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WHAT THE TALK IS ABOUT?

•
!

 Why should we care about batteries?

•

⚙

 The most battery consuming elements

•

#

 Ways we can make our apps more energy efficient:

• what to look for 

$

• tools we have and how to use them 

%

• common and not so problems with examples 

&
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WHY SHOULD WE CARE?

•
!

 Efficiency

•
!

 Perfomance 

•
!

 Global impact
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WHY SHOULD YOUR MANAGER CARE?
•

!
 Optimizing perfomance often leads to battery usage optimization 

•

"

 Get advantage to conquer competitor's users

•

⏳

 Less battery drainage = longer sessions

•

$

 Lots of long-term benefits
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WHAT DOES DRAIN 
ENERGY ON THE IPHONE?



DON'T WORRY TOO MUCH



IOS ENERGY-SAVING TECHNOLOGIES:
• Integrated Hardware & Software

• Intelligent App Management

• Network Operation Defferal

• Task Prioritization

• Developer Tools
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WHAT CAN WE ACHIEVE?
• Responsiveness 

!

• Great battery life on the device 
!

• Cool device 
!
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 USER-DRIVEN 
WORK
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 USER-DRIVEN 
WORK
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Po
w

er

Time

Idle Power

Your Work

Overhead

Dynamic Cost

Fixed Cost
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PRIORITIZING 
WORK
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TRUST THE 
SYSTEM
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TOOLS
•

!
 Energy debugger

•
!

 Xcode Instruments

•
!

 Xcode Metrics
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GENERAL BATTERY PERFOMANCE 
CONSIDERATIONS
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CPU

• Major consumer of energy
• Workload dependant

• What to do? Do not wake when posssible
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TIME PERFORMANCE

• Faster = less energy impact, but don't forget to prioritize. 

• What to do? 
• Understand when, how much and what kind of work the app is doing?

• Use time profiler to optimize
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TIME PROFILER
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CPU
func image() -> UIImage? {
  let size = CGSize(width: 36, height: 36)
  UIGraphicsBeginImageContextWithOptions(size, false, 0)
  UIColor.systemBackground.set()
  let rect = CGRect(origin: .zero, size: size)
  UIRectFill(
    CGRect(
      origin: .zero, size: size
    )
  )
  (self as AnyObject).draw(
    in: rect,
    withAttributes: [.font: UIFont.systemFont(ofSize: 30)]
  )
  let image = UIGraphicsGetImageFromCurrentImageContext()
  UIGraphicsEndImageContext()
  cachedEmojis[self] = image
  return image
}

// ...

imageView.image = "

!

".image()
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CPU

var cachedEmojis = [String: UIImage?]()

func optimisedImage() -> UIImage? {
    if cachedEmojis[self] != nil {
      return cachedEmojis[self] ?? nil
    } else {
      return image()
    }
  }

// ...

imageView.image = "

!

".optimisedImage()
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LOCATION

• Usually not high in power, but time-consuming

• Accuracy and frequancy dependant

• Efficiency = Accuracy
• What to do? Work when needed and stop 

when done
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LOCATION

manager.desiredAccuracy = kCLLocationAccuracyBest
manager.startUpdatingLocation()
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LOCATION
manager.desiredAccuracy = kCLLocationAccuracyThreeKilometers
manager.requestLocation()
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NETWORKING

• Traffic dependant

• Understand what you need to do

• Coalese transfers => reduce fixed coast
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GRAPHICS

• Animations and UI-dependant

• Complexity dependant: more rendering => more 
energy

• Reduce complexity when possible
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NETWORK
imageRequest = ImageRequest(
        path: "/2000/3000/", // Dimensions
        host: "api.aleksandra.tech",
        queryItems: nil
      )
// ...

DataLoader.shared.load(imageRequest) { [weak self] result in
      switch result {
      case .success(let data):
        let image = UIImage(data: data)
        DispatchQueue.main.async {
          self?.imageView.image = image
        }
      case .failure:
        break
      }
    }
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NETWORK
imageRequest = ImageRequest(
        path: "/160/150/", // Dimensions
        host: "api.aleksandra.tech",
        queryItems: nil
      )
// ...

DataLoader.shared.load(imageRequest) { [weak self] result in
      switch result {
      case .success(let data):
        let image = UIImage(data: data)
        DispatchQueue.main.async {
          self?.imageView.image = image
        }
      case .failure:
        break
      }
    }
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BACKGROUND
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BACKGROUND
• Fast and rare work => less energy impact

• Don't do anything if you don't need to

• Learn how to communicate with system to get your stuff done
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BACKGROUND
private func playSound() {
    let url = Bundle.main.url(forResource: "example", withExtension: "mp3")!

    do {
      player = try AVAudioPlayer(contentsOf: url)
      guard let player = player else { return }
      player.numberOfLoops = -1
      player.prepareToPlay()
      player.play()
      label.text = "Music is PLAYING"
    } catch let error as NSError {
      label.text = "Music is NOT PLAYING: \(error.localizedDescription)"
    }
  }
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BACKGROUND

var outputValueObserver: NSKeyValueObservation?

outputValueObserver = AVAudioSession
  .sharedInstance()
  .observe( \.outputVolume ) { 
  [weak self] (av, change) in
        guard let self = self else { return }
        if av.outputVolume <= 0.01 {
          self.player?.stop() // Player stopped
        }
      }

// ...

playSound()
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COMPLETE BACKGROUND TASKS
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BACKGROUND TASK COMPLETION
• User expects immediate completion
• Protect completion 

=> Give the app additional time to run in the backgrond before being 
suspended
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BACKGROUND TASK COMPLETION

UIApplication.beginBackgroundTask(expirationHandler:)

ProcessInfo.performExpiringActivity(withReason:using:)
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BACKGROUND TASK COMPLETION
// Guarding Important Tasks While App is Still in the Foreground
func send(_ message: Message) {
  let sendOperation = SendOperation(message: message)
  var identifier: UIBackgroundTaskIdentifier!
  identifier = UIApplication.shared.beginBackgroundTask(expirationHandler: {
     sendOperation.cancel()
     postUserNotification("Message not sent, please resend")
     // Background task will be ended in the operation's completion block below
  })
  sendOperation.completionBlock = {
     UIApplication.shared.endBackgroundTask(identifier)
  }
  operationQueue.addOperation(sendOperation)
}
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DEFER THE DOWNLOAD UNTIL THE BETTER TIME
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DISCRETIONARY BACKGROUND URL SESSION
// Set up background URL session
let config = URLSessionConfiguration.background(withIdentifier: "com.app.attachments")
let session = URLSession(configuration: config, delegate: ..., delegateQueue: ...)

// Set discretionary
config.discretionary = true 
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DISCRETIONARY BACKGROUND URL SESSION
// Set timeout intervals
config.timeoutIntervalForResource = 24 * 60 * 60
config.timeoutIntervalForRequest = 60

// Create request and task
var request = URLRequest(url: url)
request.addValue("...", forHTTPHeaderField: "...")
let task = session.downloadTask(with: request)

// Set time window
task.earliestBeginDate = Date(timeIntervalSinceNow: 2 * 60 * 60)

// Set workload size
task.countOfBytesClientExpectsToSend = 160
task.countOfBytesClientExpectsToReceive = 4096
task.resume()
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 METRICS

• XCTest Metrics
Performance of measure blocks

• Xcode Metrics Organizer
Launch time, hang rate, writes to storage, memory use, and energy 
use. 

• MetricKit
These metrics are in the form of histograms that record the 
frequency of observed values over a day. 
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COLLECTING METRICS USING XCTEST
// This test measures Launch Time
func testAppLaunchTime() {
  measure(metrics: [XCTOSSignpostMetric.applicationLaunch]) {
  XCUIApplication().launch()
 }
} 
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ADOPTING METRICKIT TO RECEIVE METRICS
import MetricKit
// Conform to MXMetricManagerSubscriber protocol
extension AppDelegate: MXMetricManagerSubscriber {

    func subscribeToMetrics() { // Call from didFinishLaunching...
      let shared = MXMetricManager.shared
      shared.add(self)
    }

    // Receive daily metrics
    func didReceive(_ payloads: [MXMetricPayload]) {
      // Process metrics
    }
}
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WHAT ELSE?
Tips for success: 

- measure whenever you can, make it your habit. 
- the sooner you start the easier it will be. 
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TO SUM UP:
PRIORITIZE 

WORK
MAKE IT 

USER-DRIVEN
TRUST THE 

SYSTEM
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TO SUM UP:

• Optimazed battery usage of your app is important for better 
experiences of your users and the success of your app

• There are various ways to minimaze battery usage: go through each 
resourse which you use on the device and optimise each 
element

• Test as often as possible to make your battery optimization 
painless and effective.
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"There is no power for change greater than 
a community discovering what it cares 
about." 

— Margaret Wheatley
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FURTHER LINKS 
& READING
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THANK YOU!

 @AKOMAGORKINA | ALEKSANDRA.TECH
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