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Myth:  High  level  domain
specific  languages  are
too  slow  for  HFT.

Reality:  High  level  domain
specific  languages  can  deliver
better  performance  than
system  programming  languages
when  tailored  to  a  specific  task.

High  Level  DSLs  :  Myth  Vs  Reality

http://www.streambase.com/
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Complex  Event  Processing  aka  Event  Processing

Software  organized  by  events  (compare  object  oriented)

And  event  is  something  can  trigger  processing,  can  include  data.

Complex  Event  Processing  Platforms
Software  stack  for  event  based  systems,  event  driven  architectures

Event  Programming  Language   SQL-­‐based,  Rules-­‐based,  or  State-­‐based

Commercial  and  open  source:  StreamBase,  Progress,  Microsoft,  IBM,  
Oracle,  SAP,  Esper,  Drools  and  many  more

Adopted  in  financial  services  and  other  markets
System  monitoring,  industrial  process,  logistics,  defense/intelligence

Other  Event  Processing  Approaches:
Erlang,  Actors,  node.js,  .NET  Rx

http://www.streambase.com/
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Why  a  DSL?

High  level

Graphical

Appropriate  for  purpose

Understandable

Flexible

http://www.streambase.com/


5Copyright 2011 © StreamBase Systems, Inc.

What  does  a  CEP  DSL  or  Language  offer?

Continuously  Observe,  Orient,  Decide  Act  (OODA)  on  event  
streams

Continuous  Incremental  Query

Pattern  matching  within  or  across  streams

Branch   Split,  Causal  Split,  Filter.

Combine  -­‐ Semi-­‐Join,  Union,  Gather,  Merge,  Join,  Pattern

Windows   Process  sets  of  streaming  data
Sliding  or  Tumbling,  Overlapping  or  Non-­‐Overlapping,  Gaps  or  No  Gaps

Finite  (1  second,  1000  tuples),  Infinite

Emission  Policies:  On  Close,  Every  odd  message

Predicate  based   Roll  your  own  window  type

State  Management   In  memory,  CSV  files,  CSV  sockets,  RDBMS,  Parallel  

Nice  to  have:  
Declarative  concurrency,  Interface  Polymorphism,  Distribution,  Extensible

http://www.streambase.com/
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Challenges  for  CEP

Ultra  Low  Latency
Sub-­‐millisecond  is  standard,  sub-­‐100-­‐micro  is  desirable.

Large  Data  Volumes
Hundreds  of  thousands  of  events,  thousands  of  decisions,  per  thread.

Demanding  Operational  Environment
24x7,  365   in  critical  environments  (trading,  surveillance,  utilities)

Sophisticated  Data  Processing  (sometimes)
Options  pricing,  yield  curves,  risk  metrics,  smart  grid  capacity  planning,  
fraud  detection.

How  LMAX  did  it?  http://bit.ly/fUeS0P

How  we  did  it?  http://bit.ly/hM6NAP <-­‐ Our  CTO  Richard  Tibbetts talk

http://www.streambase.com/
http://bit.ly/fUeS0P
http://bit.ly/fUeS0P
http://bit.ly/fUeS0P
http://bit.ly/hM6NAP
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StreamBase  Event  Processing  Platform

Studio  Integrated  Development  Environment

Applications

Adapters StreamBase  Server   Adapters

Event  Processing  Server
High  performance  optimized  engine  
can  process  events  at  market  data  
speeds.

Output  Adapter(s)
Send  results  to  systems,  users,  user  
screens  and  databases.

Developer  Studio
Graphical  StreamSQL  for  developing,  
back  testing  and  deploying  applications.    

Visualization

StreamBase  
Component  
Exchange

StreamBase  
Frameworks  

Input  Adapter(s)
Inject  streaming  (market  data)  
and static  (reference  data)  
sources.

http://www.streambase.com/
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How  did  we  do  it?

Compilation  and  Static  Analysis
Design  the  language  for  it

Modular  abstraction,  interfaces
Quants  and  Developers  Collaborate

Bytecode  generation  and  the  Janino  compiler
Optimized  bytecodes,  in-­‐memory  generation  

Garbage  optimization
Pooling,  data  class,  invasive  collections

Integrations,  C++  and  Java  plugins
Efficient  native  interfaces

Adapter  API,  FIX  Messaging
Threading  and  API  structure  for  ultra  low  latency

Parallelism,  Clustering,  Lanes  and  Tiers
Scalability  with  latency  in  mind

Named  Data  Formats,  Schemas
Sharing  data  and semantics  between  apps

http://www.streambase.com/
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StreamBase  StreamSQL  EventFlow

Off  The  Shelf  
Business  Logic

Rapid  Deployment
&  Unit  Testing

Off  The  Shelf  
Connectivity

Modularity  &  
Polymorphism

Interfaces  &  
Extension  Points

http://www.streambase.com/
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Windows  in  the  Wild

Embedding  Erlang via  Erjang

Define  Erlang Behaviours to  define  a  cross-­‐domain  Contract

Implement  &  Test  Behaviours Erlang

Expose  Behaviours to  StreamBase

Deploy  &  run  Erlang extensions  in  StreamBase algorithms

Shameless  Plug,  Acknowledgements,  Q&A

In  a  good  way,  like  

!!!

Agenda

+ + =

http://www.streambase.com/
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Windows  in  the  Wild  -­‐ #1  Riak

Riak Core:  https://github.com/basho/riak_core

http://www.streambase.com/
https://github.com/basho/riak_core
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Windows  in  the  Wild  -­‐ #2  tlack on  BitBucket

Thomas  Lackner -­‐ tlack -­‐ EMA:
https://bitbucket.org/tlack/erlang-­‐exponential-­‐moving-­‐average/overview

http://www.streambase.com/
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Embedding  Erlang (Erjang)

Prepend the dir defining our 
behaviors to the code path

http://www.streambase.com/
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Define  Behavioral  Contracts

http://www.streambase.com/
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Implement  &  Test  in  Erlang (or  Erjang!)

Duh!  
Typo!

http://www.streambase.com/
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Expose  to  StreamBase [  Call  by  Behaviour/Mod]  #1

http://www.streambase.com/
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Expose  To  StreamBase [Call  by  Behaviour/Mod]  #2

http://www.streambase.com/
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Use,  Deploy  &  Run

Example: 

Continuous Streaming 
Map/Reduce with 1-second 
MACD compression. 
Linearly SMP scalable.

Just add boxes to scale!

Wikipedia
:  MACD

http://www.streambase.com/
http://en.wikipedia.org/wiki/File:MACDpicwiki.gif
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Shameless  Plugs

StreamBase

Download  and  test  out  the  full  product  http:/www.streambase.com

Build  something  and  submit  to  the  StreamBase  Component  Exchange  
http://sbx.streambase.com

Contact  us  to  buy  or  to  an  OEM  partner,  offices  London,  Boston,  New  York

training
http://www.streambase.com/developers-­‐training-­‐events.htm

DEBS   Distributed  Event  Based  Systems
Academic  (ACM)  Conference  outside  NYC  in  July

EPTS   Event  Processing  Technology  Society
http://ep-­‐ts.org industry  consortium

Questions?

http://www.streambase.com/
http://www.streambase.com
http://sbx.streambase.com/
http://www.streambase.com/developers-training-events.htm
http://www.streambase.com/developers-training-events.htm
http://www.streambase.com/developers-training-events.htm
http://www.streambase.com/developers-training-events.htm
http://www.streambase.com/developers-training-events.htm
http://www.streambase.com/developers-training-events.htm
http://www.streambase.com/developers-training-events.htm
http://ep-ts.org
http://ep-ts.org
http://ep-ts.org
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Download  StreamBase  and  More  Information
http://www.streambase.com

Questions?
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