
6.1040: Software Design 
Reactive Programming

Code Repo: https://github.com/61040-fa24/lec-vue 

Screen Recording

https://github.com/61040-fa24/lec-vue
https://mit.zoom.us/rec/play/FyCeOKYGnxPptt2dysVm7GlrwjqXWdgr0P5cuVsP1g3UIHTwAWpDgzwBKowX4JPpTNX5xQ-z4XhVYy9p.HjDC3LryJWLSRsjv?canPlayFromShare=true&from=my_recording&continueMode=true&componentName=rec-play&originRequestUrl=https://mit.zoom.us/rec/share/P88mkeNyrXzlQ7s2NViDQfdW5BFWw9WZpUVT7qTIWZe5rRC3Izng-h1r0K4YrhHJ.gJb_pfxRqE5_rqnJ
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import {Sidebar} from './Sidebar.html'; 

ToggleBtn.addEventListener('click', (event) => { 
  const opacity = Sidebar.style.opacity; 
  if (opacity === 0) Sidebar.style.opacity = 1; 
  else Sidebar.style.opacity = 0; 
}); 

11

toggle.ts

sidebar.html

✘ Poor separation of concerns.  
Neither toggle nor sidebar state is well-encapsulated. 
Sidebar's state is being modified externally, and the Toggle 
button causes external effects (called "side effects"). 

✘ State is scattered across the app => hard to maintain, extend, debug.

Pseudo Code



import {Sidebar} from './Sidebar.html'; 

ToggleBtn.addEventListener('click', (event) => { 
  const opacity = Sidebar.style.opacity; 
  if (opacity === 0) Sidebar.style.opacity = 1; 
  else Sidebar.style.opacity = 0; 
}); 
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toggle.ts

sidebar.html

widget.ts

import {Sidebar} from './Sidebar.html'; 

Textbox.addEventListener('change', () => { 
  Sidebar.style.opacity = Textbox.value 
  Slider.value = Textbox.value; 
}); 

Slider.addEventListener('change', () => { 
  Sidebar.style.opacity = Slider.value 
  Textbox.value = Slider.value; 
}); 

✘ Infinite loop between Textbox and Slider event handlers!

Pseudo Code



13

Reactive 
Programming
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From Event Listeners to Event Streams

mousemove mousemove mousemove

Event streams: an abstraction that treats 
events as a continuous data streams 
(rather than one-off occurrences that 
must be captured and handled ad hoc).

stockChangestockChangestockChange
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In practice, few libraries expose 
event streams directly. 

Instead, event streams are 
constructed in the background, 
and their most recent values are 
available as reactive variables.
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Reactive Programming is Dataflow Programming

a; <-- data streams in 
b = a * 5; 
c = b + 3; 
d = a + b; pseudo-code

a

b

d

When new data streams in, a is automatically updated, and its new 
value propagates to variables that depend on it (b, d). 

These variables update, and their values continue forwards (b → c). 

Updates are topologically sorted: a variable is only updated once  
all of its dependencies have been updated. 

c

* 5

+ 3+

+
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clickclickclick toggleVal

toggle.ts widget.ts textInputsliderChange sliderChange opacityVal

sidebar.html

import {toggleVal} from './Toggle.ts' 
import {opacityVal} from './Widget.ts' 

Sidebar.style.opacity = (toggleVal, opacityVal) => { 
  if (toggleVal === 0) return 0; 
  else return opacityVal; 
}

✓ Sidebar state is now well encapsulated. 

✓ Much clearer insight into what this state depends on.

Pseudo Code
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vue.js 
✓ Small surface area (i.e., fewer new things to learn). 

✓ Thriving ecosystem + community (i.e., easy to find help). 
Note: We are use Vue v3, not v2. 

✓ Better modularity + separation of concerns via components.
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<html> 
  <head> 
    <link rel="stylesheet"  
        href="photos.css"> 
  </head> 

  <body> 
    <button>Load More!</button> 
     
    <div id="photos"> 

    </div> 
  </body> 
</html> 

HTML

Structure + Content

#photos { 
  display: flex; 
  background: #ccc; 
  padding: 5px; 
  border: 1px solid #999; 
  border-radius: 5px; 
} 

.photo { 
  flex: 1; 
  padding: 5px; 
  background: white; 
} 

CSS

Presentation

const photos =  
     document.querySelector('#photos'); 

document.querySelector('button') 
  .addEventListener(function() { 
    get('/photos') 
      .then(function(data) { 
        for (const d of data) { 
          const p =  
            document.createElement('img'); 
          photo.src = d.src; 
          photos.appendChild(photo); 
        } 
      }); 
  });

JavaScript

Behavior
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