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Core Location

Framework for managing location and heading

No user-interface. | il

Basic object is CLLocat i on

It has many @propertys: coordinate, altitude, speed, = .l
hori zont al /verti cal Accuracy,ti nest anp, cour se. '

Where (approximately) is this location?
@property (readonly) CLLocati onCoordi nate2D coordi nat e;

t ypedef ~
{

CLLocati onDegrees latitude; // a double
CLLocati onDegrees |l ongitude; // a double
} CLLocat i onCoor di nat e2D;

@property (readonly) ClLLocati onDi stance altitude;
/[l measured in neters

A negative value means “below sea level”.




Core Location

How close to that latitude/longitude is the actual location?

@roperty(readonly) ClLLocationAccuracy horizontal Accuracy;
@property(readonly) CLLocati onAccuracy vertical Accuracy;

Both are measured in meters. A negative value means the
coordi nate oral titude (respectively) is invalid.

The accuracy depends on the hardware. You can specify the desired
accuracy of the device location:

kCLLocat i onAccur acyBest For Navi gat i on
kCLLocat i onAccur acyBest

kKCLLocat i onAccur acyNear est TenMet er s
kCLLocat i onAccur acyHundr edMet er s
KCLLocat i onAccur acyKi | onet er
KCLLocat i onAccuracyThreeKil oneters

The phone should be plugged in to power source when the desired
accuracy is KCLLocat i onAccur acyBest For Navi gati on.

The more accuracy you request, the more battery will be used.

|l |
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Core Location

The iDevice does its best given a specified accuracy request

GPS (very accurate, lots of power). . B

Wi-Fi node database lookup (more accurate, more power). "'ﬂ_

Cellular tower triangulation (not very accurate, but low power). AIER

Speed 115

@property (readonly) ClLLocati onSpeed speed; i

Measured in meters/second. TP :_
|

Note that the speed is instantaneous (not average speed).

Generally it's useful as “advisory information” when you are in a
vehicle.

A negative value means “speed is invalid”.




Core Location

Course
@property (readonly) CLLocationD rection course;

Values are measured in degrees starting at due north and continuing

clockwise around the compass. Thus, North is O degrees, East is
90 degrees, and so on.

Not all devices can deliver this information. A negative value means
“direction is invalid”.

Time Stamp
@roperty (readonly) NSDate *ti nestanp;

Pay attention to these since locations will be delivered on an
iInconsistent time basis.

Distance (in meters) between CLLocat i ons

(CLLocat i onDi st ance) di st anceFroniocat i on:
(CLLocation *)otherlLocation;




Core Location

How do you get a CLLocat i on?

Always from a CLLocat i onManager (sent to you via its del egat e)
when you are interested in the device location.

Can also use initializer when you are interested in a different location:

- (itd)initWthLatitude: (CLLocati onDegrees)l atitude
| ongi t ude: (CLLocat i onDegr ees) | ongi t ude
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The device location can be tested in the iOS Simulator from Xcode.
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| ¥ Don't Simulate Location

London, England
Johannesburg, South Africa
Moscow, Russia
Mumbai, India
Tokyo, Japan
Sydney, Australia
Hong Kong, China
Honolulu, HI, USA
Mexico City, Mexico
Mew York, NY, USA
Rio de Janeiro, Brazil

Add GPX File to Project. ..
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CLLocat | onManager

CLLocat i onManager
General approach to using it:

1. Check to see if the hardware and the user supports the kind of
location updating you want.

2. Create a CLLocat i onManager instance and set the del egat e to
receive updates.

3. Configure the manager according to what kind of location updating
you want.

4. Start the manager monitoring for location changes.
Kinds of location monitoring

Accuracy-based continuous updates.

Updates only when significant changes in location occur.
Region-based updates.

Heading monitoring.




CLLocat | onManager

Checking to see what your hardware can do
Has the user enabled location monitoring in Settings?

+( BOOL) | ocat i onSer vi cesEnabl ed,;

Can this hardware provide heading info (compass)?
+( BOOL) headi ngAvai | abl e;

Can get events for significant location changes (available only in iOS
4 and later and requires a cellular radio)?

+( BOOL) si gni fi cant Locat i onChangeMbni t ori ngAvai | abl e;
Is region monitoring available (only certain iOS 4 devices)?
+( BOOL) r egi onMoni t ori ngAvai | abl e;

Is the application authorized to use Location Services in Settings?
+( CLAut hori zati onSt at us) aut hori zati onSt at us;




CLLocat | onManager

Authorization

When your application first tries to use location monitoring, user will [I| 1P
be asked if it's okay to do so. SE

If the user denies you, the appropriate method above will return NO
and the authorizationStatus class method will return AR
KCLAut hori zati onSt at usDeni ed.

Getting the information from the CLLocat i onManager

You can just ask the CLLocati onManager for the location or {7 g
heading, but usually we don't. a

Instead, we let it update us when the location changes (enough) via
its del egat e.




CLLocat | onManager

Accuracy-based continuous location monitoring

« Always set the desired accuracy as low as possible:

@roperty ClLLocati onAccuracy desiredAccuracy; 1

 Only changes in location of at least this distance (in meters) will fire a 5
location update to you:

@roperty ClLLocati onD stance di stanceFilter;

Use the value kCLDi stanceFilterNone to be notified of all [
movements. This is also the default value. H 1|

Starting and stopping the monitoring <=

- (void)start Updati ngLocati on;

- (voi d) st opUpdati ngLocat i on;

 Be sure to turn updating off when your application is not going to
consume the changes!




CLLocat | onManager Del egat e

Get notified via the CLLocat i onManager’s del egat e

The CLLocati onManager Del egat e methods that give location
updates are:

(voi d) | ocati onManager: (CLLocat i onManager *) nanager
di dUpdat eToLocati on: (CLLocati on *)new_Locati on
fromLocation: (CLLocation *)ol dLocati on;

(voi d) I ocati onManager: ( CLLocat i onManager *) nmanager
di dUpdat eLocations: (NSArray *)Il ocati ons;

Because it can take several seconds to return an initial location, the

location manager typically delivers the previously cached location
data immediately.

It delivers more up-to-date location data as it becomes available.

Therefore it is always a good idea to check the timestamp of any
location object before taking any actions.

|
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Heading

Heading monitoring

Only changes in heading of at least this many degrees will fire a
location update to you:

@property ClLLocati onDegrees headi ngFilter;
Heading of “zero degrees” is the heading of the “top” of the device.

With the next property, you can change that “top” (for example,
CLDevi ceOri ent ati onLandscapelLeft):

@roperty CLHeadi ngOrientation headi ngOrientation;
Start the monitoring

- (voi d)start Updat i ngHeadi ng;

- (voi d) st opUpdat i ngHeadi ng;

Be sure to turn updating off when your application is not going to
consume the changes!




CLLocat | onManager Del egat e

Get notified via the CLLocat i onManager’s del egat e

(voi d) | ocati onManager: (CLLocat i onManager *) nanager
di dUpdat eHeadi ng: ( CLHeadi ng *) newHeadi ng;

Error reporting to the del egat e

(voi d) | ocati onManager: (CLLocat i onManager *) nanager
di dFai |l Wt hError: (NSError *)error;

Not always a fatal thing, but pay attention to this delegate method.

The kCLErrorLocati onUnknown error is likely temporary, keep
waiting (for a while at least).

If the user denies your application’s use of the location service, this
method reports a KCLEr r or Deni ed error. Upon receiving such an
error, you should stop the location service.

If a heading could not be determined because of strong interference
from nearby magnetic fields, this method returns
KCLEr r or Headi ngFai | ur e. Keep waiting then.

|
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Heading

CLHeadi ng

There are two types of heading (because the Earth's North Pole is not
exactly the magnetic north):

@property (readonly) ClLLocati onDirection nmagneti cHeadi ng;
@property (readonly) ClLLocationD rection trueHeadi ng;

Negative values mean “this heading is unreliable” (i.e. don’t use it).

You won't get t rueHeadi ng if location services are turned off (e.g. by |

the user).

@property (readonly) CLLocati onDi rection headi ngAccuracy;

Basically how far off the magnetic heading might be from actual magnetic
north (in degrees).

A negative value means “this heading is not valid”.

@property (readonly) NSDate *ti nmestanp;
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Heading

Heading calibration user-interface

« Automatically put on screen by iOS, but can be prevented by the | | A
CLLocat i onManager’s del egat e: '

- (BOQAL) | ocati onManager Shoul dDi spl ayHeadi ngCal i brati on:
(CLLocat i onManager *) nmanager ; LEIEEE,

« Or dismissed (maybe after a timer or something) using | />
CLLocat i onManager instance method: |

- (voi d)di sm ssHeadi ngCal i brati onD spl ay;
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Significant Location Changes

Significant location change monitoring in CLLocat i onManager

“Significant” is not strictly defined. Think vehicles, not walking. Likely [ | A
uses cell towers. -

- (void)startMnitoringSi gnificantlLocati onChanges;
- (voi d)stopMonitoringSignificantLocati onChanges; LU

Be sure to turn updating off when your application is not going to | (>
consume the changes! i

You get notified via the CLLocat i onManager ’'s del egat e. Same as
for accuracy-based updating if your application is running.




Significant Location Changes b

This service works even if your application is not running

Or is in the background (we haven'’t talked about multitasking yet).

You will get launched and your application delegate will receive the E: oy
message appl i cati on: di dFi ni shLaunchi ngWthOptions: -
with an options dictionary that will contain this key (it indicates that ==+

the application was launched in response to an incoming location
event):

Ul | i cati onLaunchOpti onsLocati onKe i
App Op y s
You should use this as a signal to create and configure a new £ | ——

CLLocat i onManager . Get the latest location via:

@property (readonly) ClLLocation *| ocati on;

Or start location services again. Upon doing so, your delegate
receives the corresponding location data.

If you are running in the background, don’t take too long (a few
seconds)!




Region-based Monitoring

Region-based location monitoring in CLLocat i onManager
- (voi d)startMnitoringForRegi on: (CLRegi on *);
- (voi d) st ophMoni tori ngFor Regi on: (CLRegi on *);
Get notified via the CLLocat | onManager ’s del egat e

- (void)l ocati onManager: (CLLocat i onManager *)nanager
di dEnt er Regl on: (CLRegi on *)region;

- (void) |l ocati onManager: (CLLocat i onManager *) nanager
di dExi t Regi on: (CLRegi on *)regi on;

- (void)l ocati onManager: ( CLLocat i onManager *) nanager
noni t ori ngDi dFai | For Regi on: (CLRegi on *)regi on
Wi thError: (NSError *)error;




Region-based Monitoring

Works even if your application is not running!

In exactly the same way as “significant location change”™ monitoring. . | A

The regions in this property are shared by all instances of the
CLLocat i onManager class in your application:

@property (readonly) NSSet *nonitoredRegi ons;

The set of monitored regions persists across application !
termination/launch. -

You cannot add regions to this property directly. i’ 4 :_

Instead, you must register regions by calling: <=

start Moni tori ngFor Regi on: 5




Region-based Monitoring

CLRegi on

CLRegi ons are tracked by name (identifier) because they survive | |
application termination/relaunch. |

How to create one:

-(id)initCGrcul arRegi onWt hCenter: (CLLocati onCoor di nat e2D) cent er

radi us: (CLLocati onDi stance)radi us i

identifier:(NSString *)identifier;

Regions (currently) require large location changes to fire

Probably based on same technology as “significant location change”
monitoring.

Likely both of these “fire” when a new cell tower is detected.

Definitely they would not use GPS (that would be very expensive power-

wise).




Region-based Monitoring

Region monitoring size limit

 This property defines the largest boundary distance allowed from a || 1P
region’s center point: SE

@roperty (readonly) CLLocati onD stance
maxi munRegi onhbni t ori ngDi st ance; Ll

« Attempting to monitor a region larger than this (radius in meters) will | . —=
generate a kCLEr r or Regi onMoni t ori ngFai | ur e error (which
will be sent via the delegate method mentioned on previous slide).

« |f this property returns a negative value, then region monitoring is not
working. 18




Accelerometer -

CM\Vbt | onManager b —

The CMWbtionManager class is the |
gateway to the motion services provided
by iOS. These services provide an app
with accelerometer data, rotation-rate
data, magnetometer data, and other
device-motion data.

As a device moves, its hardware reports
linear acceleration changes along the
primary X, y, z axes in three-dimensional
space. e

The device accelerometer reports values
for each axis in units of g-force.

You can use this data to detect both the
current orientation of the device (relative
to the ground) and any instantaneous
changes to that orientation.




Accelerometer

How to get accelerometer data

* You create a CMVbt | onManager object:
not i onManager = [[ CMVbti onManager alloc] init];

« Specify the interval at which you want to receive events:

@r operty(assi gn, nonatom c) NSTi nel nterval
accel er onet er Updat el nt erval ;

This property is measured in seconds. You may also change this
property while the manager gives updates.

« To start/stop accelerometer updates use the following methods:

- (void)start Accel er onet er Updat es;
- (voi d) stopAccel er onet er Updat es;

e This time, there is NO delegate. To get data from the accelerometer
use the following property:

@property(readonly) CMAccel eronet er Data *accel er onet er Dat a;



file:///Users/raduionescu/Library/Developer/Shared/Documentation/DocSets/com.apple.adc.documentation.AppleiOS6.0.iOSLibrary.docset/Contents/Resources/Documents/documentation/CoreMotion/Reference/CMAccelerometerData_Class/Reference/Reference.html#//apple_ref/doc/c_ref/CMAccelerometerData

Accelerometer

 The following code will also handle accelerometer updates. This is
more elegant, but it requires advanced Objective-C knowledge
(more on blocks later):

NSOper at i onQueue *queue = [[ NSOperati onQueue alloc] init];

[ sel f. noti onManager
start Accel er onet er Updat esToQueue: queue
wi t hHandl er:
N(CMAccel eroneterData *accel eronmeterData, NSError *error)

self.roll X = accel eronet er Dat a. accel erati on. x *
KFilterFactor + self.roll X * (1.0 - kFilterFactor);

self.rollY = accel eroneterData. acceleration.y *
kKFilterFactor + self.rollY * (1.0 — kFilterFactor);
3

« KkFilterFactor is aconstant between 0 and 1 defined in your code
somewhere:

#define kFilterFactor 0.08//or a value near 0.1 is good
« Androll X rollY are properties of the sel f object:

@roperty (nonatom c) Ul Accel erati onVal ue roll X;
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MKMapVi ew displays a map
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Map Kit

MKMVBapVI ewdisplays a map
The map can have annotations on it

Each annotation is simply a coor di nat e,
atitle and a subtitle. They are

displayed using an MKAnnot at i onVi ew _

(MKPi nAnnot at i onVi ewshown here).
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Map Kit

MKMVBapVI ewdisplays a map

. orange 2 < 56 % b . I
" S“adaeogv L_v =
The map can have annotations on it e \ _ A
. . . - Strada Constangip, Mille % O 2 ] sy 4 |
« Each annotation is simply a coordi nate, ... oy — =i
. . ' \ @ Ehs2 S ™
atitle and a subtitle. They are 9, RQEJ |
displayed using an MKAnnot at i onVi ew WS e HREF
(MKPi nAnnot at i onVi ewshown here). IN
Annotations can have a callout ey )
« It appears when the annotation view is " : -

- . e B ~
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=X# City Gril
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tapped. By default just shows thetitl e

and subt i t| e. But you can add left and
right accessory views.

In this example, left is a Ul | nageVi ew,
right is a detail disclosure Ul Button
(Ul Butt onTypeDet ai | Di scl osur e).




MKMapVi ew

Create with al l oc/i nit or drag from Object Library in Interface
Builder.

Displays an array of objects which implement MKAnnot at i on:

@property (readonly) NSArray *annotati ons;
This NSAr r ay contains i d<MKAnnot at i on> objects.

MKANnnot at i on protocol:

@r ot ocol MKAnnot ati on <NS(bj ect >
@property(readonly) CLLocati onCoordi nate2D coor di nat e;

@pti onal
@roperty (readonly) NSString *title;
@roperty (readonly) NSString *subtitle;

@nd
t ypedef
CLLocati onDegrees | atitude;

CLLocat i onDegr ees | ongi t ude;
} ClLLocati onCoordi nat e2D;
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VMKANnNnot at1 on

Note that the annot at i ons property is readonly
@roperty (readonly) NSArray *annotati ons;

Must add/remove annotations explicitly:
(voi d) addAnnot ati on: (i d <MKAnnot at i on>) annot ati on;
(voi d) addAnnot ati ons: (NSArray *)annot ati ons;
(voi d) renoveAnnot ati on: (1d <MKAnnot ati on>) annot ati on;

(voi d) renoveAnnot ati ons: (NSArray *)annot ati ons;
Generally a good idea to add all your annotations up-front
Allows the MKMapVi ewto be efficient about how it displays them.
Annotations are light-weight, but annotation views are not.

MKMapVi ew reuses annotation views similar to how Ul Tabl eVi ew
reuses cells. Usually, we end up using only a few annotation views.




VMKANnNnot at1 on

oooooooooo
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What do annotations look like on the map? -3

By default they look like a pin.

1)"":"Jéii 1

Annotations are drawn using an MKAnnot at i onVi ewsubclass.

The default one is MKPi nAnnot at i onVi ew (which is why they look
like pins).

You can create your own or set properties on existing
MKANnnot at i onVi ews to modify the look.
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VMKANnNnot at1 on

9 _@ Menlu de pranz 20 RON @

S84 City Gril

What do annotations look like on the map? -
By default they look like a pin. |
Annotations are drawn using an MKAnnot at i onVi ewsubclass.

The default one is MKPi nAnnot at i onVi ew (which is why they look
like pins).

You can create your own or set properties on existing
MKANnnot at i onVi ews to modify the look.

What happens when you touch on an annotation (e.g. the pin)?

Depends on the MKAnnot ati onVi ew that is associated with the
annotation (more on this later).

By default, nothing happens, but if canShowCal | out is YES in the
MKANnnot at i onVi ew, then a little box will appear showing the
annotation’'s titl e and subti t| e. And this little box (the callout)
can be enhanced with | ef t /ri ght Cal | out Accessor yVi ews.




The following delegate method is also called when you touch on an
annotation:

- (voi d) mapVi ew. (MKMapVi ew *) sender
di dSel ect Annot ati onVi ew. ( MKAnnot ati onVi ew *) aVi ew,

This is a great place to set up the MKAnnot ati onVi ews callout
accessory views lazily.

For example, you might want to wait until this method is called to
download an image to show.

T
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How are MKAnnot at 1 onVi ews created and associated with annotations?g:

* Very similar to Ul Tabl eVi ewCel | s in a Ul Tabl eVi ew. Implement thef

{

|
T

MKANnNnot at 1 onVi ew -

following MKMapVi ewDel egat e method (if not implemented, returns al|,
pin view): _

. ‘| .
( MKAnnot ati onVi ew *) mapVi ew. (MKMapVi ew *) sender E\
vi ewor Annot ati on: (i d <MKAnnot ation>)annotation & |
MKAnnot at i onVi ew *pi nVi ew = TN
[ sender dequeueReusabl eAnnotati onViewNthldentifier: @A’]; -
1 f (! pinView 5
{ | )
pi nVi ew = [ [ MKPi nAnnot ati onVi ew al | oc] eH 1)1 |
I nit Wt hAnnot ati on: annotati on reuseldentifier: @A’]; [
pi nVi ew. canShowCal | out = YES; <
/1 build pinViews call out accessory views here :
}

pi nVi ew. annot ati on = annotation; // this can happen tw ce

Maybe | oad up accessory views here (if not too expensive)?
O reset themand wait until

mapVi ew. di dSel ect AnnotationView. to | oad actual data. */
return pinView,




VMKANnnot at 1 onVi ew

Interesting properties (all nonat om c, st r ong if a pointer)

The annotation should be treated as if it is readonly:
@roperty id <MKAnnot ati on> annot ati on; 1

The pin itself can be replaced with another image: |

@roperty Ul mage *i nage;

Left and right callout accessory views:

@roperty U View *|l eft Cal | out AccessoryVi ew,
/1 maybe a Ul | nrageVi ew

@roperty U View *rightCal | out AccessoryVi ew, [S5F=
/[l maybe a detail disclosure U Button :

Set this to NOto ignore touch events (no delegate method, no callout):
@property BOOL enabl ed;




VMKANnnot at 1 onVi ew

Interesting properties (all nonat om c, st r ong if a pointer)

Where the | mage (pin) should be relative to the coordinate point of
the associated annot at i on:

@roperty CGPoint centerOfset;

Where the callout view should be relative to the top-center point of the
annotation view:

@roperty CGPoint calloutOfset;

When this property is set to (0, 0), the anchor point of the callout

bubble is placed on the top-center point of the annotation view’s
frame.

Users can drag annotations. Only works if the associated

annot at i on implements set Coor di nat e: and this property is
set to YES:

@property BOOL draggabl e;




VMKANnnot at 1 onVi ew

* |If you set one of the callout accessory views to a Ul Control , for .
example: =

pi nVi ew. ri ght Cal | out AccessoryVi ew = L
[U Button buttonWthType: U ButtonTypeDetail Di scl osure]; r

« Then the following MKMapVi ewDel egat e method will get called = i
when the accessory view is touched:

- (voi d) mapVi ew. ( MKMapVi ew *) sender
annot ati onVi ew. ( MKAnnot ati onVi ew *) aVi ew §-
cal | out AccessoryControl Tapped: (U Control *)control;




}

VMKANnnot at 1 onVi ew

Using di dSel ect Annot at i onVi ew. to load up callout accessories

Example: Using a downloaded thumbnail image for
| ef t Cal | out AccessoryVi ew.

Create a Ul | nageVi ew. Assign itto | ef t Cal | out AccessoryVi ew
in mapVi ew. vi ewor Annot ati on: .

Reset the Ul | nageVi ews | mage to ni | there as well.

Then load the image on demand like this:

(voi d) mapVi ew. ( MKMapVi ew *) sender
di dSel ect Annot ati onVi ew. ( MKAnnot ati onVi ew *) aVi ew

I f ([aView. | eft Call out AccessoryVi ew i ski ndOf C ass:
[ U | mageVi ew cl ass]])

Ul | mageVi ew *i nageVi ew =
(U I mageVi ew *)aVi ew. | eft Cal | out AccessoryVi ew,
| mageVi ew. i nage = ..

}




VKMapVi ew

Configuring the map view’s display type:
@roperty MKMapType mapType;

MKMapTypeSt andard, MKMapTypeSatellite,
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1S

« Showing the user’s current location: .
@roperty BOOL showsUser Location; & M

Iy

@property (readonly) BOOL isUserLocationVisi bl e;

@roperty (readonly) MUserLocation *userLocati on;

MKUser Locat i on is an object which conforms to MKAnnot ati on i
which holds the user’s location. ! )
» Restricting the user’s interaction with the map: : e
@pr operty BOOL zoonEnabl ed; “ n
@r operty BOOL scrol | Enabl ed:; B
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e Controlling the region the map is displaying:

@pr operty MKCoor di nat eRegi on regi on;
t ypedef struct

CLLocat i onCoor di nat e2D cent er;
MKCoor di nat eSpan span;
}  MKCoor di nat eRegi on;

t ypedef struct

5

i samjas=

1
i

CLLocati onDegrees | atitudeDelta;
CLLocat i onDegrees | ongi tudeDelt a; i A
}  MKCoor di nat eSpan; = 1

- (voi d) set Regi on: ( MKCoor di nat eRegi on) r egi on | —
ani mat ed: ( BOOL) ani nat ed; N

P

e Can also set the center point only:

@roperty CLLocati onCoordi nat e2D cent er Coor di nat e; =

R

- (voi d) set Cent er Coordi nat e: (CLLocat i onCoor di nat e2D) cent er S
ani mat ed: ( BOOL) ani mat ed,; e
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Map loading notifications e

« Remember that the maps are downloaded from the Internet.

 These methods are called whenever a new group of map tiles need to E: o
be downloaded from the server (whenever you expose portions of :

the map by panning or zooming the content): A e
- (void) mapVi ewW | | St art Loadi ngMvap: ( MKMapVi ew *) sender ; [imiw
- (voi d) mapVi ewDi dFi ni shLoadi ngMap: ( MKMapVi ew *) sender ; J:
- (voi d) mapVi ewDi dFai | Loadi ngMap: ( MKMapVi ew *) sender iﬂ—"
W thError: (NSError *)error; 1 "‘

Lots of C functions to convert points, regions, rects, etc.

» Take a look over the documentation.

 Examples:

VMKMapRect Cont ai nsPoi nt , MKMapPoi nt For Coor di nat e, etc.




Overlays

Overlays 57
Mechanism is similar to annotations (uses MKOver | ayVi ew instead :
of MKAnnot at i onVi ew).

- (voi d)addOver | ay: (i d <MKOver | ay>) over| ay: =N
- (voi d)addOverl ays: (NSArray *)overl ays; |
- (void)renoveOverl ay: (i d<MKOver| ay>) overl ay; ‘aisis

(voi d)renoveOverl ays: (NSArray *)overl ays;

MKOver | ay protocol

Protocol which includes MKAnnot at i on plus these: iy
@property (readonly) MKMapRect boundi ngMapRect;

- (BOOAL) i ntersect sMapRect : ( MKMapRect ) mapRect ; - X
/' optional nethod, uses boundi ngMapRect otherw se

Overlays are associated with MKOver | ayVi ews via delegate (just like
annotations are associated with MKAnnot at i onVi ews):

- (MKOverl ayVi ew *) mapVi ew. (MKMapVi ew *) sender 3
vi ewFor Overl ay: (i d <MKOverl ay>)overlay; [ -

R




MKOver | ayVi ew

MKOver | ayVi ew subclasses must be able to draw the overlay:

- (voi d) drawwapRect : ( MKMapRect ) mapRect
zoontcal e: ( MKZoontscal e) zoontscal e
| NnCont ext : ( CECont ext Ref ) cont ext ;

This is not quite like dr awRect : (because you'll notice that you are
provided the context).

But you will still use CoreGraphics to draw (this method must be
thread-safe, by the way).

Also notice that the rectangle to draw is in map coordinates, not view
coordinates.

Converting to/from map points/rects from/to view coordinates:

( MKMapPoi nt ) mapPoi nt For Poi nt : ( CGPoi nt ) poi nt ;

( MKMapRect ) mapRect For Rect : (CGRect ) rect;

( CGPoi nt ) poi nt For MapPoi nt : ( MKMapPoi nt ) mapPoi nt ;
(CGRect ) rect For MapRect : ( MKMapRect ) napRect ;

|l |




Next Time

Persistence:

Property Lists
Archiving Objects
Filesystem Storing
SQLite

Blocks

Grand Central Dispatch
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