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What…?



1. A 
2. B 
3. C

Problem
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application service

???



Service…?
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1. A 

• communicates over socket 
• ascii or binary protocols 
• synchronous or asynchronous protocols 

  e.g. cassandra, memcached, kafka, http2



Goals?!
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• A 

• reusability 
• speed 
• concurrency 
• safety
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Design process



1. A 
2. B 
3. C

Design #1
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Design #1 problems

1. A 

• connect / open overhead 
• setup overhead 
• no connection limit (one per request) 

2. C
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1. A 
2. B 
3. C

Design #2
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Design #2 problems
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1. A 

• how do I find my server? registered name? 
2. C



Design #3

1. A 
2. B 
3. C
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Design #3 problems
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1. A 

• single point of contention (pool manager) 
• two messages per call (buffer bloat) 

4. C



1. A 
2. B 
3. C
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Design #4
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Design #4 problems
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1. A 

• concurrency? 
• no pipelining 

6. C



Design #4 problems
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1. A 

5. C



Design #5
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1. A 

5. C
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Design #5 problems

18

1. A 

• safety?  
• no back pressure 

6. C



Design #6

1. A 
2. B 
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Design #6 problems
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1. A 

• speed? 
• gen_server is not optimal 
• queue implementation is not optimal 



Design #7

1. A 
2. B 
3. C
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Shackle’s architecture



Core

• shackle_pool 
• shackle_backlog  
• shackle_server 
• shackle_queue
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shackle_pool
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• supports random or round robin strategy 
• leverages ETS (no manager) 
• no ETS contention since it only does reads 
• very low overhead (almost constant time) 



shackle_backlog
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• protects from out of memory (OOM) 
• leverages ETS (no manager) 
• one backlog per server 
• ETS update counter (fast and atomic) 
• write_concurrency true 



shackle_backlog
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shackle_server
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• uses proc_lib 
• only asynchronous calls 
• binary matching 
• iolists 
• skinny 



shackle_queue
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• leverages ETS 
• faster than stdlib queue module 
• items can be out of order 
• no contention since items are keyed by  

server name (one producer / consumer)
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Building a client with Shackle



shackle_client behaviour

• init/0 
• setup/2 
• handle_request/2 
• handle_data/2 
• terminate/1

30



=init/0

setup/0

handle_request/2

handle_data/2

terminate/2
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Arithmetic service
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• TCP over port 8080 
• session setup 
• supports two operations: 

• addition 
• multiplication



Setup

request:  
“INIT” 

response:  
“OK”

33



Operations

request:  
request id (tinyint), operator (tinyint), operand 
(tinyint), operand (tinyint) 

response:  
request id (tinyint), result (smallint)
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init/0

1. body
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setup/2

1. body
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handle_request/2

1. body
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Protocol encoding

1. body
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Protocol encoding

1. body
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handle_data/2

1. body
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Protocol decoding

1. body
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terminate/1

1. body
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Starting client pool

1. body
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Starting client pool

1. body
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Starting client pool

1. body
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Starting client pool

1. body
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Calling clients

1. body
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Calling clients

1. body
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Calling clients

1. body
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Casting clients

1. body

50



51

Tips & tricks



Performance tips
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• pattern match everything 
• use iolists when you can 
• keep your client lean 
• use ETS for shared state 
• measure, measure, measure



Profiling
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• make profile 
• fprofx 
• cachegrind



Profiling
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Performance
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• removed handle_timing/2 
• made round_robin default pool_strategy 
• shackle_compiler 



Performance
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Usage
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• anchor (memached binary client) 
• buoy* (http 1.1 client) 
• flare* (kafka producer client) 
• marina (cassandra 2.1+ client) 



Usage
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Future

59

• cluster support (multi host) 
• improve test coverage 
• property-based tests 



Links
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• http://github.com/lpgauth/anchor 
• http://github.com/lpgauth/buoy 
• http://github.com/lpgauth/flare 
• http://github.com/lpgauth/marina 
• http://github.com/lpgauth/shackle 

http://github.com/lpgauth/anchor
http://github.com/lpgauth/buoy
http://github.com/lpgauth/flare
http://github.com/lpgauth/marina
http://github.com/lpgauth/shackle


@lpgauth 

Thank you!


