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Parallel Performance Measurement of Heterogeneous
Parallel Systems with GPUs

W XCRJE:  International Conference on Parallel Processing(ICPP’11,
CCF B2R)

WX AE#E . University of Tennessee, Knoxville, Innovative
Computing Laboratory (ICL) ; Technische Universitat Dresden,
Center for Information Services and High Performance Computing
(ZIH), Germany ; NVIDIA Corporation, Santa Clara, CA ;
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CPU: Intel Core 4770K @ 3.5GHZ 4C8T

N FE: 1333MHz DDR3 32GB

GPU: Nvidia Geforce GTX1080 @ 1.73GHz
CUDA core: 2560

ff: 5000MHz GDDR5X 8GB

B HE4E: University of Florida Sparse Matrix Collection, i%&HX
T 4765 FERE

M ¥:: Event queue method
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Nvvp(NVIDIA Visual Profiler)_
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Results vold cub;:DeviceSpmvKernel <cub::DispatchSpmv<do...
. Mo Source Flle Mapping Starnt | 820217 ms
The source-assembly viewer could not be shown because source-file mappings are missing from the kernel, End i 829,408 ms (
You can enable source-file mappings by using the -lineinfa flag when compliing the kernels. |
ppings by g i plling Duration | 190.245 ps
+ Kernel Profile - Instruction Execution Stream | Default
The Kernel Profile - Instruction Execution shows the execution count, inactive threads, and predicated threads for each source and assemt Grid Slze | [7489,1,1]
Optimization: Select a kernel or source file listed below to view the profile. Examine portions of the kernel that have high execution count: Block Size [ E4,1,1]
Cuda Functions : Registers { Thread 38
Shared Memary/Block | 3,016 KiB
T Analysis i GPU Details CPU Details & Consol Sattings w " B [FlProperties i Ly |
E i w Reset All i Analyze All | Results vold cub::DeviceSpmvKernel <cub::DlspatchSpmy <do...
Gold Uk Deiicst pmukarnsl S eubBIiE @ Grid 5ize Too Small To Hide Compute And Memory Latency ' T b teexis -
The kernel does not execute enough blocks to hide memory and operation latency. Typically the kernel grid size must be large enough |
Kernel Performance Limiter (] to fill the GPU with multipl ves” of blocks. BEased on theoretical occupancy, o Force GTX 1 can simultanecusly execute Reglsters (Thread : 38
4 blocks on each of the 20 5Ms, so the kernel may need to execute a multiple of 450 blocks to hide the compute and memory latency Shared Memory/Block i 3.016 Kig
BNEY If the kernel is executing concurrently with other kernels then fewer blocks will be required because the kernel is sharing the SMi with v o““?lﬂl\‘- | T
= - those kernels T | ——
NVIDIA Visual Brofiler B =« 0652 &

File Wiew Window Help

View
! % “NewSession)

Exacution Count

=  Hot Spot - Execution Count «

™ void cub: DeviceSpmyvKernel < cub: : DispatchSpmyv <double, int> PtxSpmvPolicyT, cub::ReduceByKeyScanTileState <double, int, bool= 1>, double, int, int2, bool=0, bool=0>
Disassambly
INIcub16DevicespivkernelING 1204spatchSpmvIdiEI4PLxSpnvPal LeyTENS 24ReduceRyKeyScanTilestateTdiLbIEEEDidint2LhOELBOEEEVNS 10SpmvParansIT1 T2 EEPTI PNS 12KeyValuePalrIS9 S8 EELTO i:

MoV R1, clexe][ax2a);

SR PO, SA_CTATD.X;

SR R2, SR CTATID.Y!

S2R R3G, SR TID.X;

{ XMAD.MRG R3, RO.rouse, cloxd] [8x18).H1, RZ;

SSY “L L ) I

XMAD B2, AD.rewse, cloxa] (Ox18], A2,

HMAD.PSL.CRCC R31, RO.H1, RI.HL, R3;

TSETP.GE.AND P@, PT, R¥1, cléx@](fxlaR], PT;

BPA SYNC;

1 ISETP.GT,U32 . AND PB, PT, R3O, Bxl, PT;

S SR N Y } —
BPE SYNC; -
MoV B2, RE; \

46 total threads

s out of 2

o R reuse, cloxB][8x198], @x3)

. clBx@l [0xl0c], RE, @x3;

EJ0A M2, [R2];
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