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Linpack Evolution

X /

LINPACK (70’s)
(Vector operations)

LAPACK (80’s)
(Blocking, cache
friendly)

ScalLAPACK (90’s)
(Distributed Memory)

PLASMA (00's)
New Algorithms
(many-core friendly)

Software/Algorithms follow hardware evolution in time

T LA A% Lr oo AR AU

Rely on
- Level-1 BLAS
operations

Rely on
- Level-3 BLAS
operations

Rely on
- PBLAS Mess
Passing

Rely on
- a DAG/scheduler
- block data layout
- some extra
kernels

Linpack Evolution

X /

PLASMA (00’s)
New Algorithms
(many-core friendly)

Software/Algorithms follow hardware evolution in time
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Rely on
- a DAG/scheduler
- block data layout
- some extra
kernels
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Parallel Tasks in LU

N i i

Step 1 Step 2 Step 3

Expose the intrinsic parallelism

]
(=

AR T
L
J.LU

- 4
Oy |
L0

=]
-
[

=]
@
m
o
o
7]
o
o
m

B4
I
000

ICL

4P



LU DAG representation
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A quite simple problem ...
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What is PLASMA?

If the current architectures ...

6.4GB/s coherent
Opte on’ T Opts or

6-4GB/s 6.4GB/s
HyperTransport HyperTransport

HyperTransport

6.4GB/s HyperTransport
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PLASMA Performance (QR, 48 cores)
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Cholesky factorization

POTRF (k) (high_priority)
RW T <- type = [
-> type = [tile]
BODY [core]
CORE(potrf, (uplo, NB, T, NB,
&INFO))
END

TRSM(k,n) (high_priority)
R T <- type = [tile]
RW C <- type =
-> type
BODY [core]
CORE(trsm, igh i Trans, NonUnit,
NB, NB, 1.0, T, NB, C, NB))

END

SYRK(k,n) (hi

R A <- type
RW T <- type
-> type

BODY [core]
CORE(syrk,

END

GEMM(k,m,n)
<- type
<- type
<- type
-> type

BODY [core]

CORE (gemm,

END
BODY [cuda]

END

N\ AR GEEA

gh_priority)
[tile]

= [tile]

= [tile]

(Lower, NoTrans, NB, NB, -1.0,
A, NB, 1.0, T, NB))

[tile]
[tile]
[tile]
[tile]

(NoTrans, Trans, NB, NB, NB,
-1.0, B, NB, A, NB, 1.0, C, NB))
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Algebraic dependencies description

ICL (‘ Execution space | Parallel partitioning Parameters Priority

Cholesky (4x4)
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Cholesky (problem size)
X\ X IR AVERVERNN |

7000
6000
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—
» 4000 P TIC o
}6' e e )
™ el
S 3000
" |
e g ===
P L
2000 T :
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1000 GEMM peak 4
DPLASMA (NB=340)
DSBP (NB=340) *

0 Scal APACK (NB=120) - ===

36 80 20 a8 qaB0 (A0 as®® (T 0020500

Matrix size (N)

Griffon : 81 nodes, 648 cores, Infiniband 20Gbs

Cholesky (weak scalability)
L\ X HRGA

Theoretical peak ==s=s=s:
6000 | GEMM peak =======:
DPLASMA (NB=340) ===t==
DSBP (NB=340) #:::
ScaLAPACK (NB=120) ===

392
Number of cores
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Cholesky (strong scalability)

VR a7 i)

7000 T
Theoretical peak
GEMM peak
DPLASMA (NB=340)
6000 DSBP (NB=340)

ScaLAPACK (NB=120) ===

392
Number of cores

Computational Cost

LA
i

M SYRK(k,n) (high_priority)
POTRF (k)
RW T <- type RW T <- type =

-> type = [tile] > type i
BODY [core] - QCo:e]
CORE(potrf, (uplo, NB, T, NB, (syrk, (Lower, NoTrans, NB, NB, -1.0,

&INFO)) A, NB, 1.0, T, NB))
END END

TRSM(k,n) (high_priority)
R T <- type = [tile] GEMM(k,m,n)
RW C <- type = [tile] type =
-> type = [tile] type
BODY [core] type =
CORE(trsm, (Right, Lower, Trans, NonUnit, type
NB, NB, 1.0, T, NB, C, NB)) BODY [core]
END emm, (NoTrans, Trans, NB, NB, NB,
- -1.0, B, NB, A, NB, 1.0, C, NB))
END
BODY [cuda]

END

7/19/10
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Sharing the resources

X 15, OMPI bonding bandwidt (1)
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Algebraic dependencies description

ICL (‘ Execution space | Parallel partitioning Parameters Priority

Features
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Auto-tuning

Composability
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Composability
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