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Abstract

LRR(Loose Round Robin) warp scheduling policy for GPU architecture results in high warp-level

parallelism and balanced loads across multiple warps. However, traditional LRR policy makes multiple

warps execute long latency operations at the same time. In cases that no more warps to be issued

under long latency, the throughput of GPUs may be degraded significantly. In this paper, we propose

a new warp scheduling policy which utilizes latency hiding,

resources in high performance GPUs.

based on GTO(Greedy Then Oldest) policy in order to provide reduced memory stalls.

leading to more utilized memory

The proposed warp scheduler prioritizes memory instruction

When no

warps can execute memory instruction any more, the warp scheduler selects a warp for computation

instruction by round robin manner. Furthermore, our proposed technique achieves high performance

by using additional information about recently committed warps. According to our experimental

results, our proposed technique improves GPU performance by 12.7% and 5.6% over LRR and GTO

on average, respectively.
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Algorithm 1. Proposed Warp Scheduling Algorithm

1: function WarpPrioritization(warp)
2: /= A warp with higher Prior value is prioritized */
if warp.InstType == Memoryinst then
warp. Prior < GTO_prior;
else
if warp.ls_recency_bit then
warp. Prior < LRR_prior;
else
warp. Prior < LRR_prior—-MAX_NUM_WARP;

e No g kW

V. Experimental Evaluation

1. Methodology
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Parboil[17]014] A¥E3le] & 97lle] X2 ARg-3it), Hx|n}

S2 GPUAA HEAe=7] 918 CUDA(Compute Unified
Device Architecture) S0l 97 4= 11 Hapder). 43
of AbgH Wixulg TaAe F 29} 7,

Table 1. Baseline Configurations
Parameter Value
# of SMs 15
Warp Size 32 threads
# of threads/SM 1024
# of registers/SM 32768
L1 Data—Cache/SM 16KB, 4-way, 128 B line
L1 Inst-Cache/SM 2KB, 4-way

# of Warp Scheduler/SM 2
CTA Scheduler Round Robin

768 KB, 128 KB/bank, 6 banks,
8-way, 128 B line

Fly, 32 B channel width,

Unified L2 Cache

Interconnect 1.4GHz

Table 2. Benchmarks

Benchmark Description

LPS [13] Laplace discretization on a 3D structured

STC [17] Jacobi stencil operation on a 3-D grid

ATAX [16] Matrix transpose and vector multiplication

MVT [16] Matrix—vector product and transpose

BICG [16] BiCG sub kernel of BiCGStab linear solver
SQRNG [14] | Sobol sequence generator

MC [14] evaluation for fair call price using Monte—Carlo
PF [15] finding a path on a 2-D grid

BFS [13] Breath first search algorithm

2. Experimental Results

L olxf= AljkskE 92 2AEE 7S 71 GPU 7-2ell4]
AREEE LRR A, GTO A3} AdsS vlalstal s Aol
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7} o] & E8ate] aARl AR w I WEg 2Ea wE
of et a&AS =Ho=N A S AT

COLRR EGTO IPerDsedl
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L1 Data Cache Miss Rate
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Fig. 5. L1 Data Cache Miss Rate
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Fig. 6. Reservation Fails on L1 Data Cache
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V. Conclusions
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