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The algorithmic challenge
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ParaIIeI Tasks In LU
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Expose the intrinsic parallelism
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LU DAG representation
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A quite simple problem ...
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If the current architectures ...
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PLASMA Performance (LU, 48 Cores)
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PLASMA Performance (QR, 48 cores)
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NVIDIA Tesla C2050 (Fermi), GF100 Chip
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Cholesky with Multiple GPUs
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Current Architectures
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Kernels description

: : DX ’
AN /
' N Y l SYRK(k,n) (high priority)
POTRF (k) (high_priority) ///I R A <- type = [tile]
RW T <- type = [tile] K ""4 RW T <- type = [tile]

-> type = [tile] : -> type = [tile]
BODY [core] BODY [core]
CORE(potrf, (uplo, NB, T, NB, CORE(syrk, (Lower, NoTrans, NB, NB, -1.0,
&INFO)) A, NB, 1.0, T, NB))
END END

T ————

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

END




Algebraic dependencies description

POTRF (k) thsynx(k,n)
K = [0 .. SIZE-1] kK = [0 .. SIZE-1]
| n = [k+l .. SIZE-1]
| T < (k ==0) ? A(k, k) : T SYRK(k-1, k) ///
-> T TRSM(k, k+l..SIZE-1) A <- C TRSM(k, n) \
-> Ak, k) .~ T < (k ==0) ? A(n,n) : T SYRK(k-1, n)

-> (n == k+1) ? T POTRF(k+l) : T SYRK(k+1,n)
; (k >= (SIZE - PRI_CHANGE)) ? 10 * (SIZE - k)
* (SIZE - k) * (SIZE - k) : 1000000000 : (n >= (SIZE - PRI_CHANGE)) ? 10 * (SIZE - n) *

(SIZE - n) * (SIZE - n) + 1 : 1000000000

TRSM(k,n)

GEMM(k,m,n) (assoc(k))

—
n = (k+l .. SIZE-1] : - E2+;..?I:§;E-1]
n = [kl .. m-1]

T POTRF (k)
C<- (k==20) ? A(n, k) : C GEMM(k-1, n, k)
-> A SYRK(k, n)
-> A GEMM(k, n+l..SIZE-1, n)
-> B GEMM(k, n, k+l..n-1)
A(n, k)

A <- C TRSM(k, n)
B <- C TRSM(k, m)
C<- (k==0) ? A(m, n) : C GEMM(k-1, m, n)
-> (n k+l) 2 C TRSM(k+1l, m) :
C GEMM(k+1l, m, n)

; (n >= (SIZE - PRI_CHANGE)) ? 10 * (SIZE - n)

* (SIZE - n) * (SIZE - n) + 2 : 1000000000 I e R

* (SIZE - m) * (SIZE - m) + 1 : 1000000000
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Cholesky (problem size)
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Cholesky (weak scalability)
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Cholesky (strong scalability)
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Composability
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Composability
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