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GPU Specification

General matrix-matrix multiply (GEMM) is a fundamental linear algebra routine in Level 3

Cayman Architecture

BLAS. GEMM is used in many important numerical algorithms such as other Level 3 BLAS Architecture Cayman Cypress , , r o .
routines and one-sided factorizations. The computational intensity and the regular memory Board name Radeon HD 6970 | Radeon HD 5870 16 %05 ] 16 %05 ] 15 500 ] 15 50t ] e
access pattern of GEMM is well suited for acceleration by GPUs. Num. of SP cores 1536 1600 — —— Ezzggzz%
This poster presents results of our study on DGEMM (double-precision GEMM) and SGEMM Num. of DP cores 384 320 :L;he :L;he :L;he :L;he \ 5o (o)
(single-precision GEMM) for hybrid CPU-GPU systems. We utilized the DGEMM and VLIW width 4 5 | | | AN IESED
SGEMM kernels previously implemented for GPU from AMD, and have implemented the Num. of CU 24 20 \\\ Ezgggzgg
GEMM routines for large matrices where whole data cannot be allocated in GPU memory at Core clock [GHZ] 0.88 0.85 T Wite T Wite T W}ite \\ (%) (56)
the same time. The achieved performance of the routines are up to 0.47 TFlop/s in DGEMM SP peak perf. [GFlop/s] 2703 2720 tﬂ Echj Luh Ecg LLZh Eg W (sc)(sc)
and 2 TFlop/s in SGEMM. DP peak perf. [GFlop/s] 676 544 ) | “
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» op(A) is an m x k matrix, op(B) is a k x n matrix, and C is an m X n matrix. Size of registers / CU [kB] 256 256 » SP: single-precision Element
» o and [ are scalars. 5 _ .
| ) Memory BW [GB/s] 176 154 » DP: double-precision
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1. C + AB+ C, where c(i,j) « >5_; a(i,p) - b(p.j) + (i, )); _
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4. C < ATBT + C, where c(i,}) + Z,ﬁ:l a(p,i)- b(j, p) + c(i,j).

» BW: bandwidth

GEMM Kernels on GPUs

» Kernels were written in assembler-like language called Intermediate Language (IL).

Performance of DGEMM Kernel C +— A’B Performance of SGEMM Kernel C +— A'B

» C + AT B kernel is the fastest among GEMM variants in row-major layout.
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GEMM for Large Matrices on CPU-GPU Systems

System Configurations Using C < A’ B Kernel

Hiding Data Communication Latency
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