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Motivation and Design Consideration

* High-level user friendly interface

* Hides detalils of parallelism from users
» Teaches users how to use the tools

* Flexible parameter reconfiguration

* Interoperability

* Choice of language: Python
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Motivation and Design Consideration

» Choice of scripting language: Python
 Uses PyMPI| and Numeric
 |ntended for testing and not high-

performing production runs.
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A Conceptual View Of PYyACTS
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PyBLACS Example Operation

> import PyACTS

> import Numeric

> n=8

> PyACTS.gridinit (nb=2)

> ACTS lib=1 # ScaLAPACK library

> if PyACTS.iread==

> a=Numeric.reshape(range(n*n),[n,n])
> else:

> a=None

> a=PyACTS.Num2PyACTS(a,ACTS 1lib) # convert array to PyACTS array
> print "PyACTS Array Properties in

[",PYyACTS.myrow,"," ,PyACTS.mycol,"]"

> print " lib=",a.lib

> print " desc=",a.desc
> print " data=",a.data
> PyACTS.gridexit().
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PyBLACS Example Operation

1|2 3|4 5|6 7

00 01
8 9 |10 11|12 13|14 15
16 17|18 19|20 21|22 23

10 11
24 25|26 27|28 29|30 31

Process grid

Array Distribution and
Data grid Processor Layout

,,,,,,, ; Office of )
EEEEEEEEEEE / Science

U.5. DEPARTMENT OF ENERGY §



PyBLACS operation

PyACTS Array Properties in [ 0 , 0 ]
lib= 1; desc= [1 08 8 2 2 0 0 4]
data= [ 0 8 32 40 1 9 33 41
4 12 36 44 5 13 37 45]
PyACTS Array Properties in [ 1 , 0O ]
lib= 1;desc= [1 0 8 8 2 2 0 0 4]
data= [16 24 48 56 17 25 49 57
20 28 b2 60 21 29 53 61]
PyACTS Array Properties in [ 1 , 1 ]
lib= 1; desc= [1 08 8 2 2 0 0 4]
data= [18 26 50 58 19 27 b1 59
22 30 54 62 23 31 bb 63]
PyACTS Array Properties in [ 0 , 1 ]
lib= 1; desc= [1 08 8 2 2 0 0 4]
data= [ 2 10 34 42 3 11 35 43
6 14 38 46 7 15 39 47]

- r Output from code
2y V&), Office of @ P

~4 Science

U.S. DEPARTMENT OF ENERGY (COLLECTION




2D Block-Cyclic Distribution

1.3
2.3
33 CALL BLACS_GRIDINFO( ICTXT, NPROW, NPCOL, MYROW, MYCOL )
-43
IF (| MYROW.EQ.O0O .AND. MYCOL.EQ.O|) THEN
=53 A(l) = 1.1; A(2) = -2.1; A(3) = -5.1;
A(1+1LDA) = 1.2; A(2+41LDA) = 2.2; A(3+LDA) = -5.2;
A(1+2*IDA) = 1.5; A(2+3*LDA) = 2.5; A(3+4*LDA) = -5.5;
ELSE IF (|MYROW.EQ.O0 .AND. MYCOL.EQ.1l|) THEN
A(l) = 1.3; A(2) = 2.3; A(3) = -5.3;
A(1+1LDA) = 1.4; A(2+41LDA) = 2.4; A(3+LDA) = -5.4;
ELSE IF (|MYROW.EQ.l1l .AND. MYCOL.EQ.O|) THEN
A(1) = -3.1; A(2) = -4.1; _ .
A(LIon) © 22, AGeoA) - a2, Mk
A(1+2*LDA) = 3.5; A(2+3*LDA) = 4.5; array (see next slides)
ELSE IF (|MYROW.EQ.l1l .AND. MYCOL.EQ.1l|) THEN
A(l) = 3.3; A(2) = -4.3; Array descriptor for A
A(1+LDA) = 3.4; A(2+1LDA) = 4.4; (see next slides)
END IF

ds1 as2 dss ds3 Ass

CALL PDGESVD( JOBU, JOBVT, M, N, A, IA, JA, DESCA, S, U, IU,
Qs JU, DESCU, VT, IVT, JVT, DESCVT, WORK, LWORK,
INFO )
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BLACS vs PyBLACS
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Example of PBLAS: pvgemm

PvGEMM( TRANSA, TRANSB, M, N, K, ALPHA,
A, IA, JA, DESCA,
B, IB, JB, DESCB,
BETA, C, IC, JC, DESCC )

* User needs to know about the
parallel environment (data layout)

« User needs to initialize the process
grid (BLACS)

« User needs to distribute data arrays

* Know details about the BLAS 3 call

. 1 Vf Office of
© 4 science
U.S. DEPARTMENT

F ENERGY



Example of PyPBLAS: pvgemm

from PyACTS import *
import PyACTS.PyPBLAS as PyPBLAS
import time
n=500
ACTS 1lib=1 # ScaLAPACK library
PyACTS.gridinit() # grid initialization
alpha=Scal2PyACTS(2,ACTS 1lib) # convert scalar
# to PyACTS scalar

VVVYVYVYVYV

Vv

beta=Scal2PyACTS(3,ACTS 1lib)
a=Rand2PyACTS(n,n,ACTS 1lib) # generate a random
# PyACTS array

Vv

Vv

b=Rand2PyACTS(n,n,ACTS 1lib)

c=Rand2PyACTS(n,n,ACTS 1lib)

c=PyPBLAS.pvgemm(alpha,a,b,beta,c) # call level 3
# PBLAS routine

vV V

> PyACTS.gridexit()
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Example of PBLAS: pdgemm (cluster)
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@ PP BLAD 2 7e.0 BOE 3 20387 48126 9149 1 12890,7
mFBLAS 76,0 B10 72 2043 3 48059
O Py ELAS 32 a1.3 403 1 13600 3236 3 3194 10826 5
OFPBLAS 3x2 21,0 404 0 1367 2 22411 B310.4
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Example of PBLAS: pdaxpy (cluster)
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mPWPELAS 2y o3y oo0ea 0,092 0,183 0421 0907
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Example of PBLAS: pdger (cluster)
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A000 ROO0O aa00 10000 12000 14000

m PyPELAS 2y 0,22 043 0,84 1,30 1,89 2,96
| FPELAS Zw2 0,24 0,50 090 1,20 1,38 1,53
O PyPBLAS 32 012 022 0,36 056 0,78 1,09
OPBELAS 3«2 0,09 0,20 0,35 042 0,78 1,06

Matrix /vector size
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Future Work

« Work on release and documentation

Include other tools and data formats

Scriber function = high performance

codes in C, C++ and Fortran flavors.

Visit http://acts.nersc.gov for updates
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