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}
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Our Approach in Erlang  
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Erlang Processes are CHEAP 
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use existing C executables
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• CEPSTRAL



use existing C executables

• CEPSTRAL

• SOX





- Need to implement your own 
CPU-intensive task? 



- Write a single unit of work in C  

- Need to implement your own 
CPU-intensive task? 





–Garrett Smith

“Think of Erlang as a manager, not a worker”







S3url = 



https://s3.amazonaws.com:443/mybucket/my/audio/
101/file1.wav?

AWSAccessKeyId=KEY12345&Expires=5432138&Sig
nature=MySignature

S3url = 

https://s3.amazonaws.com:443/mybucket/my/audio/101/file1.wav?AWSAccessKeyId=KEY12345&Expires=5432138&Signature=MySignature


https://s3.amazonaws.com:443/mybucket/my/audio/
101/file1.wav?

AWSAccessKeyId=KEY12345&Expires=5432138&Sig
nature=MySignature

S3url = 

AudioBin=
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https://s3.amazonaws.com:443/mybucket/my/audio/
101/file1.wav?

AWSAccessKeyId=KEY12345&Expires=5432138&Sig
nature=MySignature

S3url = 

AudioBin=

https://s3.amazonaws.com:443/mybucket/my/audio/101/file1.wav?AWSAccessKeyId=KEY12345&Expires=5432138&Signature=MySignature
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spawn_link(!
 ?MODULE,!
 send_s3_request, !
 [S3url,AudioBin,      ]).

send_s3_request(S3url, AudioBin, Fsm)-> !
  S3Result = http_put(S3Url, AudioBin),

self()

  send_result(Fsm, S3Result).



spawn_link(!
 ?MODULE,!
 send_s3_request, !
 [S3url,AudioBin,      ]).self()







HTTP



HTTP



HTTP



HTTP





Limit simultaneous 
audio-conversion 
jobs to #CPUs - 1.



Limit simultaneous 
audio-conversion 
jobs to #CPUs - 1.

Reserve one
CPU for high
priority work.



Limit simultaneous 
audio-conversion 
jobs to #CPUs - 1.

Reserve one
CPU for high
priority work.



Limit simultaneous 
audio-conversion 
jobs to #CPUs - 1.

Reserve one
CPU for high
priority work.

• Roll your own?



Limit simultaneous 
audio-conversion 
jobs to #CPUs - 1.

Reserve one
CPU for high
priority work.

• Roll your own?

• Use existing 
library?



Limit simultaneous 
audio-conversion 
jobs to #CPUs - 1.

Reserve one
CPU for high
priority work.

• Roll your own?

• Use existing 
library?





The Jobs Framework

by Ulf Wiger



The Jobs Framework

by Ulf Wiger

“Job scheduler for load 
regulation” — Ulf Wiger



The Jobs Framework

by Ulf Wiger

“Job scheduler for load 
regulation” — Ulf Wiger













ab



desab



desab



desab



desab



desa b



des a b



des a b



de s a b



de s a b



d e s a b



Rd e s a b



eRd e s a b g



eRd e s a b alug



eRd e s a b noitalug



eRd e s a b noitalugR e





1. add “jobs” to rebar.config deps



{jobs, ".*", {git,                    
"https://github.com/uwiger/jobs",      
{branch, “master"}}}                           

1. add “jobs” to rebar.config deps





2. setup jobs env in app.config



{jobs,[!
       {queues, [!
          {audio_conversions,[!
             {regulators, [{counter, [{limit,7}]}]}!
          ]}!
        ]}!
!  !!    ]!
}

2. setup jobs env in app.config







jobs:run(audio_conversions,fun()->
do_audio_conversion() end)







{application, ac_server,!
 [!
  {description, “My Audio Conversion Application"},!
  {vsn, "0.0.1"},!
  {registered, []},!
  {applications, [!
                  kernel,!
                  stdlib,!
                  crypto,!
                  lager,!
                  proper,!
                  reltool_util,                  !

! ! ! ! !    os_mon,!
                  jobs!
                 ]},!
  {mod, { ac_server_app, []}},!
  {env, []}!
 ]}.

ac_server.app.src















Given a frequency f, ensures that the rate of 
accepted jobs does not exceed f



Given a frequency f, ensures that the rate of 
accepted jobs does not exceed f

{jobs,[!
       {queues, [!
          {http_requests,[!
             {regulators, [{rate, [{limit,1000}]}]}!
          ]}!
        ]}!
!  !!    ]!
}





What if…



What if…



What if…
…we get a denial of 
service attack?
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What if…

HTTP_REQUESTS !
QUEUE



What if…



Limit the queue size!



Limit the queue size!

{jobs,[!
       {queues, [!
          {http_requests,[!

!             {max_size, 5000},!
             {regulators, [{rate, [{limit,1000}]}]}!
          ]}!
        ]}!
!  !!    ]!
}
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What if…

Our requests have a strict timeout? 
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     Limit the request wait time !
 in the queue!

{jobs,[{queues, [{rtb_requests, 
[{max_time, 200}, {regulators,…

{jobs,[{queues, [{payment_requests, 
[{max_time, 600000}, {regulators,…          









The group-rate regulator lets us put a 
cap on how many jobs from a group of 
queues can execute per second 





{jobs, !

! [{group_rates,[!
!   {http_request_rate, [{limit,1000}]}!
  ]},



          {queues, [               !
    {rtb_requests,!
! ! ! [{max_time, 200}, !  !
! ! !  {regulators,[{group_rate,http_request_rate}]}!
! !   ]!
! ! },

{jobs, !

! [{group_rates,[!
!   {http_request_rate, [{limit,1000}]}!
  ]},



          {queues, [               !
    {rtb_requests,!
! ! ! [{max_time, 200}, !  !
! ! !  {regulators,[{group_rate,http_request_rate}]}!
! !   ]!
! ! },
    {payment_requests,!
! ! ! [{max_time, 600000}, ! !
! ! !  {regulators,[{group_rate,http_request_rate}]}!
! !   ]!
! ! }]!
   }!
  ]!
}

{jobs, !

! [{group_rates,[!
!   {http_request_rate, [{limit,1000}]}!
  ]},
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What if…

#CPUs - 1 is not good 
enough?
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REMOTE NODES?

sends feedback indicators: cpu, memory…





{jobs,[!
! {samplers,[!
  ! {  ,jobs_sampler_cpu,[]}!
! ]}!
  {queues, [!
!    {http_requests,[!
! ! !  {regulators, !
! ! ! ! ! [{rate,[!
! ! ! ! ! ! ! {limit,1000},!
! ! ! ! ! ! ! {modifiers,[{   ,10}]}!
           ]}!
! ! ! ! ! ]!
! !    ]}!
!  ]}!
]}

cpu
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  {queues, [!
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           ]}!
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cpu_sup:util([per_cpu])
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jobs_sampler_cpu

Uses os_mon cpu_sup*

Available only on Unix/Linux OS

*CPU Load and CPU Utilization Supervisor Process
————————————————————————
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-module(my_thermo_sampler).!
-behaviour(jobs_sampler).!
!
-export([init/2,!
         sample/2,!
!  ! !   handle_msg/3,!
         calc/2]).



{jobs,[!
! {samplers,[!
    {cpu,my_thermo_sampler []}]},!
…

-module(my_thermo_sampler).!
-behaviour(jobs_sampler).!
!
-export([init/2,!
         sample/2,!
!  ! !   handle_msg/3,!
         calc/2]).



What if…



POST requests with varying size files get queued up

What if…
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memory_friendly_queue

max_size in bytes instead of number of entries

when max_size is reached start swapping 
queue entries to a disk partition





-module(memory_friendly_queue).              !
-behaviour(jobs_queue).!
!
-export([new/2,!
         delete/1,!
! ! !  in/3,!
         out/2,!
         peek/1,!
         info/2,!
         all/1]).



-module(memory_friendly_queue).              !
-behaviour(jobs_queue).!
!
-export([new/2,!
         delete/1,!
! ! !  in/3,!
         out/2,!
         peek/1,!
         info/2,!
         all/1]).

{jobs,[!
       {queues, [!
          {http_requests,[!
!!!!             {mod, memory_friendly_queue},!
!!!             {max_size, 100000} %now in bytes!
             {regulators, [{rate, [{limit,1000}]}]}!
          ]}!
        ]}!
!  !!    ]!
}
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free_RAM_sampler Use os_mon 
memsup process. 





-module(free_RAM_sampler).!
-behaviour(jobs_sampler).!
!
-export([init/2,!
         sample/2,!
!  ! !   handle_msg/3,!
         calc/2]).!
!
sample(_Timestamp, State)->!
!
! [  {total_memory,_TM},!
   ! {free_memory,FreeMem},! 
      {system_total_memory,_STM} ] = !
! ! memsup:get_system_memory_data(),!  
!   %% Use FreeMem to compute load factor! 
!
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-behaviour(jobs_sampler).!
!
-export([init/2,!
         sample/2,!
!  ! !   handle_msg/3,!
         calc/2]).!
!
sample(_Timestamp, State)->!
!
! [  {total_memory,_TM},!
   ! {free_memory,FreeMem},! 
      {system_total_memory,_STM} ] = !
! ! memsup:get_system_memory_data(),!  
!   %% Use FreeMem to compute load factor! 
!
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-module(free_RAM_sampler).!
-behaviour(jobs_sampler).!
!
-export([init/2,!
         sample/2,!
!  ! !   handle_msg/3,!
         calc/2]).!
!
sample(_Timestamp, State)->!
!
! [  {total_memory,_TM},!
   ! {free_memory,FreeMem},! 
      {system_total_memory,_STM} ] = !
! ! memsup:get_system_memory_data(),!  
!   %% Use FreeMem to compute load factor! 
!



Adjust queue max_size.



jobs:modify_queue(memory_friendly_queue, 
[{max_size, 80000}]).

Adjust queue max_size.
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How to adjust queue max_size 
on the fly based on the info 

from our free_RAM_sampler?

Ask Ulf to add this functionality to the “jobs” server.

Help expand “jobs” functionality myself.

Use the backdoor
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Modify memory_friendly_queue max_size based 
on received sampler feedback:
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Modify memory_friendly_queue max_size based 
on received sampler feedback:

Call jobs_sampler:subscribe() in your own process

Now your process is getting feedback in its mailbox! 

jobs:modify_queue(memory_friendly_queue, 
[{max_size,  !     
NEWLY_CALCULATED_SIZE_GOES_HERE}]).
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Spawning processes in Erlang is very cheap.  
Spawn all you want!

Write CPU-intensive computations in C.  Let 
Erlang manage concurrent execution.

True or false?

Don’t worry a bit about what kind of  
work these processes are doing… 
Erlang VM will make sure everything just works!  

Load regulation is trivial.  Always consider  
writing your own library.  



Q & A




