
Mobile Application 
Programming
Data and Persistence



Messaging Options
Controller

View Model

Handler Delegate Handler Collection Notification Center



The Model
Source of data for the application 

Contains all or nearly all of the program’s state 

Should be thought of as persistent, that is, it stays the 
same over separate runs of the program 

Could be specifics of a running simulation, network and 
caching code for interfacing with a server, interface into 
a database running on the phone itself, or a simple 
object that saves the state of the app to file

Model
Controller

View Model



Data Files



Data Files

vfprintf()
fwrite()

fopen()

vfscanf()

FILE

fread()

fclose()C compatibility 
knowledge required!



Data Files

NSData(contentsOfFile:)

NSString(data:, encoding:)

Easy to initiate,  
Difficult to use

data.writeToFile(path: atomicaly:)



XML

iOS offers NSXMLParser, an event-driven XML parser 

Parses an XML document, reporting what items it 
encounters as it reads the document (streaming parser) 

Consumes very little memory parsing even the largest 
of XML documents and is very efficient 

Offers no schema validation



XML

  // Somewhere in a class declared as an NSXMLParserDelegate 
  let parser = NSXMLParser(contentsOfURL: NSURL(string: "http://www.google.com")) 
  parser?.delegate = self 
  parser?.parse() 

  // Include these methods, which are called as parsing progresses 
  func parserDidStartDocument(parser: NSXMLParser!) { /* ... */ } 
  func parserDidEndDocument(parser: NSXMLParser!) { /* ... */ } 
  func parser(parser: NSXMLParser!, didStartElement elementName: String!,  
      namespaceURI: String!, qualifiedName qName: String!,  
      attributes attributeDict: [NSObject : AnyObject]!) { /* ... */ } 
  func parser(parser: NSXMLParser!, foundCharacters string: String!) { /* ... */ } 
  func parser(parser: NSXMLParser!, didEndElement elementName: String!,  
      namespaceURI: String!, qualifiedName qName: String!) { /* ... */ }



.plist Files



.plist Files





.plist Files

array.writeToFile(”file.plist”, atomically: true)
NSArray(contentsOfFile: ”file.plist”)



NSUserDefaults

NSUserDefaults.standardUserDefaults().setBool(value, forKey:“key”) 
NSUserDefaults.standardUserDefaults().setInteger(value, forKey:“key”) 
NSUserDefaults.standardUserDefaults().setFloat(value, forKey:“key”) 

NSUserDefaults.standardUserDefaults().setObject(value, forKey:“key”)

NSUserDefaults.standardUserDefaults().boolForKey(“key”) 
NSUserDefaults.standardUserDefaults().integerForKey(“key”) 
NSUserDefaults.standardUserDefaults().floatForKey(“key”) 

NSUserDefaults.standardUserDefaults().objectForKey(“key”)

NSUserDefaults.standardUserDefaults().removeObjectForKey(“key”)

NSUserDefaults.standardUserDefaults()



CoreData
Core Data is an in-memory object graph that can be 
persisted to non-volatile storage 

Core Data keeps track of “managed” objects that 
contain the data for an application 

Core Data only loads data from storage when needed 
by a managed object, and keeps track of changes so 
they can all be saved at one time. 

Can use SQLite or other file types as the data store 

Visual schema editor available in Xcode



NSManagedObjectModel 
 - entities ⤸

NSEntityDescription 
 - name (NSString) 
 - properties ⤸

NSArray

NSAttributeDescription 
- name (NSString)   - optional (BOOL) 
- attributeType (eg. NSFloatAttributeType)

NSAttributeDescription 
- name (NSString)   - optional (BOOL) 
- attributeType (eg. NSFloatAttributeType)

NSManagedObjectContext 
 - persistentStoreCoordinator ⤸

context.save(nil)
let results = 
context.executeFetchRequest(request,  
    error: nil)

NSManagedObject 
object.valueForKey(”key”) 
object.setValue(value forKey:”key”)

NSFetchRequest 
 - entity (NSEntityDescription) 
 - predicate (NSPredicate) 
 - sortDescriptors (NSArray)

NSPersistentStoreCoordinator 
 - store.initWithManagedObjectModel:model] 
 - store.addPersistentStoreWithType( 
       configuration: nil 
       URL: fileUrl 
       options: nil 
       error: nil)



let object: NSManagedObject = NSEntityDescription.          
    insertNewObjectForEntityForName(”EntityName”  
    inManagedObjectContext: context)

NSManagedObject

let results: NSArray = context( 
    executeFetchRequest:request  
    error: nil)

Creating Managed Objects

OR



Persistence and Serialization

Objects can be very easily saved to file or sent over a 
network socket if they are serializable 

Any object that implements the NSCoding protocol 
can be serialized using an NSKeyedArchiver and 
de-serialized with an NSKeyedUnarchiver



Persistence and Serialization

NSKeyedArchiver NSKeyedUnarchiver

NSData

NSCoding 
compliant

NSCoding 
compliant



Model View Controller

Controller

View Model

User Action Notify

Update Update


