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Vampir — Advanced (Select Topics)

Scalability Paradigms

« Jaguar 220K « XeonPhi
processes * OpenSHMEM
« SIONIib

Energy Evaluation

* Cray XC30  GPGPU
Counters Critical paths
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Vampir: Scalability — Collaboration with ORNL

Goal:

Support hybrid system and software architecture at 10
Petascale

Show MPI and GPGPU programming
Do full system performance profiling and tracing

Facts:
Jaguar + Successor
>220.000 cores
200,448 monitored MPI processes
>20 Tera-bytes of performance data
21,515 VampirServer processes

TECHNISCHE w I H
UNIVERSITAT R

DRESDEN Matthias Miller, Joachim Protze, Tobias Hilbrich 4



Vampir: Scalability — Collaboration with ORNL
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ir: Scalability — Collaboration with ORNL
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Vampir: Scalability — SIONIlib with Score-P 1.3

On local machine with remote VampirServer

% module load UNITE vampirserver
% vamplrserver start —n 12

o
3

s module load UNITE vampir

vampir
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Vampir Scalability: SIONIib with Score-P 1.3

> 10K processes: Filesystem becomes scalability
bottleneck

SIONIlib merges multiple trace files into a single
physical file

Enabled via environmental variables, e.g.:

o\®

export SCOREP ENABLE PROFILING=0

export SCOREP ENABLE TRACING=1

export SCOREP TRACING USE SION=true

export SCOREP TRACING NLOCATIONS PER SION FILE=64
export SCOREP EXPERIMENT DIRECTORY=scorep bt trace
export SCOREP FILTERING FILE=filter.txt

mpirun ..

o°® o° o° o o©°

o\©
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Vampir: Online Analysis Prototype

Long running applications:
Either huge traces or little detall

Exascale:
Memory/core ratio very low (Straw man, 22MiB)
Very limited I/O bandwidth per core

Online tracing workflows avoid these and allow:
Increased detail for short time periods (e.g. iteration)

Adapt event sources (e.g., add OpenMP tracing)
Stop on conditions (e.g., slow iteration, 1/O activity)
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Vampir: Online Analysis Prototype (2)

Modified workflow

VampirServer
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Vampir: Online Analysis Prototype (3)

With MUST/GTI technology:
4 )

Parallel Application
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Trace Evaluation
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Vampir: Paradigm Support — XeonPhi

Offloading with OpenMP 4.0 target construct:
Support in early Score-P prototypes
Employs new OpenMP tools interface OMPT

NV File Edit

EvRELEeEe3TIE

¥ Master thread:0

OMP thread 2:0
OMP thread 1:0
MIC [0:RDMA]:0
MIC [0:1]:0

MIC [0:9]:0

MIC [0:10]:0
MIC [0:13]:0
MIC [0:11]:0
MIC [0:15]:0
MIC [0:14]:0
MIC [0:12]:0
MIC [0:16]:0

¥ Master thread:1

OMP thread 2:1
OMP thread 1:1
MIC [1:RDMA]:1
MIC [1:1]:1

MIC [1:9]:1

MIC [1:10]:1
MIC [1:15]:1
MIC [1:11]:1
MIC [1:13]:1
MIC [1:14]:1
MIC [1:12]:1
MIC [1:16]:1

Chart

Filter Window Help

8.1s 82s 83s 84s 85s

[T T—
QUM

taraetdatamap @host_|

W28 & 2V

Timeline
86s

tarnetdatamap @host_new.c:109

8.1s| Eﬁ

87s

88s

90s

9

1s 92s

‘

FX

<

Function Summary
AllProcesses, Accumulated Exclusive Time per Functi. ..
3s 0s

1Somp for @host_new.c:120

sort
1.0895s ISomp target @host_new.c:111

0.795 s [l 'Somp targetda...host_new.c:109

07265 1Somp implicit...host_new.c:163
057 E 1Somp for @host_new.c:115
0.248 s ﬂ ISomp offloading overhead
0.231s|| ISomp barrier

20.081 msq ISomp target @host_new.c:26

24.354ms | 1Somp offloading Flush

20.533 ms| main
17.66 ms| 1Somp task @host_new.c:113

Context View

5 5= Master Timeline @ ‘
Property Value

Display Master Timeline
Tvpe Function
Location MIC[1:13]:1
Function [™1$omp barrier

Function Group [IMIC_SYNC

Interval Begin 8.963069s
Interval End 9.078032s
Duration 0.114963 s




Vampir: Paradigm Support — OpenSHMEM

One-sided operation analysis and visualization

PEO shaem int_put S m_int_put shmem_barrier_al N
_Int_| _Int_ Ll F_
]
—

PE1 \mem:k"rier_all 1
PE2 shmem_int_get : shimem_barrier_pll -
time || I >
FE" Enter Bl Get Bl oOpTest WA8 AcquireLock
PN Leave Bl Fut BB OpCompleteBlocking B TryLock
BBl cCollectiveBegin = [l Atomic Bl OpCompleteNonBlocking IRl Releaselock
PEN CollectiveEnd Bl OpCompleteRemote
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r: Paradigm Support — OpenSHMEM (2)
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Vampir: Energy Efficiency — XC30 Counter Support

[_XaNs) W Trace View - /mnt/hrsk_home/energy/freqa/scorep - Vampir
ErLEOTER2S8 & 4
Timeline

25s 5.0s 75s 10.0s 1255 15.05 17.5s 200 225s 25.0s 275s 30.0s 325s

v Mast...read -
OMP..d 2 - S —
OMP..d 4 |
OMP..d6 -
OMP...d 8 -
OMP... 10
OMP... 12 -
OMP... 14 -

node nid00208, Values of Counter "pm/energy” over Time
Bk i ; ; ; ; H H ; ; : : /

- 6k

4K . . . S

2k . § . SR S . RS S

Ok
node nid00208, Values of Metric "Average Power (Differentiate Energy)* over Time

|
220 i H . et b T
: ” '_lnvr'.u,—‘\u 1| t‘\ VVHVVVVY .u{','r‘vﬁy_'
f \

/ J \.
= 180 T ) i

i | |
160 : i L + J 1
i / \ r

140

120 ! <. SO .
node nid00208, Values of Counter “pm/power” over Time

g5 B § Erm

16.5 s

TECHNISCHE w I H
UNIVERSITAT R

DRESDEN Contact: Jens Doleschal (TUD) 16




Vampir: Research in Evaluation — CASITA

|dentifies critical optimization targets for
heterogeneous applications (MPI+OpenMP+CUDA)

Technique: Post-mortem rule-based trace
analysis

(3b)

Event }_ W/ 7 //////ﬁ -
Stream 1 \ / il .
’ x ot
C @
2O
Event :}
Stream 2
: >
(3b) make cuStreamSync (3a) create (2) find kernel exit on (1) apply rule to
a blocking wait-state dependency edge referenced event stream sync exit node

within sync duration

BlameKernelRule
Identifies blocking synchronization that is delayed by device activities.
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Vampir: Research in Evaluation — CASITA (2)

CASITA: analysis results as trace counters
Waiting time
Critical path

Blame
Enables visualization in Vampir
Example: Hybrid n-body code (PHI-GPU) using
MPI, CUDA and OpenMP

,,,,,,,,,,,,,,,,
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Vampir: Research in Evaluation — CASITA Use Case

Analysis results visualized in Vampir master timeline and performance radar

Critical path (red) over
MPI, CUDA and OpenMP

Waiting time distribution

Blame distribution (penalty
assigned to wait-state

root causes)
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Vampir: Research in Evaluation — CASITA Use Case (2

Critical path (red) on GPU due to Wait-state on CPU stalled Blame (combined with critical path)
blocking cuCtxSynchronize call waiting for the device identifies optimization targets

¥ Trace View - fhome/Felix/working/traces/references/phi_apu_srff 4omp_1 cuda/gpu-4th-mpi_out.otF* - Vampir
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Roadmap

November 2014 June 2015 Longer term

“““ . S A

Vampir:

— Collapsing timelines

Vampir:
Score-P: Score-P: — Evaluation of traces with
- Sampling+tracing ~ Cobi (Dyninst) semantic compression

— Xeon Phi (Native+Offload) || instrumentation

— Full SIONIib support (multi- || - I/O tracing Score-P:
+
flush, MP1+OpenMP) _ More MPI-3 support

- Memory tracing
- CPUID
— 3" party library wrapping

— Generation of traces with
semantic compression

— OpenCL support
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