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© dep_highlights.nvwp &2

= B = Properties 2 = g
) ‘\5 5 2s 25s 3s 35s cudaDeviceSynchronize
[=I Process "blocking” (21279) Start $2.7235(2,722,829,415 ns)
I= Thread 1303930688 End 3.7115(3,710,998,292 ns)
= Runtime API Duration 988.169 ms (988,168,877 ns)
L Driver API ¥ Dependency Analysis
- Profiling Overhead " Time on Critical Path 0ns
|=| [0] GeForce GTX 980 Waiting Time 988.165 ms (988,164,547 ns)

[=I Context 1 (CUDA)
[+ Compute

[#| Streams

[ Analysis 2 GPU Details ‘& Ce

To enable kernel analysis stages select a
host-launched kernelinstance in the
timeline.

clock_block(long*, long)

clock_block(long*, long)

Settings [ CPU Details

[ Reset all | [, analyze all | Results

i Dependency Analysis

The following table shows metrics collected from a dependency analysis of the program execution. The data is
summarized per Function type. Use the "Dependency Analysis™ menu on the main toolbar to visualize analysis results on

2 the timeline.
Application

Function Name = Time on Critical Path (%) | Time on Critical Path Waiting time

Data Mt aa G i

it | d clock block(long* long) 80.00 % ; 2.9685s, ons;

Compute Utilization iy <Other> 13.48% 500.293 ms 0ns

E cudaMalloc 6.52% | 241.78 ms ons:

Kernel Performance [ cudalLaunch 0.00 % 36.668 ps Ons

- _ (udastreamSyn(hmnize% 0.00% | Onsi 1.48s!

'l’evﬂ"“"‘-?*““_.!“‘- cudaDeviceSynchronize | 0.00% ons 988.165 ms
NVLink Lty
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More...
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Tt Analysis 8 [ Details Bl Console i Settings W T O
[ : E
[J | liy, Export PDF Report Hesults —
i Kernel Performance Is Bound By Memory Bandwidth I
1. CUDA Application Analysis . . ,
For device "Quadro K6000" the kernel's compute utilization is significantly lower than its memory utilization,
2. Performance~Critical Kernels These utilization levels indicate that the performance of the kernel is most likely being limited by the
| memory system. For this kernel the limiting factor in the memory system is the bandwidth of the L2 Cache
! 3. Compute, Ban...r Latency Bound memory.
The first step in analyzing an individual
kernel is to determine if the -
performance of the kernel is bounded 10p%
by computation, memory bandwidth, or i
instruction/memory latency. The
results at right indicate that the B0% =
performance of kernel
"MemoryBoundL2Cache" is most likely 70%
limited by memory bandwidth. c
50% :
° [ Memory operations
pre
+ Perform Memory Bandwidth Analy: E =05 Control-flow operations
= [ Arithmetic operations
The most likely bottleneck to performance 5 20% =1 (L2 Cache)
far this kernel is memory bandwidth so you 8 emary HENS
should first perform memory bandwidth -
analysis to determine how it is limiting s
performance. i
20%
| Iy, Perform Compute Analysis | 10% >
iy, Perform Latency Analysis |
| = ¥ ¥ Compute Memory (L2 Cache) =
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BB L DORSICEE 5

242270 A K LT 7V r— a vkt
JEFTAFoHE—FTId, &7 7V 75— a v A7 —YIC[Runanalysis] R 2 v 3% 0, Z D
AT =Y DHNHREREERT 5720 TR 3

[Runanalysis | KX v ZEIRFT 2L, Tur77 A8 77 ) r—vavzETL T, oIMOET
KRBT 774 ) v 7T —2%INET 3
DWAT =V ORI H DD F = v 7 ~—271F, ZDAT =V ONNHERBFIHAIRETH 5
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FONTRERICIE, WO R AGHHE . 2 icBA3 25 #lle F* 2 X v F~D[More...] ) v 7 23
SIS
ISR ZEINT 2 &, ZOMBICEEM T ONT WD X4 LT 4 ViTF 72 13[HFE2 Timeline
View THIHRR I LD
BALTGAVTH—DA—FINA VARV AZERT 2 L, BINDO A —FNEGOHTAT —
ZfERT% 3

H—=ANVEBDESTAT =V, 77V 75—y a Vi AT =Y oA LHEL X ) ICEfET
% [Run analysis] X % v 3% %
RO, FEETON AT — L DMk R %2R
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Tii Analysis 52 | B GPU Details | E: CPU Details | Bl Console | il Settings %, = O

h=l

& [%] Reset All| (i, Analyze All Results
& Divergent Branches
Compute resource are used most efficiently when all threads in a warp have the same branching behavior.

[

Veclof32x(int*, int*, int*, int)

Kernel Performance Limiter [onel, When this does not occur the branch is said to be divergent. Divergent branches lower warp execution
i efficiency which leads to inefficient use of the GPU's compute resources.
Kernel Latency o], Optimization: Select each entry below to open the source code to a divergent branch within the
= kemel. For each branch reduce the amount of intra-warp divergence. More...
Kernel Compute ol ¥ Line /File |diverge.cu-/data/test
101 Divergence = 100% [ 2048 divergent executions out of 2048 total executions ]
Kernel Memory ol

Global Memory Access Pattern iy

Shared Memory Access Pattern iy

Kernel Profile ...ction Execution [/}

Kernel Profile - PC Sampling |l
Application

Data Movemen... Concurrency [/]
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IO VY ITAEIELTOWER], ZNETNDT =T ATV a— 7 TRMEBRRITINE W
W, LA TV VOBEEAREING
LATFyyoBi, NERINALARW] A F—LoBEZFRWT, 77— FREZED X P — 1L DK
D12k b

Tu 77 AT CDEREINEL, [H—FALTa 77 AN-PCH Y SV VvF | Ba—tHFKRT
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ZOEa2—Tlk, TRCOBBE A - VDY ¥ TAGHBRITREI NS

M7 27k, &h—FiconTEEINTR P — VOS2 RS

V—AT 7 ANETNETANA AEREER 7 ) v 7 Lizth, A—AAT w77 A N-PCHY TV v

ta—2fEE T

MEERA 7B —AN—DFICRRINEFYy P ARy M, &V —RLMVT74 v CNEI NS

VINDOEIC Ko TIREY 5

A=V, &Y —ABLXCHZI A v oA ETHE LTRRIND

IR, V—RI—FLNATLA T vy OBfEEEICEID

AV a—T 4V IHRE6.0 L LD TN A 2 D6, Visual Profiler 12 DD v 2 —%#KRT 5

7 — 7REEY 2 — Z1Rft T % [Kernel Profile - PC Sampling] &, L A4 7 v oA % {42
[Kernel Profile - PC Sampling - Latency] T&» %

wy P ARy M [7—7RE] £ Tv A7V OBl Oy P 2Ry b 2ET X5 IGER

TZ 3

fREDORE, AFtL ATV vy I FITA T4 v ey —H v I BIXTaaRITY
VINDSN—k v oAk R

7a 7o ar o 7u 7y 4 ) v 7k 2 EEOMEORE] Tik, PCH v 7Y v
#{HH L T CUDA 1 — 3 A% id{bd 3 Hika s

https://devblogs.nvidia.com/cuda-7-5-pinpoint-performance-problems-instruction-level-

profiling/
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| Hot

© *Newsession1 | Veclof32x X =l
Line Warp State File - /data/test/diverge.cu Warp State Disassembly v
102 0 | for (n =0; n < (10 * N); n++) - MOV R10, c[0x@][6x158];
103 Cli] = C[i] + Ali] + B[i]; ISETP.LT.AND PO, PT, R10, ©xl, PT;
104 } @PO SYNC;
105 else { { XMAD R9, R10.reuse, Oxa, RZ;
106 for (n = 0; n < N; n++) LDG.E R8, [R2]; }
107 C[i] = C[i] + A[i] - BIil; MOV RO, RZ;
108 } - XMAD.PSL R9, R10.H1, @xa, R9;
109 MOV R10, c[6ex2][exe];
110 Cli] *= 2; VABSDIFF.ACC RZ.CC, RO, R9, R10; -
m } BRA CC.LE, “(.L 7); E
12 .L 8:
113 _global__ void | { IADD32I RO, RO, 0x4;
114 Vec320f32(int* A, int* B, int* C, int N) LDG.E R10, [R4]; }
115 { = { MOV R14, c[BxZ][OxB]
ine e e11 foet.
[ Analysis 2 | B8 GPU Details | B CPU Details | & Console | [ Settings . = 0
glg ¢ | Reset All| i Analyze All Results
Vectof32x(int®, int*, Ints, int) & Kernel Profile - PC Sampling
= 2 . Optimization: Select a kernel or source file listed below to view the PC sampling information. Examine portions of the kernel that have high number of
Kernel Performance Limiter g samples to know where the maximum time was spent and observe the latency reasons for those samples to identify optimization opportunities. More...
. Cuda Functions Sample Count % of Kernel Samples
i
KeinssLarency 2 Vec1of32x(int*, int*, int*, int)] 650370 | 100.00%
Kernel Compute )
Source File Sample Count % of Samples in File
Kernel Memory lyy /data/test/divergexu‘ 650370 100.00 %
I G e oo
Global Memory Access Pattern [l Sample distribution
Shared Memory Access Pattern gy
Divergent Execution dy
texture
Kernel Profile - Instruction Execution [y H o9
s ] other
Kernel Profile - PC Sampling v 0.96 %
ipe b
Application a S’ffl q:sy
memory dependency pipe busy memory dependency
Data Movement And Concurrency (] 605 % — 0.:1 % [t
other
— lected
Compute Utilization i T [ i
texture = i
1.19 % = instruction issued
Kernel Performance . instruction fetch 0.99 %
176 % 5] constant
Dependency Analysis g execution dependency 0.01 %
833 % @ memory throttle
NVLink iy memory throttle 0.00 %
= 0.00 % [ execution dependency
constant 833 %
oo [ instruction fetch
instruction issued 176 %

0.99 %
not selected
0.07 %

2.4.2.4 A& #E

SEEEED 5.0 L EDTF AL R, A—ANVEFFOATY TV AT LMK AT R T
HRED B 2

202771k, CUDA 7025 v r7EF Ao re) BEOMEZRT

MofktaD /) — FidgmiE A £ ) ZEfEZR L, HEO/ —F3F v 7 EOFEBROA A —F Y 27 2=
v b EIRT
TFEIFEhFryvrallonT, fEINEZ AV T —VOREEFF Yy vy 2ty FERERT
I, fTONETRTDOY 72 R MICKT 2, Fv vy aTcr—AnicfAREER T — % Tl
HMCXR3Y) 7 AMOHETH B

Mbd /) —F DY v 27id, SMPHAE) VAT L~DAE Y EUA~DT — X AR EIRT
—RZNRRAZEICHRE DALY v IR EIND

SM#%X%UX&~X@WWNW‘D*ﬁw\?7X?V\ﬁ—7IXQ%@“@?“5NX
X, BT INAAEY) MHORBERE T 2 2 icid, FAY BIF L EZAREFEOM T E
EZ (%S

A€ V2R & [Unified Cache] %7213 [Shared Memory] [E]o 7 — 2213, fTbh7z A€ ) E

KkoGEtEEZIMET 2

DT RTCDOTF =223, kI N7z AT Y OREE A b HALCHET 2
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TR ZIETRENIE 2 IARRERZ R L, EAziE T RANZZAIY BEZ2R T

T Analysis &8 |l GPU Details (Summary) B3 CPU Details & OpenACC Details | Bl Console| T Settings L

Results

i Memory Statistics
The following chart shows a summary view of the memory hierarchy of the CUDA programming model. The green nodes in
Kernel Perfo...ance Limiter i the diagram depict logical memory space whereas blue nodes depicts actual hardware unit on the chip. For the various
caches the reported percentage number states the cache hit rate; that is the ratio of requests that could be served with data
locally available to the cache over all requests made.

Vec1of32x(int*, int*, int*, int)

kemel Latency 5 The links between the nodes in the diagram depict the data paths between the SMs to the memory spaces into the memory
system. Different metrics are shown per data path. The data paths from the SMs to the memory spaces report the total
Kernel Compute ol number of memory instructions executed, itincludes both read and write operations. The data path between memory spaces
and "Unified Cache" or "Shared Memory" reports the total amount of memory requests made (read or write). All other data
Kernel Memory iy paths report the total amount of transferred memory in bytes.

Global Memo...ess Pattern i

3461 m Inst

Shared Memo...ess Pattern .l

Divergent Execution £

E
Kernel Profi...on Execution .l E i G
£
Kernel Profi... PC Sampling iy g 14.156 KiB
Application §
Data Movem...oncurrency [}
Compute Utilization ity
Kernel Performance i} o

2.4.2.5 NVLink & =2 —

NVIDIA NVLink (¥, CPU & GPU [, ¥ X Of GPU [# o &i#Gi(5 % nlfgic 3 5. maidiE oz
FNFX—NROE LT D B

Visual Profiler (¥, NVLink v & NVLink i5E/ZEALV—7"Yy P A M) v 7 ZINEL, X
FVw 2ok bKRuYicey 795

PRV, TIAAMPTEALTAvEEDIINEEIND

AN—T"y F/HEAEAFY v 213, NVLink 7> 2 VBRI W T 35 EICoRERE NS
NVLink & (3. 774 FfF& 540 CUDA 7 7'V 77— 2 vorlric 13 5 GPU iR O
DFFREICERRIND

NVLink 73713, $7 2 754 AR OFHEM 7 NVLink ##t%/~3 bR Y 2Rd

FER Y v 70k, 2 0D T AN ARNCEHE S LZF L T w8 T 4 @ 1-4 oY NVLink CTHERK X 11
%

Visual Profiler (%, §WPE NVLink ® 7'm 87 4 LZK X n7-HHFE%Z [FH# NVLink 7237 1 |
T—=7NMICY AT D

¥ 72, [#B NVLink 2L — 7" v b | 57— 7 VICE#BE NVLink 0%E 5 L O E2L— 7' v b %%
+
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[ Analysis &2 GPU Deta CPU Detalls Bl c g Setting! g S

=l (]| @ [BResetAll [§Analyze all Results

— i NVLink Analysis

The Following NVLink topology diagram shows logical NVLink connections between GPUs and CPUs. A logical NVLink can contain one or more physical links. When two devices
connected by an NVLink, the receive throughput of device A is same as the transmit throughput of device B. The tables on right hand side show the properties for each logical |

To enable kernel analysis stages select a
host-launched kernel instance in the

timeline.
Application * NVLink utilization may vary in accuracy, because any activity within the sampling period is treated as active, even though most of that period could be idle.
Data Movemen... Concurrency ] Logical NVLink Properties
= 3 Peak Physical Peer  System Peer
Compute Utilization lay, 1837 MBis 19.1 MBI 19.00 MBis 1saomms | LOFCAINVLINK poniidth NvLinks Access Access Atomic
= U7 1655 \ERTERE ST s GPUS GPUO<->GPU1|  40GB/s 1ves [No |ves
KemekBatformasce ) Grashics Dovies 4 Graphis Devica raphis Device 4 ——— | Graphics Device GPUD<>GPU2|  40GB/s T T
Dependency Analysts o 1850 MBis | 1874M3is 1885 MBis | 1907 MBS 1913 M : s | 1887 M8 SPUO=-Saps o cs Yes (Mo jYes
SRS e = ! = . : 5 GPUD<->GPU4| 40GB/s Yes |No Yes
GPU1<->GPUZ| 40 GB/s Yes No | Yes
ified wsomes | 1epdls  18xowes | 1s07MBs  1913MEs 18.94 MBis GRUTS=2GRUR 00/ WEsi Nar e
ol "
UniRed Memory, L) GPU1<—>GPUS |  40GB/s Yes |No Yes

Yes No Yes
No Yes
Yes No Yes
Yes No Yes
Yes No Yes
Yes No Yes
Yes No Yes
Yes No Yes
Yes No Yes

GPU2<->GPU3 40 GB/s

GPU O 1884 Mpis GPU2 GPUG 18} mBis GPU4
Graphics Device Graphics Device Graphics Device Graphics Device
18p3MBis 187 MBS GPU2<—>GPU6 | 40GB/s

18.67 MBis I 187 MBls 18.7 MBls I 18.67 MBs GPU3<—>GPU7 40GB/s

GPU4<—>GPUS | 40GB/s
GPU4<—>GPUG |  40GB/s
GPU4<—>GPU7 | 40GB/s
GPU5<—>GPUG|  40GB/s
GPU5<—>GPU7|  40GB/s
GPU6<—>GPU7 |  40GB/s

§

Logical NVLink Throughput
Logical NvLink AvgThroughput Max Throughput Min Throughy
GPUO->GPU1 18.591 MB/s 15.392 GBfs 53
GPUO<-GPU1 | 18.583 MB/s 15.367 GB/s 531

2.43 Y — A5 fRe 2 —

Source-Disassembly 2 —{3, YV —ZABIXUNT v 7V mHL XL TH—FVDIHHGERDORR
SN2

H— Ny — R EFRTICE, [Hineinfol &7y a vA AL Ca— Fx2 a2 v 54 L3 2050
» 5

ZDavALIF T avEFHLACESR, M7y 7 ) va—DARKRINS
ZDOEa—I, RDOXA TORWTEREIND

=N AEY T I AR — VT

HEFRAEY T 7 AR — VAT

*FERFELT T

*H—ANT BT 7 AN RN

*h—p AT BT 7 AN-PCH YT YV IO

H—=AND [FTAFFEGH] £721% [H4 PR o—fe LT, SRS e 2 —
ICRREIND

VAT 7 ANETNET A ARER 7V v 7§75 & Source-Disassembly & 2 — 235 & & 3
V—=RAZ7 7ANDBRODB LR WEEIZ. FA T e IBEWT, V=R 7 7 A VO L W5 % E
RLCTKA v T3

Ihi, 223, HlovRTFaTcTa 774 ) v B fibiviz e EICRET I REN LD B

Source-Disassembly = — I P23 & TS
*ELANLD Y — R

*HHAZEH

Y —ALNADF Y P ARy b

*HAVIERL _XADFEYy P ARy b



) — 2L RNMVICER AN T e 7 74 Y v ST — 2D

Ty 7 VMEL_IANTINEINZTu 774 v 75— 2DF|

File View Window Help

S View v ‘ Hot Spot - Warp State v l i =
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§ “session3.nvvp ™ combinedKernel 3 = =
Line Execution Count Warp State File - /C:/demo/session3/esti . combined3 Execution Count ~ Warp State Disassembly v A
86 int wid = tid / warpSize; - | { ISETP.GT.AND P2, PT, Rd.reuse, 0x7, PT; ~
87 val = warpReduce(val); SSY'(L3): ) 8
88 if(lane == 0) IADD32I B5, R4, Ox1f; e
89 ISETP.GT.U32AND P1, PT, RS, 0x3e, PT; =
90 W shared[wid] = val; = SHL RS, RS, 0x2: =
91 =i MOV R8, RZ; -
92 __syncthreads(); | @IP2 LDS.U.32 R8, [R5]: =]
93 | val = (td < CTA_SIZE / warpSize) ? shared[ = @P1 SYNC; =
94| if(wid == 0) SHFLDOWN PT, R6, RE, 0x10, 0x1f, =
95 FADD.FTZ R6, RS, RE; =}
9 val = warpReduce(val); SHFL.DOWN PT, R7, R6, 0x8, 0x1f. -
97 FADD.FTZ R6, R6, R7; -
98 return val; SHFLDOWN PT, R7, R6, 0x4, 0x1f. =
99 ¥ FADD.FTZ R6, R6, R7; =
100 SHFLDOWN PT, R7, RE, 0x2, Ox1f; =
101 Mat33 Reurr; FADD.FTZ R6, R, R7; =
102 float3 teurr; SHFLDOWN PT, R7, RE, 0x1, Ox1f; =
103 { FADD.FTZ R8. R6, R7; -
104 PtrStep<float> vmap_curr; SYNC: } =
105 PtrStep<float> nmap_curr; L3 =
106 { ISETP.NE.AND P3, PT, R4, RZ PT; 8
107 Mat33 Rprev_inv; - SSY(L_4): ¥ e
< i 2 <= o »
[ Analysis 22 A=
E & ] Reset All [t} Analyze Al Results
& & Kernel Profile - PC Sampling -
Kernel Memory & Optimization: Select a kernel or source file listed below to view the PC sampling information. Examine portions of the kernel that have high
£ number of samples to know where the maximum time was spent and observe the latency reasons for those samples to identify optimization
Global Memory Access Pattern 9 opportunities. Mcre__:
Cuda Functions Sample Count % of Kernel Samples
Shared Memor...cess Pattern (V] combinedKernel(Combined) 19482 100.00 %

Source-Disassembly ¥ 2 —ICEKRINBIHEWIZ, KDY =N N—F T2 a VTHARX A XTEZ
%

*[View] A =a— - FIHARER T 7 74 F 7 — 2556 1 DL E%Z:ERT 3

ZhiE, & A TIHESTT 754 F TERI NS

PRy PRARY PAZa— - Ky bPAKRy VIERAT 27077477 -2 58RT3%

Zhi, & A TIHESHTT 754 F TERI NS

P S R VA SRR S AN
¥—ACa—L#iT YT ) a—% b2 b NICKRRT

¥ -2 a—%RALT S

Wy AR S YN (4

Ry FRAEY FE, BEEOL LK, . BicEowcasiFans

Ry PRARy boLicey2%@ELE, 7v7 747720, EEEDOLL, V—2F 7
Ty TV IAVHBERRIND

VAL RUVERRET Yy 7V L_XAVTEHRYy PAKYy b2 27Uy 7 LT, Fy PAKY MIC
WIET 2 Y = AL 3T RRTE S

W7y 7YV a—TlE, BRLZY —RITICHIGT 23T 2y 7 ) e ldiRonEan s
W7y 7T VH~y FOHBNCRRENDE FREIFZ Vv ETREIR XAy 27 ) vy 7 LT, XET-
BHiOmS 7 ay ZICBEITE 5
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2.44 GPU Gffffl & = —

GPUFME 2 —iciF, 7u 7 7 AL INET TV =2 a Y TORAEY I — L —FVET
BT 2 EHRMORLBERRIND

RO, VWL 22D memepy & A —FNDEFTEELT — TN ERT

T T ADERTIE, A= AN ORTER AR Y D3 —ICBT s AR A E 02
H—ANDGE, T—TNCIE, ZDH—FNIICOWTINEINZZEA N v 2 E2134 XV b
Db EEND

B4 @ [Achieved Occupancy X I GHE] HE. -V ETTLDZDORX Y v 7 OfE%x
ZNch

[z Details 53 Sl B2y T 0
Name Start Time Duration Grid Size Block Size Regs Static SMem Dynamic SMem Size Throughput Achieved Occupancy (
Memcpy HtaD [async] 518.069ms’  46.528 s | ' : 256KB] 5.25GBfs
Memcpy HtoD [async] 518.205 ms 46.367 s 256 KB; 5.27 GB/s
VecEmpty(void) 518.704 ms 32ps; [L11] [1,1,1] 6 a 0 0.016
VecThen(int*, int*, int*, int) 518.75ms; 219.295ps! [1,1,1] 31 22 o] 0 0.016
Vec50{int*, int*, int*, int) 518.971 ms; 108.319 us [1,1.1] [1,1,1] 12 1] 0 0.016
Veclof32(int*, int*, int*, int) | 519.081ms, 108.095ps! [1,1,1] 111l 12 0 0 0.016
Veclof32x(int*, int*, int*, int); 519.191 ms 1.049 ms [1,1,1] [1,1,1] 12 ] 0 0.016
Vec32of32(int*, int*, int*, int); 520.242 ms; 108.287 ps [1 i 1] 1,311 12 1] 0 0.016 »

B~y X%l )y 7 LTI LICT =2 %WM_REZZ0, I~y X%k ) v 7 LTHL WY
FRiCF 7y 7 L7z2) LT, Jzili~Ez b

T—7NDITERERT S L, T 2EMED [ Timeline View ] TERI L3S

[FfkIC, Timeline View TH —3 V% 7213 memcpy OREIfEZEIRT L, 7 —T A BRI B — )L
TN, MIET 2T —2HBRRIND

Hl~y XD RItw Y A%ELS L, V=T v TICZDICEKRINT VLT — X HRRRIND
ARVIERB AV v 2T =2 25005 E, V=T v TIENIET 24 XV P EIE A
Uy 7 kT %

[Metrics Reference]FiC i3, & A bV v 7 ICBAT 238 lIERP & T D

GPUGME = —ic R I N2 ERIL, [FFllE 2 =]V —AN=256T 7 2 XA TEZ X =2 —%fli
MLT, EIERHFETCTANRI) VI TES

ROE—F2HEHTE 2

*Filter By Selection-i#{R 3% &, GPU FEfll € = — i, i BIR L 2 h — %L & memcpy [EfED 7 —
RDBDBRRNEND

PERFDEXA LTA YT =2 ERFHGERLBVEE, T—X1k, A L7 4 vV icFRrESpTw
% 51— ALt memcpy ICDOWVWTDAFKIREI NS

BALTA VDY Tele ENTER DN B 2 72D FTR T 78\ 71— F b & memepy TR X
P WA

ETANRINTRA LTA YT =2 2RR-E NI NG OGS, 7ANVRINGBEA LT AV
TICH B H—A & memcpy DT —ZDHNRRNIND
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ARV FEATY v DUEE
H—=ANTERHFEDARY P AN vy 7OEZIEL T, il 7T — 7 AICFKRTE S
Ca—DfHEMICH Y -V AN=TAavEFEHLCT, £7 4 RO TET L/ RV e
APV 2%BERL, T7Vr—vavzETLTENLDARY FEAMY) v 7 2INET S

BT — & B RN

T 7 AN F Tk, T— 7V memepy & A=A NVDEIHL LI 1fTHRRI NS

Tz, RICEN — ANV OBERRERERRT 5

ta—0h EBICHEY =N "=T 4 av AL T, <) —BRX @R 72 1 HERER T 2

T=TNAVTVIDT =<y b
F—7AHOKER, 74— T ) LTFOFEIC» b b TRRTE S

I — TR Y &R E 72 (GRER T 510k, Ca— 0 Elics sy — A s—T 4 a vk
f#H 2

Mo AF—
Ca—DHEBICHEZY N "=T A avEEFEHLT, 7—71r0ONE% CSVIERTZ 7 ZAHK—
ENCERA)

2.45 CPU Gl e = —

CPU Gl e = —

ZOva—i3, 77V 47— a vy CPU CRMOFETICE TR O 2R3

BALY FlE, ZO3—NVRXy 2% X 7F v 3T 50IEMHNICY T vrIh, 2ab
DHIEDHENRZ DL 2 —ICEKRINS

Py TEY YR PLT Y7 3 FHEEQ), FRA Ly FOFER®D), HEOAL Y FO Y — T
FEAAFA T ICED, AR Ry 7R BT 3200 EIERIRTY 2 — %
92
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T An: lysis [ GPU Details (Summary) [ CPU Details 57 @ OpenACC Details ] Console [ Settings © Error Log s = o
JAll threads] 0 - ma More..
Event Rang 0.1 23] 45 6 7 8l

12 o |
mp_barrier_t 32578% 3399 m 125
3899ms__ ¥
4399 ms —
solve 11513% 210 m: 4399 m:
20 ms y
185
m _timed 11.084% 185185

pthread_cond_wait@ @GLIBC 232

2

10.533%

9.063%

8.389%

4

20ms

3599 ms

5

185
165

100 ms,
3599 ms

20 ms

14514

1. [allthreads| & 7> a vAERINTHWBRESE(TF 7401 ), T 77 ALINETRTD X
Ly KB 120 a—icR R En3
oy 7xy v Aima—%fHL {4 DRL Yy FEERTE 3

2.2z, CPUTOT 7V 7r—2 a vEITOWEEZRTARY POV ) —RRREIND
O oI, TDARY PIZOoOWTINE SN -HIEMEEZ NS
CZIRTREINBARY M, BIRINTWBE YY) —HRE—FICL>TREINE(3)

3.0 —i%, BABE OO LEEART X 5 ISRl E g

RoE—FRfEHATE S

oy 7Ey (MU LGB RYVDOMUH LY ) — 2 —-CPU MY V — 3L Y ) -
LC S, SBIEUIM O LICo & LTRREIND

ZOE—FTIZ, man'BIBOIRE 2 LA X v 7 2R TE 5

*RELT v TR LESRY)OMERH LY Y — v 2 —-CPU OFflY U — i3, KBRS
HIBIB DT L LTRRING L) TN d

ZDE—FTIE. 7707 =2 a VOEFTICRLKMEAZEPL L TW AR LS 22 T30
ETED

*o— FNE(Z 7 AT OV ) — 2 —-CPU QMY ) —icid, &£V —RAT77410ET747
ZVKET L, 77V r—> a VOERTHFRFED Y — 22— FTICREKT 2E28ERR I N
%)

TRTOE—FT, FBEIC) 2 P KM T80 °H 0, ZoBKE ZhBERH T
B o cE e I Nk 2 & AT T

a— MG 2 —08E, 2 — FOEBITEENchH (00, 774 v P IE, 7740
NICEEN2 TR CORECcHECINLIEZ Y AT 2)

4.Z2DHCIE, ZTDARY P THBERTDAL Y &L L 25512, ¥ XTI XV T
Beoxni-GitREoEl&G L LTEKRIND
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5. 208CiZ, FEEDOAL Y FHEA Ry MCER L K2 F I Z OFHPINTH 2 i 2R 33
—BFRRNIND

FERNC IR/ ME, AN IRAES TS S 5

T, AR=ZAVDI5EIF, N—DOHhRINS R [ X4 YV V] Pirh, $XTORL Y
FCZDARY MCELCINEEHRELA RIS

6.2NLDHNTIE, ARV LICEHRZ 77 7BFKRIND

AN O HEE » ¢, #iPHZ 7 7RI NTWE b0 L EUE/MEE BAEY R
LIFo¥lizznEFh, ZOARY FTAL Y FIZX > TP S NZRM %2R

FEDARY FEAL Y FOMAGDLDED AR L —RKIRINTWEEH, 2OV FTZ
DALy P22 LEEIE A (Coflcit, ALy F 1 &2 ORiAA4 <Y b'x_solve' I ]
% E D 7n)

oI, TRTDRAL Y FEITA RV PR I NN E 23 RKOR M2 H>2 L v Ficid,
(=AM OFERBF TN

OBl A=Y b Ixsolve] TRALY F328RO%H . ALy F 6 25 b i 2 #l
7z

THEDAL v FTEP L ZBE T2~ EZ 210, ALYy FOAl~y X% 27 )y 733

SUFEDAL Y FEMAARTRTICIE, TOFvr—FDOEED 1292227 ) vy T3

O a—~OKEHEIF, AL v F3(MICX 2~z LiiHRRQ@) DiERTH %

[ Analysis B GPU Details (Summary) % CPU Details 32 @ OpenACC Details [E) Console [ Settings @) Error Log @)% = ¢
Althesds =T 1 ‘
Event % Range 0lsdis2igBisdissis6iz2ius e

12¢ T
_mp_barrier_tw 32.578% 3899 ms 125
3899ms__ Y _
499 ms I~
x_solve 11513% 20ms 1399 ms
20ms ¥
3599 ms B
compute_ths 9.063% 210 ms 359.9 ms
210ms, vy
20 ms =il
2_solve 4.776% 0ms  [210ms
90 ms, Ad
110 ms A_
y_solve 3735% 100 ms (110 ms
100ms__ ¥ vyVY vy
Wms— 7 - =
tzetar 0551% 10 ms[20 ms
10 ms vy ivlv

1LLAL Y F 3 Z2FAFRnd s e, HiflFv— FCEBERLAFRIN, TOXL Y FRZIDA Y
ML LK%, §XCoRL Yy FO®RML LKL RT
22.20AL v FORATCHFATRRIND

CPU %L v F
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CPU Y —2a—F

VY —=TEXITNI )y 73 5L, FEOEED CPU vV — A 2 —23F<

FRT B, V—RT7F7AADBOE—HANLT FANY AT L LICH LD B
F7HNNTIE, BEfFE7 7ANERRE T 07 7ANLT 7 ALEZEDLT 4L 2 P BBREES R
%)

V—=RAT7 7 ANDBEROD L WEGEIE, Z08iemhas a7 P BaRRINS

FFEDT AL Z PINDTZ 7 ANBRRINDEG LAV DL DEH. 2OT 4L 27 b BFET
G~ DN ARIRE T 0 EDBH B

<V N
CPU a7 7 A NVE, EfTvho 7 7Yy —v a voRREREHWICYy Yy F) v 7F 32 Lic k-
TINEINS

DS, Bfihicy v 7)) v AN zBEEoAR IO 2 —IcRREIND
FATRFE DR WBIBCCHE ICIE O S e WBIEIE, v 7Y v IR ATREE MK 72 B

B v 7Y v adnk o256, ZOBRBMEITI N T RKRIE. 2 OB E UL
BB RERA T 3

77V —vavolEiEr RS CPU 7v 7 7 A A2 IET B 1CiE, RO —FE2ETLT, +
Dlay v INiWNET LHEDLD 5

WE. 1 p0ETREHTHITH 5

|V

T 7 ANEITOERITI. a4 FBPUS LT 7V r—vavos Ny ZIEHr b INEI RS
COEREERICHHACTESZ L IcTBicid, gE-RAKOA T a vEFEALTa v 4
NT B EEHEEET S

2.4.6 OpenACC Fffil & = —

OpenACC 7 —7 & 2 —

L Analysis 4 GPU Details 1 CPU Details @ OpenACC Details 53 & Console T Settings @[L =
Mame % Time Calls o
4 swim-acc-data.fi198 28.501% 999,93 ms 20

acc_compute_construct 28,501 % 999,93 ms 20
4 swim-acc-data.f:225 28.457% 998.4 ms 20
» acc_wait 28457% 998.4 ms 20
. swim-acc-data.fi273 23.204% 814.09 ms 18
swim-acc-data.f:304 23161% 81268 ms 18 |=
swim-acc-data.f141 17.487% 613.51 ms 20
> swim-acc-data.f:171 17.442% 6511.95 ms 20
- swim-acc-data.f:404 6.944% 24363 ms 86
swim-acec-data.fi245 1.109% 38.91 ms 1
swim-ace-datafi247 1108% 3889 ms 1
> swim-acc-data.f:459 0.483% 16.93 ms 2
- swim-acc-data.f:462 047% 1649 ms 2

swim-acc-data.f:371 0.04% 1.41 ms 15
4 swim-acc-data.f:469 0% 0.01 ms 1 =
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OpenACC Ffflit = —icid, Yo7 7 A0 NT 7 r—vavickoTHEITINLEE
OpenACC 7V XA LT VT AT A BKRRNIND

BT 7T AT 4V —RDETCI/V—7{LaEns :

D2FV TV r—vavD)—RAa—FTRIL7Z 7 AN EITHSTHRET S

KT 2T AT A, V—RADGRTIAfFEI N, — FOTICEES LS

KT T4E8T 4, a7 7A4A0INET TV =y a v e Lz %, KRR o 87 L |
COT 7V = a v OpenACC 7277 4 €T 4 ZFETL T -AelkEOE GO & LT
N

72, TOT 7T AT AR INZMEDRRIND

FFED OpenACC 7 7 74 BT 4 ICECI N Z AV v F 2103, 2000505 5

* Show the Inclusive durations (counting any other OpenACC activities running at the same time)
in the OpenACC details view

OpenACC DM = — I AHEIR % 373 3 (RIS 9547 % T B0 OpenACC 7 2 7 4
BT ANV P LIZHD)

OpenACC DFffie 2 —iCid, TOT 774 T 4 DFER L LTCETEINAET /T4 ET 4 28
O, BT 77 4T 4 THYPINLEGEHRHEIR RTINS

LOGH. WEDT 7V r—2vav Y —ADGFICRET 28T 77 4 €T 4 ICEL I N7
DEFED, VY —ADITICRRI NG

* Show the Exclusive durations (excluding any other OpenACC activities running at the same time)
in the OpenACC details view

OpenACC Gl & = — Ic Bl 2 FRx 3 2 (R ICEIT T T 5 fthid OpenACC 7277 4 &
T4 &R <)

OpenACC Dl 2 —1c, HEDT 7T 41 €T 4 TOABEPLIN-BRAEREI NS
ZOGAE. FEDY —ADEHcEP I N2 HITFHICErFHTHd Y, 20y —RDOGITTH
BT 2ET 7T 48T 4 ICDOBERT S

2.4.7 OpenMP il € = —

OpenMP 7 — 7 & 2 —

[T5] OpenMP Details (2 . tt ]|

Mame % Time Calls
OMP_Parallel 93.895% 545 3003
OMP_Idle 16.619% 09s 3002
OMP_Wait_barrier 7528% 04s 3001

OpenMP Dl = —iciZ, CPU T®D OpenMP 7 v 24 LDT 7574 €T 4 BRREIND
T7Vr—v a vHAWHGERE 21374 F) v e TRz, 244674y 2DEa—D
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T IcR KNI NS

HEE2ATDOT 7T 4T 4 I INRROEGOREER, RYIOWHIGEH OGO RED
WHTE O T F TORFETH 2

OpenMP J v & 4 LMF[FEIRFICEBDIRIEIC 2 B AR D B 7200, BT 2T 4 €T 4 24 T DS
— VT —=VOAEFHT100% %22 2 2 R X H D

248 7 XTF 42—

Z'a X7 4 ¥ a2 —ICi, Timeline View THFHFRR T 72 1B R X N 7217 72 2RI ICEE 3 2 153
BRRIND
fTE7ZIFHRESERE AR WG, BRRINERII TV AFRA VX OB & BT 5
TEIFRRESERI NV 2 5G, RN INLIERITZ DT 2 IFMRBICEE LD

BEfH T bz — 27 7 4 L&D OpenACC [BlRANERE D L, ZOT7 74 LH1FY — R
TFANT =TTy P YICRREND

T77 ANV AT LCHERARBEGA. 77 AVGZEZZX TN Yy 0358, WILTEY—RAT7 7
ANDFAE £

2493 v/ — v a—

[avy—Avbta—| 1T, 77V 7r—vaviFEFTTs20c, 77V 75— a v stdout B
X Wstderr HIBTRINS

77V —vavisdin ANZRMET 2 0E R H 25615 2y —Arva—Ic AT

2.4.10Settings View #XiEE = —

[Settings View | Tlid, 7B 774 VENET 7TV 75— a VOFETHELZIBET %
RDOFIT/RT X 9 1iC, [ Executable] % 7 Clit, EfTREZ 7 A M, fEET AL 2 PV, a~=V F
FAVHIE, BLXOTF)r—va v OREERIEET S
FATATRE 7 7 A VD HHPMAT, DT RCDT7 4 =L FixA 7T avThs
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Executable copnection: Local | | Manage connections...
_ Toolkit: CUDA Toolkit 8.0 (/usr/local/cuda-8.0/bin/)
File: VtmpjalignedTypel Browse...
Working directory: Browse,..
Arguments:
Profile child processes
Environment: Name  Value Add
Delete
Execution timeout: seconds

[ start execution with profiling enabled

& Enable concurrent kernel profiling

[ Enable CUDA API tracing in the timeline

| Enable power, clock, and thermal profiling

& Enable unified memory profiling

_| Profile execution on the CPU
& Enable OpenACC profiling
1 Enable CPU thread tracing
Device Buffer Size (in MB) 8

CDP Device Buffer Size (in MB) |8

Exection Timeout Ef7X 4 L7 7 b

[Executable settings| 2 7 Cld, 7> a vOEITXA LTV F2IEETZ 3

FITE2A LT PBEEINTVRGE, ZOREBIRICT 7Y r—2 a vOETHEKRTT 5
FITXA LT PP EINRCEE, T7 ) r—va VIZIEFICK T 32 £ CRITEHT 5
2 A =—Ik. CUDA F 7 A4 It Lzl o 7w v b B35 %

77V =2 avh CUDAAPI 2O I i, 2A L7 7 MiE b U AHE iz

T 774V TEEMCL CERITERIBET S

[Enable concurrent kernel profiling | = v 7Ky 7 RZT 74V P CREIN, T7 VT —v
2vD7uT77A YV IRT T = a vEITORMREICERT 2 2 L 2RT
cudaProfilerStart() & X U cudaProfilerStopO %L C, [ 7+ —AhR&NA=Ta 7740 v 7]
THHIN TV X7 7V r—vavNo7u7 74 ) v 72lHIL CH 35413, ZOR

VI ABRFIZICTBIMLERD B

R —Ar7Ta 774 ) v 7 2H/hCT 5

[Enable concurrent kernel profiling| = v 7Ky 7 R 37 74V P CEREINTEY, —*
LNORBEETEZHHAT 2T 7V r—vavo7a 774 ) v 72 HhcT 3

CDF 2y 7Ry ZARKREINRWIGE, 70774 73— A NVDREETEZENCT S
N—ANVDORRETEZENCT 2L, 70774 ) v 7Dt —"N—~y FZHHTZ 256085
270, FARA—ANVEZFALBZWT 7V 75—y a VIGHEL TW 358035 5
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B, sy s BAITa 774 ) v 2ERNCT S
[ Enable power, clock, and thermal profiling| ¥ = v 7Ky 7 ZA%ZHEL T, 77V 77— a3 v T
FHEN2& GPUDEN., Z7uvy 7, B IXUOREEDIKEREY v 7)) v 7265 3

2411CPU VY —Abt 2 —

% & *swim-omp.prof = swim-omp.f 2 = i
136 FSDX = 4.D8/DX alm
137 FSDY = 4.De/DY

138 1SOMP PARALLEL DO

139 DO 1e@ J=1,N

=140 |Multiple markers at this line E
141 - Generated 6 prefetch instructions for the loop
142 - Generated vector sse code for the loop JE
143 - Generated 5 alternate versions of the loop 4
i‘f‘_’ - 2 loop-carried redundant expressions removed with 2 operations and 4 arrays B
15 - Intensity = 1.93 =
146 — VT oI VUL OIS O TV O T

#147 100 CONTINUE E
148
149
158 C
151 € PERIODIC CONTINUATION -
152 €
153 B

154 =

e R &

A1 ||

CPUY—Ra—=Fta—Tlik, 797741030777V 7r—>avd CPU Y —RA%MKT 2
77 ANERETE D

Zova—iF, VI-—HNOEKEELZTAL )y 73521tk CPUDHME 2 —TH< ZD
B ET 3V — 27 7 A A NE T

T&F13, Ellorv—7—%4627Y) vy 7 LTHEMICTE %

PGIR a2 v 4 %L Cavy X4 s 356, Cova—icEREEMTE 2 GEMlIZ
Common Compiler Feedback Format # oD & &)

INOLDFERIZ. FEDOI—FIREDI Iy A LINEDICONTDAETH D

PGl a v 84 13, 707 7 L3380 X5 KikBElLInid, 72135 EDmEL Thb ik
S -HHICET 2 FRERTT 2

Iz CPU offffit = — A EbE T, FEDI— MIRAREZD X ) ICFEITIN 12
TE NI D

Tl ZIE, ROLIBA Y=V DBRREINIEGEELH D

Fav SN, Ko THERINDE R P L

*OL— 7 ORI, A VIFICOHT 2 HEOREMEAKE WIZE, AEV DO —FL AT
KDL DERBTONS Z L 2EKRT S

*AAHEICEE T 2 1EH = v o34 T BEENIIL T E e d o GG I, V=T 2 WHFETTE B X
LT EHbDEe VY EREEND

2570774 7DHAE<AX

Visual Profiler 2] CEEIL /- & &, BX VLI ER—=VZHALZE, a2 —DT 74+ LD
FCiE TR I N5

Va—%2BH L TIHAX2ELET LI LT, E=—RXCGLETCTOTIFTATE2ANAZ<A X
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TZ 5%
MA7Z2HIE, Xl 7w 774 72 L7L 2icfHxIns

251 2—D% 4 XZH
Eao—DH A X%AHTLI1CE, Ca—[ondiEEzLEs)y 27 LCFNIy 795
1 O0MHEBICEAERENLNZTRTCOE 2 —F, R A XEHINS

252 ¥ 2 —Dii_EE 2z
AR 7ENZE2a—DEYy FTCa2a—%2WREZBIZE, Ca—XT7%E7)y 27 1LT, o
— 2 &y JHNOFH LW N 7 v 74 5

2.5.3 ¥ 2 —0KH)

Ca—%BET5I1C0F, Ca—2T7%EI7 ) v 7 LT, FHILOEICNZ Yy 735
Ca—%FIv 7 43E, TUMNIAVICE2—DX =7y MiBERERINS
Ea—Zf L WGITICiCE T 220, oo — R UCETICERS

254 €2—DFyx v IRER
Ca—%70774794 v btV iil <, va—2BEORX Y F TRy Y4 Vv E Y%
HEET5LX951C95

INZEITHI &, BBOE=42—%FHL~Z0, fl4xD2a—DH 4 X2HmAfLLZDTE 3
Ca—D Ny XV I ERTICE, €a—2T7%E2 )y LT, 7u7747 94V FUD
4 N A S

Ca—%2Fy ¥y 3251C0F, €a—Dx7 (V4 v FyoEficidzwikEs)y LT, 7
U774 4V NYICN Ty TS

255 v2—%F< /B 3%
Va—%FL3ICI1E, Ya—XT7DXTAavaFEHT 3
va—%FIid, [BRIA=2—%HT2

26 a~v K74 Vil
a< v F 74 vh5 Visual Profiler ZEE T 5 &, a~v F 74 ValBzHERL T, RO vX—
YOWT N EMEHL T, nvprof b7 AKR—FINH LWLy > a vERKBT 0, 7R
TTANT 7 ANEA VE= T EETARET 7 A VEIRETE S
*FITARET 7 A VOZHTT nvvp ZIEEEI L, 4 7> 2 v CHIEZIEE L T, HTLWETHREL v
vaviEhind s

nvvp executableName [[executableArguments] ...]
* B—o [nvprof|] 77 AV %518E LCnvwp ZREILC, B~ 0tk Xnvprof £ty >3 V%
4 vaR—1+7 % GEEMIZ [nvprof's export/import options | EEZHD C &)
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nvvp data.nvprof
* D Tavprof] 7 7 AA%Z58& LCnvwp ZEEIL T, wLF 7 v+t X nvprof £ v > a v
A VE—FTD

nvvp datal.nvprof data2.nvprof ...
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