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Platform Setup

e HPC-FF — Intel Platform

e Intel Xeon X5570 (Nehalem) CPUs (2.93 GHz)
e Intel ifort compiler
o Intel MKL and IPP performance libs.

e VIP — IBM Platform
e IBM POWER6 CPUs (4.7 GHz)
e |IBM XLF compiler
e IBM MASS performance lib.




Vectorization Test - Source Code

CALL PERFOM (' autowec')

00 nb = 0, nBlocks - 1

nOfs = nb * nChunk

nSize = MIN( nmax - nOfs , nChunk )
nStart = nOfs + 1

nStop = nOfs + nSize

vecl(1:nSize) = rearrl(nStart:nStop)
|DECE WECTOR ALWAYS
DO n =1, nSize
wveczin) = EXF( vecl(n) )
ENDDO
EMDDO ! nb = 0, nBlocks - 1

CALL PERFOFF




Vectorization Test - Source Code

CALL PERFOM (' autowec')

00 nb = 0, nBlocks - 1

nOfs = nb * nChunk

nSize = MIN( nmax - nOfs , nChunk )

nStart = nOfs + 1

nStop = nOfs + nSize CALL PERFOM ('mkl—wmf')

vecl(l:nSize) = rearrl DO nb = O, nBlocks - 1

|DECE WECTOR ALWAYS ndfs = nb * nChunk
DO n =1, nSize nSize = MIN{ nmax — nOfs , nChunk )
wecz(n) = EXP( wecl nStart = nOfs + 1
EMDDO nStop = nOfs + nSize
EMDDD ! nb = 0, nBlocks - wvecl(1:nSize) = rearrli{nStart:nStop)
CALL PERFOFF CALL YDEXP({ nSize, wecl(l:nSize), wecZ(1:nSize) )

EMDDO ! nb = 0, nBlocks - 1
CALL PERFOFF
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Basic Structure of the Measurements

& |ntel novec =®=Intel autovec
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EXP function

& Intel novec *Intel autovec V" Intel MKL VMF == Intel IPP-Vec
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EXP function

& |BM novec " |BM MASS =-|BM autovec V' IBM MASS-VP6
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ATAN2 function

& Intel novec *Intel autovec V" Intel MKL VMF == Intel IPP-Vec
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ATAN?2 function

& |BM novec & IBM MASS =-IBM autovec V' IBM MASS VP6
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Problems and Issues

o AltiVec provides only single precission statements
(= VSX)

e Intel ifort auto-vectorizer cannot vectorize

the Fortran COMPLEX(8) type

e Problems with “basic” operations in
Intel MKL v10.1 - v10.2 (= v10.3)
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ULTIPLICATION operation
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MULTIPLICATION operation

& Intel novec = Intel autovec V" Intel MKL VMF == Intel IPP-Vec
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MULTIPLICATION operation

& Intel novec - Intel autovec V" Intel MKL VML
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Functions on Intel Nehalem
Intel Nehalem CPU
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Functions on IBM POWERG6

IBM POWERG CPU
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IBM POWERSG vs. Intel Nehalem
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Details of the Study

More details can be found in the technical report
Performance Tuning Using Vectorization

http://edoc.mpg.de/display.epl?mode=doc&id=536180
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