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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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2. IPC-based Dynamic CTA Scheduling
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V. Experiments

1. Experiment environment

o] ol X= A ol disiA hersiAl A staat gt
7t SMell CTAZ &3a7] $lsiM, GPUS A%S B71ste Al
FHoHR Aol HEE GPGPU-SIM[16]3 A= A
AEHCIEE  McPAT[17]& EEL& A& o E %]
GPUWattch[18]& &-&3slo] GPUE EEH3I3ith GPU B

o 2= NVIDIAARY] Fermi 72 GPUSQ! TeslaC2050
S Ragstq A8S FAsGIT12]. # =EdllA GPU 29
o2 ARE-SF Tesla2050 ¥RF ofue} ol e o
w9 GPU= APIE SallA AlQke 719 #-80] 7hssitt.
1
1

= SMe] 147e]w 7} SMe
HO]‘:} Lq_‘—,q_/\i )disjoﬂ/ﬂ /\]—

E
S
]
l'?_
F 13 2% GPU 2ddgo] g st=do] 4
Aol 4 g e
o Al M AHE
&9 7Fed Al CTA 75+ 8
&8 9

9= Aol CTA &9 /)= 11270tk

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

#Hix|ol3 o OFX} =
Sobol
Quasirandom SQRNG Sobol Quasirandom #H3&
Number [19] MM
Generator
SHoR o= 7
Simple SimTem Hzz| HEgs #HEZE
Templates [19] st WHE HoiFs ME
.u.ij_EH
HW ZST Mo ARA F
Heart Wall | 150 Mmel 25elg £
KM Holg ofoldolA =2
K-Means [20] A8l EAHY
dne|E
Graph
Algorithm: BFS JefZolM EM HMZS
Breadth—First [16] Fdsts L12E
Search
EZ DNA @7|Md =z
MUM THE Hz 2AEE
MUMmerGPU | g jaste =it M
T2

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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