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e« Core Data and Documents 1

This is how you store something serious in iOS.

Easy entry point into iCloud.
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« NSNoti ficati onCenter

The little “radio station” we talked about in the first

lecture.

* Objective-C Categories

e g v 1

A way to add methods to a class without subclassing.




Core Data

We are object-oriented programmers and we don’t really like C APls.
We want to store our data using object-oriented programming.

Welcome to Core Data
This is an object-oriented database.

It's a way of creating an object graph backed by a database (usually
SQL).

How does it work?

Create a visual mapping (using Xcode tool) between database and
objects. Create and query for objects using object-oriented API.

Access the “columns in the database table” using @r opertys on
those objects.
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Core Data

® Xcode File Edit View Navigate Editor Product Window Help
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Retina Display

Launch Images

o ©

Add Target Validate Settings

006 ™4 CoreDataDemo.xcodeproj e
A — ( 1
LP) ’E | CoreData... ’ Radu lonescu’s iPhone4 | | = | e ‘ ] El m =)
R:r* Siu-p Scheme Breakpoints Editor Wiew Organizer
CoreDataDemo.xcodeproj I +
|m | & A = » B | : |D| B8
& CoreD demo J Choose a template for your new file: ¥ Identity
v | | CoreDataDemo |!.| i0s : X [ Project Mame | CoreDataDemo
|h| AppDelegate.h Coooa: Touch m Location [ Not Applicable sl
“—‘ :ﬂpi_:[)seleg;te.n; o C and C++ o CoreDataDemo.xcodeproj
(= Ny DO AR SOy oA User Interface . . Full Path jUsers/raduionescu/
[h) ViewController.h “ore D MiRging Model il iPhone/10SLab/Apps /
|m| ViewController.m Resource CoreDataDemo/
b || Supporting Files Other CoreDataDemo.xcodepraj
F k : " i
: p:::f::r s K Mac 0S X . . F Project Document
---- S For creating a visual map of your Project Format  Xcode 3.2-compaible ¢ |
C and C++ o A ) A Organization
e application’s database objects go
Class Prefix
“ . ”
s Dot to “New File ...” then Data Model - :
Resource t Text Settings
Other under Core Data section. T r—
Widths 4] 4l
Tab Indent
Data Model "] Wrap lines
A Core Data model file that allows you to use the design component of Xcode.
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Core Data

¥ || CoreDataDemo
@ AppDelegate.h
@ AppDelegate.m
@ MainStoryboard.storyboard
@ ViewController.h
|_E| ViewController.m
» i:|5uppar‘ting Files

+ | OEF(®

i Xcode File Edit View MNavigate Editor Product Window Help =] (Charged) at u-Tudor lonescu Q.
006 ple a a ases @
o f— = 3 AR — p—
I EP/I .\"/ I CoreData... : Radu lonescu’s iPhone4 ] I = I []
Rumn Stop Scheme Breakpoints Wiew Organizer
CoreDataDemo.xcodeproj I_ -l-
|m|m @ & = » B ' | RE

r Identity

Project Mame [ CoreDaraDemo

Location | Not Applicable

CoreDataDemo.xcodeproj
Full Path jUsers/raduionescu/
iPhone [iOSLab/Apps/
CoreDataDemo/
CoreDataDemao.xcodeproj

r Project Document

Project Format | Xcode 3.2-compatible

Organization

Class Prefix

¥ Text Settings

Indent Using | Spaces s

a(;|

Widths 4 |§I
Tab

"] Wrap lines

Indent

| D {5 m

[ li] Object Library e

Choose Save As: !CoreDataDemo ] | « |
l!| 0%
Cod | 4| > | 38| = m Im || =~ || [ CoreDataDemo = (Q
C ar
Use FAVORITES Shared Folder
Cor [zl Desktop » (] BlocksTest » [ CoreDataDemo -
Resi ) :
5 @ S ol [:l Calculator(3of3) P CoreDataDemo.xcodeproj
i = . ~ [] CoreDataDemao >
K Ma || iPhone il Demos S
Coc Ll Viewlity idf | (& Done P
Car g df ] GeoDeals C
Jsilald
g [ Half-way »
Con | Ruby ~ [] MapCompassTest "
Rest /% Applications ] NearbyDeals "
Oth .
| ﬁ] Documents (3 Oider '
Group | [ CoreDataDemo &
Targets [EI oM CoreDataDemo
|- Canc lext
-_—————— [—
| MNew Folder | | Cancel [ Create
Launch Images
s . y
|
Add Target Validate Settings




Core Data
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e oo [ CoreDataDemo.xcodeproj — [7] CoreDataDemo.xcdatamodel e
£ ' g prmm Xcod 1 =
@ .\_-) I CoreData... * Radu lonescu’s iPhone4 ] I .4 I Socs | EJ m = m [ ]
Rumn Stop Scheme Breakpoints Editor View Organizer
Untitled | sk s s i i i i i i i i i i i s
|| & H = = B w | 4 p | [ CoreDataDemo : [ |CoreDataDemo : | |CoreDataDemo.xc... ; | g CoreDataDemo.xcdatamodel » No Selection DB @
CoreDataDemo - ¥ ldentit
[ ENTITIES : Y
¥ B L targer, i05 SDK 5.1 . ¥ Attributes i
v [ CoreDataDemo FETCH REQUESTS _m:u'ibute A Type Group Name gureDataDemo.xcdatamodel
i CoreDataDemo.xcdatamodeld [ |
CONFIGURATIONS
h| AppDelegate.h A Path | Relative to Project :
@ AppDelegate.m CoreDataDemo.xcdatamo
MainStoryboard.storyboar =] deld
|_L| ViewController.h Relati hi Full Path fUsers/raduionescu/
Im| ViewContraller.m AL s iPhone/i0SLab/Apps/
» [ |Supporting Files Relationship 4 Destination Inverse CoreDaraDemao/
CoreDaraDemo.xcdatamod
» | | Frameworks eld o
» || Products
¥ Core Data Model
+ - | . ! .
. J Identifier | Model Version ldentifier
The Data Model file. Sort of like :
¥ Fetched Properties Tools Version
a storyboard for databases. rethed propeny & Predicate Minimum | Xcode 4.1 -
¥ Versioned Core Data Model
Current |_ CoreDataDemo =
el 4 Deployment Targets
Mac OS X | Target Default - |
i0S | Target Default - |
D {} || =
[ [ il object Library NTTE
J =
(M | s |
= EH
== o © &
+ D EF(® Outline Style Add Entity Add Attribute Editor Style -




Core Data
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e oo [ CoreDataDemo.xcodeproj — [7] CoreDataDemo.xcdatamodel e
o v e Xcod
@ | /, | CoreData...  Radu lonescu's iPhone4 | | = | s ! ™S | E = lg | . |
Rumn Stu_n Scheme Breakpoints Editor View Organizer
Untitled i +
|| 7 @& 4 = = B T lianreDataDemo » | |CoreDataDemo » | | CoreDataDemao.xc... * BCureDataDemo.xcdatamodel » No Selection | 0O | s
CoreDataDemo ¥ ldentit
\ ENTITIES ; Y
B 1 target, iOS SDK 5.1 ¥ Autributes |
v _CcreDataDemo FETCN REQUESTS | Attribute A Type Group Name goreDataDemn.xcdammodel
g tamode M
i ol
CONFIGURATIONS
|kl AppDeIegate h Path | Relative to Project =
Im| AppDelegate.m CoreDataDemo.xcdatamo
| MainS oryboard =] deld
| Viewlontroller.h . | S hi Full Path fUsers/raduionescu/
n vientor[-ierData Model consists of: i IPhane/10SLab /Apps
> Supporting Files _Relatinrlship 4 Destination Inverse CoreDataDemo/
ey CoreDaraDemo.xcdatamod
| Frameworks eld
» | | Product
... ¥ Core Data Model
Entltles | Identifier | Model Version ldentifier
¥ Fetched Properties Tools Version
| Fetched Property & Predicate Minimum | Xcode 4.1 -
AttrlbuteS ¥ Versioned Core Data Model
Current | CoreDataDemo H
el Deployment Targets
Relationshlps Mac OS ¥ | Target Default - |
i05 | Target Default - |
O {} || M
[ il object Library NEE
- . N
| 7 ] =
b | |
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Core Data

® Xcode File Edit View Navigate Editor Product Window Help & 8 W O f = 4 (=P (Charged) = Sat 17:31 Radu-Tudor lonescu Q

-

800 [ CoreDataDemo.xcodeproj — [7] CoreDataDemo.xcdatamodel e
@ ’E | CoreDataDemo ’ iOS Device | |E| Xcode 5| | E = m ||
Run' 5t0|; Scheme Breakpoints - - ! Editor View Organizer

Untitled [ +
|| 7 @& 4 = = B m | 4 | ﬁCcreDataDemﬂ » | |CoreDataDemo » | | CoreDataDemo.xcdata... » BCureDataDemo.x«cdatamodel + |3 Entity | | O | =
¥ ldentity and Type

¥ Attributes

. CoreDataDemo ENTITIES
-] Moviel . Attribute A Type | File Mame | CoreDaraDemao.xcdatamodel

24 1 target, i05 SDK 5.1
b4 _t_:creDataDemo

|
e ESIRERE e S

R i
|h| AppDelegate.h
Eﬂ! AppDelegate.m

=
1=

ETCH REQUEST File Type | Default - Core Data Model ¢ |

ONFIGURATIONS Location | Relative to Group : |

(@ Default

¥ et | CoreDataDemo.xcdatamo
del

h‘ ViewController.h
|m| ViewController.m
P |__|Supporting Files

¥_Relationships Full Path jUsers/raduionescu/

Then type t Aame here, We e iPhone /i0SLab/Apps |

b [ Frameworis will call this first Entity Movie. Elﬂdiigiiigiﬁﬁ.’mmm

== FOSLES Eo:eDataDemn.xcdatamod
AT el
¥ Feiched Properties | Y Cn: Da-l: MQ:EI -

. . i s T — B Predicate entifier | Model Version ldentifier
An Entity will appear in our code as‘an™ —— oot vere
(or a subclass of an) NSManagedObj ect . Wiknin | Xcode 4.1 -

+ = ¥ Target Membership

IET ,ﬁh CoreDataDemo

0D {} | & M
| [ il object Library | [ea] =]

Click here to add an Entity.
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806 ™ CoreDataDemo.xcodeproj — | | CoreDataDemo.xcdatamodel e
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@ (M | | CoreDataDemo  iOS Device | =] s & | E = Ig | |

_— A = : J ="
Run Stop Scheme Breakpoints ‘— = fuxi B — Editor View Organizer
Untitled - +

mE e Al = = B w4 | ﬁCcreDataDemo » | |CoreDataDemo : [ | CoreDataDem... BCureDataDem... ¢ B Movie [ title | < @ r‘>| ' 0O | s
. By By Type _ ENTITIES e rtiibeies ¥ ldentity and Type

4 :I lllti:sr;[:ata[)emu project o/ E] Artribute A Type File Name CereDataDemo.xcdatamodel

title Undefined i " .
= .CoreDataDemo.xcdatamodel FETCH REQUESTS I!I File Type | Default - Core Data Model # |
Misconfigured Property G L ¥ o
Movie.title must have a defined type| CONFIGURATIONS Location | Relative to Group =

. (@ Default + = CoreDataDemo.xcdatamo
del
- i Ip edit the name Full Path jUsers/raduionescu/
T A Es%nr;]tion Ifverse ghor;ftlo[?mbf;pps,{
. oreDataDemo
Of the Attrlbute here CoreDataDemo.xcdatamod
eldf

4 Predicate

Now we will add somg Attributes. |

We will start with title.
Click here to add an Attribute.

Notice that we have an error. That's
because our Attribute needs a type.
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Outline Style
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Add Attribute
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Add Entity

A -~

Editor Style

CoreDataDemo.xcdatamod
el

v Core Data Model

Identifier | Model Version ldentifier

Tools Version

Minimum | Xcode 4.1 -

¥ Target Membership
Ej ,ﬁh CoreDataDemo

O {}|d | M
| | /| Object Library | [ae]=
—_— .
@ [



Core Data

® Xcode File Edit View Navigate Editor Product Window Help & W O 2 = 4 &008 E= Sun 16:30 Radu-Tudor lonescu Q

e oo [ CoreDataDemo.xcodeproj — [7] CoreDataDemo.xcdatamodel

LV : ; vz Xcod N — —_—
Q‘) [ M | | CoreDataDemo » iOS Device | =] s "al = | |
Run Stop Scheme Breakpoints Enies Editor Wiew Organizer
Untitled i +
mE e Al = = B w | 4 p | [ CoreDataDemo : [ |CoreDataDemo : || | CoreDataDem... ) [ CoreDataDem... ; [ Movie » [tide | < @ “--| DB @
g | @2 By Type ENTITIES T ¥ Identity and Type
= T lliqreDataDemu project (1] Attribute A Type File Name CereDataDemo.xcdatamodel
el ] ssue
¥ Undefined B i . :
v [ CoreDataDemo.xcdatamodel FETCH REQUESTS — File Type | Default - Core Data Model +
) Misconfigured Property ian | i :
Movie.title must have a defined type| CONFIGURATIONS | Integer 32 | Lecation | Relative to Group =
(@ Default + - | Integer 64 CoreDataDemo.xcdatamo
- Decimal [ del
- ¥ Relationships Double Full Path jUsers/raduionescu/
Relationship | float | Inverse iPhone [iOSLab/Apps/
CoreDataDemo/
Boolean CoreDataDemo.xcdatamod
Attribut d Date e
riputes are accessead on our | e B e

Binary Data

NSNB.naQEdGJj ect s via the methods - | Transformable | |
val ueFor Key: and set Val ueFor Key:“.=

Or, if we subclass NSManaged(bj ect ,
we can access Attributes as @r opertys.

el

v Core Data Model

A0NEVDAGO@ !

Identifier | Model Version ldentifier

Tools Version

Minimum | Xcode 4.1 b4

¥ Target Membership
|21 '.EL CoreDataDemo

b

] [jt

Set the type of the ti t | e Attribute to String.

[

Note that all Attributes are objects: D U9 =

@F 93

« Numeric ones are NSNumnber . | U O Lbrery tIEEE
» Boolean is also NSNunber . E\

 Binary Data is NSDat a.
» Date is NSDat e. J >
» String is NSSt r i ng.

= Q. Don’t worry about Transformable. o e -

® @ (- Outline Style Add Entity Add Attribute Editor Style ]




Core Data
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e oo [ CoreDataDemo.xcodeproj — [7] CoreDataDemo.xcdatamodel o

= o Xcod
| /, | CoreDataDemo » i0S Device | [ ] s EJ E = lg | . |
Rumn Stop Scheme Breakpoints Editor View Organizer
Untitled [ +
[ @ | a | == E mi| 4 p | ﬁCnreDataDemo #| _|CoreDataDemo ¢ ';_F'CoreData.Demo.xcd... i :QCureDataDemo.xcd... =BI'I-'Imrie >Btitle | OB @
| ¥ ldentit dT
By Type . ENTITIES e rtiibeies : entity and Type
B ;s || Attribute & Type | File Mame CoreDataDemo.xcdatamodel
FETCH REQUESTS m duraticn Integer 16 ¥ | File Type | Default - Core Data Model # |
& posterbata Binary Data » I
CONFIGURATIONS [ rating Float 3 Location | Relative to Group + |
(@ Default |B synopsis String ¥ CoreDataDemo.xcdatamo
'_ S title String _ del
B year Integer 16 & Full Path /Users/raduionescu/
il | iPhane fiOSLab/Apps/
g CoreDataDemo/
_.._4, | -.‘ e SI:‘]:IrllreDataDemn.xcdatade
:Relatinrlship & Destination Inverse CoreDataDemo.xcdatamod
@ Here are a whole bunch ‘
B of more Attributes. LY. Core paus Mode!
1 | ifi A | Wersion Identifi
-  F— . Identifier | Model Version ldentifier
- * | 4
Tools Version
| | ¥ Fetched Properties
| - Minimum | Xcode 4.1 -
' Fetched Property A& Predicate I B -
-@ | [ ¥ Target Membership
iy Ej .I,ﬁ‘-Cc-reDalaDemo
ol bl
o |
R | } | ip |

You can see your Entities and Atttﬁ&@m ) (@@=
in graphical form by clicking ‘

-~
@
-

D

(?) (a] | ‘

= . | o =~ - —

Outline Style Add Entity Add Attribute Editor Style | -




Core Data
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e oo ﬁ_ﬁn_reﬂqbaﬂemu.xcodeproj — anreDataDemn.xcdaiamndel e

® (.:‘; [ CoreDataDeme ! iOS Device ] E] m = m -

Run Stop Scheme Editor View Organizer
:  Untitled S
s S P T o A T Rt b St o YN TV e S
- :,1 @l al= » B mi | < b | [ CoreDataDemo » [ |CoreDataDemo ; | | CoreDataDemo.Xgda inlB @
@ By Type ENTITIES w Identity and Type

E 1ovie File NameICoreDataDemo.xcdatamodel '

-

[ =

FETCH REQUESTS File Type | Default - Core Data Model ¢ |

CONFIGURATIONS Lecation [ Relative to Group =

(@ Default CoreDataDema.xcdatamo
del

Full Path fUsers/raduionescu/
iPhane fi0SLab/Apps [
CoreDataDemao/f
CoreDataDemo.xcdatamod
eldy
CoreDataDemo.xcdatamod
el ]

¥ Core Data Model

¥ Artributes ; [ P s

i Identifier | Model Version Identifier
po;.terﬂata Tools Version

rating S r 1
e h Minimum | Xcode 4.1 - |
title ¥ Target Membership

year

@1 gﬁ"l CoreDataDemo

l_' Relationships

D {}| & =
| [ obiect Library : | feal =)

== o © (E=m

© @ (- Outline Style Add Entity Add Attribute Editor Style o




Core Data

E Movie

FETCH REQUESTS

Class | NSManagedObject
|| Abstract Entity
Parent Entity | No Parent Entity

And set its name to Genre.

Mavie
¥ Attributes
duration
posterData
rating
SYnopsis
title
year
¥ Relationships

‘ Xcode File Edit View Mavigate Editor Product Window Help & W O 2 = 4 (= (Charged) = Mon 12:00 Radu-Tudor lonescu Q
806 ™ CoreDataDemo.xcodeproj — | | CoreDataDemo.xcdatamodel e

@ ’E | CoreDataDemo  iOS Device | |E| Acode "a| | E = m ||
Rumn E 5t0|; Scheme Breakpoints Mo JEsuES Editor View Organizer
Untitled i +

mE e Al = = B m | o4 p ijCcreDataDemﬂ » | |CoreDataDemo : | | CoreDataDemo.xcdat... ECcreDataDemﬂ.xcdatamodel + [E Genre | 5| | & |
By Type ENTITIES ¥ Entity
ﬂcenre . Mame | Cenre

Indexes

A graphical version will appear.

+ -—
¥ User Info
Key 4 Walue
Genre
¥ Attributes + | =
¥ Relationships

¥ Versioning
Hash Modifier | Version Hash Modifier

Renaming ID | Renaming Identifier

P
¥ Entity Symc

These can be dragged around and:

positioned around the center ofthe graph: =
—

Add another Entity.

L = I

Outline Style
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Add Entity

Attributes can be added
in the Graphic Editor too.
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Core Data
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000 = corenwenWe can edit the.attribute directly by double-clicking
[ { /, | CoreDataDemo » i0S Device | | = | on |t Or@ﬁ the (Data MO’del) |nSpeCt0I' |ET =) lg | . |
Rumn Stop Scheme Breakpoints deloio b Edi@ger—hew Organizer
Untitled i +
: TS A= = 8 e, | ﬁCnreDataDemo » | |CoreDataDemo ; [ /| CoreDataDem... : BCareDataDem... » [[E Genre ¢ namel*‘.“h\&l\ K] | & |
0 D By Type | ENTITIES v Attribute \
’.T :‘Iﬁsr;[:amnemu project [E] _ Name | name — .
=Y Movie P ies [ | Transi Optional
eyl v .CoreDataDemo.xcdatamodel E roperties | Fransient @ ptians
/ @ Misconfigured Property FETCH REQUESTS || Indexed
3 Genre.name must have a defined... B
| Attribute Ty; ¥ Undefined
Qﬁ CONFIGURATIONS | L Inteaar 16 E
?) (@ Default | Advanct ;
] - . Integer 32
5 Here we add an Attribute | 1 integer 64 e
| | ¥ User Info Decimal
| | ] E  ER = | |
~{ called nane to Genre. Let's set its typee | oeuse
. Float
_ to String as well.
.‘ . | Boolean
_,w Moavie = F| Darte E
¥ artributes [ creinnim  Binary Data E
] ¥ Versionin
N 9 duration r Ir ~ Transformable E
- posterData Genre Hash Mﬂdiﬁh—[T!:rWr TR T IO T
| rating ¥ Attributes . - —
e J synopsis name . Renaming ID | Renaming ldentifier
,@ | title T Relationships ¥ Attribute Sync
- year : e -
=%, | ¥ Relationships Synchronization | Enabled :
[ Identity Property
[ | Exclude From Change Alert
O {}|d | M
[ il object Library NEE

EEI

Outline Style
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Add Attribute

(= KN

Editor Style



Core Data
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e oo [ CoreDataDemo.xcodeproj — | | CoreDataDemo.xcdatamodel o

{ /, | CoreDataDemo » iOS Device | | ... | Xcode EJ E - lg | . |

Rumn Stop Scheme Breakpoints Mo JEsuES Editor View Organizer
Untitled P -

TS A= = 8 T, . l{ﬁCnreDataDemo ¢ | |CereDataDemo : | | CoreDataDemo.xcdat... BCnreDataDemo.xcdatamodel =BGenre| 0D B | &)

By Type ENTITIES | ¥ Entity
E . MName | Multiple Values
E : Class | NSManagedObject
FETCH REQUESTS [Fairl. : (| Abstract Entity
- Similar to outlets and actions, | -

| Parent Entity | No Parent Entity :-
CONFIGURATIONS [ —

e i - we can CTRL-drag to create e
Relatlonshlps between Entities.

_.‘r User Info
Key 4 Walue

Movie
¥ Attributes
duration
posterData
rating

P

Genre
¥ Arttributes
SYNopsis name : : -
title ¥ Relationships
year » newRelaticnship

¥ Versioning

¥ Relationships Hash Modifier | Version Hash Modifier
newRelationship

Renaming ID | Renaming ldentifier

¥ Entity Sync

D ()& m

IJ m'Dbject Libran.r

(?) (a] | ‘

== o © =B —

Outline Style Add Entity Add Attribute Editor Style | -
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Click on the ne

wRel at i onshi

in Movie.

~ Xcode File Edit View MNavigate Editor Product Window Help = =
8eo0e ™ CoreDataDemo.xcodeproj — | | CoreDataDemo.xcdatamodel e
s r el Xcad :
(») (=) [Coredatabemo 05 Devee | (=] o) FE=iE
Run Stop Scheme Breakpoints - e fucs / Editor View Organizer
- |- 0 | = = B w |« p | [ CoreDataDemo : [ |CoreDataDemo : || | CoreDataDemo.xcdat...  [fj, CoreDataDemo.xcdatamodel » [ Genre n B8 | 1
@ By Type ENTITIES w Entity
,_E, i Name ' Multiple Values
E [WMos -~ -~ Class | NSManagedObject
FETCH REQUESTS [ | Abstract Entity
Parent Entity | No Parent Entity H
CONFIGURATIONS
(@ Default Indexes
R
Movie ¥ User Info
¥ Attributes (Key & Value
duration
o
posterData Genre
rating ¥ Attributes
SYNopsis name e
title ¥ Relationships —
year = newRelationship L Mersioning
¥ Relationships Hash Modifier | Version Hash Modifier
ot Lol Renaming ID | Renaming Identifier

¥ Entity Sync

S

| [ il object Library : | feal =)

== o

Outline Style Add Entity
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Add Attribute
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Organizer

Vie

806

® @ [ CoreDataDemo  iOS Device ] [ -J

Run Stop Scheme

| R e e v :Ii::t.cegx .Lu.m::i:[.LML.:n:'—" :

B ﬂ () + Fiy ‘ = B ml 4 | @CDEDataDemo)[qureDataDemo ¥ E’JCureDataDemo.... 3 .CureDataDemo.... + [[E Movie ! oD B ' 1
By Type ENTITIES ¥ —Relalinaship
E Genre Name]whatl(ind |
" EMov Destination | Genre + |
FETCH REQUESTS Imverse | newRelationship . |
CONFIGURATIONS Properties | Transient (¥ Optional
@ Default Arranged Ordered

Plural | To-Many Relationship
 _If- e
Count 1 EJ [Q] Minimum
l'@ [Q] Maximum

Delete Rule [ MNullify = ]

Movie
¥ Attributes
duration
posterData Genre ¥ User Info
rating ¥ Attributes Key B alue
synopsis fame N m—— T,
title ¥ Relationships
year 3 newRelationship

Advanced [ | Index in Spotlight
L

| Store in External Record File

¥ Relationships
whatKind 2 et
¥ Versioning

Hash Modifier | Version Hash Modifier
D e m
| |l obiect Library : | feal =)

ol el @D

== o o =k

© @ (- Outline Style Add Entity Add Attribute Editor Style (-
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e oo [ CoreDataDemo.xcodeproj — | | CoreDataDemo.xcdatamodel e

£ ' = ; prmm Xcod
(%) (®) [coredatzbemo 105 Deice | [m] 2 ESE (@)
Rumn Stop Scheme Breakpoints Mo lisues El:lllor Organizer
Untitled [ +
m e A= = B w | 4 p | [ CoreDataDemo : [ |CoreDataDemo : || | CoreDataDemo....  [f CoreDataDemo.... : [E Movie » [@] whatkind D 8|@|
B By Type ENTITIES ¥ Relationship
& Genre Name lMatKind ]
E] Destination | Genre =
FETCH REQUESTS Inverse | newRelationship 2ol
CONFIGURATIONS Properties |:| Transient @ Optional
@ Default Arranged Ordered
Plural | To-Many Relationship
Count l-IEJ ! Minimum
[ l=|§J # Maximum
Delete Rule | Nullify =
Movie — . =
¥ Atiributes Advanced |:| Index-ln Spotlight ]
duration - i |_| Store in External Record File
posterData Genre ¥ User Info
rating ¥ Attributes Key B alue
SYNopsis name
title ¥ Relationships
year a newRelatichship )
¥ Relationships
whatKind : 2 et
¥ Versioning
Hash Modifier | Version Hash Modifier
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Core Data

So how do you access all of this stuff in your code?
You need an NSVanagedObj ect Cont ext .

It is the hub around which all Core Data activity turns.
How do you get one?

There are two ways:

1. Create a U ManagedDocunent and ask for its
managedCbj ect Cont ext (a @pr operty).

2. Click the “Use Core Data” button when you create an Empty
Application Project. Then your AppDelegate will have a
managedCbj ect Cont ext @r operty.

We are going to focus on doing the first one.

|
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Ul ManagedDocunent

Ul ManagedDocunent

It inherits from Ul Docunent which provides a lot of mechanism for
the management of storage.

If you use Ul ManagedDocunent , you'll be on the fast-track to iCloud
support.

Think of a Ul ManagedDocunent as simply a container for your Core
Data database.

Creating a U ManagedDocunent :

U ManagedDocunent *docunent =
[ [ U ManagedDocunent alloc] initWthFileURL:url];

o |




Ul ManagedDocunent

But you must open/create the document to use it

Check to see if it exists:
[ [ NSFi | eManager defaul t Manager] fil eExi stsAtPath:[url path]]

If it does, open the document using:

- (voi d) openWt hConpl eti onHandl er:
(void (~)(BOCL success))conpl eti onHandl er;

If it does not, create it using:

- (void)saveToURL: (NSURL *)url

f or SaveQper ati on: (U Docunent SaveQper ati on) oper ati on

conpl eti onHandl er: (void (”)(BOCL success))conpl eti onHandl er;
What is that conpl et | onHander ?

Just a block of code to execute when the open/save completes.

That's needed because the open/save is asynchronous. Do not ignore {

this fact!

|
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Ul ManagedDocunent S

Example:

sel f. docunent = [[ U ManagedDocunent all oc] E“ r
initWthFi | eURL: (NSURL *)url]; I

i f ([[NSFil eManager defaul t Manager ] | L
fileExistsAtPath:[url path]]) -

[ docunment openWt hConpl eti onHandl er: ~( BOOL success) {

| f (success) [self docunentl sReady]; _E
el se NSLog( @ Coul dn’t open docunent at %@, url); N
H; !
?Ise i+—TfJ
[ sour ceDocunent saveToURL: url = %
f or SaveQper at i on: Ul Docunent SaveFor Creat i ng :
conpl eti onHandl er: #( BOOL success) {
| f (success) [self openDocunent];
el se NSLog( @ Coul dn’t create docunent at %@, url);
His

[* Can’t do anything wth the docunent vyet.
* Do it in docunentlsReady. */
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Ul ManagedDocunent -

—_
I .

 Once document is open/created, you can start using it. But you mighti_' j

want to check its docunent St at e when you do:

- (voi d) docunent | sReady

| f (sel f.docunent. docunent State == Ul Docunent St at eNor nal ) N

{ 1T
NSVanaged(Obj ect Cont ext *context =

sel f. docunent . ranagedObj ect Cont ext ;

[/ do sonething with the Core Data context

} 2
}




Ul ManagedDocunent

Other docunent St at es
Ul Docunent St at eCl osed (not opened or file does not exist yet).
Ul Docunent St at eSavi ngError (success will be NO).

Ul Docunent St at eEdi ti ngDi sabl ed (temporarily unless failed
to revert to saved).

Ul Docunent St at el nConfl i ct (e.g., because some other device
changed it via iCloud).

The docunent St at e is often “observed”

So it's about time we talked about using NSNoti fi cati ons to
observe other objects.

o |
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NSNot i f i cat i on -

NSNot i fi cati onCent er :'*— '

Get the default notification center via:

[ NSNot i fi cati onCent er def aul t Center] E_\ +

= ;
=~

Then send it the following message if you want to observe another object: 1| | ||

(voi d) addQObserver: (i d) observer

sel ector: ( SEL) met hodToSendl f Sonet hi ngHappens T

nane: (NSString *)nane
obj ect: (i d)sender;

The meaning of the arguments 1

obser ver is the object to get notified;

nane is what you are observing (a constant somewhere);

sender is the object whose changes you're interested in (nil s

anyone's).




{

NSNot 1 fI cati on

NSNot 1 fi cati onCent er

You will then be notified when the named event happens:

(voi d) met hodToSendl f Sonet hi ngHappens:

(NSNotification *)notification

NSString* nane = notification. nane

Il
| d
Il

t he nane passed above

obj = notification.object
t he object sending you the notification

NSDi ctionary *info = notification.userlnfo;

i

notification-specific information about what happened

o |




NSNot 1 fI cati on

Example

NSNot i fi cati onCenter *center =
[ NSNoti ficati onCenter defaultCenter];

Watching for changes in a document's state:

[ center addCbserver:self
sel ector: @el ect or (docunent Changed: )
nane: Ul Docunent St at eChangedNoti ficati on
obj ect: sel f. docunent] ;

Don’t forget to remove yourself when you’re done watching:
[ center renoveQoserver:self];

[ center renoveCbserver:self
nane: Ul Docunent St at eChangedNot i fi cati on
obj ect: sel f. docunent ] ;

Failure to remove yourself can sometimes result in crashes.

This is because the NSNotificationCenter keeps an “unsafe
unretained” pointer to you.




NSNot i fi cati on ]

Another Example i

« Watching for changes in a CoreData database (made via a given
NSManagedObj ect Cont ext ):

(voi d) vi ewDi dAppear : ( BOOL) ani mat ed

[ super vi ewDi dAppear: ani nat ed] ; a."_”:

[center addObserver: sel f | Wl
sel ector: @el ect or (cont ext Changed:)

nanme: NSManagedQObj ect Cont ext Obj ect sDi dChangeNoti ficati on i~

obj ect: sel f. docunent . managedQbj ect Cont ext ] ;

(void)viewN | | D sappear: (BOOL) ani mat ed

[center renoveCbserver:self e
nanme: NSManagedObj ect Cont ext Obj ect sDi dChangeNoti ficati on|
object:self.docunent.nanagedijecthntext];IJ

L

[ super viewW || D sappear: ani mat ed] ;

« There’s also an NSManagedObj ect Cont ext Dl dSaveNoti fi cati on. F ]




NSNot 1 fI cati on

Receiving the NSManaged(Cbj ect Cont ext notifications

NSManagedQObj ect Cont ext Obj ect sDi dChangeNot i fi cati on or
NSManagedObj ect Cont ext Di dSaveNot i fi cati on:

- (voi d) cont ext Changed: (NSNot i fication *)notification

NSDi ctionary *info = notification.userlnfo;

}

The i nf o NSDi ct i onary contains the following keys

NSI nsert edObj ect sKkey gives an array of objects which were
inserted.

NSUpdat edObj ect sKey gives an array of objects whose attributes [

changed.

NSDel et edObj ect sKey gives an array of objects which were deleted.

o |




NSNot 1 fI cati on

Other things to observe
Look in the documentation for various classes in iOS.
They will document any notifications they will send out.

You can post your own notifications too. We did this in the
NearbyDeals app that we created in our Labs:

[[ NSNoti ficati onCenter defaultCenter]
post Noti ficati onNane: @ | ocati onUpdat eNoti ficati on"
obj ect:sel f];

[[ NSNoti ficationCenter defaultCenter]
addCbserver: sel f

sel ector: @el ect or (showvapRegi onFor Noti fi cati on:)
nane: @I ocati onUpdat eNoti fi cati on"
obj ect: [ Deal sMbdel sharedModel |];
See NSNot i fi cati onCent er documentation for more information.
Don’t abuse this mechanism!

Don’t use it to essentially get “global variables” in your application.

]

-
P
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Ul ManagedDocunent 1Lf~

Saving a document (like creating or opening) is also asynchronous E o |

 Documents are auto-saved, but you can explicitly save as well.

* You use the same method as when creating, but with a different “save 3 =
operation”: 1

= ;
=~

[ sel f.doc saveToURL: sel f.doc.fil eURL

f or SaveOper ati on: Ul Docunent SaveFor Overwi ti ng

conpl eti onHandl er: #( BOOL success) {

I f (!success) -
NSLog( @ Save failed for %@, self.doc.localizedNane); D) L

s
)

/* The docunent is not saved at this point in the | ¢
* code (only once the bl ock above executes). */ j

* Note the two Ul ManagedDocunent properties used:
@roperty (nonatom c, strong) NSURL *fil eURL;

/] specified originally in initWthFileURL:
@roperty (readonly) NSString *l ocal i zedNane;




L

Ul ManagedDocunent =2
oh -
Closing a document is also asynchronous i_ . |
« The document will be closed if there are no st rong pointers left to the |||
Ul ManagedDocunent .

 But you can close it explicitly as well:

[ sel f.doc cl oseWthConpl eti onHandl er: ~(BOOL success) {

| f (!success)

NSLog( @ Cl ose failed for %@, self.doc.|ocalizedNane); £

/* The docunent is not closed at this point in the B
* code (only once the bl ock above executes). */ !




Ul ManagedDocunent

Multiple instances of U ManagedDocunent on the same document

This is perfectly legal, but understand that they will not share an
NSMVanagedObj ect Cont ext .

Thus, changes in one will not automatically be reflected in the other.

You'll have to refetch in other U ManagedDocunent s after you
make a change in one.

Conflicting changes in two different Ul ManagedDocunent s would
have to be resolved by you!

It's exceedingly rare to have two “writing” instances of
Ul ManagedDocunent on the same file.

But a single writer and multiple readers? Not so rare. Just need to
know when to refetch.

|
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Core Data

Inserting objects into the database

We grabbed an NSManaged(Object Context from an open
U ManagedDocunent 's ranagedQObj ect Cont ext @pr operty.

Now we use it to insert/delete objects in the database and query for
objects in the database:

NSManagedCbj ect *novie = [NSEntityDescription
| nsert NewQbj ect For Enti t yFor Nane: @ Movi e”

| nManagedOnj ect Cont ext : nanagedObj ect Cont ext | ;

Note that this NSEntityDescription class method returns anc

NSManagedObj ect instance.

All objects in the database are represented by NSManagedCbj ect s or
by subclasses of NSManaged(bj ect s.

An instance of NSManagedObj ect is a manifestation of an Entity in our
Core Data model (the model that we just graphically built in Xcode).

All the Attributes of a newly-inserted object will be ni |l (unless you
specify a default value in Data Model Inspector).

]
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Core Data o
a3 £
How to access Attributes in an NSManaged(bj ect instance ﬂ

NSKeyVal ueQbser vi ng protocol methods:
- (i d)val ueForKey: (NSString *)key;

 You can access the Attributes wusing the following two E

- (void)setVal ue: (id)val ue forKey: (NSString *)key; =

* You can also use val ueFor KeyPat h: /set Val ue: f or KeyPat h: . J B

and it will follow your Relationships!




Core Data

How to access Attributes in an NSManaged(bj ect instance
The key is an Attribute name in your data mapping.

For example, @ post er Dat a”.

The value is whatever is stored (or to be stored) in the database.

It will be ni | if nothing has been stored yet (unless Attribute has a
default value in Xcode).

Note that all values are objects (numbers and booleans are
NSNunber objects).

Binary data values are NSDat a objects.
Date values are NSDat e objects.

13

To-many” mapped relationships are NSSet  objects (or
NSOr der edSet if ordered).

Non-“to-many” relationships are NSManagedbj ect s.

|
|
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e




Core Data

Changes (writes) only happen in memory, until you save
Yes, U ManagedDocunent auto-saves.

But explicitly saving when a batch of changes is made is good
practice.

=]




Core Data

Calling val ueFor Key: and set Val ue: f or Key: is pretty messy
There’s no type-checking.

And you have a lot of Iliteral strings in your code (e.g.
@ post er Dat a”).

What we really want is to set/get using @r opertys
The solution is to create a subclass of NSManagedQbj ect .

The subclass will have @ropertys for each attribute in the
database.

We name our subclass the same name as the Entity it matches (not
strictly required, but it is recommended to do so).

And, as you might imagine, we can get Xcode to generate both the
header file @property entries, and the corresponding
implementation code (which is not @ynt hesi ze, so be careful
with this).

|
|
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@property (nonatomic, retain) MSMumber * year;

B || Products @property (nonatomic, retain) MSManagedObject swhatKind;

23| @end

It seems that Xcode did not generate the | D {} | & m

proper class here for the what Ki nd |1l Object Library
@pr operty. It should have been a Movie *. |

@ © L
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® Xcode File Edit View Navigate m Product Window Help & 8 W O f = 4 (=T (Charged = Tue 15:11 Radu-Tudor lonescu Q

e oo Canvas » deproj — [/] CoreDataDemo.xcdatamodel )
@ {E;. I CoreDataDemo » iOS Devi  Add Entity Xcode EJ E = B [ |
Run Stu-p Scheme Add Fetch Request Editor View Organizer
Untitled _: Add Configuration r -
|z & A = = B | i | 1 Add Attribute CoreDataDemo.xcdatamodeld BCnreDataDemo.xcdatamcdel ; BGenre| 0D B | &)
CoreDataDemo | ¥ Entity
v 1 target, i05 SDK 5.1 EMER Eg Eetlc:ed P|:lopertv I :
¥ | _|CoreDataDemo grananiip Name | Multiple Values
'ﬂgh . Create NSManagedObject Subclass... Easy fix. Just generate the classes again.
b FETCI  Add Model Version... ; [ APt T
I Movie ey Clearly there is an “order of generation” problem | .,
[m| Mavie.m CONF . = = 4
) : | @ o | (Movie was generated before Genre was).
|h| AppDelegate.h |
g M AppDelegate.m
_ | E MainStoryb....storyboard L
ﬂ || ViewController.h + | =
, @ ViewController.m L | | S .
.‘ » | | Supporting Files Movie e R Value
‘Lm b || Frameworks v Attrjibutes | Key
» || Products duration C |
& = posterData Genre
‘- rating ¥ Artributes |
e syNopsis name EgE=
4 v - - L
b 5 s o v Versioning
@ ¥ Relationships Hash Modifier | Version Hash Modifier
iwhatKind

al
=
8
m

+ | OEF(®

= =)

Outline Style

Renaming ID | Renaming ldentifier

| w Entity Sync

0O {} | & H

| [ [l object Library
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Editor Style | (m
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Add Attribute
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Add Entity
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Core Data

2 B8R O 3 T 4 (=F(Charged) E=

Window Help

Tue 15:13 Radu-Tudor lonescu

Q

| CoreDataDemo » i0OS Device | |:|

™ CoreDataDemo.xcodeproj — [1] CoreDataDemo.xcdatamodel

Xcode

A

'

) ) (=]

-

@gﬂ}”ﬁ’é"ﬁe to'replace the old Mowe h/Movie.m

Options [ | Use scalar properties for primitive data types

Group | [_| CoreDataDemo =

Targets v s+ CoreDataDemo

¥ Versioning

Hash Modifier

Version Hash Modifier

Renaming ID | Renaming ldentifier

¥ Entity Sync

Scheme Breakpoints Editor Wiew Organizer
Untitled J’ +
Mz @ A = » B8] 7 = e D Bls
CocRDatabiania Sl il EIEES | The following files already exist and will | ¥ Entity
Zl 1 target, iOS SDK 5.1 I be replaced:
v [ = b reDataarne E 4 FAVORITES 3 E _ MName | Multiple Values
L] | — : V T —
=LE Cenre.h B | = All My Files - JUsers/raduionescu/iPhone/i0OSLab/Apps/ egate.n Class | Multiple Values
h! GCenre.m = CoreDataDemao/CoreDataDemo/Mavie.h egate.m | Abstract Enti
[R1 Movie.h FETCY  |caf Desktop fUsers/raduionescu/iPhone/i0O5LabfApps/ taDemo-Infa.plist = i :
= s ; cone 127 raduionescu CoreDataDemo/CoreDataDemo/Movie.m e Parent Entity | :
’_ﬂ et | 2 £ fUsers/raduicnescu/iPhone /iOSLab/Apps/ taDemo-Prefix.pch Ind
el | | @D [ ]iPhone CoreDataDemo/CoreDataDemo/Genre.h i P MEIEXES
!ﬂ] AppDelegate.h = = fUsers raduicnescu/iPhone/i0OSLab/Apps/ i
[m| AppDelegate.m [ Viewlity CoreDataDemo/CoreDataDemo/Genre.m b
@ MainStoryb....storyboard [Y | Bl L) Bl I Repiar_e | |T| | .
[hl ViewController.h |_| Rub\f e 1| + | -
LI ViewContraller.m - I T
b (i Supporting Files r!l\: Appiications Bt e d o] T oeTeE.m v i ser Info ~
s = P ViewCaontroller.h Key Value
F MR CamawRER " Documents am k ViewController.m '
| | Products = i S
|| Dropbox ViewTest I
'dLocations L
+ =

D

| Mew Folder |

Cancel | | Create |
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Core Data

® Xcode File Edit View Navigate Editor Product Window Help & 8 UW O f = 4 (=D (Charged) E=

Tue 15:19 Radu-Tudor lonescu

Q

3 CoreDataDemo Il £r :
1 target, i05 SDK 5.1 /f Movie.h
| CoreDataDemao ‘ ;; aEenakaidna

:__ CeoreDataD...cdatamodeld // Created by Radu-Tudor Ionescu on 5/8/12.
y /7 Copyright (c) 2812 _ MyCompanyName_ . All rights reserved.

¥

lml Movie.m "
[__hl Genre.h 3| #import <Foundation/Foundation.h>
|m| Genre.m 11| #import <CoreData/CoreData.h>

[h| AppDelegate.h b
'h.' HEEAl o ELS 12| @class Genre;
@ AppDelegate.m

@ MainStoryb....storyboard 14| @interface Movie : NSManagedObject
[hl ViewController.h 15 ) : .
L' e 16| @property (nnnatom_.c, reta.l_.n] NENumber * duration;
17| @property (nonatomic, retain) NSData = posterData;
F || Supperting Files 13| @property (nonatomic, retain) NSNumber * rating;
b | | Frameworks 19| @property (nonatomic, retain) NSString * synopsis;
_— 0| @property (nonatomic, retain) NSString * title;
M| @property (nonatomic, retain) NSMumber = year;
22| @property (nonatomic, retain) Genre swhatkind;

|| Products

4| @end

Now this is correct. Note that you should
regenerate these NSManagedQbj ect
subclasses any time you change your

schema.

ﬁ:j
o

+ | OEF(®

800 ™3 CoreDataDemo.xcodeproj — [h| Movie.h i
.f’ By, 1 e, Xcade
\ ! /, | CoreDataDemo » iOS Device | | ... | ‘ EJ E - lg | . |
Rumn Stop Scheme Breakpoints Editor View Organizer
Movie.h I_ +
BT e A = = B | m | o4 B ECareDataDemc » [ |CoreDataDemo » @ Movie.h » Mo Selection | OolIe|
¥ Quick Help

0

{} || B

IJ m'Dbject Libran.r
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Core Data

® Xcode File Edit View Navigate Editor Product Window Help & 8 W O f = 4 (=T (Charged = Tue 15:22 Radu-Tudor lonescu Q

en0n ™ CoreDataDemo.xcodeproj — [m| Movie.m

@ | CoreDataDegmo  iOS Device i Acode ‘ "a| | = ||
Flur!' S.tuu Schmw Iet S Ioakaﬁtmthe Editor View Organizer
wovien | Movie implementation file : i
| =m | T -@ g == BB E L | .'~ CoreDataDemo= CoreDatalemo - E' Movie.m » No Selection | 0o | |

». CoreDataDemo ¥ Quick Help

— 1 target, iDSSDK 5.1

v CoreDaraDemo
| CoreDataD.. cdatamodeld

Movie.m
CoreDataDemo

al
|

1O @

f/ Created by Radu-Tudor Ionescu on 5/B/12.

I'.ﬁl _h Moaovie.h /7 Copyright (c) 2812 _ MyCompanyName_ . All rights reserved.
| —

I_EI } 7

I |h| Genre.h #import “Mowvie.h"

. l |m| Genre.m #import “Genre.h"

1_ \h| AppDelegate.h
m AppDelegate.m @implementation Mowvie
E MainStoryb....storyboard
h ViewContraller.h @dynamic duration;

@dynamic posterData;
@dynamic rating;
» |_|Supporting Files @dynamic synopsis;
> Frameworks @dynamic title;
@dynamic year;
L Products @dynamic whatKind;

m| ViewController.m

@end

AODEVTOGO

&)

What does @ynam ¢ mean? It means “l do not implement the

setter or getter for this property, but send me the message anyway o /& =
and | will use the Objective-C runtime to figure out what to do”. /2% tere :)
There is a mechanism in the Objective-C runtime to trap a message |
sent to you that you don’t implement. NSManagedCbj ect do |
this and calls val ueFor Key: or set Val ue: f or Key: . Pretty cool! |

@R v3@

v




Core Data

So how do | access my Attributes with dot notation?

Here are some examples:

Movie *novie = [NSEntityDescription
| nsert NewQObj ect For Enti t yFor Nane: @ Movi e”
| nManagedQObj ect Cont ext : cont ext ] ;

NSDat a *poster Data = novi e. post er Dat a;
Ul | mage *posterlnage = [U | mage
| mageW t hDat a: post er Dat a] ;

nmovi e.whatKind = .. .;
/[l a Genre object we created or got by querying

novi e. what Ki nd. nane = @ Conedy”;
[/ multiple dots wll follow relationships

o |




Core Data

What if | want to add code to my NSVManagedQObj ect subclass?

That's a problem because you might want to modify your schema and
re-generate the subclasses!

But it would be really cool to be able to add code (very object-
oriented).

Especially code to create an object and set it up properly.

Or maybe to derive new @r opert ys based on ones in the database
(for example, a Ul | nage based on a URL in the database).

Time to introduce an Objective-C feature called Categories.

|

= ;
=~




o |

Categories

T

Categories are an Objective-C syntax for adding code to a class

o == ]
i |' | r .
N i  S—

Without subclassing it.

Without even having to have access to the code of the class (for
example, its .m file).

= : |
—

L) =

M, f]

W B
-
1

=

Examples

=
7

NSSt ri ng’s dr awAt Poi nt : w t hFont : method.

This method is added by UIKit (since it's a Ul method) even though

N

NSSt ri ng is in Foundation.

NSl ndexPath’s row and section properties (used in [l
Ul Tabl eVi ewrelated code) are added by UIKIit too, even though
NSI ndexPat h is also in Foundation.




|

Categories 1—-

Syntax E‘_——“h
« Example: Adding the AddOn category to Movi e. —

@nterface Myvie (AddOn) E_\ L)

- (U I mage *)posterl mage; _:

@property (readonly) BOOL i sRecommended;
@nd

» (Categories have their own .h and .m files. They are usually named like [
this: ClassName+PurposeOfExtension.[mh]. LHIP A

« Categories cannot have instance variables, so no @ynt hesi ze |-
allowed in its implementation. B




Categories

Implementation

@ npl enent ati on Movi e (AddOn)
(U Il mage*) posterlmage // is not in the database

return [U I mage i rageWt hDat a: sel f. post er Dat a] ;

(BOOL) i sRecommended // based on rating and year

i
)
(

NSDat eFormatter *df = [[ NSDateFormatter alloc] init];
df . dateFormat = @yyyy";
NSString *year = [df stringFronDate: [ NSDate date]];

return [self.rating floatValue] > 7.5
&% [sel f.year intValue] >= [year intValue] - 1;
}

@nd

Sometimes we add @r opertys to an NSManagedObj ect subclass
via categories to make accessing BOOL attributes (which are
NSNunber s) cleaner. Or we add @pr opertys to convert NSDat a
objects to whatever the bits represent.




Categories

Most common category on an NSManagedObj ect subclass? Creation

@ npl ement ati on Movie (Create)
+ (Movie *)novieWthData: (NSDi ctionary *)novi eDat a
| nManagedObj ect Cont ext : ( NSManagedObj ect Cont ext *) cont ext
{
Movie *novie = ...
/* See if a Movie for that data is already in the
* dat abase. W don't know how to query yet. */
1T (! novie)
novie = [NSEntityDescription
| nsert NewQbj ect For Enti t yFor Nane: @ Movi e”
| nManagedQbj ect Cont ext : cont ext];
/[* Initialize the novie fromthe novi eDat a.
* Perhaps even create ot her database objects. */
}
return novie;
}
@nd

 Any class can have a category added to it, but don’t overuse or abuse
this mechanism.

|
|




Core Data

® Xcode File Edit View Navigate Editor Product Window Help & 8 A O f = 4 (=T (Charged = Tue 16:59 Radu-Tudor lonescu Q

006 [ CoreDataDemo.xcodeproj — [h| Movie.h e
. Ty ; k ; P
(p) (M) | CoreDataDemo } iOS Device [ [= | Xcode ‘ | El m =)
‘\.,\___./ ‘.__ -_ﬂr " A hatoio | | [E] ]
Run Stop Scheme Breakpoints - — - — — - — —_— Editor Wiew Organizer

Movie.h [ +
&= @ A = » B |m i DB
m. CoreDataDemo ! Choose a template for your new file: ¥ Quick Help
24 1 target, i05 S5DK 5.1 I
Vi | W
/| CoreDataD...cdatamodeld | = h . E 5 |
) ovier | T il : o
im| Movie.m . User Interface e S e SHh e :
h' Genre.h P, jective-C class Jeeftl:i—sios ass jective-C protoco
|} Liemrem Resource
|h| AppDelegate.h Other
[m| AppDelegate.m . ; =
g‘_\ MainStoryb....storyboard foeh) Bl Mime £ X Tost
|h| ViewContraller.h 1 Cocoa
'E ViewController.m t Cand C++ Objective-C test
» | | Supporting Files 1§ User Interface G AR 7 . ” .
b [ Frameworks i Core Data Choose “New File ...” from the File menu,
H Resource . . .
> Products i
~ ! Other then pick Objective-C category from the
2 Cocoa Touch section.
2 -
Objective-C category
Obj
An Objective-C category, with implementation and header files.
, ' 0D & =
Cancel Previous | [Nexte | i object Library : | [e]=
3
I -

+ | OB DX (@ (=]



Core Data

® Xcode File Edit View Navigate Editor Product Window Help Z 88X O 2 = 4 (= (Charged) = Tue 17:15 Radu-Tudor lonescu Q
006 [ CoreDataDemo.xcodeproj — [h| Movie.h e
A% = . g ] e Xcod 1 - =
(») (=) [oupantemo 050eice | [=] = | S @ ()
Run Stop Scheme Breakpoints Editor Wiew Organizer
Movie.h f_ +
Mz ® A = » B8 |m , DB
EI CoreDataDemo ! Choose options for your new file: ¥ Quick Help
¥ 9 1 targer, i05 SDK 5.1 5 ; F
'y'tl_ taDem j .
18] C | pﬂ
] arelDalaD cdatamodeld | e
|| Movie.h |
ml Movi i
= @I Movie.m
[hl Cenre.h 4
. ,1) Iﬂ: Genre.m 1
= ,rh] AppDelegate.h '
g l [m| AppDelegate.m .
__r | E MainStoryb....storyboard 14
ﬁ [hj ViewController.h " 1
',. &! ViewController.m i‘ Category |AddOn
& P Il Supporting Fles 1 Category on | Movie |+
_‘w » || Frameworks — |
d - | || Products ',t Which class to add a category to
-— 25
. i
e
'@
52 | , "~ H D {}| & m
.w; I | Cancel | | Previous | [ Next | i Obiect Library =
— .
8 N C ]
1 |
v Enter the name of the category, as well as the 1 ]
= 0 . >
™ of the class the category’s methods will be added to.
@ © -

+ | OEF(®




Core Data

|@ AppDelegate.m
@ MainStoryb. . ..storyboard

ml ViewController.h
@ ViewController.m
|__|Supporting Files
|| Frameworks
» || Products

el )

[
L

| ¢ f]l_ ﬁ;%

+ | OEF(®

Xcode will create both the
Remember, you cannot use

h and the .m for the category.
@ynt hesi ze in this .m file.

‘ Xcode File Edit View Navigate Editor Product Window Help & 8 A O f = 4 (=T (Charged) = Tue 17:20 Radu-Tudor lonescu Q
e oo [ CoreDataDemo.xcodepraj — |m| Movie+AddOn.m e
.f' By, 1 e Xcod
\ /, I CoreDataDemo » i0OS Device ] | ... d | ol ‘ l =l - EJ @ = EIJ l =] |
Rumn Stop Scheme Breakpoints Editor View Organizer
Movie+AddOn.m r +
| Iz E! H = = B | FrH I B | mCareDataDemc »| | CoreDataDemo rﬂ Movie+AddOn.m : No Selection | @i | 4 | | E]Cuunterparts ¥ im Movie+AddOn.h » No Selection |63 B8
CoreDataDemo 1 s TN ff
> 3 1 target, i05 SDK 5.1 2| 4/ Movie+AddOn.m 2| /f Movie+AddOn.h
3| // CoreDataDemo 3| /f CoreDataDemo
¥ |_|CoreDataDemo i W 17
11| CoreDataD...cdatamodeld s // Created by Radu-Tudor Ionescu on 5/8/12. t| // Created by Radu-Tudor Ionescu on 5/B/12.
@Mwie.h 6| ff Copyright (c) 2812 _ MyCompanyName__. All rights reserved. & // Copyright (c) 2812 _ MyCompanyMName__. ALl rights reserved.
&l Movie.m ! s &
ﬁll. " i al 2 #import "Movie+AddOn.h" #import "Mowvie.h"
|m| Movie+AddOn.m 10 10
[_m{]enre,h _: @implementation Movie (AddOn) _: @interface Movie {(AddOn)
rﬂ! Genre.m 13 @end 13 @end
'—lm AppDelegate.h 14 14



Core Data

+ | OEF(®

Finally, add implementation
to the AddOn category.

i Xcode File Edit View Navigate Editor Product Window Help in 3 W O R = 4 (=D (Charged) = Wed 12:01 Radu-Tudor lonescu Q
8006 | CoreDataDemo.xcodeproj — |m| Movie+AddOn.m e
]
(») (®) [ CoreDataDemo , S Device | [=] EED @=0 (=)
Run Stop Scheme Breakpoints o BSUES Editor View Organizer
Movie+AddOn.m +
/m | fr -a a = B E - B &CareDataDemc X DCoreDataDemo x |_m| Movie+AddOn.m » No Selection mo oo | [:]Cuunterp... 3 |h| Movie+AddOn.h » No Selection | 5]
. CoreDataDemo | AR
vglltarget.iOSSDKS.l 2| 4/ Movie+AddOn.m 2| /f Movie+AddOn.h
i| /f CoreDataDemo i| f/f CoreDataDemo
v i_|_CoreDataDemo i W 7
| CoreDataD...cdatamodeld s // Created by Radu-Tudor Ionescu on 5/8/12. 5| ¢/ Created by Radu-Tudor Ionescu on 5/B/12.
@MWie_h 6| ff Copyright (c) 2812 _ MyCompanyName__. All rights reserved. 4 // Copyright (c) 2812 _ MyCompanyMName__. ALl rights
Movie.m - " > 2
] Movie+AddOn.h 9| #import "Movie+AddOn.h" 9| #import “"Movie.h"
Movie+AddOn. 10 10
anraih 11| @implementation Movie (AddOn) 11| @interface Movie (AddOn)
12 12
Genre.m 13| - {UIImagex)posterImage 13| - {(UIImage *)posterImage;
AppDelegate.h 1w { 14
AppDelegate.m 15 return [UIImage imageWithData:self.posterDatal; 15| @property {readonly) BOOL isRecommended;
& &
MainStoryb....storyboard ;: 1, @end
@View(ontroller,h 14| - (BOOL)isRecommended 18
@ ViewController.m 198 {
e rting Fil 20 NSDateFormatter xdf = [[NSDateFormatter allec] init];
'—I LEBDEEDGEE S 1 df.dateFormat = @"yyyy";
b || Frameworks 2 int year = [[df stringFromDate: [NSDate datel]l intValuel;
» || Products 23 return [self.rating floatValue] = 7.8 && [self.year intValue] == year - 1;
)
25
@end



Deletion

Deleting objects from the database is easy:

[ sel f.doc. managedObj ect Cont ext del et e(bj ect : novi e] ;

Make sure that the rest of your objects in the database are in a

sensible state after this.

Relationships will be updated for you (if you set Delete Rule for

relationship attributes properly).

And don’t keep any st r ong pointers to novi e after you delete it!

Here is another method we sometimes put in a category of an

NSManagedObj ect subclass:

@ npl enent ati on Movie (Del etion)
- (voi d) prepareForDel eti on

sel f. what Ki nd. novi eCount - -;

}
@nd

We don'’t need to set our what Ki nd to ni | or anything here

(that will happen automatically). But if Genre had a “number
of movies” attribute, we might adjust it down by one here.

I_.."_I
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Core Data

What do you know so far?

Create objects in the database with:
| nsert New(bj ect For Enti t yFor Name: i nManagedQbj ect Cont ext :

Get or set properties with val ueFor Key: or set Val ue: f or Key: .
Or using @r opert ys in a custom subclass.

Delete objects in the database using the del et eCbj ect: method of
the NSManagedObj ect Cont ext .

o |




Core Data

One very important thing left to know how to do: Query

Basically you need to be able to retrieve objects from the database,
not just create new ones.

You do this by executing an NSFetchRequest in vyour
NSManagedObj ect Cont ext .

Four important things involved in creating an NSFet chRequest :
1. Entity to fetch (required).

2. NSPr edi cat e specifying which of those Entities to fetch (optional,
default is all of them).

3. NSSor t Descr i pt or s to specify the order in which fetched objects
are returned.

4. How many objects to fetch at a time and/or maximum to fetch
(optional, default is all of them).

|
|

oy
e
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Querying 1—

Creating an NSFet chRequest E'—

* We will consider each of these lines of code one by one:

NSFet chRequest *request = [ NSFet chRequest — 4 ..||
f et chRequest Wt hEntit yNane: @ Movi e’ ] ; E\ T
request.fetchBatchSi ze = 20;

request.fetchLimt = 100' =t
request. predicate = ... Wi
request . sort Descri ptor s = [ NSArray 1

arrath hQbj ect : sort Descri ptor];

Specifying the kind of Entity we want to fetch I

* A given fetch returns objects all of the same Entity. You can't have a
fetch that returns some Movies and some Genres (one or the
other).

Setting fetch sizes/limits

 If you created a fetch that would match 500 objects, the request above
faults 20 at a time. And it would stop fetching after it had fetched
100 of the 500.




NSSort Descri pt or

When we execute a fetch request, it's going to return an NSArr ay of
NSManagedObj ect s.

NSAr r ays are ordered, so we have to specify the order when we
fetch.

We do that by giving the fetch request a list of “sort descriptors” that
describe what to sort by:

NSSort Descri ptor *sortDescriptor =
[ NSSort Descriptor sortDescriptorWthKey: @title”
ascendi ng: YES
sel ector: @el ector(casel nsensitiveConpare:)];

There’s another version with no sel ect or: argument (default is the
method conpare: ). The sel ector: argument is just a method
sent to each object to compare it to others.

Some of these “methods” might happen on the database side.

We give a list of these to the NSFet chRequest because sometimes
we want to sort first by one key, then sort by another (e.g.
| ast Nanme, fir st Nanme).

]
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NSPr edi cat e :{L

NSPr edi cat e i‘— \

You use predicates to represent logical conditions.

from the database.

This is the basis of how we specify exactly which objects we want %: J

Predicate formats

Creating one looks a lot like creating an NSSt ri ng, but the contents
have semantic meaning. ol

Example: D
NSString *series = @Harry Potter”;

NSPr edi cate *predicate = [ NSPredi cate
predi cateWthFormat: @title contains %@, series];




NSPr edi cat e

Other examples

Unique movie in the database:

@uni queld = %@, [novieData objectForKey: @i d’]
Matches title case insensitively:

@title contains[c] %@, (NSString *)

If we had the Date of the release of a Movie in the data mapping:

@rel easeDate > %@, [ NSDate date]

Movie search by Genre:
@ what Ki nd. nanme = %@, (NSString *)

Genre search (not a Movie search here):

@any novies.title contains %@, (NSString *)

Many more options. Look at the NSPr edi cat e class documentation.

|
|

oy
e
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NSPr edi cat e 115

Combined predicates F— =

* You can use AND and ORinside a predicate string:
@ (year = %@ OR (title = %@" // same with || i
@(year = %Q && (title = %@" // same wth AND

oy
e

« Or you can use the alternative to combine NSPr edi cat e objects with

special NSConpoundPr edi cat es: o
NSArray *array = [ NSArray arrayWt hQObj ect s: LY
predi cat el, SEIARD
predicate2, nil]; R
NSPr edi cate *predi cate = [ NSConpoundPr edi cat e | -
andPr edi cat eW t hSubpr edi cat es: array] ;

« Thispredi cateis “predi catel AND predicate2”.

* ORpredicate also available, of course.




Querying

Putting it all together

» Let's say we want to query for all Genres:

NSFet chRequest *request = [ NSFet chRequest
fetchRequest Wt hEntityNane: @ Genre”];

 That have movies with a rating greater than 8:

request. predicate = [ NSPredi cate
predi cateWthFormat: @any novies.rating > %@, 8];

e Sorted by the Genre's name:

NSSort Descri ptor *sortByNanme =
[ NSSort Descri ptor sortDescriptorWthKey: @nane”
ascendi ng: YES] ;
request . sortDescriptors =
[ NSArray arrayWt hQObj ect: sort ByNane] ;

|
|




Querying

Executing the fetch

Use the execut eFet chRequest : method:
NSManagedObj ect Cont ext *managedCbj ect Cont ext =

sel f. doc. mranaged(bj ect Cont ext ;
NSError *error;

NSArray *genres =
[ managedQObj ect Cont ext execut eFet chRequest : r equest
error: &errorj;

Returns ni | if there is an error (check the NSEr r or for details).

Returns an empty array (not ni |l ) if there are no matches in the
database.

Returns an array of NSManagedQObj ect s (or subclasses thereof) if
there were any matches.

You can pass NULL for error : if you don't care why it fails.

|
|




Querying

Faulting
The above fetch does not necessarily fetch any actual data.

It could be an array of “as yet unfaulted” objects, waiting for you to
access their attributes.

Core Data is very smart about “faulting” the data in as it is actually
accessed.

For example, if you did something like this:

for (Genre *genre i n genres)

NSLog( @ f etched genre %@, genre);

You may or may not see the names of the genres in the output

(you might just see “unfaulted object”, depending on whether it
prefetched them).

|
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Faulting

Faulting
But if you did this:

for (Genre *genre in genres)

NSLog( @f etched genre naned %@, genre.nane);

Then you would definitely fault all the Genres in from the database.

There is so much more (that we don’t have time to talk about)
Optimistic locking (del et eConfli ct sFor Obj ect : ).
Rolling back unsaved changes.

Undo and redo changes.
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What should you study next?

Modal View Controllers

Core Motion (gyro, accelerometer, magnetometer)
Measuring the device's movement.

Ul Text Fi el d, Ul Text Vi ew, Ul Acti onSheet

Ul Vi ewAnimation

Ul | magePi cker Control | er

Getting images from the camera or photo library.
NSTi ner

Perform scheduled tasks on the main thread.

iIPad and Universal Applications

There are specific Navigation and View Controllers.

Open GL ES

|
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