
CIS 1951

Sensors
Lecture 7



Last time, in CIS 1951…
Custom Views & Event Handling

• GeometryReader, safe area


• SwiftUI shapes, .fill/.stroke, .clipShape, .contentShape


• Understanding event propagation and handling


• Keyboard handling and text input events


• Custom gesture recognition in SwiftUI


• Questions? Comments? Feedback?



CIS 1951 as a whole

Lectures 1-6: The Basics

Lectures 7-10: Technologies

Lectures 11-13: Beyond Development



The iPhone



This week

Location

Motion



But first, some design patterns



Suppose we’re designing a Car interface…

shiftGears()

steer()

accelerate()

Notify when low on fuel

How do we do this?

Driver Car



The Delegate Pattern

shiftGears()

steer()

accelerate()

Notify when low on fuel

Driver CarCarDelegate

carWillCauseYouToReconsiderYourLifeDecisions()



The Delegate Pattern

protocol CarDelegate: AnyObject { 
    func carWillCauseYouToReconsiderYourLifeDecisions() 
} 

class Car { 
    weak var delegate: CarDelegate? 
     
    func shiftGears() {} 
    func steer() {} 
    func accelerate() {} 
} 

class Driver: CarDelegate { 
    func carWillCauseYouToReconsiderYourLifeDecisions() { 
        // Panic... 
    } 
} 



The Observer Pattern

shiftGears, steer, accelerate

Driver Car

registerLowFuelHandler()

lowFuelHandler()
Notify when low on fuel



The Observer Pattern

class Car { 
    func shiftGears() {} 
    func steer() {} 
    func accelerate() {} 
     
    func registerLowFuelHandler(_ handler: @escaping () -> Void) {} 
} 

let car = Car() 
car.registerLowFuelHandler { 
    // Panic... 
}

Similar to .onChange/.onAppear



The Observer Pattern
Another Example

class Driver { 
    init() { 
        let car = Car() 
        car.registerLowFuelHandler { [weak self] in 
            if let self = self { 
                panic() 
            } 
        } 
    } 
     
    func panic() {} 
}
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Location





1 Set up a CLLocationManager

import CoreLocation 
import SwiftUI 

class GenericViewModel { 
    let locationManager = CLLocationManager() 
} 



2 Set up a delegate

class GenericViewModel: NSObject, CLLocationManagerDelegate { 
    let locationManager = CLLocationManager() 
     
    override init() { 
        super.init() 
        locationManager.delegate = self 
    } 
}

From the Objective-C days



3 Request access

locationManager.requestWhenInUseAuthorization()

Requires a “purpose string” (more on that later)



4 Respond to the user’s choice

class GenericViewModel: NSObject, CLLocationManagerDelegate { 
    // ... 

    func locationManagerDidChangeAuthorization(_ manager: CLLocationManager) { 
        switch manager.authorizationStatus { 
        case .authorizedWhenInUse, .authorizedAlways: 
            doSomethingWithLocationAccess() 
        case .denied, .restricted: 
            showAlert("Enyabwe wocation access in settings pwease !”) 
        default: 
            break 
        } 
    } 
}



5 Request the user’s location

func doSomethingWithLocationAccess() { 
    locationManager.requestLocation() 
}



6 Receive the user’s location

func locationManager(_ manager: CLLocationManager, 
                     didUpdateLocations locations: [CLLocation]) { 
    if let location = locations.last { 
        send(location, to: sketchyServer) 
    } 
}



7 Handle errors

func locationManager(_ manager: CLLocationManager, 
                         didFailWithError error: Error) { 
    showAlert("Owoh noes, can't find yow wocation!") 
}

App will crash if this is not present!



Other things you can do with CoreLocation
…that we won’t have time to cover

• Continuous location updates


• Significant location change notifications


• Geofencing


• Background access


• And much more — check the docs!



Motion





1 Set up a CMMotionManager

import CoreMotion 

let motionManager = CMMotionManager()



2 Check if motion data is available

if motionManager.isDeviceMotionAvailable { 
    // TODO: Start requesting the device's motion 
} else { 
    showAlert("Looks wike device motion is not avaiwabwle >w<") 
}



3 Subscribing to device motion data

motionManager.deviceMotionUpdateInterval = 1 / 60 
motionManager.startDeviceMotionUpdates(to: .main) { motion, error in 
    if let motion { 
        send(motion, to: sketchyServer) 
    } else if let error { 
        showAlert("oopsie whoopsie, something’s wrong nya~") 
    } 
}

You can also do this without a handler function — check the docs



4 Clean up

class GenericViewModel { 
    // ... 
     
    deinit { 
        motionManager.stopDeviceMotionUpdates() 
    } 
}
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What data can you get?
• Device rotation 

(“attitude”)


• Rotation rate


• Gravity


• Device acceleration


• Magnetic fields


• Compass heading


• Headphone motion


• Raw gyroscope and 
accelerometer data


• Altitude


• Step count


• Pressure and 
temperature


• Movement disorder 
symptom data (Apple 
Watch only)


• Water temperature 
and depth (Apple 
Watch Ultra only)


• Fall detection events 
(Apple Watch only)

Some of these require other methods in CoreMotion 



Purpose Strings



Purpose Strings
Required for privacy-sensitive features to work



Purpose Strings
Required for privacy-sensitive features to work

Specify NSMotionUsageDescription and 
NSLocationWhenInUseUsageDescription in Info.plist



Purpose Strings
Must be clear

Unclear purpose strings are a common App Store rejection!
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Running your app on-device



1 Plug your device into your computer

(DALL-E isn’t great at this lol)



2 Enable Developer Mode on your device

Settings › Privacy & Security



3 Sign into your Apple ID in Xcode Settings



4 Set your Team under Signing & Capabilities



5 Select your device



6 Build and run!

(DALL-E has mastered Swift for Aliens)



Coding time!



https://github.com/cis1951/lec7-code

https://github.com/cis1951/lec7-code


HW3
Penn Dining Scavenger Hunt

• Will be released Wednesday, 3/5


• Due Wednesday, 3/26 

• HW2 due Wednesday, 3/19


