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MSHR-Aware Dynamic Warp Scheduler for High Performance GPUs

Gwang Bok Kim' - Jong Myon Kim™ - Cheol Hong Kim™

ABSTRACT

Recent graphic processing units (GPUs) provide high throughput by using powerful hardware resources. However, massive memory
accesses cause GPU performance degradation due to cache inefficiency. Therefore, the performance of GPU can be improved by reducing
thread parallelism when cache suffers memory contention. In this paper, we propose a dynamic warp scheduler which controls thread
parallelism according to degree of cache contention. Usually, the greedy then oldest (GTO) policy for issuing warp shows lower parallelism
than loose round robin (LRR) policy. Therefore, the proposed warp scheduler employs the LRR warp scheduling policy when Miss Status
Holding Register(MSHR) utilization is low. On the other hand, the GTO policy is employed in order to reduce thread parallelism when
MSHRs utilization is high. Our proposed technique shows better performance compared with LRR and GTO policy since it selects efficient
scheduling policy dynamically. According to our experimental results, our proposed technique provides IPC improvement by 12.8% and
3.5% over LRR and GTO on average, respectively.
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Table 1. System Configuration

Parameter Value
# of SM 16
Warp Size and SIMD Width 32
# of threads/SM 1024
# of registers/SM 32768
L1 Data-Cache (3126525253\;5)
2KB per SM

L1 Inst-Cache (4-sets/4-ways)

Min. L2 access Latency 120 cycles
# of memory controller 12
Memory channel bandwidth 4KB

EM AAE HBH H55(2019. 5)

Table 2. Benchmarks

Benchmark Name Addr. Type #Inst.
MVT [16] MVT GF 268,578,316
BICG [16] BICG GF 268,595,200

Hotspot [15] HSP GF 103,560,660

3MM [16] 3MM RF 3,247,964,160

GEMM [16] GEMM RF 1,351,876,608

Laplace [14] LPS RF 66,673,024

Stencil [17] STC RF 849,033,056
IPC
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