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Parallel Browsers: SIMTasks and FTL 
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Source: http://www.mathworks.com/help/toolbox/stats/kmeans.html 

SIMTask allocation 

class table { visit1(); visit2(); …} 

class list { visit1(); visit2(); … } 

class box {visit1(); visit2(); …} 

class text {visit1(); visit2(); …}   

C3 Layout Tree Tasks (C#) 

C++ SSE  

“SIMTask” hotpath 
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SIMTask mining 
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Running Tasks in Synchrony 

Memory:  

structure conversion 

Evaluation:  

pointwise 

Vectorization:  

pointwise + unrolling 
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Runtime Task Mining Strategy 

Ideal SIMD Speedup on Box Layout  
(Alexa Top 30 Sites) /amazon

/aol
/apple
/bing
/blogger
/boa
/cnn?refresh=1
/cnn2
/craigslist
/ebay
/espn
/facebook
/flickr
/go
/google
/imdb
/linkedin
/msn
/myspace
/netflix
/nyt
/paypal
/msdn
/twitter
/weather
/wikipedia
/wordpress
/yahoo
/youtube
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Simulation Microbenchmarks 
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Speedup:  

Naïve Flat Tree  

vs.  

Pointer Tree 
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Speedup:  

Nested Task Tree  

vs.  

Naïve Flat Tree 
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Speedup:  

SIMD Nested Task Tree  

vs.  

Nested Task Tree 
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Case Study: CSS C++ evaluator microbenchmark  

 VERY tiny layout language BSS1 (Meyerovich 2010) 

 Randomly generated 1,000 node webpage 

0.5ms 0.5ms 0.5ms 3.5ms 

Intel Atom 330 

colors min, pref widths widths heights, relative x/y, floats 

nested  

task-parallel  

decomposition 

(HTML tree) 

Sequential Optimization 
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nodes 

BASICS: 

inlining 

float -> int 

linear traversal 

simplified dispatch 

traversals 
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nodes per block 
bfs, rel pointers dfs, rel pointers dfs bfs

Blocking + Pointer Compression 

Semi-Static Work Stealing 
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threads 

TBB tree algorithms on dual-core Atom 330 

 base.h

 tbbcont.h

 tbbgraph.h

 tbb.h

 tbbopt.h

Off-the-shelf task parallelism fails Solution: Semi-static work stealing 

• Precompute schedule 

• Use tuned locking for fast synchronization 

• Use work-stealing simulation for load balancing 

• Additional benefit: locality across traversals 
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pthreads 

Opteron Speedup  
(2 sockets x 4 cores)   

1000 nodes 

0i 0s 1i 1s SUM
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pthreads 

1000 nodes, 10x work 

0i 0s 1i 1s SUM
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pthreads 

10000 nodes 

0i 0s 1i 1s SUM


