
All your cores are 
belong to us




Alexander Gounares


Concurix Corporation

March 21, 2013




The m
anycore era is here.


“Zero Wing”, 1991 
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The Manycore era is here now


AMD Opteron family 15h

64 cores: 16 per chip x 4 sockets

Streaming SIMD extensions (SSE4)

128 GB RAM—512GB max

8 NUMA Domains with Hypertransport


~$4.7K


~$4.2K
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Traditional software does not scale on manycore

http://pdos.csail.mit.edu/papers/
linux:osdi10.pdf


Locks in traditional O-O 
languages limit scalability per 
Amdahl’s Law  
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The Concurix Opportunity: "

Realizing Moore’s Law for software
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Erlang to the rescue!
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Almost…even very parallelizable workloads had trouble scaling
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After a bit of work….
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Great results on simple benchmarks…
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Techniques and improvements


Technique “Best Case Win” on 64 
cores… 

Removed locks in the garbage 
collector 

~50% speedup 

Tune per process memory 
usage 

~50% speedup 

Automatic Memoization ~40X --but extremely 
dependent on the app 

Message-passing aware 
scheduler 

~5% speedup 

NUMA memory allocator ~50% speedup on 
interpreted, ~4% w/ HIPE 
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 Now something more complex…. 
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ChicagoBoss!


 
Check out Evan Miller’s Chicago Boss talk on Friday  4pm   
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Real world Chicago Boss application (concurix.com)"
December 2012




The m
anycore era is here.


Pic of dark day
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Where we are now… 45x!!!
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 How we did it… 
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Back to Amdahl's Law—it’s all about the locks
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gen_server –the hidden lock in Erlang
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Worker processes can bottleneck on a gen_server


Gen_server 

worker 

worker 

worker 
worker worker 

worker 

worker 

output 

input 

The gen_server can 
become a serialization 
bottleneck, particularly 
with  
gen_server:call(…) 
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These can be hard to spot without studying the code
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The Bet




O
N

 TARG
ET 

O
N

 TARG
ET 

DEMO




The m
anycore era is here.


Message passing between processes


Inets 

Mochiweb 
Socket 

ChicagoBoss 

Tiny MQ 

Mochiweb 
Acceptor 
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Excessive Memory Usage




The m
anycore era is here.


Uneven CPU Core utilization 


Use the +sbt nnts flag to lock threads to schedulers! 
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Try it yourself!


1.  Add concurix_runtime to your rebar.config file:  
 
 
{concurix_runtime, ".*",  

 {git, "https://github.com/Concurix/cx_runtime.git"}} 
 
 

2.  Start the concurix_runtime system:  
 
 
concurix_runtime:start() 
 
 

3.  Navigate to http://concurix.com/main/bench
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Promising future

Tons of 

headroom 
still! 
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The science behind Concurix!


Dr. Ying Li, Concurix Chief Scientist:  4:05 PM Crystal Lounge 


