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Overview of NVIDIA’s Devtools
AGENDA What is New for CUDA Tools in CUDA 10.1

g “
Working with NVIDIA Nsight Compute (Demo)




TOOLS OFFERINGS

® Nsight Eclipse Edition (EE) (plugin)

® Nsight Systems
® Nsight Visual Studio Edition (VSE) (plugin)

® Nsight Compute
® CUDA Visual Profiler

nvprof
® Nsight ® Nsight Visual Studio Edition
® CUDA-GDB ® CUPTI

® CUDA Debug AP

NVTX (NVidia Tools eXtension)

® CUDA-memcheck
® Nsight Visual Studio Edition built-in
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CUDA PROFILING TOOLS

General:

Support for latest Turing GPUs

Visual Profiler/nvprof/CUPTI:
Support for NVTX string registration APl nvtxDomainRegisterStringA().

Nsight Visual Studio Edition:

Nsight Compute improvements

4 NVIDIA.



NSIGHT COMPUTE

Updates for CUDA 10.1

Updates:

Lower performance overhead and reduced memory overhead
Source Page reports metrics by functions or files
Updates sections and rules; section descriptions

Address  Source Sampling Data (Not Issued) Instructions Executed Predicated-On Thread Instructions Executed

Improved Parity to NVPROF: t ZligetocationsRay
E _23dot6float2s_
atanf

Profiling of child processes (MPI, ...) 5 sartf

:ZBQetAngIEBRaVGﬂ;ath

CLI options: --summary, --quite, ... i “Zmiefloat2f
_Z6length6float2
_ZN8O0_INTERNAL_58_tmpxft_0000:

Extended NVTX Support: R S

» Scheduler Statistics A

Trigger profiling by NVTX ranges Jlln:nyap"u'fslrax‘Eleyofths‘« : i " i £y i ik mal f : ) 1 '7: issue i i ouppplhbxgundofl»ﬁ;ﬁ;én(élﬂzlﬁfﬂélll:;

ith no eligible warps,

p‘:mr latency hidi

Print NVTX state in CLI S e e e

Scheduler [warp] 2.80

Warp Per Scheduler
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NSIGHT PRODUCT FAMILY

Standalone Performance Tools

, Workflow
Nsight Systems - System-wide application algorithm tuning
Nsight
Nsight Compute - Debug/optimize specific CUDA kernel Systems
Nsight Graphics - Debug/optimize specific graphics shader /\
Nsight Nsight
IDE Plugins Compute | | Graphics

Nsight Eclipse Edition/Visual Studio - editor, debugger, some perf analysis



€) NSIGHT SYSTEMS

System-wide application algorithm tuning
Multi-process tree support

Locate optimization opportunities
Visualize millions of events on a very fast GUI timeline
Or gaps of unused CPU and GPU time

Balance your workload across multiple CPUs and GPUs
CPU algorithms, utilization, and thread state
GPU streams, kernels, memory transfers, etc
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& NVIDIA System Profiler 4.0
Eile View Help
Select device for profiing... -

More info...

project2 ] DGXV84m-3GPU.qdrep [[]  trace_DGX1_TF_synthetic_ResNetSi-with-trace-backtraces.qdrep £ trace_DGX1_TF _synthetic_ResNetSD-nith-trace-backtraces-all-system-trace-20s.drep [] | trace DGX1V_C2 synthetic ResMetS0-with-irace-baddraces.qdrep 3

£ Timeline View -

55 +900ms +950ms +100ms +200ms
~ L Loy pyEn - § ' - ’ frrin ’ -
System § . . .
1 e s em HEmIE Thread/core
cuDNN L o P
cuBLAS

migrati on

w [ [178] python =

BRI TR SR

System

Processes

culNN
cuBLAS

threads

~ [ [165] python ~

PRV URCTUNEY PRFERY R e theviets R r s

System N L | L
CUDA API Sl di ok G AR ) 8 U8 .fla,hu L“IJI B SRR DY EE )Y
<uDNN VIR YTIY S SO PR ST B L nn . A B . an sl f - N o -~

CUDA and OpenGL
o API trace

CUDA API
cuDNN

RS, Sk 4 ]

[l 0.
..lﬂ u.-m: i i@

v [ [159] python ~ | . e I |
ystem TR0 lelkt ,,.Em[[mj , ED oco[n GO0+ mallhed ) T 3 o ) CALLDUALT LGOI b i L ol 00 1 Al U 1 Dl OO, bl LOOGIL ... OAO. o i)
cupa APl CUDNN and I;I 8. ] Y Y W _IIIJ..MMIL,.:.,-W AR B ) B - ) 1G] A .5.1..&] L e Dl
cuDNN L

cuBLAS trace
33 threads hidden..
~ CUDA (Tesla P100-5XM2-16GB)
~ Stream 174
> Memory

1 - . [T N : cal - . 1 .

WO & LN AN EEAE ALE LIS IAE SRR EIN AR AL kil EARAIGALL S LR L SIS N LS S AR BAE SNE S AN SIS EE S NI B AL A SEELES LS SN SNLL SN SEEmam L —

“ Kemnels
> maxwell_fp16_scudnn_fp16_126x128_stridedB_splitk_interior_nn

LD BUTBLR A AR B 005000 DN DRI B 36 0 00 00 G T MGGIE WMDY B W JeENe 1@ W SNL W BEEi
I mI@ g enEnnnnE® (10 00 R0 RID 1 @ o oo

Kernel and memory 11111 I 111N nni 1 11 11 11 0 1
o oqo0 [N @0 a8
transfer activities "I T T T I

[P [ R [ PUPR B YR IFY NPIPIE RV PR TIUPR WP I IR U I SR YOI S DR SR DR (PR | IR R T TR R A e .

FITICTIYR! I DYV | ST N VST 1 FEPY "I TI TR 1  (  PCTP I [ (PRI BRI | MY B (BN B NE BN W
naw o an ool 0 @ oe o 80 01, @LE.
A B PR A R e BN @ 0.

> maxwell_fp16_scudnn_fp16_128x128 relu_interior_nn
> maxwell_fp16_scudnn_fp16_128x128 stridedB_interior_nn
> dgrad_engine
> cudnn_maxwell_gegemm _6464_tn_batched
28 kemel group(s) hidden...
~ Stream 12
v Kemels
> AllReduceKernelSmall
> AllReduceKernel

1 kemnel group(s) hidden...
67 stream(s) hidden...
v CUDA (Tesla P100-SXM2-16GE)
> Stream 173
> Stream 20
66 stream(s) hidden..
> CUDA (Tesla P100-5XM2-16GE)
> CUDA (Tesls P100-SXM2-16GE)
> CUDA (Tesls P100-SXM2-16GE)
> CUDA (Tesls P100-SXM2-16GE)
> CUDA (Tesls P100-SXM2-16GE) o 5
> CUDA (Tesls P100-SXM2-16GE) el sl =

S B4 L 5 4 A EREE LA L LA EREE RN RN ik R ki LA RN R

A R




TRANSITIONING TO PROFILE A KERNEL

Dive into kernel analysis

= Timeline View -

s +33.65

™ CPU (8)

HWcruo

CPU1l
M cruz
Wcrus
Hcrua
M crus
BWcrue

Wcru7

* Threads (14)

+ [29505] torch-playback

* NVTX

* [Default domain]

cuDNN [6.301ms]

¥ CUDNN

1] Eudn... 1
CUDA Runtime APl 'u|a
CUDA Driver AP
OpenGL API (4.5.0 NVIDI...

cudnnConvol...

cudn... | cudnn....

)

Forward [5.669ms]

i || (EedRnCenvolibanBasAetvat) || |11

(G eudstsunce )

OpenGL GPU work IDC

||glClea (= ngindFramehuﬂ‘er)

13t 2ads 10e
¥ CUDA (GeForce GTX 1060)
* Default Stream
* Memory
HtoD memcpy
AtoD memcpy
DtoD memcpy
~ Kernels
* computeOffsetsKernel
cudnn:maxwell::gem...
b maxwell_fpl6_scudnn_...
* add_tensor_kernel_v3 [ ] [ ]

void add_tensor_kern...

pooaling_fw_4d_kemel

===t --nvolve_sd

) Re-run process and analyze highlighted kernel

Undo Zoom (158)
Reset Zoom

Backspace
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NSIGHT COMPUTE
INTRODUCTION



NVIDIA NSIGHT COMPUTE

Next-Gen Kernel Profiling Tool

Key Features:
Interactive CUDA API debugging and kernel profiling
Graphical profile report
Comparison of multiple kernel reports
Fully Customizable (Reports and Analysis Rules)

Command Line, Standalone, IDE Integration

0S: Linux, Windows, ARM, MacOSX (host only)
GPUs: Pascal (GP10x), Volta, Turing

Docs/product: https://developer.nvidia.com/nsight-compute

~ GPU Speed Of Light

SoL SM [%] 8.74 (-80.08%)
SOL TEX [%] 8.74 (-2.82%)
SoL L2 [¥] e.e5 (-99.35%)
SOL FB [%] 8.9 (-99.76%)
GPU
|
SM [%]
I
Memory [%]
0.0 10.0 20.0 30.0 40.0 50.
Speed Of
Recom
[
inst_executed [inst] 16,528.00; 16,528.00; _ 13,476.00; 13,476.00; _

I1tex__sol_pct [%] 14,33 n/a

launch__block_size 128.00 128.80
launch__function_pcs 47,611,587 ,968.00 12,273,728.08
launch__grid_size 4,132.00 3,369.00
launch__occupancy _limit_blocks [block] 32.00 32.e0
launch__occupancy _limit_registers [register] 21.00 21.ee
launch__occupancy_limit_shared_mem [bytes] 384.00 384.00
launch__occupancy_limit_warps [warps] 16.00 16.00

launch__occupancy_per_block_size 3,638.00 3,638.00
launch__ocaupancy_per_register_count 5,792.00 5,792.00
launch__occupancy_per_shared_mem_size 2,260.00 2,260.20
launch__registers_per_thread [register/thread] 17.00 17.ee

launch__shared_mem_config_size [bytes] 49,152.00 49,152.08
launch__shared_mem_per_block_dynamic [bytesblock] 0.00 9.00
launch__shared_mem_per_block_static [bytes/block] 20.00 20.ee
launch__thread_count [thread] 528,896.00 431,232.e0
launch__waves_per_multiprocessor 3.23 42,11
Ite__sol_pct [%] 6.93 7.18
memory_access_size_type [bytes] 2.00; 32,00; 32.00; 32 2.09; 32.09; 32.00; 32

Source Live Registers Sampling Data (All) Sampling Data (No Issue)

@!PT SHFL.IDX PT, RZ, RZ, RZ, RI; @ 223 [}
MOV R1, c[exe][ex28]; L 13 44
S2R R®, SR_CTAID.X; 2 143 75
S2R R2, SR_TID.X; 3 2 3g
IMAD Re, Re, c[exe][exe], R2; 3 599 94
ISETP.GE.AND P, PT, Re, c[exe][ex17e] 2 125 26
@Pe EXIT; 2 259 86
MOV R2, R@; 3 386 29
@!PT SHFL.IDX PT, RZ, RZ, RZ, RZ; 2 e e
MOV R4, @x4; 3 e e
IMAD.WIDE R4, R2, R4, c[exe][exisce]; 4 e e
LDG.E.SYS R3, [R4]; 3 e e
BSSY B@, exbees7s7se; 3 2 e
SHF.R.532.HI R@, RZ, exif, R2; 4 e e



https://developer.nvidia.com/nsight-compute

NSIGHT COMPUTE
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WARP SCHEDULER

Volta Architecture

LO Instruction Cache L0 Instruction Cache
‘Warp Scheduler (32 threadiclk) Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk) Dispatch Unit (32 thread/clk)

LO Instruction Cache

Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)

Warp Scheduler (32 thread/clk)
::: :: ::: ::: ::: Dispatch Unit (32 thread/clk) 4 Warp SC hed u ler per SM

INT FP32 FP32 FP32 FP32

5 W F Register File (16,384 x 32-bit Manages a pool of warps:

TENSOR TENSOR TENSOR TENSOR

INT FP32 FP32 KEDRE DRH FP32 FP32 GORE CORE

% FPG  INT INT FP32 FP32 Volta: 16 warp slots
el | i | FP64 INT INT FP32 FP32 Tur‘ing: 8 warp slots

st ST st st st s1 s &1 s FP64 INT INT FP32 FP32

INT FP32 FP32 FP32 FP32

Each scheduler can issue 1 warp/cycle

L0 Instruction Cache L0 Instruction Cache
m—— ——— FP64  [INT 'INT FP32 FP32 +r\sSOR TENSOR

Di tch Unit (32 thy diclk) Dispatch Unit (32 thread/clk)
— — = = FP64 INT INT FP32Fps2 CORE  CORE

Register File (16,384 x 32-bit) Register File (16,384 x 32-bit)
FP64 INT INT FP32 FP32
FP64 INT FP32 FP32 INT FP32 FP32

e B IO Offers simplified mental model for

FP64 INT INT FP32 FP32

FP64  INT FP32 FP32 INT FP32 FP32 prof'i ling and SM metrics
FP64  INT FP32FPI2 Lo\ oo TENSOR INT FPR2FP32 1o\ oo TENSOR FP64 INT INT FP32 FP32

FP64 INT FP32 FP32 KORE GDRE INT FP32 FP32 CDRE KDRE

LD/ LD/ LD/ LD/ LD/ LD/ LD/ LDI SF
FPE4  INT FP32 FP32 INT FP32 FP32 ST ST ST ST ST ST ST ST )

FP64 INT FP32 FP32 INT FP32 FP32

FP64 INT FP32 FP32 INT FP32 FP32

(1T TR T ] [ LDi LD LDV DI D LD/ LD/ LD DM
ST ST ST S8 ST ST ST § 3 5 s ST ST ST ST SFU

128KB L1 Data Cache | Shared Memory
Tex Tex 13 EANVIDIA.




WARP SCHEDULER

/ Warp States:
6 Unused
S15
S Active
wn| 4
SE I stalled
=[2 Eligible
1
Selected
5 electe

IIIIIII



Warp Slots
(@) ECN | S8 [US) .G kS, } Ko 8 BN

WARP SCHEDULER

Mental Model for Profiling

Cycle: N
Warp States: Each Cycle; .
Unused Out of all eligible warps,
“ select one to issue on that cycle
Active 9
v
B statled o

Issue Slot: | J

15
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Warp Slots
(@) ECN | S8 [US) .G kS, } Ko 8 BN

Warp States:
Unused

Active

WARP SCHEDULER

Mental Model for Profiling

Cycle:

Warp Slots

Issue Slot: | J

N

Each Cycle:

Out of all eligible warps,

select one to issue on that cycle

16
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Warp Slots

ol|=IN]Jw|A~Mh]JUOI|OVI

WARP SCHEDULER

Mental Model for Profiling

Cycle: N N+1

Warp States:

Unused
Active k!
A Z
[ statted o= Warp selected in cycle N,
© . . . .
igi = is not eligible in N+1.

E.g. instructions with longer instruction latencies

N
N
NN

<

Issue Slot: (=2,

17 <A NVIDIA.



WARP SCHEDULER

Mental Model for Profiling

Cycle: N N+1 N+2

/ Warp States:

6 Unused
J|5 3
(o] 1 o)
wnl 4 Active n Warp exits
S I stalled o
© S
=12 [ Etigible =

1

5 7] Selected

issue slot: 24, 2, X ; No eligible warp! Issue slot unused

18 <A NVIDIA.



Warp Slots
(@) ECN | S8 [US) .G kS, } Ko 8 BN

Warp States:
Unused

Active

Selected

WARP SCHEDULER

Mental Model for Profiling

Cycle: N N+1 N+2 N+3

% 7 | =
=~
> %

S, 7 7R
Issue Slot: || ||| X J Il

New warps scheduled

19
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Warp Slots

ol|=IN]Jw|A~Mh]JUOI|OVI

Warp States:
Unused

Active

Selected

WARP SCHEDULER

Mental Model for Profiling

Cycle: N N+1 N+2 N+3

%

Warp Slots
o
N

Z

S, 7 7R
Issue Slot: || ||| X J Il

Metrics (aggregated):

20
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Warp Slots

ol|=IN]Jw|A~Mh]JUOI|OVI

Warp States:
Unused

Active

Selected

WARP SCHEDULER

Mental Model for Profiling

Cycle: N N+1 N+2 N+3 Metrics (aggregated):

cycles active

%

Warp Slots
o
N

Z

S, 7 7R
Issue Slot: || ||| X J Il

21
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Warp Slots
(@) ECN | S8 [US) .G kS, } Ko 8 BN

Warp States:
Unused

Active

WARP SCHEDULER

Mental Model for Profiling

Cycle: N

N+1

N+2 N+3

[

Warp Slots

Z

757 Va 7
Issue Slot: ||||| xlll

Metrics (aggregated):

cycles active
warps_active

22
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Warp Slots

ol|=IN]Jw|A~Mh]JUOI|OVI

WARP SCHEDULER

Mental Model for Profiling

Cycle: N N+1 N+2 N+3 Metrics (aggregated):

Warp States: cycles active 4
Unused warps_active 20
wv)
Active g / warps_active/cycles active 5
Z achieved occupancy 62.5%
/ _
B statled S ]
= Z

S, 7 7R
Issue Slot: || ||| X J Il

23 <A NVIDIA.



Warp Slots
(@) ECN | S8 [US) .G kS, } Ko 8 BN

Warp States:
Unused

Active

WARP SCHEDULER

Mental Model for Profiling

Cycle: N N+1 N+2 N+3

Warp Slots
"
D

%

S, 7 7R
Issue Slot: || ||| X J Il

Metrics (aggregated):

cycles active
warps_active

warps_active/cycles active
achieved occupancy

warps_stalled

24
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Warp Slots

ol|=IN]Jw|A~Mh]JUOI|OVI

Warp States:
Unused

Active

WARP SCHEDULER

Mental Model for Profiling

Cycle: N N+1 N+2 N+3

n

Warp Slots

%

S, 7 7R
Issue Slot: || ||| X J Il

Metrics (aggregated):

cycles active
warps_active

warps_active/cycles active
achieved occupancy

warps_stalled
warps_eligible

25
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Warp Slots

ol|=IN]Jw|A~Mh]JUOI|OVI

Warp States:
Unused

Active

WARP SCHEDULER

Mental Model for Profiling

Cycle: N N+1 N+2 N+3

Warp Slots

%

S, 7 7R
Issue Slot: || ||| X J Il

Metrics (aggregated):

cycles active
warps_active

warps_active/cycles active
achieved occupancy

warps_stalled
warps_eligible
warps_issued

26

.5%
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Warp Slots

ol|=IN]Jw|A~Mh]JUOI|OVI

WARP SCHEDULER

Mental Model for Profiling

Cycle: N N+1 N+2 N+3

Warp States:
Unused
Active k!
A L %
B statled S ]
> %

S, 7 7R
Issue Slot: ||||| x J Il

Metrics (aggregated):

cycles active
warps_active

warps_active/cycles active
achieved occupancy

warps_stalled
warps_eligible
warps_issued

warps_issued/cycles_active
issue slot utilization

27

62.5%

0.75
75%
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Warp States:

[] Unused
[ ctive WARP SCHEDULER
B stalled
[ Eligible
[ Selected
N N+1 N+2 N+3 N+4 N+5 N+6 N+7 Metrics (theoretical; every 8 cycles):
warps_active 8 1
warps_stalled 7 7/8
warps_eligible 1 1/8
warps_selected 1 1/8

28 NVIDIA.



Warp States:
[] Unused

B active WARP SCHEDULER

B stalled
[ Eligible

[ Selected

N N+1 N+2 N+3 N+4 N+5 N+6 N+7

Metrics (theoretical; every 8 cycles):

warps_active
warps_stalled
warps_eligible
warps_selected

Metrics (from report):

warps_active
warps_stalled
warps_eligible
warps_selected

8
7
1
1

1
7/8
1/8
1/8

29 NVIDIA.



Warp States:

[] Unused

[ Active
B stalled
[ Eligible
Selected

N N+1 N+2 N+3 N+4

WARP SCHEDULER

Application to kernel_A

N+5 N+6 N+7 N+8

FP64 Pipeline on Volta:

Dependent Issue Rate:
Issue Rate:

FP64

FP64

FP64

FP64

LD/ LD/

ST ST ST sT ST ST ST ST

L0 Instruction Cache
Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk)

Register File (16,384 x 32-bit)

INT

INT

INT

INT

INT

INT

INT

INT

LD/

INT

INT

INT

INT

INT

INT

INT

INT

LD/

FP32 FP32

FP32 FP32

FP32 FP32

FP32 FP32

FP32 FP32

FP32 FP32

FP32 FP32

FP32 FP32

LD/ LD/

TENSOR TENSOR
CORE CORE

LD/ LD/ SFU

8 cycles
4 cycles

30
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Warp States:

[] Unused

[ Active
B stalled
[ Eligible
Selected

N N+1 N+2 N+3 N+4

/7] i N N N N N .

III J | J | J1

WARP SCHEDULER

Application to kernel_A

N+5 N+6 N+7 N+8

FP64 Pipeline on Volta:

Dependent Issue Rate:
Issue Rate:

LO Instruction Cache
Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk)

Register File (16,384 x 32-bit)

INT INT FP32 FP32
INT INT FP32 FP32
INT INT FP32 FP32
INT INT FP32 FP32
INT INT FP32 FP32
INT INT FP32 FP32
INT INT FP32 FP32

INT INT FP32 FP32

LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ SFU
ST ST ST sT ST ST ST ST

TENSOR TENSOR
CORE CORE

8 cycles
4 cycles

31
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Warp States:
[] Unused

B active WARP SCHEDULER

B stalled . .
[ Etigible Application to kernel_A

Selected

N N+1 N+2 N+3 N+4 N+5 N+6 N+7 N+8 FP64 Pipeline on Volta:

Dependent Issue Rate: 8 cycles
Issue Rate: 4 cycles
~ \OlnstructionCache
Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk)
Register File (16,384 x 32-bit)
INT INT FP32 FP32
./r INT INT FP32 FP32
///“ - - - - - INT INT FP32 FPS2 tr\cOR TENSOR

CORE CORE

INT INT FP32 FP32

Illxllxllxll I 1 I I J

INT INT FP32 FP32

INT INT FP32 FP32

LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ SFU
ST ST ST sT ST ST ST ST

32 <ANVIDIA.




Warp States:
[] Unused

B active WARP SCHEDULER

B stalled . .
[ Etigible Application to kernel_A

Selected

N N+1 N+2 N+3 N+4 N+5 N+6 N+7 N+8 FP64 Pipeline on Volta:

Dependent Issue Rate: 8 cycles
Issue Rate: 4 cycles
LO Instruction Cache
Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk)
Register File (16,384 x 32-bit)
INT INT FP32 FP32
7 INT INT FP32 FP32
///‘5 - - - - INT INT FP32FP32 1ENSOR TENSOR

CORE CORE

INT INT FP32 FP32

|||X||X||X|| I 1 I I J

INT INT FP32 FP32

INT INT FP32 FP32

LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ SFU
ST ST ST sT ST ST ST ST

33 <ANVIDIA.




Warp States:
[] Unused

B active WARP SCHEDULER

B stalled . .
[ Etigible Application to kernel_A

Selected

N N+1 N+2 N+3 N+4 N+5 N+6 N+7 N+8 FP64 Pipeline on Volta:

Dependent Issue Rate: 8 cycles
Issue Rate: 4 cycles
LO Instruction Cache
Warp Scheduler (32 thread/clk)
Dispatch Unit (32 thread/clk)
Register File (16,384 x 32-bit)
INT INT FP32 FP32
///"5 INT INT FP32FP32 tencoR TENSOR

IIIXIIXIIXIIII J J | J | J

INT INT FP32 FP32

INT INT FP32 FP32

INT INT FP32 FP32

o
o
-
©
3

RBsd
O
-
©
3

INT INT FP32 FP32

LD/ LD/ LD/ LD/ LD/ LD/ LD/ LD/ SFU
ST ST ST ST ST ST ST ST
34 “ANVIDIA.




Warp States:

[] Unused
e WARP SCHEDULER
[ Etigible Application to kernel_A

Selected

N N+1 N+2 N+3 N+4 N+5 N+6 N+7 Metrics (theoretical; every 8 cycles):

warps_active 96

warps_stalled 74

warps_eligible 22

warps_selected 2
7,

Illxllxllxllllxllxllxl

35 <A NVIDIA.



Warp States:

[] Unused
=y WARP SCHEDULER
[ Etigible Application to kernel_A

Selected

N N+1 N+2 N+3 N+4 N+5 N+6 N+7

“‘\ |“| |“| |“| !!!\ “‘\ |“| “‘\
/0

Illxllxllxllllxllxllxl

Metrics (theoretical; every 8 cycles):

warps_active 96 96/8=12.
warps_stalled 74 74/8= 9.
warps_eligible 22 22/8= 2.
warps_selected 2 2/8= 0.

Metrics (from report):

warps_active 1
warps_stalled

warps_eligible

warps_selected

ONNON

00
25
75
25

.27
.08
.80
.26

36 <A NVIDIA.



TAKEAWAYS

General:

Use tools whenever possible
Understanding app/gpu/system and tools go hand in hand

Nsight Compute:

Use SOL metrics to understand overall limiter
Read rules’ output for guidance throughout the report

Use top-down approach; no need to jump directly into SASS code
Do not optimize stalls, if you already use all/sufficient issue slots
Let us know what works for you and what doesn’t:

NVIDIA.



DEVELOPER TOOLS AT GTC19
Talks:

S9751: Accelerate Your CUDA Development with Latest Debugging and Code Analysis Developer Tools,
Tue @%am

S9866 - Optimizing Facebook Al Workloads for NVIDIA GPUs, Tue @9am

S9345: CUDA Kernel Profiling using NVIDIA Nsight Compute, Tue @1pm

S9661: Nsight Graphics - DXR/Vulkan Profiling/Vulkan Raytracing, Wed @10am

$9503: Using Nsight Tools to Optimize the NAMD Molecular Dynamics Simulation Program, Wed @1pm

Hands-on labs:
L9102: Jetson Developer Tools Training Lab, Mon @%9am, 11:30am

L9124: Debugging and optimizing CUDA applications with Nsight products on Linux training lab, Tue
@8am, 10am

Connect with the Experts (where Developer Tools will be available):
CE9123: CUDA & Graphics Developer Tools, Tue @2pm, Wed @3pm
CE9137: Jetson Embedded Platform, Tue @12pm, 5pm, Wed @1pm, 4pm, Thu @12pm

Podium: Demos of DevTools products on Linux, DRIVE AGX & Jetson AGX at the showfloor
Tue @12pm - 7pm
Wed @12pm - 7pm
Thu @11am - 2pm
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CUDA PROFILING TOOLS

NVIDIA® Visual Profiler - CUDA trace/kernel profiling

GUI - runs on Linux, Windows, Mac

nvprof - CUDA trace/kernel profiling

Command line tool - runs on Linux, Windows, Mac

NVIDIA® Nsight™ Visual Studio Edition - CUDA, OpenGL and system trace and CUDA kernel profiling

Integration into Visual Studio 2012 and newer - Windows only
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NSIGHT SYSTEMS

Multicore CPU and multi-GPU system activity trace
CPU utilization, thread state and core/thread migration

OS library trace with blocking call backtraces

pthread, semaphore, file 1/0, network I/0, poll/select, sleep/yield, ioctl, syscall, fork

CUDA, OpenACC, OpenGL APl and GPU Workload trace
Includes UVM events
cuDNN and cuBLAS

NVidia Tools eXtension (NVTX) user annotations

Command line
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