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Web Apps







User Agents



Mozilla/5.0 (iPhone; CPU iPhone 
OS 12_1 like Mac OS X) 
AppleWebKit/605.1.15 (KHTML, 
like Gecko) Version/12.0 
Mobile/15E148 Safari/604.1



Mozilla/5.0 (iPhone; CPU iPhone 
OS 12_1 like Mac OS X) 
AppleWebKit/605.1.15 (KHTML, 
like Gecko) Version/12.0 
Mobile/15E148 Safari/604.1



Mozilla/5.0 (Macintosh; Intel 
Mac OS X 10_14_3) AppleWebKit/
537.36 (KHTML, like Gecko) 
Chrome/72.0.3626.119 Safari/
537.36



Mozilla/5.0 (Macintosh; Intel 
Mac OS X 10_14_3) AppleWebKit/
537.36 (KHTML, like Gecko) 
Chrome/72.0.3626.119 Safari/
537.36



if 'iphone' in user_agent:
    ...
else:
    ...



Media Queries



@media screen and (min-width: 920px) {
    ...  
}

@media 
(max-width: 919px) and
(min-width: 650px) {
    ...  
}





CSS Frameworks

• Bootstrap 

• Foundation 

• Material UI 

• Semantic UI 

• …



Native Apps



Native Platforms

• Android 

• BlackBerry 

• iOS 

• Windows 

• ...



Native Platforms

• Android (Java/Kotlin) 

• BlackBerry (Java) 

• iOS (Objective-C/Swift) 

• Windows (C#) 

• ...



iOS



override func viewDidLoad() {
  let button = UIButton(frame: 
    CGRect(x: 0, y: 0, width: 100, height: 50)
  )
  button.setTitle("Hello", for: .normal)
  button.addTarget(self, action: 
#selector(buttonAction), for: .touchUpInside)
  self.view.addSubview(button) 
  // ...
}



Android



@Override 
protected void onCreate(Bundle state) {
  LinearLayout l = new LinearLayout(this);
  l.setOrientation(LinearLayout.VERTICAL);
  Button button = new Button(this);
  button.setText("Hello");
  layout.addView(button);
  // ...
}



Usage



theverge.com

http://theverge.com






Revenue



techcrunch.com

http://techcrunch.com




Hybrid Apps



Web View



Hybrid Frameworks

• Cordova 

• React Native 

• Titanium 

• ...



React



class Board extends React.Component { 
  renderSquare(i) { 
    return <Square value={i} />; 
  }
}

class Square extends React.Component { 
  ...
}



React Native



<SegmentedControlIOS 
  values={['One', 'Two']}
  selectedIndex={this.state.selectedIndex} 
  onChange={(event) => { 
    this.setState({
      selectedIndex: 
event.nativeEvent.selectedSegmentIndex
    }); 
  }} 
/>



Comparing Approaches



Comparing Approaches

Data

Application 
code



Native Apps

Recent data

Application 
code

Cached data



Web Apps
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application 

code



Hybrid Apps

Recent data

Native/Cached 
application 

code

Latest 
application 

code

Cached data



Tradeoffs



Web Apps



Web Apps

- slower performance 

- limited access to device APIs 

- no App/Play Store, home screen icon

+ write code once 

+ faster iteration 

+ lower learning curve



Native Apps



Native Apps

- new language per platform 

- slower iteration speed 

- APIs constantly changing

+ fast performance 

+ no limitations on device APIs 

+ higher learning curve



Hybrid Apps



Hybrid Apps

- rely on frameworks + webviews 

- lower performance than native 

- some limits on API access

+ fast iteration speed 

+ write code mostly once 

+ reasonable performance



Understand Your Use Case



Quora





Hybrid



Native Web



Team Structure

• Every engineer writes for mobile 

• Development happens mobile-first 

• Small core team writes native features 

• Focus on generalizable APIs



Tradeoffs

• Development velocity is top priority 

• Don’t need high performance 

• Need APIs like push notifications, home screen



Web-Native Bridge



Message Passing



window.webkit.messageHandlers



window
  .webkit
  .messageHandlers
  .SomeMessageName
  .postMessage()



WKWebView.evaluateJavaScript()



Interface



'invokeEditor'
'openURL'
'showActionSheet'
'showAlert'



Implementation



public void openURL(Object data) {
    // Java
}



func openURL(data: Object) {
    // Swift
}





var options = {
  title: 'Add Answer',
  type: 'text',
  placeholder: 'Add your answer',
};

client.sendMessageToClient(
  'invokeEditor', options
);





var options = {
  buttonTitles: [
    'Edit',
    'Edit Topics',
     ...
  ],
  callback: function(data) {
    if (data.index == 0)
      ...
  }
};

client.sendMessageToClient(
  'showActionSheet', options
);



A/B Testing



• Generate a hypothesis 

• Implement the experiment 

• Measure impact



• Generate a hypothesis 

• Implement the experiment 

• Measure impact



A B



“It’s easier to add a question”



“There’s more UI in the  
way of content”



“Swipe gestures are trendy 
 right now”



• Generate a hypothesis 

• Implement the experiment 

• Measure impact



A B



70% 30%



define_experiment('tab_bar', 
  buckets=[
    (range(0, 30), True), 
    (range(30, 100), False)
  ]
)



def render():
  if experiment.get('tab_bar'): 
    return render_with_bar()
  else:
    return render_without_bar()



• Generate a hypothesis 

• Implement the experiment 

• Measure impact



• Engagement? 

• Performance? 

• Cost? 

• Complexity?



• Fabric 

• Mixpanel 

• Optimizely 

• …



Tradeoffs



Q&A
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