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Web Resources
� http://cag.lcs.mit.edu/streamit
� http://cag.lcs.mit.edu/raw
� http://cag.lcs.mit.edu/w ss0 3
� http://w w w .mo rphw are.o rg
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Schedule
1:30-1:4 0 O v e r v i e w  ( S a m a n )
1:4 0-2 :2 0 S t r e a m  A r c h i t e c t u r e s  ( S a m a n )
2 :2 0-3:00 S t r e a m  L a n g u a g e s  ( B i l l )
3:00-3:30 B r e a k
3:30-3:5 5 S t r e a m  C o m p i l e r s  ( S a m a n )
3:5 5 -4 :2 0 D o m a i n -s p e c i f i c  

O p t i m i z a t i o n s  ( S a m a n )
4 :2 0-5 :00 S c h e d u l i n g  A l g o r i t h m s  ( B i l l )
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The Streaming Domain
� Widely applicable and increasingly prevalent

� Embedded systems
� Cell phones, handheld computers, D S P ’ s

� Desktop applications
� S treami ng  medi a • R eal-ti me encry pti on
� S of tw are radi o • G raphi cs pack ag es

� H ig h -per f or m ance ser v er s
� S of tw are routers ( E x ample:  Cli ck )
� Cell phone b ase stati ons • R adar track i ng
� H D T V  edi ti ng  consoles • S treami ng  datab ases

� Based on audio, video, or data stream
� P r ed om inant d ata ty pes in th e cu r r ent d ata ex plosion 
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What is stream processing?
� "A model that uses sequences of data and 
comp utati on k er nels to ex p ose and ex p loi t 
concur r ency  and locali ty  for  effi ci ency . " 



Architectures, Languages, and Compilers for the Streaming Domain
P ACT  2 0 0 3  T utorial  - Saman Amarasinghe, W illiam T hies  - M I T  CSAI L 7

Properties of Stream Programs
� A large (possibly infinite) amount of data

� Limited lifetime of each data item
� Little p r oces s in g  of each data item

� C omputation:  apply multiple filters to data
� E ach filter  tak es  an  in p u t s tr eam,  does  s ome 
p r oces s in g ,  an d p r odu ces  an  ou tp u t s tr eam

� F ilter s  ar e in dep en den t an d s elf-con tain ed
� A regular,  static  c omputation pattern

� F ilter  g r ap h is  r elativ ely  con s tan t
� A  lot of op p or tu n ities  for  comp iler  op timiz ation s
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SAR Algorithm

SAR Functional PipelineSAR Functional Pipeline

G M T I  ( ST AP )  Algorithm

G M T I  Functional PipelineG M T I  Functional Pipeline

SAR D ata FlowSAR D ata FlowG M T I  D ata FlowG M T I  D ata Flow
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Radar Stream Signal Processing Algorithms

Synthetic Aperture Radar (SAR): ~ 100-1000 GOPS                 ~ 1-100 s latency
Ground Moving Target Indicator (GMTI)             ~ 100-1000 GOPS ~ 0.1-1s latency
Space-Time Adaptive Processing (STAP)          ~ 1-100 GOPS ~ 0.01- 0.1s latency

Synthetic Aperture Radar (SAR): ~ 100-1000 GOPS                 ~ 1-100 s latency
Ground Moving Target Indicator (GMTI)             ~ 100-1000 GOPS ~ 0.1-1s latency
Space-Time Adaptive Processing (STAP)          ~ 1-100 GOPS ~ 0.01- 0.1s latency
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XPath E x p r e s s i o nXML Parser

XM L  D o c u m e n t

XPat h S p ec i f i c  
A u t o m at o n  

S p e c i al i z e d  XPath
Pr o c e s s o r XM L  F r ag m e n ts

Parsi n g
E v en t s

XML Processing: Streaming Approach
Motivation:
• XPath lookup is next major bottleneck in 

XML processing after parsing
• Streaming access is most efficient mode for 

memory hierarchies and large documents

XAOS (Xp a t h Analysis and Optimization for Streaming)


