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Abstract

Recently, many research groups have focused on GPGPUs in order to improve the performance of

computing systems. GPGPUs

can execute general-purpose applications as well

as graphics

applications by using parallel GPU hardware resources. GPGPUs can process thousands of threads

based on warp scheduling and CTA scheduling. In this paper, we utilize the traditional CTA scheduler

to assign a various number of CTAs to SMs. According to our simulation results,

increasing the

number of CTAs assigned to the SM statically does not improve the performance. To solve the

problem in traditional

CTA scheduling schemes,

we propose a new IPC-based dynamic CTA

scheduling scheme. Compared to traditional CTA scheduling schemes, the proposed dynamic CTA

scheduling scheme can increase the GPU performance by up to 13.1%.

» Keyword : General Purpose computation on the Graphics Processing Unit, Cooperative Thread Array
Scheduling Schemes, Performance, Parallelism
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2. Cooperative Thread Array
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1. Static CTA Scheduling Scheme
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V. Experiments

1. Experiment environment
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Table 1. Hardware parameters

FERL

ZF

HA
Number of SM 14
Warp Size(SIMD Width) 32
Number of Threads/SM 1024
Shared Memory/SM 16KB
Constant Cache/SM 8KB, 2-way 64byte lines,
Read-only

Texture Cache/SM

12KB, 24-way 128byte
lines, Read—only

L1 Data Cache

16KB, 4-way, 128byte

Bandwidth

lines
Unified L2 Cache 64KB, 8-way, 128byte
lines
Clock (Core: 575MHz: 575MHz:
Interconnection: DRAM) 750MHz
Number of Memory
6
Controller
Number of Memory 5
Chip/Controller
Memory Channel 4 bytes

GDDR3 Memory Timing

tCL=10, tRP =10,
tRC=35, tRAS=25,
tRCD=12, tRRD=8

Warp Formation

Post Dominator

CTA&Warp Scheduler
(Scheduling Scheme)

Two—level scheduler
(Round—Robin)

Table 2. Interconnection network parameters

AlS QIX} ot
Topology Crossbar
Routing Mechanism Destination Tag
Routing Delay 0
Virtual Channels 1
Virtual Channel
Delay 0
Virtual Channel 8
Buffers
Virtual Channel )
Allocator ISLIP
Input Speedup 2
Output Speedup 1
Internal Speedup 1
Flit Size 32 bytes

WZeh 2 ¢l
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2. Benchmark programs
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Table 3. Benchmark programs
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V. Experiment result

1. Performance according to number of CTAs
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Fig. 3. GPU performance according to number of CTAs assigned to the SM
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