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Async Patterns
• Parallel vs Async
• Callbacks
• Thunks
• Promises
• Generators/Coroutines
• Event Reactive (observables)
• CSP (channel-oriented concurrency)
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Async Patterns: parallel vs async
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Threads
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Single Thread

Async Patterns: parallel vs async
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Concurrency

Async Patterns: parallel vs async
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Async Patterns: parallel vs async
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Callbacks



Async Patterns: callbacks
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Async Patterns: callbacks
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Callbacks
==

Continuations



Async Patterns: “callback hell”
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Async Patterns: “callback hell”
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(exercise #1: 5min)
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Async Patterns: “callback hell”
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Two Problems



Async Patterns: “callback hell”
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Inversion of Control
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Async Patterns: inversion of control
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Async Patterns: inversion of control
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Async Patterns: inversion of control
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Trust:
1. not too early
2. not too late
3. not too many times
4. not too few times
5. no lost context
6. no swallowed errors
...
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Async Patterns: callbacks

Not Reasonable
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Async Patterns: not reasonable
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Async Patterns: not reasonable
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Async Patterns: not reasonable

We Write:
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Async Patterns: not reasonable

We Think:
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Async Patterns: not reasonable

JavaScript Thinks:
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Async Patterns: not reasonable

Sync-Looking Async

Synchronous
Sequential

Blocking
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Async Patterns: callbacks

Non Fixes



Async Patterns: separate callbacks
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Async Patterns: “error-first style”
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Async Patterns: callbacks
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Running Example:
"The Meaning Of Life"



Async Patterns: nested-callback tasks
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Async Patterns: thunks
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Async Patterns: thunks
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Async Patterns: thunks



42

Async Patterns: thunks



Async Patterns: nested-thunk tasks
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Async Patterns
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Promises

Future Values

“Completion Events”



Async Patterns: "completion event"
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Async Patterns: (native) promises
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Async Patterns: (native) promises
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Async Patterns: (native) promises
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Still callbacks?



Async Patterns: (native) promises
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Promise Trust:

1. only resolved once
2. either success OR error
3. messages passed/kept
4. exceptions become errors
5. immutable once resolved



Async Patterns: (native) promises
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unInversion of Control



Async Patterns: (native) promises
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Flow Control



Async Patterns: promise flow control
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Chaining Promises

Async Patterns: promise flow control
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Async Patterns: promise flow control
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Abstractions
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sequence = automatically 
chained promises
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Generators (yield)
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generators + promises
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yield promise
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Quiz
1. What is “callback hell”? Why do 
callbacks suffer from “inversion of 
control” and "unreasonability"?
2. What is a Promise? How does it solve 
inversion of control issues?
3. How do you pause a generator? How 
do you resume it?
4. How do we combine generators and 
promises for flow control?
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Concurrency:
Events (+ Promises)?
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Observables
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RxMarbles.com
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asynquence:
Reactive Sequences
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Async Patterns: reactive sequences

aka "all"
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Async Patterns: reactive sequences

aka "any"
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Concurrency (+ Channels)
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CSP:
Communicating Sequential 

Processes

(aka go-style concurrency)
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asynquence CSP
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Callbacks / Thunks
Promises

Generators
Observables

CSP go-routines
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Callbacks / Thunks +
Promises +

Generators +
Observables +

CSP go-routines
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Kyle Simpson
@getify

http://getify.me

Thanks!

Questions?

117

http://getify.me
http://getify.me

