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Scalasca Overview J JULICH

A Goal
A Measure and analyze performance of parallel programs

A Context
AfiRewmdr | do HPC applications
A Batch processing, space sharing
A Large distributed memory machines

A Current focus
A Automation
A Portability
A Extreme scalability w.r.t. number of cores
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Increasing Importance of Scaling

SUPERCOMPUTER SITES

A Number of Processors share for TOP 500 Jun 2011

A Average system size: 15,551 cores
A Median system size: 8,556 cores
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SUPERCOMPUTER SITES

A Number of Processors share for TOP 500 Jun 2001 i Jun 2011
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Scalasca

Portability: Supported Plattforms

J

JOLICH

A Instrumentation and measurement only
(visual analysis on front-end or workstation)

A Cray XT3/XT4/XT5and XE6
A 1BM BlueGenelL, BlueGene/P, BlueGene/Q

A NEC SX8and SX9

A Full support

(instrumentation, measurement, and automatic analysis)
A Linux IA32, IA64, x86_64, and PPC based clusters

A IBM AIX Power3/4/5/6 based clusters

A SGlIrix MIPS based clusters (Origin 2K, Origin 3K)

A SGI Linux I1A64 and x86 64b as e d

clusters

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

A Companies

Bull (France)
Dassault Aviation (France)
GNS (Germany)
MAGMA (Germany)
RECOM (Germany)
Shell (Netherlands)
Sun Microsystems (USA, Singapore, India)
Qontix (UK)
search and Supercomputing Centres
A ANL (USA)
BSC (Spain)
CEA (France)
CERFACS (France)
CINECA (ltaly)
CSC (Finland)
CSCS (Switzerland)
DLR (Germany)
DKRZ (Germany)
EPCC (UK)
HLRN (Germany)
HLRS (Germany)
ICHEC (Ireland)
IDRIS (France)
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A Research and Supercomputing Centres (cont.)
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LLNL (USA)

LRZ (Germany)
NCAR (USA)
NCSA (USA)
ORNL (USA)

PSC (USA)

RZG (Germany)
SARA (Netherlands)
SAITC (Bulgaria)
TACC (USA)

iversities

RPI (USA)

RWTH (Germany)
TUD (Germany)
UOregon (USA)
UTK (USA)

D Computing Centers (all USA)

AFRLDSRC
ARLDSRC
ARSC DSRC
ERDC DSRC
Navy DSRC
MHPCC DSRC
SSC-Pacific

© 2011 Bernd Mohr

Moscow
July 2011

A) J0LICH

FORSCHUNGSZENTRUM



Scalasca Moscow

July 2011

AiA picture is worth 1 o HOLIGH ¢
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A MPIring program A AReal worl do exa
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- ROl

3,658 5

Frocess OWELD

Process 1 YELD

3,556 5

Example Automatic Analysis: Late Sender A) JULICH
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VAMPIR — Global Timeline :::

3,558 5 3,638 = 3.699 5
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Example Patterns J JULICH
: g :

time time

(a) Late Sender (b) Late Receiver
-

g f—
§ 'H‘ <1 H

time time

(c) Late Sender / Wrong Order

(d) Waitat N x N

O enterR O ext B seno B Recv B COLLEXIT
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Scalasca

The Scalasca Project

A Scalable Analysis of
Large Scale Applications

A Follow-up project to KOJAK
A Approach

A Collect event traces

A Search trace for event patterns

representing inefficiencies

A Categorize and rank inefficiencies found

A Supports MPI 2.2 and basic OpenMP

1. July 2011 JsC
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scalasca (3

http://www.scalasca.org/

A Instrument C, C++, and Fortran parallel applications
ABased on MPI, OpenMP, SHMEM, or hybrid

A Option 1: scalable call-path profiling

A Option 2: scalable event trace analysis

#) 0LICH

FORSCHUMNGSZENTRUM

German Research School
for Simulation Sciences
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Analysis Process: Profiling

measurement

library

PAPI

Instrumented
process

‘1:]:

Instrumented
executable

I

Multi-level
instrumenter

I

Source
modules
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Summary
report
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Report manipulation

TAU
paraprof

CUBE
Report
explorer

N = Third-party component 12
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CUBE Result Browser

along three hierarchical axes

A Metric

A Calltree path
A System location

A Three coupled tree browsers

A Each node displays severity

A Representation of results (3D severity maitrix)

Metric

A)0LiC

FORSCHUNGSZENTRUM

Call
path

A As colour: for easy identification of bottlenecks
A Asvalue: for precise comparison

1. July 2011
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A as colour
A as value

A Dependent on state

Collapsed

Alnclusive time

A Entire time spent
in the function

[£] Expanded

AExclusive time

ATime spent in the
function without taking

CUBE Result Browser (Il)

A Each node displays severity

<

A)0Lic
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10 main
30 foo
60 bar

.

calls to children into account

1. July 2011
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CUBE Result Browser (lII)
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19228930 Visits
8533856 Communications

768 Synchronizations
73824295424 Bytes transferred

BE: ep a
File VWiew Help

Ietrics | Call Tree | Flat Profile | System Tres | Topology V\ewl

Ahzolute Al [&bsolute Peer percent /)

Value boxes colored
according to scale

[33,938.656 (100.0%] 3.394e+04

[33,936.856 (100.0%)

3.394e+04

3.394e+04| [33,936.656 (100.0%)

F

1

256x1 |
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Metric Dimension
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CUBE: epik_a

File  ¥iew Help

Metrics | Call Tree | Flat Prafile | ‘CUBE metric description <136

Ahisolute /|| [Ebsoiute Late Sender Time

] 000 Tins O s tathe tie lost waiting caused by a blocking receive operation (e.0.,
=@l 2539708 Execution MPI_Recv() or MPI_Wait()) that is posted earfier than the corresponding send

=[] 0.00 MPI
=—{] 0.00 Communication
[ 505.26 Collective

=[] 0.00 Synchronization
[ 1.21 Collective \
(] 0.00 MPI LD
] 1631 Init/Exit
L 75.23 Overhead
——@ 19228330 Visits
9593856 Communications
7688 Synchronizations
73624295424 Bytes transferred

operation.

ot ation

Whatkind of
performance
problem?

3394 e+04

[4,943.757 (14.6%)

[4,343757 (14.6%)

3.384e+04| [4,943.757 (100.0%) | 4.944e+03

i |

1] 1

[256 %1
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Call Tree Dimension

¥) JULICH
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File  VWiew Help

Ietrics | Call Tree | Flat Profile | System Tree | Topology V\ewl
Ahsalute ﬂ Absolute /|| [Peer parcent ﬂ
r=—{] 0.00 Time —=—{] 0.00 driver

- 75.23 Qverhead

——@l 19228330 Visits

9593856 Communications

768 Synchronizations
73624235424 Bytes transferred

(B 28397.08 Execution
=—{_] 0.00 MPI

=—{ ] 0.00 Communication
(B ©05.26 Collective

=[] 0.00 Synchronization
] 1.21 Collective

[ ] 0.00 MPI KO

[ 1631 InivExit

0.00 task_init
0.00 read_input
] 0.00 decomp

0.00 inner_auto
ED 0.00 inner
0.00 initialize
0.00 barrier_sync
——1] 0.00 timers
1] 0.00 source
=—{ ] 0.00 sweep
[] 0.00 octant
=] 0.00 rcy_real

& 1632.28 snd_real

0.00 global_int_sum

0.00 flux_err

0.00 global_real_sum
0.00 task_end

Whereis itin the
source code? In
what context?

Right-click function
contextmenuto go
to source location or
to manipulate tree

[4,343.757 (14.6%) |

256x1 |

3.394e+04

[3,111475 (3.2%)

3.394e+04| [3,117.475 (100.0%) |

3111e+03

FII

"
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System Tree Dimension

4 JOLICH

File  ¥iew Help

hetrics | Call Tree | Flat Profile | System Tree | Topology \r’\ewl

Absalute J Absolute J Peer percent /|

r=—{] 0.00 Time —=—[] 0.00 driver =1 S
=Bl 28397.08 Execution 0.00 task_init =] MLA. ROD-MO-N7 J

L 75.23 Overhead

——@ 19228330 Visits

9593856 Communications

7688 Synchronizations
73624295424 Bytes transferred

=[] 0.00 MPI
=—{] 0.00 Communication
[ 505.26 Collective

=[] 0.00 Synchronization
[ 1.21 Collective

0.00 read_input
——{] 0.00 decomp

=—{ ] 0.00 inner_auto

=—{ ] 0.00 inner

[] D.00 initialize

[ ] 0.00 barrier_sync

(] 0.00 MPI LD
] 1631 Init/Exit

How is it distributed
acrossthe system

= ] 0.00 rcv_real

B 1832.28 shd_real
[ ] 0.00 global_int_sum
[ ] 0.00 flux_err

(] 0.00 global_real_sum

0.00 task_end

———{l 77.7 Process 0
@ 59.3 Process 1
@ 70.6 Process 2
7L|i 724 Process 3
(@ 75.9 Process 8
@ 774 Process 3
B 79.1 Process 10
——m 81.9 Process 11
+———{H 58.1 Process 16
——{H 594 Process 17
B 71.9 Process 16
@ 73.8 Process 19
———{l 78.8 Process 24
——{l 794 Process 25
B 804 Process 26
M §3.2 Process 27
+——{H 8.6 Process 32
——{l 72.7 Process 33

=I5

[4,943.757 (14.6%)

| 3354804

[3,111475 (9.2%)

FII

3.3584e+04| [0.000 (0.0

2

| Tan3e+

[256 %1
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Alternative: Topology View

File  VWiew Help
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ol 28397.08 Execution
=—{_] 0.00 MPI

=—{ ] 0.00 Communication
(B ©05.26 Collective

=[] 0.00 Synchronization
] 1.21 Collective

[ ] 0.00 MPI KO

[ 1631 InivExit
- 75.23 Qverhead

——@l 19228330 Visits

9593856 Communications

768 Synchronizations
73624235424 Bytes transferred

Metrics | Call Tree | Flat Profile | System Tree  Topology View |
Ahzolute ﬂ Absolute Peer percent /)
~=—{] 0.00 Time —=—{] 0.00 driver B

0.00 task_init
0.00 read_input
] 0.00 decomp

0.00 inner_auto
ED 0.00 inner
0.00 initialize
0.00 barrier_sync
——1] 0.00 timers
1] 0.00 source
=—{ ] 0.00 sweep
[] 0.00 octant
=] 0.00 rcy_real

& 1632.28 snd_real

0.00 global_int_sum

0.00 flux_err

0.00 global_real_sum
0.00 task_end

{0,0,0)
z

a8

A
A =
[4,343757 (146%) | 3394e+04| (3111475 (32%) 3.394e+04 | [«12.154 £ 6.0%» T 409e+ 07
FII [ I‘
256x1 |
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Summary analysis sweep3D@294,912
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£ie Display Topelogy bislp

Absolute

- [Pesc dsmibusion

32868 s0urts

451013 Rocomed
010 Cotsetns
181613 Outgoing
M3 48011 Incoming
(000 Computatenal imbalanca

10 Pointo-pont
Q451613 Sent

18365 Abowe average

118365 Beiow average. W1 0tk eng
(0,00 MPL_Fnatze

Topology 0 | Topoiogy 1
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