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Humans are visual creatures 

ÅFilms or books?     PROCESS 
ÅTwo hours vs. days (months)  

ÅMemorizing a deck of playing cards   STORE 
ÅEach card  translated to an image (person, action, location) 

ÅOur brain loves pattern recognition    IDENTIFY 
ÅWhat do you see on the pictures? 



BSC Performance Tools 

ÅSince 1991 

ÅBased on traces 

ÅOpen Source (http:// tools.bsc.es) 

 

ÅFocus 
ÅDetail, variability, flexibility 

ÅVisual analysis 

ÅIntelligence: Performance Analytics 

ÅBehavioral structure vs. syntactic structure 

ÅKey factors 

 

Extrae 

Paraver 

Dimemas Performance  
analytics 

http://tools.bsc.es/
http://tools.bsc.es/
http://tools.bsc.es/


Paraver 



Paraver ς Performance data browser 

  Timelines 

Raw data 

2/3D tables 

(Statistics) 

Goal = Flexibility 

No semantics 

Programmable 

 

 

 
Comparative analyses 
Multiple traces 

Synchronize scales 

 

 

 

 

 

+ trace manipulation 

Trace visualization/analysis 



From timelines to tables 

ÅFrom timelines to tables 

 
MPI calls profile 

Useful Duration 

Histogram Useful Duration 

MPI calls 



Useful Duration 

Instructions 

IPC 

L2 miss ratio 

Analyzing variability 



Analyzing variability 

 

ÅBy ǘƘŜ ǿŀȅΥ ǎƛȄ ƳƻƴǘƘǎ ƭŀǘŜǊ ΧΦ 

 
Useful Duration 

Instructions 

IPC 

L2 miss ratio 



From tables to timelines 

CESM: 16 processes, 2 simulated days 

 

ÅHistogram useful computation duration shows 
high variability 

ÅHow is it distributed? 

 

ÅDynamic imbalance 
Å In space and time 

ÅDay and night. 

ÅSeason ? J 



Trace manipulation 

ÅData handling/summarization capability 

ÅFiltering 
ÅSubset of records in original trace 

Å.ȅ ŘǳǊŀǘƛƻƴΣ ǘȅǇŜΣ ǾŀƭǳŜΣΧ 

ÅFiltered trace IS a paraver trace and can be 
analysed with the same cfgs (as long as 
needed data kept) 

ÅCutting 
ÅAll records in a given time interval 

ÅOnly some processes 

ÅSoftware counters 
ÅSummarized values computed from those in 

the original trace emitted as new even types 

ÅІatL ŎŀƭƭǎΣ ǘƻǘŀƭ ƘŀǊŘǿŀǊŜ ŎƻǳƴǘΣΧ 

 

570 s 
2.2 GB 

MPI, HWC 

WRF-NMM 
Peninsula 4km 
128 procs 

570 s 
5 MB 

4.6 s 
36.5 MB 



Dimemas 



Dimemas: Coarse grain, Trace driven 
simulation 

ÅSimulation: Highly non linear model 

ÅatL ǇǊƻǘƻŎƻƭǎΣ ǊŜǎƻǳǊŎŜ ŎƻƴǘŜƴǘƛƻƴΧ 

 

ÅParametric sweeps 
ÅOn abstract architectures 
ÅOn application computational regions 

ÅWhat if analysis 
ÅIdeal machine (instantaneous network) 
ÅEstimating impact of ports to MPI+OpenMPκ/¦5!κΧ 
ÅShould I use asynchronous communications? 
ÅAre all parts equally sensitive to network? 

ÅMPI sanity check 
ÅModeling nominal 

 

ÅParaver ς Dimemas tandem 
ÅAnalysis and prediction 
ÅWhat-if from selected time window 
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What if we had asynchronous comms 

ÅSPECFEM3D 

Courtesy Dimitri Komatitsch 

Real 

Ideal 

Prediction 
MN 

Prediction 
5MB/s 

Prediction 
1MB/s 

Prediction 
10MB/s 

Prediction 
100MB/s 


