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Visual Profiler

NVidia Visual Profiler, NVVP

e [MocTtaBnaerca smecTe c toolkit-om
e Linux/Windows

timeline BbinonHeHWsa KomaHAa Ha GPU

[TOKa3aHUA CHETYNKOB PA3NNYHbBIX CODObITUM
PacueTtr meTpuK

ABTOMATUYECKUN aHaNN3 3OPEKTUBHOCTU
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File -> new Session

File View Help

-
‘, Create New Session E‘Elg

Executable Properties

File:
Working directory:
Arguments:

Environment:

(C:\a(amples\streams.a(e Browse...
Ciexamples Browse...

10241024

Mame Value

Delete

"

[yTb K ucnonHaemomy dpanny Next > Finich

[lepemeHHble OKpYyXeHUA

=
[
‘i o Paboyvan AMpeKTopUA
cope
«af ¢ [lapameTpbl 3anycKa
Anal o
Stages

B Prope 22 Detaiq =0




File -> new Session -> next

File View Help

E Prope &2

(& Detail | = O

@ Create New Sﬁsmt—'
Executable Properties
Set executable properties
Execution timeout:  Enter maximum execution timeout in seconds [optional] seconds
[7] Start execution with profiling enabled
[#] Enable concurrent kernel profiling
Run analysis
* He BblbupanTe run analysis
LN
s & * WHaye nporpammy cpasy
cope
Analyze Entir BbIMOJIHAT MHOTO pPa3
Analyze Kern
Stages
Reset All | | [ Analyze Al |
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Toolbar

File View Run_Help
CEHE [RE | H e e L&

Q, Collect Metrics and Events

.. Configure Metrics and Events

*  ABTOMAaTUYECKUIN aHaNU3
* Paccumutatb timeline
* CobpaTb NOKa3aHUA CYHETYMKOB N METPUK
* BbibpaTb UHTEPECYIOWME CHETYUKU U
METPUKU




File View Run Help

CEE WS

Raa|@a

© Newsession 11

0,25 s 035 0,35 s
1 1

[=] Process 7644
[=| Thread 5340
Runtime AFT
Driver AFL
Profiling Overhead
[=] 0] GeFarce GT 540K
[=] Context 1 (CUDA)
S MemCpy [HtoD)
I MemCpy (DtoH)

= Compute

[=| streams
Stream 7
Stream &
Stream 9
Stream 10

7 100,0% [4] calcExpiflo...

4

cudaEventSynchronize

calcExp(float™, fl...

calcExp(float™, fl...
calcExp(float™, fl...

calcExp(float™, fl...

calcExp(float™, fl...

calcExp(float™, fl...
calcExp(float®, fl...

calcExp(float™, fl...

- calcExp(float™, fl...

calcExp(float™, fl...

calcExp(float™, fl...

calcExp(float™, fl...

b

El Prope 2 Detailw =0

calcExp(float™, float™, int)

Mame Value
Start 297 987 ...
End 331,665 ...
Duration 33,678 ms
Grid Size [ 250,10...
Block Size [51211]

Registers/Thread G

Shared Memory/Bloc 0 bytes

Occupancy
Theoretical

L1 Cache Configuratic
Shared Memory R 48 KB
Shared Memory B 48 KB

100%

TGl Analysis | o) Details | E] Console 2 . [ Settings|

Xk BREEE 2 BE-riy—0

<terminated> C:\Program Files\NVIDI& GPU Computing Toolkith CUDAVWS.O\Bin\nvprof.exe

NumberOfElements: 51280888

CUDA error: no error

ElapsedTime testAsyncStream: 182.53




~

OCHOBHO®E OKHO

File Wiew Run Help
C9 &, g ey O~ | 2 E[K]E

% *Mew Session &2 =B {E Prope &1 Detailw =0
| 0,255s 03s 0355% lP['ha.lt float™, int)
E Process 7644 Korpla M B Ka Kyl_o Value
[=] Thread 5340 o Lq 907 587
Runtime APL yCcTpoOnCTBO CTOPOHY d 331,665
Driver API ration 33,678 ms
Profiling Cwverhead KonMpOBanM id Size [ 250,10...
(= 0] GeForce GT 540 & mbck Size [5121,1]
= Coptextd (CUDA Registers/ Thread G
T MemCpy (HtoD) Shared Memory/Bloc 0 bytes
Occupan
S MemCpy [DtoH) pancy
[ calcExp(float™, fl... calcExpl(float™, fl... Theoretlcal. - 100%
= Compute r— r— L1 Cache Configuratic
calcExp(float®, fl... calcExp(float®, fl...
Shared Mermory Ri 48 KB
T 100,0% [4] calcExpiflo. . cacxptioat, 1 calcBplfloat, fl.. Shared Memaory B 48 KB
calcExo(float™ fl... calcExo(float™ fl...
(E| Streams
Stream 7 - calcExp(float™, fl... -
Stream 8 - calcExp(float™, fl... -
Stream 9 - calcExpl(float™, fl... -
Stream 10 - calcExp(float™, fl... - Ka Kne ﬂApa
4 0
\_ | | /| CKONbKO paboTanu
[l Analysis ﬂfoj Details (E Console E@\E@ Settings} R X % |I
<terminated> C:\Program Files\NVIDI& GPU Computing Toolkit\CUDA\VS.U\bin\nvprof.é{ L
NumberOfElements: 51286006 -
ElapsedTime testAsyncStream: 182.53
CUDA error: no error MOTOKN




OCHOBHOe OKHO

File Wiew Run Help

C9 &, g ey O~ | 2 E[K]E

% *Mew Session &2

= B || = Prope 2 Detailw =0

0,25 s 035 0,35 s

045

Process 7644
[=] Thread 5340
Runtime API

Dirjyar AT

cudaEventSynchronize

Profiling Owverhead
[=| [0] GeForce GT 540M
— [nntﬂ\‘ﬂ [l MmN

Pabota CUDA API
Ha XocTe

[laHHbIe MO 3anycKy:

calcBExpl(fl

7 100,0% [4] calcExpiflo...

rpua, pecypcsl, Bpems
BbINOJIHEHUA

calcExp(float™, fl...

calcExp(fle

KoHconbHbIN BbIBOA,

calcExp(float™, fl...

Stream 10 |

4

calcExpl(float™, fl...

- calcExp(float™, fl...

-

N

* x =

¢
Mame

Start

End

Duration

Grid Size

Block Size

Registers/Thread

Shared Memory/Bloc

Occupancy
Theoretical

L1 Cache Configuratic
Shared Mermory R
Shared Memory Ex

Value
297 987 ...
331,665 ...
33,678 ms
[ 250,10...
[51211]
]

0 bytes

100%

45 KB

43 KE/

‘% L

—
N

S~
rfg Analysis ﬂfoj Details (E Conscle 2 | Settings}

Xk R EE #BE~-r5-—N

terminated> C:\Program Files\NVIDIA GPU Computing ToolkithCUDAWS . bin\nvprof.exe

fumberOfElements: 51288860
lapsedTime testAsyncStream: 182,58
UDA error: no error

\_




~ CYeTUYUKM U MeTPpUKH

File View Run Help

c9 5] B ey G - | & S

[=F
= (ST | -

% “MNew Session &2

p
t Metncs and Events

.:ulilg

Detail

0,25 Metrics and Events

[=I Process 7644
[=| Thread 5340
Runtime API
Drriver APT
Profiling Overhead
[=| [0] GeForee GT 540M
[= Context1 (CUDA)
' MemCpy [HtoD)
T MemCpy [DtoH)

=] Compute

Select metrics and events to be collected on individual devices

", int)

Yalue

Device: ’GeForce GT 540M -

Metrics | Events

(=] Memary

[7] Requested Global Load Throughput

[] Requested Global Stere Throughput

[T] DRAM Read Throughput
DRAM Write Throughput
[7] Global Store Throughput
Global Load Throughput
[7] Global Memaory Load Efficiency
[7] Global Memaory Store Efficiency

= B8

297 987 ...
331,665 ...
33,678 ms
[ 250,10...

- [51211]

ead 6

n
-

ifeal 100%
figuratic
mory R 48 KB
‘Memory B 48 KB

ory/Bloc 0 bytes

calcExp(float®, float®, int)

[=| Streams [7] Local Memory Owverhead
Stream 7 -ml [7] Instruction
Stream § - [7] Branch Efficiency i
Stream 9 -
Stream 10 - Apply and Run ] | OK I ’ Cancel ]
]

Cm Analysis |Co) Details 23 = ConsoleWE@Settings] %, | b= Ay = O
Mame Start Time  Duration Grid Size  Block Size Regs  Static SMem  Dynamic SMem Size Throughput Global Load Throughput  DRAM Write Throughput it
Memcpy HtoD [async] 221,088 ms 8957 ms n/a n/a n/a n/a n/a 48828 MB 5,32 GB/s n/a n/a
Memcpy HtoD [async] 230074 ms 9124 ms n/a n/a n/a n/a n/a 48828 MB 5,23 GB/s n/a n/a =
calcExp(float®, float®, int) 230,656 ms 33,654 ms  [250100,11  [51211] 6 0 0 n/a n/a 1,67 GB/s 1,67 GB/=
Memecpy HtoD [async] 233226 ms 9,091 ms n/a n/a n/a n/a n'a 48828 MB 5,25 GB/s n/a n/a
Memecpy HtoD [async] 248341 ms 9107 ms n/a n/a n/a n/a n'a 48828 MB 5,24 GB/s n/a n/a
calcExp(float®, float®, int) 264,304 ms 33,688 ms [2501001]  [51211] 5] ] 0 n/a n/a 1,67 GB/s 1,67 GB/=

207987 ms 33,678 ms  [250,1001]  [51211] 6 0 0 n/a n/a 1,67 GB/s 1,67 GB/s A
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CYETYMKU N METPUKU

File View Run

4

Help

by my G - | = & [E) B

% “MNew Session &2

p
‘ Metncs and Events

| 0'2.5 5

E| Process 744
[=| Thread 5340

Metrics and Events

Select metrics and events to be collected on individual d

Bbibop

YCTPOMNCTBA

Yalue

»

MepekntoueHne mexay

cyetynkamm /

METPUKaMU

emory R 45 KB
emory Ex 48 KB

Cm Analysis [Coy Det@/g\a Consolew || Settingq

Mame

Memcpy HtoD [async]
Memcpy HtoD [async]
calcExp(float®, float®, int)
Memcpy HteD [async]
Memcpy HteD [async]
calcExp(float™, float®, int)
calcExp(float®, float®, int)

Start Time  Duration Grid Size
221,088 ms 8957 ms n/a
230074 ms 9124 ms n/a
230,656 ms 33,654 ms  [250,100,1]
233226 ms 9,091 ms n/a
248341 ms 9107 ms n/a
264 304 ms 33,688 ms  [250,100,1]
207987 ms 33,678 ms  [250,100,1]

Runtime API Device: ’GeForce GT 540M 1/
Driver APT -
Profiling Overhead Metrics | Events
[=| [o] GeForce GT 540M
[=| Context 1 [CUDA) al Load Throughput
SF MemCpy [HtoD) _- [7] Requested Global Throughput
T P [7] DRAM Read Throughput
DRAM Write Throughput
= [7] Global Store Throughput
ﬂ'aHHble no Global Load Throughput
- [7] Global Memaory Load Efficiency
BbIMO/IHEHNKO KOMaA HA [7] Global Memaory Store Efficiency
= . Local Memaory Overhead
Ha Bknagae Details 0 | Lroce! Memery
[7] Branch Efficiency
Stream 9 -
Stream 10 -

3HayeHnAa cCHeTYNKOB

U METPUK ONA

Apply and Run ] [

—

m
I3
(=]
=
o=
Q
[l
[e]
o
=
m
W

297 987 ...
331,665 ...
33,678 ms
[ 250,10...
[51211]

we | B2 9,

A =

|

n/a
n/a
[51211]
[51211]

3anycKoB aaep
.6 -U -EJ
6 0 0

Size Throughput Global Load Throughput  DRAM Write Throughput

8828 5,32 GB/s n/a n/a
8828 MB T e
n/a 1,67 GB/s 1,67 GB/=
48,828 MB n/a n/a
48,828 MB n/a n/a
n/a 1,67 GB/s 1,67 GB/=

n/a 1,67 GB/s 1,67 GB/=

*

m




CYETYMKU U METPUKNK

Event

* HeKoTOpOe HU3KOYPOBHEBOE COObITME, HANPMUMEP Kell-
npomax, 6aHK-KOHPAUKT, OpaHUYUHT, 3aBepLUEeHne
BbIMONHEHMA Bapna U T.4.

e B cneunanbHbIX pPpernctpax-cHeTy4mnKax Ha
MybtTuUnNpoueccopax HakanamBakoTCA KONHECTBA TAKUX

CObbITUN

Metric

* bonee BbicCOKOypoBHeBaa MHGOPMaALMSA, PpaccYMTbiBaemasn
Ha OCHOBE CYEeTYMKOB, Hanpumep, % Kell NPoOMaxos

[Tpnmepbl CHETYUKOB N METPUK B CIeAVIOLLUNA pa3



=

[lone3Hble MeTPpUKHn

MeTpUKM paccYnTbIBAOTCA Ha OCHOBE 3HAYEHMI annapaTHbIX
CYeTYNKOB

OnncaHnAa MmeTpuUK -

To4yHble dopmynbl pacyeTa MOXKHO HAUTU B
CUDA_Profiler_User_Guide.pdf


http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html

[lone3Hble MeTPUKN

achieved occupancy
branch_efficiency — nona Bapnos, BbINo/IHEHHbIX 6€3 bpaHuen

warp_execution_efficiency — cpeaHas nona akTUBHbIX HUTEN B
Bapnax

inst_replay_overhead — nosTopbl MHCTpYKLUKMM (13-33
cepuanusauunmn) / obuiee YMcNo BbINOJIHEHHbIX YCTPOMCTBOM
MHCTPYKLUN

shared_replay_overhead, global cache_replay overhead,
local_replay_overhead — pa3speneHune npeabiayiiero no
NPUYNHAM



[lone3Hble MeTPpUKHn

dram_read_throughput— 06bem namatn, otaaHHoM sapy /
BPeMs BbINOJIHEHUA

gld_throughput - 06vem rnobanbHOM NamaATU, OTAAHHOM AAPY
/ Bpems BbINOJIHEHUA

gld_requested_throughput - 06em rnobanbHOM namaATy,
3anpoLlleHHbIN sapom / Bpems BbINOJHEHUSA
gld_efficiency — gld _requested_throughput / gld throughput

dram_write_throughput, gst_throughput,
gst_requested_throughput, gst_efficiency - aHanornyHo ana
3anucu



[lone3Hble MeTPpUKHn

|11 _cache_global_hit_rate — nonsa Kew-nonagaHunm npu
obpalweHun K rnobasibHOM NamaATn

I1_cache_local_hit_rate — gona Kew-nonagaHuun npu
0bpalleHMM K TOKA/IbHOM NaMATH

12_11_read_hit_rate —pona Kew nonagaHuit npmn obpawleHnn
Kewa |1 K Kewy 12

local_memory_overhead - nona nokanbHOM NnamaTH B
obmeHax mexay |1 un |2

IPC — 4nCcno MHCTPYKLMK, 3aNyCKAaeMbIX 3a LIMKA paboTbl warp
scheduler
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File View Run Help

/ﬂpmme

CEHE WS vy|®g & F R|EEE

& *NewSessionl =

=0

|s

0755

1,25

= Process "matmul” (11515)
[= Thread 871798592
~ Runtime API
- Driver API
- Profiling Overhead
= [1] Tesla C2075
= Context 1 (CUDA)
=l Compute
= 41,6% simple(cudaPitchedPtr, ...
=5 34,2% padding(cudaPitchedPtr...
= 10,7% sharedMem(cudaPitche...
=F 7,3% sharedMemZ2Elem(cudaP...
= F 6,1% sharedMem4Elem(cudaP...

simple(cudaPitchedPtr, cudaPitchedPtr, cudaPitch... padding(cudaPitchedPtr, cudaPitchedPtr...| sha

simple(cudaPitchedPtr, cudaPitchedPtr, cudaPitch...
padding(cudaPitchedPtr, cudaPitchedPtr...

sharedMe...

shared...

= Streams
- Default simple(cudaPitchedPtr, cudaPitchedPtr, cudaPitch... padding(cudaPitchedPtr, cudaPitchedPir...
[w Analysis ﬁ_‘oj Details = ~ B Console] ) Seﬁings]
Name Duration  Grid Size Block Size Regs Static SMem Executed IPC  Achieved Occupancy Global Load Transactions Global Load Transactions Per Request Global Load Throughput
simple(cudaPitche... 377,653 ms  [64,641] [32,321] 13 0 1,243 0,667 797691327 1,487 270,543 GB/s
padding(cudaPitc.. 310,587 ms [64,128,1] [32,16,1] 13 0 1,734 0,947 554131087 1,033 260,176 GB/s
sharedMem(cuda.. 97,391ms [64.641] [32321] 20 8192 1,03 0,667 16801792 1,001 22,131 GB/s
sharedMem2Elem... 66,224 ms  [64,64,1] [32,16,1] 25 8192 1,117 0,666 16801791 1,001 29,928 GB/s
sharedMem4Elem... 55373 ms  [64,321] [32,16,1] 27 12288 1,188 0,666 12601344 1,001 27,21 GB/s
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Command-line profiler

BkAtoyaeTcA/oTKAOYaeTCA Yepes NepeMeHHY0 OKPYKeHUS
COMPUTE_PROFILE:

$export COMPUTE_PROFILE=1
S./a.out

Nnn

SCOMPUTE_PROFILE=1 ./a.out



dann nora

o ymonyaHuto nuweT nor npodpuanposKkn B damnnbl
cuda_profile %d.log B Tekywen aupektopum (pwd), roe %d
3aMeHseTcA Ha HOMep KOHTEKCTa

e Nna kaxxgoro GPU csoun nor npoduUanpoBKM -
cuda_profile_0.log, cuda_profile 1.logu T.A4.

MOKHO M3MEHUTb Yepe3 NepeMeHHYo
COMPUTE_PROFILE LOG:

Sexport COMPUTE_PROFILE_LOG=example.%d.log
SCOMPUTE_PROFILE=1 ./a.out



[NlognepXmnBaemble popmaTbl
Key-Value-Pairs (no-ymonyanuio)

method,gputime,cputime,occupancy
_Z6kernelPfi,1724792.500,17.270,1.000
_Z6kernelPfi,1724766.000,5.320,1.000
_Z6kernelPfi,1724765.625,8.675,1.000

Comma-Separated Values

method,gputime,cputime,occupancy

method=[ _Z6kernelPfi ] gputime=[ 1724745.250 ] cputime=[ 17.638 ] occupancy=[ 1.000 ]
method=[ _Z6kernelPfi ] gputime=[ 1724793.750 ] cputime=[ 5.287 ] occupancy=[ 1.000 ]
method=[ _Z6kernelPfi ] gputime=[ 1724740.500 ] cputime=[ 8.878 ] occupancy=[ 1.000 ]



=

[NlognepXmnBaemble popmaTbl

Comma-Separated Values BkatoyaeTca yepes nepemeHHyo
COMPUTE_PROFILE_CSV:

Sexport COMPUTE_PROFILE_CSV=1
SCOMPUTE_PROFILE=1 ./a.out

Nnun cTpoyKkon B panne KoHPuUrypauuu:

profilelogformat CSV



/ ‘

CTaHOapTHbIE CYHETYUKA

Command-line profiler no ymonuyaHuto ana KaxXaom KomaHabl,
BbIMNOJIHEHHOM Ha GPU, BbIBOAUT B OTAENbHOW CTPOKE:

e method — numsa agpa | memcpyHtoD | memcpyDtoH
e gputime — CKO/NbKO BpeMeHM KOMaHAa BbiNosiHANACb Ha GPU
e cputime — CKO/IbKO BpeMeHM KOMaH4a BbINOIHANACb Ha XOCTE

o [1nAa HeONOKMPYIOLLIMX KOMAHA, — BPema 3anycKa, 3aTpayeHHoe
XOCTOM Ha 3anycK

o 1na 6NOKMPYOLLMX — NOJIHOE BPEMSA, Ha KOTOPOE
3a610KMpoOBaNaCb XOCT-HUTb

* occupancy



=

dann KoHPUrypaumm

dainn, B KOTOPOM YKa3aHbl UAEHTUPUKATOPbI MHTEPECYHOLLMX
onuuin/c4eTyMKoB, NO OAHOMY B CTPOKE + CTPOKMU C
KOMMEHTapPUAMM, HauMHatowmeca c #

JlocTynHble onuuu:

L oCTynHble cHEeTYNKMU:

$nvprof --query-events


http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html
http://docs.nvidia.com/cuda/profiler-users-guide/index.html

CDavl‘/’m KOHpUrypaumm

YKa3biBaem ¢pann B nepemMeHHON OKPYHKEHUA
COMPUTE_PROFILE_CONFIG:

S cat profiler.config

#some comment

gpustarttimestamp

streamid

Sexport COMPUTE_PROFILE_ CONFIG=profiler.config
SCOMPUTE_PROFILE=1 ./a.out



[Tpnmep

$cat profiler.config

gpustarttimestamp

streamid

conckerneltrace

gridsize

$export COMPUTE_ PROFILE CSV=1

$export COMPUTE _PROFILE CONFIG=profiler.config
$export COMPUTE_ PROFILE LOG=example.%d.log
$export COMPUTE PROFILE=1

$./a.out



[lpnumep

$cat example.0.log

# CUDA_PROFILE_LOG_VERSION 2.0

# CUDA DEVICE 3 Tesla (2075

# CUDA_CONTEXT 1

# CUDA_PROFILE CSV 1

# TIMESTAMPFACTOR 13a27e35a487845e
gpustarttimestamp,method, gputime, cputime,gridsizeX,gridsizeY,occupancy,streamid
13a71b99010t2020,memcpyHtoD,397217.531,1501.8090,,,,1
13a71b9930a33d40,memcpyHtoD, 393306.625,1338.747,,,,1

13a71b99483ee600, Z6matmulld4cudaPitchedPtrS S ,12667.392,5.871,32,32,0.667,1
13a71b99490c0bcO,memcpyDtoH, 2406.752,4200.187,,,,1

* ®ann example.0.log moxHO oTKpbITb B Visual Profiler



/

/

Visual Profiler & Command-line

Jlor command-line npoduanposLimKa MoXHO OTKpbITb B NVVP,
ecnu

e B KOHOUrypaumum yKasaHnbl gpustarttimestamp n streamid - ans
nocTpoeHma timeline

e @opmart CSV

MO»HO OTKPbITb CPa3y HECKOJ/IbKO /10roB — nx timeline byayT
CK/1IEEHbI

® Ecnm HECKONIbKO N0roB NOYYMUNOCH B Pe3y/ibTaTe MPOroHOB C
PA3/INYHbIMM HabopaMmM CHETYMKOB — 1yyLLIE BPYYHYIO
o06beaAnHUTL CTONOLbI



/ .

HecoBmeCcTMMOCTb CHEeTYUKOB

HekoTopbie cHeTYMKM He MOryT ObITb CObpaHbl 38 OANH NPOTroH
e Hanpumep, gld_inst_32bit u sm_cta_launched

B aTom cnyyae npoduampoBLLMK BbibepeT coBMeCcTMMbIN Habop
CYETUYUKOB, a B nor npodunnposkn aobasut «NV_Warning:
Counter 'sm_cta_launched'is not compatible with other
selected counters and it cannot be profiled in this run»

Visual Profiler aBTomaTnyeckm aenaet Hy*KHO€e YMCI0 MPOroHOB.,
Ho ¢ command-line profiler aTo npnxoanTca genatb BPY4YHYIO



Command Line Profiler & meTpuku

Command-line profiler He noaaepxnBaet meTpukn!






nvprof

«bakeHA» nvvp

[To3BoAsIEeT BLICTPO MOCMOTPETb YTO-CKOJIbKO CYMUTAETCA,
cobpaTtb COObITUA N METPUKM

[aHHblie npodunnpoBkM nvprof moryt 6bIThb
3KCMOPTUPOBAHbLI B NVVP



Ilchonb3oBaHue

Komnunauusa octaetca 6e3 nameHeHnmn
[MpodumnnposkKa:

$nvprof [onumu] [ucnonHaembin painn] [napameTpsi]

PeXuMmbl :

e Summary

e Trace

e Events/metrics



PexXnmbl

Summary

BoicTpbIM cnocob y3HaTb Ha YTO ywaa 6oabluaa 4acTb
BPpEMEHU UCMONHEHNA

Trace
Tpacca sbi3osos CUDA API n GPU-onepauyunmu

Events/metrics
CobbITMA N MeTpUKn



Summary

$nvprof ./matmul 1024 1024 1024

BbIBECTU CMUCOK MCNOIb30BAHHbIX GYHKLMN TYNIKUTA, A4ep,
nepecbiNoK AaHHbIX.

[1lna Kaxaom onepauunn:
e [lonAa ot obulero BpemMeHu BbINO/IHEHUSA, 3aTPAYEHHOE Ha BCE
BbINOJIHEHUA ONepaLun
e CymmapHoe Bpems BCEX BbIMOJIHEHUI onepauum
* Yycno BbINO/IHEHUM
* Bpemsa BbiNO/NHEHUA (CpeaHee, MUHUMANbHOE, MAaKCMMAJIbHOE)



[loumep Summary

$nvprof ./matmul 1024 1024 1024

Elapsed time: 5.10317
CUDA error: no error

==12718== NVPROF is profiling process 12718, command:
==12718== Profiling application:

==12718== Profiling result:

Time (%) Time Calls
58.87% 5.0759ms 1
21.73% 1.8737ms 2
19.40% 1.6731ms 1

==12718== API calls:

Time (%) Time Calls
59.33% 104.54ms 3
31.37% 55.274ms 1

2.95% 5.2055ms 1
2.84% 5.0000ms 3
1.55% 2.7308ms 332
1.29% 2.2730ms 4
0.33% 577.77us 3
0.17% 308.30us 4
0.13% 221.07us 4

Avg
5.0759ms
936.83us
1.6731ms

Avg
34.847ms
55.274ms
5.2055ms
1.6667ms
8.2250us
568.24us
192.59us
77 .076us
55.267us

Min
5.0759ms
923.18us
1.6731ms

Min
153.32us
55.274ms
5.2055ms
1.0558ms

270ns
549.16us
161.06us
64.779us
52.939us

Max
5.0759ms
950.47us
1.6731ms

Max
104.23ms
55.274ms
5.2055ms
2.7587ms
425.65us
579.66us
252.17us
90.876us
59.994us

./matmul 1024 1024 1024
./matmul 1024 1024 1024

Name

matmul (cudaPitchedPtr, cudaPitchedPtr, cudaPitchedPtr)
[CUDA memcpy HtoD]

[CUDA memcpy DtoH]

Name

cudaMallocPitch
cudaDeviceReset
cudaEventSynchronize
cudaMemcpy2D
cuDeviceGetAttribute
cudaGetDeviceProperties
cudaFree
cuDeviceTotalMem
cuDeviceGetName
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[loumep Summary

$nvprof ./matmul 1024 1024 1024

Elapsed time: 5.10317
CUDA error: no error

==12718== NVPROF is profiling process 12718, command:
==12718== Profiling application:

==12718== Profiling result:

Time (%) Time Calls
58.87% 5.0759ms 1
21.73% 1.8737ms 2
19.40% 1.6731ms 1

==12718== API calls:

Time (%) Time Calls
59.33% 104.54ms 3
31.37% 55.274ms 1

2.95% 5.2055ms 1
2.84% 5.0000ms 3
1.55% 2.7308ms 332
1.29% 2.2730ms 4
0.33% 577.77us 3
0.17% 308.30us 4
0.13% 221.07us 4

Avg
5.0759ms
936.83us
1.6731ms

Avg
34.847ms
55.274ms
5.2055ms
1.6667ms
8.2250us
568.24us
192.59us
77 .076us
55.267us

Min
5.0759ms
923.18us
1.6731ms

Min
153.32us
55.274ms
5.2055ms
1.0558ms

270ns
549.16us
161.06us
64.779us
52.939us

Max
5.0759ms
950.47us
1.6731ms

Max
104.23ms
55.274ms
5.2055ms
2.7587ms
425.65us
579.66us
252.17us
90.876us
59.994us

./matmul 1024 1024 1024
./matmul 1024 1024 1024

Name

matmul (cudaPitchedPtr, cudaPitchedPtr, cudaPitchedPtr)
[CUDA memcpy HtoD]

[CUDA memcpy DtoH]

Name

cudaMallocPitch
cudaDeviceReset
cudaEventSynchronize
cudaMemcpy2D
cuDeviceGetAttribute
cudaGetDeviceProperties
cudaFree
cuDeviceTotalMem
cuDeviceGetName
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[loumep Summary

$nvprof ./matmul 1024 1024 1024

Elapsed time: 5.10317
CUDA error: no error

==12718== NVPROF is profiling process 12718, command:
==12718== Profiling application:

==12718== Profiling result:

Time (%) Time Calls
58.87% 5.0759ms 1
21.73% 1.8737ms 2
19.40% 1.6731ms 1

==12718== API calls:

Time (%) Time Calls
59.33% 104.54ms 3
31.37% 55.274ms 1

2.95% 5.2055ms 1
2.84% 5.0000ms 3
1.55% 2.7308ms 332
1.29% 2.2730ms 4
0.33% 577.77us 3
0.17% 308.30us 4
0.13% 221.07us 4

Avg
5.0759ms
936.83us
1.6731ms

Avg
34.847ms
55.274ms
5.2055ms
1.6667ms
8.2250us
568.24us
192.59us
77 .076us
55.267us

Min
5.0759ms
923.18us
1.6731ms

Min
153.32us
55.274ms
5.2055ms
1.0558ms

270ns
549.16us
161.06us
64.779us
52.939us

Max
5.0759ms
950.47us
1.6731ms

Max
104.23ms
55.274ms
5.2055ms
2.7587ms
425.65us
579.66us
252.17us
90.876us
59.994us

./matmul 1024 1024 1024
./matmul 1024 1024 1024

Name

matmul (cudaPitchedPtr, cudaPitchedPtr, cudaPitchedPtr)
[CUDA memcpy HtoD]

[CUDA memcpy DtoH]

Name

cudaMallocPitch
cudaDeviceReset
cudaEventSynchronize
cudaMemcpy2D
cuDeviceGetAttribute
cudaGetDeviceProperties
cudaFree
cuDeviceTotalMem
cuDeviceGetName



CPU Trace

$nvprof --print-api-trace ./matmul 1024 1024 1024
e Tpacca Bbisosos CUDA API

e J1nAa KaXXgoro Bbi30Ba B OT,EI,EI'IbHOVI CTPOKeE BpeMA CTapTa U BpeEMA
BbINO/THEHUA

e He Tonbko CUDA runtime API, Ho n CUDA driver

o CUDA driver APl — Hu3koyposHeBoe API, Ha KoTopom noctpoeH CUDA
runtime
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CPU Trace

$nvprof --print-api-trace ./matmul 1024 1024 1024

==13358== NVPROF is profiling process 13358, command: ./a.out 32768 1 2 2
==13358== Profiling application: ./a.out 32768 12 2
==13358== Profiling result:
Start Duration Name
(126.71ms 1.3140us cuDeviceGetCount |

126.72ms 402ns cuDeviceGet

&126.73ms 404ns cuDeviceGet J\ O4yeHb MHOIo HEABHbIX BbI3OBOB
e cuDeviceGet ana nonyyeHuma
450.57ms 206.81us cudaMallocPitch napameTpoOB YCTPOMCTBA

450.78ms 1.2243ms cudaMemcpy2D
452.01ms 1.4435ms cudaMemcpy2D
453.46ms 9.1320us cudaEventCreate
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GPU Trace

snvprof --print-gpu-trace ./matmul 1024 1024 1024

e Tpacca GPU-onepauuin — 3anycku saep U KONnMpoBaHMA NaMATH

e [1nA Kaxaon onepaumm B OTAE/IbHOM CTPOKE

o CTapT, NpoA0/IKUTENBHOCTb

[na 3anyckos aaep:

ona,
Pecypcbl (pernctpbl, 0bLian namaThb)

[N KONMPOBAHUWN NAMATW:
Ob6bem
MponyckHasa cnocobHocTb GB/s

YcTponctso
[MoTOK
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GPU Trace

snvprof --print-gpu-trace ./matmul 1024 1024 1024

==13406== NVPROF is profiling process 13406, command: ./a.out 32768 1 2 2
==13406== Profiling application: ./a.out 32768 1 2 2
==13406== Profiling result:
Start Duration Grid Size Block Size Regs* SSMem* DSMem *

289.04ms 13.981ms - - % % %
303.02ms 15.931ms - % # 3 =

303.03ms 1.8371ms (16384 1 1) (512 1 1) 16 0B 0B
304.87ms 15.973ms - - - - -
318.98ms 1.8346ms (16384 1 1) (512 1 1) 16 0B 0B

320.85ms 11.025ms - * # 2 .

[epBas nonoBUHa cTo16U08B
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GPU Trace

=

snvprof --print-gpu-trace ./matmul 1024 1024 1024

Size
67.109MB
67.109MB

67.109MB

67.109MB

Throughput
4.8001GB/s
4.2124GB/s

4.2013GB/s

6.0872GB/s

Tesla
Tesla
Tesla
Tesla
Tesla
Tesla

Device

C2075
C2075
C2075
C2075
C2075
C2075

(2)
(2)
(2)
(2)
(2)
(2)

Context

(B B S SR Syt G i

Stream
13
14
13
13
14
14

BTopaa nonoBuHa ctonbuos

Name

[CUDA memcpy HtoD]

[ CUDA memcpy HtoD]
kernel(double*, int) [363]
[ CUDA memcpy DtoH]
kernel(double*, int) [369]
[ CUDA memcpy DtoH]



CobbITnA/MEeTPUKU

$nvprof --devices <uHgekc> --query-metrics
$nvprof --devices <uHpekc> --query-events
* 3anpocuTb AOCTYMNHbIE ANA YCTPONCTBA METPUKU/COBbITUA

$nvprof -m <meTpuka>,[<meTpuka>] ./matmul 1024 1024 1024
$nvprof -e <cobbiTue>,[<cobbiTue>] ./matmul 1024 1024 1024

e [locumTaTb 3HAYEHUA MeTPUK/cobbiTuin (cpeaHee, MakcMManbHOE,
MMUHMMaANIbHOE) ANA BCeX 3aMyCcKOB KaXaoro aapa
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CobbITnA/MEeTPUKU

$nvprof -m ipc,gld _efficiency,flop_sp_efficiency ./matmul 1024 1024 1024
==13638== NVPROF is profiling process 13638, command: ./matmul 1024 1024 1024

==13638== Warning: Some kernel(s) will be replayed on device 1 in order to collect all
events/metrics.

==13638== Profiling application: ./matmul 1024 1024 1024
==13638== Profiling result:
==13638== Metric result:
Invocations Metric Name  Metric Description Min Max Avg
Device "Tesla C2075 (1)"

Kernel: matmul(cudaPitchedPtr, cudaPitchedPtr, cudaPitchedPtr)
1 ipc Executed IPC 1.484029 1.484029 1.484029
1 gld efficiency Global Memory Load Efficiency 100.20% 100.20% 100.20%
1 flop sp _efficiency FLOP Efficiency(Peak Single) 5.87% 5.87% 5.87%
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[lepeHanpaBaeHMe BbIBOAA

$nvprof --log-file nvprof.log ./matmul 1024 1024 1024
e [lepeHanpaBuTb BbIBOA, B dann

$nvprof --profile-api-trace none ./matmul 1024 1024 512
* He npodpunmposatb BbizoBbl CUDA APl meTog0B Ha xocTe

$nvprof -o nvprof.trace ./matmul 1024 1024 512

e 3anucaTtb pe3ynbratbl NPoPUINPOBaAHUA B Gpana €O CNeLUmasibHbIM
dbopmaTom, KOTOPbIe MOKHO 3KCNOPTUPOBATL B NVVP
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YnaneHHoe npodpuanpoBaHumne

Ecnn Ha NOKanbHOM MaLlLMHE CTOUT TYJIKUT:
e Jkcnopt noros Command Line Profiler / nvprof B8 nvvp
* YnaneHHoe NnpoduUanpoBaHmne NPAMO 13 NVvp

Ecnn Ha nOKaZIbHOM MalLUMHE HE CTOUT TYTKUT!

e Ncnonbzyem nvprof



JKCNOPT /10roB

[Monyyaem sKCNOPTUPYEMBIE NOTU
e 1na command line profiler

e B KOHOUrypaunm, Kak MUHUMYM, YKa3aHbl
gpustarttimestamp u streamid - gna noctpoeHusa timeline

o ®opmart CSV
e [inanvvp
e $nvprof|-o nvprof.log|./matmul 1024 1024 512

OTKpblBaeMm J1ormn B hvvp
e File->Open



YnaneHHoe npodpuanpoBaHue B NVvp

* lobaBneHne yaaneHHOro cepBepa

File View Help

] ‘ Create New Session = X T
=g
Executable Properties Ha)XaTb A4 NPOCMOTPaAa
Set executable properties CNCKa CepBepOB
Connection: Local ~ l lManage...l
Toolkit: CUDA Toolkif e % & ' e
oot oo ‘ New Remote Connection == ]
File: Enter executal —
Working directory: Enter workind | Remote Connections HaxaTb ANA [0 6a BN€HUA
Arguments: Enter commal | Manage available connections HOBOTIO CepBepa
Environment: Name Value
nlihogrud@cuda.cs.msu.su Add I
&i
Host name:  cuda.cs.msu.su
@ 3a NMNOAHWUTb NONA User name:  nlihogrud R
EE ‘ Label: nlihogrud@cuda.cs.msu.su
System type: |SSH ¥ |Port number: 22 =
< B o
B Einish EJ l Cancel

—




YnaneHHoe npodpuanpoBaHue B NVvp

* Bbibop cepBepa, coegmHeHue

File View Help
] -
‘ Create New Session = X -8
Executable Properties
® Eyecutable path is not specified B bl 6 paTb ce p Be p
Connection: nlihogrud@cuda.cs.msu.su ¥ | [Manage...
Toolkit: Joptcuda;pm Manage...
File: | , Browse...
Working direct ‘ Enter Password u : Browse...
Arguments: System type: Unix -
Environment: Host name: CUDA.CS.MSU.SU Add
Connection name:  Alhoqiud @a1da. LM Delet
elete
lih d
NMonb3oBaTenb n | Mmed
fmAnalyﬁ na pon b Rl o Connect to a remote system yCTa HOBUTb s —H
BEe ‘ Establishing con| []save password
OK ] l Cancel l Finish Cancel
1
e




YnaneHHoe npodpuanpoBaHue B NVvp

® YKasaHue NyTu 40 TY/IKUTA Ha yAaNeHHOM cepBepe

File View Help

c -
] ‘ Create New Session =1 D =8

Executable Properties

® Executable path is not specified

‘ CUDA Toolkits on nlihogrud@cuda.cs.msu.su E‘E‘g
PepaKtupoBaTb
Connection: nlihogrud@cuda.cs.msu.s Confi CUDA Toolkit OI_I enennTb
E ] onfigure oolki
Toolkit: Jopt/cuda/bin ‘ it | N p .ﬂ|
— Configure CUDA toolkit location on the
File: Enter executable file [required] [Browse...| g dBTOMATU4YECKH
Working directory:  Ent king direct tional B
orking directory: - Enter working directory [optionall rowse Toolkit path:| /opt/cuda/bin lBrowse. l I Detect...l
Arguments: Enter command-line arguments Lib -
) 1brary pathsy| = /opt/cuda/lib64 Browse...
Environment: Name Value & Jopt/cuda/lib S
% Add new path
| MyTb 40 BUHAPHNKOB U .
) Connect to a rem al
E 6 n 6[| NOTeK Tyn KNUTA Customize Tools Locations... 1

< Back Next > Finish

Finish ] l Cancel




YnaneHHoe npodpuanpoBaHue B NVvp

* UcnonHaembin dann, napameTpbl 3anycka

EE ‘ 4 Export PDF Repord

Connect to a remote system

< Back

File View Help
|
=g
‘ Create New Session l"‘:' =1 g
Executable Properties
Set executable properties
Connection: nlihogrud@cuda.cs.msu.su v ] lManage...l
Toolkit: Jopt/cuda/bin Manage...
File: /home/nlihogrud/specsem_2014/testProfiling/matr | Browse...
Working directory] /home/nlihogrud/specsem_2014/testProfiling/
Arguments: 1024 1024 1024
Environment: Name Value Add
Cwl Analysis & . [l Details) & Conj -0




[locTyn 6e3 napons

Ecnm HEeT BO3MOXHOCTWU YCTAaHOBUTb MNapo/ib

* [TONOXNTb NPUBATHbIN K/tOY B
o $HOME\.ssh\id rsa Ha Unix
o sUserProfile%\.ssh\id rsa Ha Windows

e [IpM NOAKNIOYEHUU K CEPBEPY U3 NVVP OCTaBUTb Nose nNapons
MyCTbIM

NVVP He NO3BONAET YKa3aTb NPMBATHbIN KAKOY, MO3TOMY KNaZeM C
nmeHem id_rsa






Romnunnaumna mn 3anyck

Komnuaupyem c pnarammn -g -G:
$nvcc -arch=sm 20 -c -g -G kernel.cu -o kernel.o
e -g— A1A OTAaJKN XOCT-Koaa, -G ana device-koaa

e He npoBoanT ontumm3aummn, nobasnset B 06bEKTHbIE Ppanibl
OTNaZ04YHble CUMBO/IbI

3anyckK:

$cuda-gdb ./matmul 3anycTuTb Nporpammy
NVIDIA (R) CUDA Debugger C 334aHHbIMU
6.5 release HAPaMETHAMY

(cuda-gdb) |r 1024 1024 1024
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HoBble KomaHAab! B cuda-gdb

cuda-gdb cogepKuT paciMpeHHbIn HAbop KOMaHA

HoBble KOMaHAb! pasaeneHbl Ha TPU rPynnbi:

(cuda-gdb) cuda <komaHga>

o [lepekntoyeHne mexay HUTAMU, AApamMmm, Bapnamm 1 T.4., NPOCMOTP
TeKyLiero mectononoxkeHusa (focus)

(cuda-gdb) info cuda <komaHga>
e CoCTOfIHME CMUCTEMbBI: YCTPOMCTBA, paboTatowme agpa, HUTKU U T.4.

(cuda-gdb) set cuda <komaHpa>
e PasnnyHble HAaCTPOMKMU

[lnsa Bcex KOMaHA paboTaeT aBTOA0MNONHEHNE
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CnpaBKa MO KOMaHAaM

CnpaBKa No OTAEeNbHOW KOMaHAe BbIBOAUTCA KOMaHaon help:

(cuda-gdb) help cuda <komaHpa>
(cuda-gdb) help info cuda <komaHaa>
(cuda-gdb) help set cuda <komaHga>

Echv KomaHAa He yKasaHa, To BbiBeAeTca MHPopMaLMA O BCen rpynne

(cuda-gdb) help set cuda
(cuda-gdb) help cuda
(cuda-gdb) help set cuda
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CraHaapTHble KomaHAabl gdb

cuda-gdb nogaepkmBaeT Bce CTaHAAPTHble KOMaHAb! gdb
npumeHuTtesnbHo K CUDA-Koay

(cuda-gdb) b[reak] kernel.cu:15

(cuda-gdb) b[reak] simpleKernel

(cuda-gdb) cond[ition] 3 threadIdx.x == 1 & 1 < 5
(cuda-gdb) 1list

(cuda-gdb) n[ext]

(cuda-gdb) c[ontinue]
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OcTaHOBKa B Havane a4apa

BpyuHyto noctaBuTtb breakpoint Ha aapo:
(cuda-gdb) break <uma sagpa>

ABTOMaTUYECKM NOCTaBUTb METKU B Haua/a Bcex Aaep:
(cuda-gdb) set cuda break on launch application
(cuda-gdb) set cuda break on_launch all

CnpasKa:
(cuda-gdb) help set cuda break on_ launch



PoKycC

e QOKyCc — nosHOe onpeaeneHne 0CTaHOBAEHHOMN HUTU

o fAapo, rpna, naekcol 6n1oka (blockIdx), unaekcol HuTH (threadIdx),
YCTPOMCTBO, MYyNbTUNPOL,ECCOP, Bapn, HOMmep H1UTU B Bapne (l1ane)

e ABTOMATU4YECKU BbIBOAUTCA npun oCTaHOBKE:

[Switching focus to CUDA kernel ©, grid 1, block (0,0,0), thread (0,21,0),
device 1, sm 1, warp 21, lane 9]

Breakpoint 1, simple<<<(64,64,1),(32,32,1)>>> (A=..., B=..., C=...) at
kernel.cu:15
15 int blockY = blockIdx.y * blockDim.y;



DoKycC

BbiBeCTU TEKYLWMIA POKYC:

e YacTUYHO:

(cuda-gdb) cuda block thread
block (0,0,0), thread (0,21,0)

e [lonHOCTbBH:

(cuda-gdb) cuda kernel grid block thread device sm warp lane

kernel @, grid 1, block (0,0,0), thread (0,21,0), device 1, sm 1, warp
21, lane ©



[lepekntoyeHmne poKyca

MNepekntoyeHne dokyca:
(cuda-gdb) cuda <napameTp> <3HadeHue>, <napameTp> <3Ha4yeHue>,

POKyC NONHOCTbLIO 3a4aeTcA

e dU3MYEeCKMMM NapameTpamu: YCTPOUCTBO, MyabTunpoueccop, Bapn,
HUTb B Bapne (lane)

(cuda-gdb) cuda device 1 sm 3 warp © lane 3
[Switching focus to CUDA kernel O, grid 1, block (2,0,0), thread (3,0,0),

device 1, sm 3, warp 0, lane 3]
12  global void simple(cudaPitchedPtr A, cudaPitchedPtr B) {



[lepekntoyeHmne poKyca

MNepekntoyeHne dokyca:
(cuda-gdb) cuda <napameTp> <3HadeHue>, <napameTp> <3Ha4yeHue>,

POKyC NONHOCTbLIO 3a4aeTcA

e BupTyanbHbiMK NapameTpamu: S4po, rpua, 640K, HUTb

(cuda-gdb) cuda kernel © grid 1 block (2,0) thread (23,6,0)
[Switching focus to CUDA kernel O, grid 1, block (2,0,0), thread (23,6,90),

device 1, sm 3, warp 6, lane 23]
12  global  void simple(cudaPitchedPtr A, cudaPitchedPtr B) {



[lepekntoyeHmne poKyca

Ecnn yKa3aHbl He BCe NapaMeTpbl, TO 0CTa/ibHbIM ByayT HEABHO MPUCBOEHDI
3Ha4YeHUA U3 TeKkyLlero $okyca,

(cuda-gdb) cuda thread

thread (0,3,0)

(cuda-gdb) cuda thread 2

[Switching focus to CUDA kernel O, grid 1, block (5,0,0), thread (2,3,90),
device 1, sm 2, warp 3, lane 2]

14 int blockX = blockIdx.x * blockDim.x;



[ToucK oWwnboK ncnonblosaHma API

Echn cudaGetLastError() BepHyn 4to-TO OTAIMYHOE OT cudaSuccess, To

1. Bkatoyaem onuuto oCTaHOBKM Npu owwnbKe API
2. BblBOAMM CTEK BbI3OBOB B TOYKE OCTAHOBKM

$cuda-gdb ./matmul

(cuda-gdb)| set cuda api_failures stop
(cuda-gdb) r
Starting program:

Cuda API error detected: cudalLaunch returned (0x9)

(cuda-gdb)| bt

#8 @x@@@@@009604@19cd in launchKernels (A=..

B=..

it )

CTpouKa, coageprKaulian
owunbKy ncnonbsosaHua API

Caan

) at

N\

kernel.cu:181

#9 0Ox000000000040135f in main (argc=1, argv= @x7fffffffdab8) at main.cpp:44
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[ToncK ownboK paboTbl C NAMATLIO

Echm cudaGetLastError() BepHyn owmnbry «<an illegal memory
access was encountered», To oT1a4uMK aBTOMaTMYECKM OCTAHOBMTCA Ha

CTPOYKE BHYTPU 54pa, B KOTOPOM Npom3oLlia owmnbKa

(cuda-gdb) r

CUDA Exception: Warp Out-of-range Address

Program received signal CUDA_EXCEPTION_5, Warp Out-of-range Address.
[Switching focus to CUDA kernel 1, grid 3, block (4,0,0), thread (0,0,0),...]
0x00000000007e6b40 in sharedMem<<<(64,64,1),(32,32,1)>>> (...) at kernel.cu:59
59 res += partA[threadldx.y + 1000][k] * partB[k][threadIldx.x];
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BbiBOAbI




e

BbiBOAbI

Mcnonb3aymnte nvprof/nvvp BMecTto cobbiTin ANs 3amepa BpeEMEHM
BbINONHEHUA saep/KonMpoBaHUin

Ncnonb3ynte npodpuAnpoBLUUK ANA BbIABEHMA NPOBAEMHbIX MeCT
nporpammbl 1 Bbibopa HanpaBaeHNA ONTUMM3ALUM Yepe3 aHANN3
timeline/meTpuk

[MocTaBbTe NOKA/NIbHO TYAKUT ANA NONHOLUEHHOM yaaneHHOM NpodUInpoBKU

Ecnn npounsowna owmnbka B Aape uam BbizoBe pyHKUMM APl — cpasy
3anyckante cuda-gdb, Bkaoumte set cuda api failures stop

B TYAKUT TakKe BXoauT ytunmta cuda-memcheck — aHanor obblvHOro
memcheck



J1IOKyMmeHTauunA

® Mo npoduUanpoBLLUKaAM
http://docs.nvidia.com/cuda/profiler-users-guide

* [lo oTnagumky
http://docs.nvidia.com/cuda/cuda-gdb

® Cuda-memcheck
http://docs.nvidia.com/cuda/cuda-memcheck/
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The end



