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[e Choose Analysis]
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aatie [[Q Source Search ]
Android device (ADB) Specify and configure your analysis target: an application or a script to execute. Press F1 for more details. ‘ '
remote Linux (SSH)
Application:
Nlocaldisk/jmarusar/matrix/linux/matrix.gcc = 9
Select a target type to profile:
Application parameters:
Attach to Process 9
@ Profile System v Use application directory as working directory )

mm launch Application Nlocaldisk/jmarusar/matrix/linux

User-defined environment variables:

Managed code profiling mode
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Nocaldisk/jmarusar/matrix/new._projectl - Intel VTune Amplifier x
h B2 b B8O @ Welcome Mkmptlﬂ.r.-x =
& Choose Analysis Type INTEL VTUNE AMPLIFIER 2018
4 @Analysiﬂ'arget A Analysis Type - - > 4 ;
[0 Start ]
Algorithm Analysis Memory ACCGSS rT“@ =
Basic Hotspots G Start Paused ]
Advanced Hotspots . . . . . { <c - ]
Measure a set of metrics to identify memory access related issues (for example, specific for NUMA B boaas.1ac
Concurrency architectures). This analysis type is based on the hardware event-based sampling collection. Learn more (F1)

Locks and Waits

Memory Consumption CPU sampling interval, ms
1

Compute-Intensive Application
Analysis Analyze dynamic memory objects

HPC Performance Characterization
Minimal dynamic memory object size to track, in bytes

1024
Microarchitecture Analysis

General Exploration v Evaluate max DRAM bandwidth

Mermory Access

Analyze OpenMP regions
TSX Exploration

TSX Hotspots » Details

SGX Hotspots
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& Memory Access Memory Usage viewpoint (change) © INTELVTUNE AMPLIFIER 2018
[ coltection Log © Analysis Target /A Analysis Type & Summar, @3 Bottom-up ' Platform P ey j/!/ D

) Elapsed Time ": 6.689s

CPU Time 25.121s b kPR F] |" A F] ITl
Memory Bound ~: 44.4% R of Pipeline Slots CPUK
L1 Bound 0.7%  of Clockticks
L2 Bound “: 0.0% of Clockticks
L3 Bound 30.5% R of Clockticks
DRAM Bound “: 8.0%  of Clockticks
Loads: 17,604,528,120
Stores: 8,789,663,682
LLC Miss Count : 46,352,781
Average Latency (cycles) = 57
Total Thread Count: 4
Paused Time *; Os

v) System Bandwidth

This section provides various system bandwidth-related properties detected by the product. These values are used to define default High, Medium
and Low bandwidth utilization thresholds for the Bandwidth Utilization Histogram and to scale overtime bandwidth graphs in the Bottom-up view.

Max DRAM System Bandwidth : 80 GB
Max DRAM Single-Package Bandwidth : 40 GB
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= Memory Access Memory Usage viewpoint (change) @ I t 2018
! ElColtection Log © Analysis Target A Analysis Type & Summary @ Bottom-up (=4 Platform .- // b

) Bandwidth Utilization Histogram
Explore bandwidth utilization over time using the histogram and identify memory objects or functions with maximum contribution to the high bandwidth
utilization.

Bandwidth Domain: DRAM, GB/sec v

Bandwidth Utilization Histogram

This histogram displays the wall time the bandwidth was utilized by certain value. Use sliders at the bottom of the histogram to define thresholds
for Low, Medium and High utilization levels. You can use these bandwidth utilization types in the Bottom-up view to group data and see all functions
executed during a particular utilization type. To learn bandwidth capabilities, refer to your system specifications or run appropriate benchmarks to
measure them; for example, Intel Memory Latency Checker can provide maximum achievable DRAM and Interconnect bandwidth.

w
s
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g 20.000 A « -~ Read, GB/sec
= » package 1 > o ~ Write, GB/sec
O
z + UPI Bandwidth, GB/sec
g v u Total, GBIsec
%‘ ¥ -~ Incoming Data, GB/sec
% « ~ Incoming Non-Data, ...
ol z 8.728 v ~ Outgoing Data, GB/sec
% > package_1 _‘. L A 1 A saak A A NP W | ¥ ~~ Qutgoing Non-Data, ...
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© -
£ package_l 5600.0%
= B | I
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Grouping: Function / Call Stack v | & Q‘} \

Function / Call Stack CPU Time ¥ Memory Bound Loads y Stores | LLC Miss Count * | Average Latency (cycles) | wl
» multiplyl._ omp_fn.0 24.920s D 44.2%  17,555,926,662  8,765,362,953 45,902,754 57 matrix.g
» func@0x18c60 0.045s 40.0 1,800,054 0 0 0 libgomp
» clear_page c_e 0.026s 0.0 0 0 0 0 vmlinux
» copy_page_rep 0.016s 89.0 0 0 0 0 vmlinux
» ktime_get 0.006s 85.0 900,027 1,800,054 0 / vmlinux
» pci_confl_read 0.006s 0.0 0 900,027 450,027 0 vmlinux

0.006s 0 0 0 0 vmlinux
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g ;
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C:5 6 NUMA *

& Memory Access Memory Usage viewpoint (change) @
4 DCdl.cﬁonLog eAndyskTﬂgct AMTW & Summary QBottom-up @Mm

v) Elapsed Time ’: 32.626s

CPU Time 508.508s Memory Bound (© ° b K
Memory Bound 73.3% K of Pipeline Slots As )“ »b A h j
L1 Bound 8.4% R of Clockticks Pe’ AH: ] Y b
L2 Bound 0.0% of Clockticks e
L3 Bound 7.4% R of Clockticks
DRAM Bound 8.0%  of Clockticks
DRAM Bandwidth Bound 0.0%  of Elapsed Time
Memory Latency:
Remote / Local DRAM Ratio 0.000
Local DRAM 1.2% of Clockticks Remote (B "k X\)
Remote DRAM 0.0% of Clockticks 2L A h B
Remote Cache of Clockticks
Loads: 163,640,209,059
Stores: 34,303,629,078
LLC Miss Count 331,669,899
Average Latency (cycles) 12
Total Thread Count: 17
Paused Time Os
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& Memory Access Memory Usage viewpoint (change) @ mgm MPllﬂm 2014

. . . — o ""’ - b‘A\ r
© [ Collection Log © Analysis Target A Analysis Type 3 Summary & Bottom-up = Platform A e "“J/_"' b
D+ & 0s 5 10s 15s 20s 25s 30s v DRAM Bandwidth, GB/...
o 11.261 v e Total, GB/sec
b : ¥ ~ Read, GB/sec
M| w package 0 “ ¢
(2 5.630 v ~ Write, GB/sec
B 4
£ o e e
. v Total, GBI/
&:ﬁ — 5.761 m 1013l GB/sec
o « - Incoming Data, GB..
= 11.261 ¥ ~ Incoming Non-Dat. ..
v package_1 5.630 « ~ QOutgoing Data, GB...
. « ~ Qutgoing Non-Data.
Unitl 5.761
v CPU Time
Unit0 2.761 a CPU Time

QPI/UPI j
X n ThHps.

QPI/UPI WMCE A% E <YNUMAE i EMLUj 28
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& Memory Access Memory Usage viewpoint (change) ©
1 [JcCollection Log © Analysis Target A Analysis Type & Summary & Bottgm-up = Platform [ multiply.c :
p . + " los 115 215 i 515 Gls v DRAM Bandwidth, GB/sec
§ » package 0 40.000 | + e Total, GB/sec
i) 20.000° = « - Read, GB/sec
3 » package_1 ) & ~ \Write, GBlsec DRAM U PI
B
z « UPI Bandwidth, GB/sec ITI
L% « e Total, GB/sec 5 X
= 5755 « - Incoming Data, GB/sec
o .
% » package_1 ‘ B L . N ) . ¥ ~~ Incoming Non-Data, G.
0] 2 8.728 ¥ ~ Outgoing Data, GB/sec
" » package_0
k= e ‘ 1 ¢ bl ad A L -k ¥ ~ Outgoing Non-Data, G...
‘E « CPU Time
@ e CPU Time
£ package_1 5600.0% |
= S S
E? package_0 5600.0%
O
- - A (
Grouping: Function / Call Stack v i‘}(\ Q|| %o B R /S v 4 O
T — ——ta 7 O -
Function / Call Stack CPU Time ¥ Loads | Stores \ LLC Miss Count Average Latency b Y >KK K I-I A A E‘ /0 J

17,555,926,662) 8,765,362,953|

» multiplyl._omp_fn.0 KZKPCUTY B)

» func@0x18c60 0.045s 1.800,054 0 0
» clear_page c_e 0.026s 0 0 0
» copy_page_rep 0.016s 0 0 0
» kiime_get 0.006s 900,027 1,800,054 0
» pci_confl_read 0.006s 0 900,027 450,027
» apic_timer_interrupt 0.006s 0 0 0
» init_arr 0.006s 0.0 0 0 0
» init arr 0.006s 0.0 0 0 0
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&l Memory Access Memory Usage viewpoint (change) @
1 [JcCollection Log O Analysis Target A Analysis Type & Summary @ Bottom-up '~ Platform [ multiply.c B multply ¢
“source Assembly D 2 ¥ Q Assembly grouping: Address

® Memory Bound =
< 2]
T Source CPU Time L L3 'D Loa.. Sto
!

Bou. Bou. Bound Bo
179 #pragma omp parallel for
180 for(i=0; i<msize; i++) {
181 for(j=0; j<msize; j++) { 00045|
for(k=8; k<msize; k++) { 15.027s m-znx--l

183 c[110j] = c[41(j] + alil(k] * blkI[j]; cssos[ I 2o« 359% 0.0% 17,
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Source  Assembly W % 9 W Q | Assembly grouping: Address
* 12

& Memory A : L. |Ave.|
1 [ Collection Uy~ Source CPU Time Memory Bound Loa, |[Sto,. M Lat File
e ————— C ((y '
Source Asse

208 for(i=0; i1<msize; 1++) {
S
T 209 for(k=0; k<msize; k++) {

210 #pragma ivdep

211 for(j=0; j<msize; j++) { 0.024s| 24,. 0 mu..

c[41(3] = c[41{§] + alillk] * bIkI({]; | 6.1%|22,.{9.1 o 16/mu.

179
180
181

183

#pragma omp parallel for

for(i=0;

for(§=0; j<msize; j++) { 0.004s]|

l<msize; i++) {

for(k=0; k<msize; k++) { 15.0275 | 0,0%] 271:‘--

c[110j] = c[41(j] + alil[k] * bIkI[j); sssos[ I 2o« 359% 0.0% 17,
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& Memory Access Memory Usage viewpoint (change) @
[ collection Log © Analysis Target A Analysis Type & Summar, @3 Bottom-up ' Platform

(v) Elapsed Time : 6.689s

CPU Time ~: 25.121s

Memory Bound 44.4% R of Pipeline Slots
L1 Bound ; 0.7% of Clockticks
L2 Bound 0.0% of Clockticks
L3 Bound 30.5% K of Clockticks
DRAM Bound " : 8.0%  of Clockticks

Loads: 17,604,528,120

Stores: 8,789,663,682

LLC Miss Count : 46,352,781

Average Latency (cycles) ~: 57

Total Thread Count: 4

Paused Time *; Os

(v) System Bandwidth

This section provides various system bandwidth-related properties detected by thej
and Low bandwidth utilization thresholds for the Bandwidth Utilization Histogram ang

Max DRAM System Bandwidth : 80 GB
Max DRAM Single-Package Bandwidth : 40 GB
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& Memory Access Memory Usage viewpoint (change) ©
7 [JColtectionLog @ Analysis Target A Analysis Type i Summary &8 Bottom-up ‘- Platform [ multiply.c

v) Elapsed Time : 1.640s

CPU Time 5.988s

Memory Bound : 7.1%  of Pipeline Slots
L1 Bound 0.3%  of Clockticks
L2 Bound ~: N/A*  of Clockticks
L3 Bound 0.4% of Clockticks
DRAM Bound " : N/A*  of Clockticks

Loads: 22,926,387,771

Stores: 9,153,274,590

LLC Miss Count : 0

Average Latency (cycles) 16

Total Thread Count: 4

Paused Time : 0s

*N/A Is applied to metnics with undefined value, There is no data to calculate the metric,

) System Bandwidth

This section provides various system bandwidth-related properties detected by the pro']
default High, Medium and Low bandwidth utilization thresholds for the Bandwidth Utiliza
bandwidth graphs in the Bottom-up view.

Max DRAM System Bandwidth 80 GB
Max DRAM Single-Package Bandwidth : 40 GB
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7 PKKkOOK bIT FRXK A

Microarchitecture Analysis 1

General Exploration

v Analyze dynamic memory objects

Minimal dynamic memory object size to track, in bytes

1024 :
TSX Hotspots LLC Miss Count (LLC

# K owXxrY Ck =

TSX Exploration

A6 Warl soyhbh & il

Grouping: Memory Object / Function / Call Stack v % | Q ‘*’
Memory Obiject / Function / Call Stack CPU Time I Memory Bound ] Loads ] Stores ¥ ' LLC Miss Count ' * | Averaqge Latency (cycles) | Module ] Functnon'

» memTestout!main (2 MB ) 1236,276,88... | 20,334,310,011 83,705,022 | é

» memTest.cpp:10 (4 KB ) 0 108,903,267 0 0

» memTest.cpp:20 (4 KB) 0 66,601,998 0 0

L e o e T u 64,801,944 0 o

> memTestcpp:2l (4KB) e 0 BBSOLTES 0

» memTest.cpp:25 (4 KB) 0 53,101,593 0 0

» memTest.cpp:18 (4 KB ) 0 53,101,593 0 0

FILTER 0.0% X l Any Process v Thread Any Thread v Module Any Module v Show inline functions v Functions only v

— a1 3129! Joufm! DYEqpobuijip ®XHmgeluu XmP untel I'i o x~ b o 0 AKX XXEE E B g b slntel Corporation E YEQ@ ,
5E = v BAXu G B E v X1 X YEo 19 inte'SOftware
_— i KVubKE «B Es v «B Es E A CUTpro


https://software.intel.com/en-us/articles/optimization-notice#opt-jp

7 PKKkOOK bIT FRXK A

a1 3129! Joufm! DYEqpobuijip ®XHmgeluu XmP untel I'i o x~ b o 0 AKX XXEE E B g b slntel Corporation E YEQ@
B E v X1 XK y

*€E E v B AXKU & ) YE©Q 20 intel’ Software
i XVubkE « B EB Xu « B Es E i CN3T pxo



https://software.intel.com/en-us/articles/optimization-notice#opt-jp

