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Scalasca Overview

ÅGoal

ÁMeasure and analyze performance of parallel programs

ÅContext

ÁñReal-worldò HPC applications

ÁBatch processing, space sharing

ÁLarge distributed memory machines

ÅCurrent focus

ÁAutomation

ÁPortability

ÁExtreme scalability w.r.t. number of cores
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Increasing Importance of Scaling

ÅNumber of Processors share for TOP 500 Jun 2011

ÅAverage system size: 15,551 cores

ÅMedian system size:     8,556 cores
II-3
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> 16384

NProc

2

20

195

224
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Count

0.4%

4.0%

39.0%

44.8%

11.8%

Share

168 TF

1,177 TF

9,759 TF

15,216 TF

32,556 TF

×Rmax 

Total 500 100% 58,876 TF

0.3%

2.0%

16.6%

25.8%

55.3%

Share

100%

2,632

71,734

1,262,738

2,337,998

4,100,234

×NProc

7,775.336
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Increasing Importance of Scaling II

ÅNumber of Processors share for TOP 500 Jun 2001 ïJun 2011

II-4
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Portability:  Supported Plattforms

Å Instrumentation and measurement only

(visual analysis on front-end or workstation)

ÁCray XT3/XT4/XT5 and XE6

ÁIBM BlueGene/L, BlueGene/P, BlueGene/Q

ÁNEC SX8 and SX9

Å Full support

(instrumentation, measurement, and automatic analysis)

ÁLinux IA32, IA64, x86_64, and PPC based clusters 

ÁIBM AIX Power3/4/5/6 based clusters

ÁSGI Irix MIPS based clusters (Origin 2K, Origin 3K)

ÁSGI Linux IA64 and x86_64 based clusters (Altix, é)

ÁSUN Solaris Sparc and x86/x86_64 based clusters
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Known Installations of Scalasca

Å Companies

Á Bull (France)

Á Dassault Aviation (France)

Á GNS (Germany)

Á MAGMA (Germany)

Á RECOM (Germany)

Á Shell (Netherlands)

Á Sun Microsystems (USA, Si ngapore, India)

Á Qontix (UK)

Å Research and Supercomputing Centres

Á ANL (USA)

Á BSC (Spain)

Á CEA (France)

Á CERFACS (France)

Á CINECA (Italy)

Á CSC (Finland)

Á CSCS (Switzerland)

Á DLR (Germany)

Á DKRZ (Germany)

Á EPCC (UK)

Á HLRN (Germany)

Á HLRS (Germany)

Á ICHEC (Ireland)

Á IDRIS (France)

Å Research and Supercomputing Centres (cont.)

Á LLNL (USA)

Á LRZ (Germany)

Á NCAR (USA)

Á NCSA (USA)

Á ORNL (USA)

Á PSC  (USA)

Á RZG (Germany)

Á SARA (Netherlands)

Á SAITC (Bulgaria)

Á TACC (USA)

Å Universities

Á RPI (USA)

Á RWTH (Germany)

Á TUD (Germany)

Á UOregon (USA)

Á UTK (USA)

Å DoD Computing Centers (all USA)

Á AFRL DSRC

Á ARL DSRC

Á ARSC DSRC

Á ERDC DSRC

Á Navy DSRC

Á MHPCC DSRC

Á SSC-Pacific
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ñA picture is worth 1000 wordséò

Å ñReal worldò exampleÅ MPI ring program
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ñWhat about 100ôs of pictures?ò

(with 100ôs of menu options)
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Example Automatic Analysis:  Late Sender

1. July 2011 JSC 10
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The Scalasca Project

ÅScalable Analysis of

Large Scale Applications

Å Follow-up project to KOJAK http://www.scalasca.org/

Å Approach

ÁInstrument C, C++, and Fortran parallel applications

ÁBased on MPI, OpenMP, SHMEM, or hybrid

ÁOption 1: scalable call-path profiling

ÁOption 2: scalable event trace analysis

ÁCollect event traces

ÁSearch trace for event patterns

representing inefficiencies

ÁCategorize and rank inefficiencies found

Å Supports MPI 2.2 and basic OpenMP
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Analysis Process:  Profiling 
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Multi-level
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= Third-party component
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CUBE Result Browser

ÅRepresentation of results (3D severity matrix)

along three hierarchical axes

ÁMetric

ÁCall tree path

ÁSystem location

Å Three coupled tree browsers

ÅEach node displays severity

ÁAs colour: for easy identification of bottlenecks

ÁAs value: for precise comparison

Call
path
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CUBE Result Browser (II)

ÅEach node displays severity

Áas colour

Áas value

ÅDependent on state

+ Collapsed

ÁInclusive time

ÁEntire time spent
in the function

- Expanded

ÁExclusive time

ÁTime spent in the
function without taking

calls to children into account

inclusive

duration
exclusive

duration

int main() 

{
int a;

a = a + 1;

foo();

bar();

a = a + 1;
return a;

}

100 main

60 bar

10 main

30 foo
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CUBE Result Browser (III)

Value boxes colored 
according to scale
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Metric Dimension

What kind of 
performance 
problem?

Right-click metric 
context menu for 
info or description
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Call Tree Dimension

Where is it in the 
source code? In 
what context? 

Right-click function 
context menu to go 
to source location or 

to manipulate tree
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System Tree Dimension

How is it distributed 
across the system
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Alternative: Topology View

ViewĔTopology menu
adjusts topology view
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Summary analysis sweep3D@294,912


