDataTest

//

// Created by Dannis Mok on 29/9/14.

// Copyright (c) 2014 com.uec. ALl rights reserved.
/7

#import <UIKit/UIKit.h=

@interface AddStudentViewController : UIViewController

@property (weak, nonatomic) IBOutlet UITextField xnameTextField;

@property (weak, nonatomic) IBOutlet UITextField *emailTextField;

@property (weak, nonatomic) IBOutlet UITextField xphoneTextField;

@property (strong) NSManagedObject =xstudent;

- (IBAction)save:(id)sender;

Add an object to store

- (IBAction)cancel:(id)sender; information sent from
@end TableViewController

36
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Modify the code in TableView

//
//
//
//
//
//
/!

ListStudentTableViewController.m
CoreDataTest

Created by Dannis Mok on 29/9/14.
Copyright (c) 2014 com.uec. All rights reserved.

#import "ListStudentTableViewController.h"

#import "AddStudentViewController.h"

Add destination view
controller header file

37
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- Send the object to destination view
controller

#pragma mark — Mavigation
// In a storyboard-based application, you will often want to do a little preparation before

navigation
- (void)prepareForSegue: (UIStoryboardSeqgue *)segue sender:(id)sender

if([[segue identifier] isEqualToString:@"UpdateStudent"]) {

NSManagedObject *selectedStudent = [students objectAtIndex: [[self.tableView
indexPathForSelectedRow] row]]:

UINavigationController *destViewController = seque.destinationViewController;
AddStudentViewController *studentViewController = (AddStudentViewController =)

destViewController.topViewController;

studentViewController.student = selectedStudent:
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Update the AddStudentViewController

- (void)viewDidlLoad
{ [super viewDidLoad];
if(self.student) {
[self.nameTextField setText: [self.student valueForKey:@"'name"]];
[self.emailTextField setText:[self.student valueForKey:@"email"]];
[self.phoneTextField setText:[self.student valueForKey:@"phone"]];
}
}

Update ViewDidLoad

method

39
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Update the Save Method

- (IBAction)save:(id)sender {
NSManagedObjectContext *context = [self managedObjectContext];

if(self.student) {
[self.student setValue:self.nameTextField.text forKey:@"name"]; Add these to
[self.student setValue:self.emailTextField.text forKey:@"email"]; Support Update

[self.student setValue:self.phoneTextField.text forKey:@"phone"];

} else {

NSManagedObject *newStudent = [NSEntityDescription
insertNewObjectForEntityForName:@"'Student" inManagedObjectContext:context];

[newStudent setValue:self.nameTextField.text forKey:@"name"];
[newStudent setValue:self.emailTextField.text forKey:@"'email"];

[newStudent setValue:self.phoneTextField.text forKey:@'phone"];

NSError #error = nil;
if(![context save:&error]) {
NSLog{@"Can't Save ! %@ %@",error, [error localizedDescriptionl);

}

[self dismissViewControllerAnimated:YES completion:nill;

40
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Show the SQL commands

P- . v n_;éa:CurEDataTest

e e

Edit Scheme...
Mew Scheme. ..
Manage Schemes...

|E| AppDelegate.h
@ AppDelegate.m
Images.xcassets
E’_l CoreDataTest.xcdatamodeld
[ 3 Dﬂuppuning Files
Main.storyboard
|E| AddStudentViewController.h
@ AddStudentViewController.m
|E| ListStudentTa...iewController.h
@ ListStudentTa...ewController.m
> [:| CoreDataTestTests
» | |Frameworks

» | | Products

>

b b b Db BB

Modify the scheme

41
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Add the code as follows

| CoreDataTest ¢ | | iPhone Retina (3.5-inch) :]
Scheme Cestination Breakpoints
s Build Infe Arguments Options Diagnostics
2 targets
. Run CoreDataTest.... ¥ Arguments Passed On Launch
[ ;:;:Ig E| -com.apple.CoreData.5QL0ebug l|
Profile CoreDataT...
> -ﬂ Release
Analyze + -
> E Debug
Archive
» .i'J Release ¥ Environment Variables
MName Value
Mo Environment Variables
+ =
Expand Variables Based On -\ CoreDataTest -

Build settings like S{ARCHS) will be expanded relative to this target.

| Duplicate Scheme | | Manage Schemes... | I}
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Run the app and see the SQL

2814-09-29 11:41:80.579
2814-89-29 11:41:80.988

statements

CoreDataTest[3975
CoreDataTest[3975

Z_PRIMARYKEY WHERE Z_ENT = ?

2814-89-29 11:41:80.982
Z_MAX = ¥ WHERE Z_ENT =
2814-99-29 11:41:808.983
2814-09-29 11:41:808.983
2814-09-29 1l1l:41:80.984

20814-99-29 11
20814-99-29 11
20814-99-29 11
time: @.0886s
20814-99-29 11
2014-99-29 11
time: @.0806s
2014-99-29 11:41:81.542
ta.7 OPT. t68.7FMATL. @

;41:80.985
141:80.986
;41l:80.987

;41l:80.987
:41:80.988

CoreDataTest[3975
? AND Z_MAX = 7

CoreDataTest[3975
CoreDataTest[3975
CoreDataTest[3975

CoreDataTest[3975
CoreDataTest[3975
CoreDataTest[3975

CoreDataTest[3975
CoreDataTest[3975

CoreDataTest[3975
. THAME .

:98h]
:98b]

:98b]
:90hb]
:06hb]
:98b]
:98b]
:86hb]
:98b]

:98b]
13140

13140

CoreData:
CoreData:

CoreData:

CoreData:
CoreData:
CoreData:
ZSTUDENT(Z_PK, Z_ENT, Z_OPT, ZEMAIL, ZMAME, ZPHONE) VALUES(?,
CoreData:
CoreData:
CoreData:

CoreData:
CoreData:

CoreData:
ta . 7PHONE FROM FSTUDENT t@

BEGIN EXCLUSIVE
SELECT Z_MAX FROM

sql:
sql:
sgl: UPDATE Z_PRIMARYKEY SET
COMMIT

BEGIN EXCLUSIVE

INSERT INTO

T, P, T, T, T)

sgl: COMMIT

sgl: pragma page_count
annotation: sgl execution

sgl:
sqgl:
sgl:

sql: pragma freelist_count
annotation: sgl execution

sql: SELECT @, t8.Z_PK,
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