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infile = fopen(filename, "rb");

while ((bytes read = fread (buffer, 1, BUFFER SIZE, infile)) != 0) {
MD5 Update (&context, buffer, bytes read);

}

fclose (infile);

3 DDERDE—F
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CPU Timew cPU
55 O Instructions CPI Freq Task | Task Mod Fun... | Sour..| Mod..| 5tg
pin ve... F e
I/ '\ ) L e Time = Retired Rate Ratio Time | Count (Full) | File | Path |Ad
0.024s s 8954013431 0552 0.558 3.179s 158,324 (1]
t I O API 0) ,r N Z |\ ) l/ x N I\ 0s|  Os 1,294,001,947 0824 0536 0
/ / 0.005s; 0s 206,000,309 4505 D.541 0
python 0.001s s 254,000,387 0,630 0.506 0
Htop 0s s 126,000,189 0.619 0.565 i
pinbin 0.018s | 24 250 0455 \
pinbin ] } l/ ;< ; ‘/ ';
[ kworker/0:2
rcu_sched
amplxe-cl
#irgbalance
bworker/u280:0 5 3
kworker/16:2 5 3
# amplxe-perf
® reuos/12 s 3
# pin s 3
# pinbin s 3
# sshd Os 3 0.000| 0.000
Selected 1 row(s): 3.840s| 0.024s [3 0.552 0.558| 3.179<| 158,324
< >
. . .
[elzle] Jol o] . Thread v
- md3compute (TID: 78... [ Running
@ (amphee-runss) (TID: 7... Context Switc...
# Thread (TID: 0) [ 110 Wait
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o [ Synchron...
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3 |major fault \ / N é 1/0 Queue Depth
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@ pisk Input and Output D

@ by ot r mdScom... 5%

&
S0 — Uit =2 ] aaress o |Sour pu—— cPulg
i Effective Time | spin...|ow Line Effective Tir
Cxd008f1 | 46 move 0x200762 (3rip), rax
Cx400EFE 46 movyg —0x1038 (txbp), Trdx
Ox4008Ff | 46 mov srem, srsi
45.n 0x400002 | 46 mov tram, Irdi
Cx400005 | 46 mov s0m0, seax
4096 0xd0080a | 46 callg 0x400760 <fprin
0340000¢ Block 7:
Ox40090f | 47 mov $0m0, seax
Cxd00014 | a7 Jmp 0x400213 <Block 21>
unsigned char digest[MDS_DIGEST_LENGTH]: 03400919 Block 8
MDS_cTx context: 0x400919 | 50 lea —0Ox1020(3Tbp), STax
int pytes_read: 0x400020 | 50 mov tram, Irdi
unsigned char buffer[BUFFER_SIZE]: Cxd00023 | 50 callg 0400640 <MDS Init>
char *filename: 0x400928 Block 3
£ile: Oxappo22 51 Jmp 0x40084c <Block 11>
0x40092a Block 10:
Cx40002a |52 mowl —0x1024 (3rhp), *eax
Cx400030 | 52 movsxd Team, Srd:
"Usage ./computemdS filename\n 0x400933 | 52 lea —0x1020($rbp), Trcx
0x40003a 52 lea —0xl0a0(srkp), Srax
3 Cxd000 |52 mov srem, Irsi
Cxao0Saq |52 mov sram, srai
filename — argv(l]: 0x400047 |52 callg 0x4006e0 <MDS Update>
pen(filename, "rb”): 0x40094c Block 11:
NULLY { Oxa0004c 51 lea —0x1020(3rbp), *rax
{stderr, "%s can't be opened.\n", filename): 0400952 51 mowg —0x10320 ($rbp), $rdx 871.572usec ([N
return o: 0x40095a 51 mov srax, srex
3 0x40005d 51 mov $0x1000, sed:
0x400062 51 mov s0xl, Tesi
0x400967 51 mov trax, rai
fread (buffer, 1, BUFFER SIZE, infile)) 0x40006a 51 callg 0x400720 <freads
52 MDS5_Update (scontext, buffer, bybes_read); Ou 0 0x40096F Block 12:
EE} ] OxA00O6F 51 movl eax, —0x1024(:rkp)
54 MDS5_Final (digest, scontext): 0xA00O75 51 cmpl  $0x0, —0x1024 (3xbp)
55 fclose (infile): Ox40097c 51 inz 0x40092a <Block 10>
56 I 0340097 Block 13:
57 for(idx = 0; idx < MDS_DIGEST LENGTH:; idw++) [ Cxd00S7e | 54 lea —0xl020 (3zbR), STdx
58 fprincs(stdout, "$02x", digest[idxl): Cx400985 |54 lea —0xZ0(srbp), trax
) ] 0x400082 54 mow %rd:, Trsi
50 fprintf (stdout, " $s\n”, filename); Ox40098c | 54 mov sram, srdi
51 Cxa0008f | 54 callg  0x400710 <MDS _Final>
52 return 0 03400994 Block 14
53 3 0x400994 |55 movg —0X1030 (SThp), srax
0x40000b | 55 mow sram, srdi
Sele... 871.573usec| Ousec| Oi v Highlight ... ~
< > |« > < > |« >
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d—Kic2 X2 APl =810 - fI

RV EES: fread() WUHLZAYARNLXAU -
. . itt fread ( .. )

=  1tt domain create( .. ) —

- itt string handle create( .. ) {

— 1ttt task begin( .. );
gxgwlﬁyﬁt%g?%?_g bytes = fread( .. );
__1tt task end( .. );

}

= itt task begin()

= itt task end()
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infile = itt fopen(filename, "rb");
while ((bytes read = itt fread (buffer, 1, BUFFER SIZE, infile)) != 0) {
MD5 Update (&context, buffer, bytes read);

}
itt fclose(infile);

3DDT771 IR ExEE

= fread => itt_fread
= fopen => itt_fopen
= fclose => itt_fclose
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Clockticks= | Instruction... | CPI ...| Task...| Task ... Mod..| Fun...| Sour...| Med..|start..| PID

INTELV

| o |

=Imd3compute_itt
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main
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amplxe-cl
rcu_sched
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+ yphind
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. 78210
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0
56347
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8
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1780
78218
82056
145147
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3,210,800,000 6,168,600,000
834,900,000 890,100,000
450,800,000 611,800,000
202,400,000 377,200,000
0,500,000 170,200,000

0.581 3.046s 633,283 0
0.521
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0.737
0.537

{libf ...

fopt ...
by ...
by ...
ftm ...
ftm ..
ftm ...
by ...

md3. main md5..
md5.. itt fr... md3..

oo o o0 o0 0000000
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Thread (TID: 0)

python (TID: 56354)

top (TID: 77448)

rcu_sched (TID: &)
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Thread
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& Analysis Target

" Analysis Type| | Kl Summary| | #% Bottom-up| | #% Top-down Tree| | BB Platform

(%]
[=]
5
A
;-3
%]
w
m
3
o
L=
%I

mdScom...

=t G, | | Assembly grouping: | Address N
P Hardware Event Count by ... ~
L.~ Source

[k INST_..% | CPU_..| CPU_C..
. t gize, size t nmemb, FILE *strean

19
20, aize_t bytear 1
2 _ itr task begin(domain, _ itt_mull, _ itt null, str_read);
22 bytes = fread(ptr, 3ize, nmemb, stream);

_ itt_task end(domain):
turn bytes;
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1>7)L° VTune™ Amplifier XE AfgR%Z 1> HR—b

— e — togin
> 7 I)L® VTune™ Amplifier XE @ peerron
:t N Development » Tools » Resources )
A YRR LA MERE A e
[o] S~ 2 = S reating a Ile with External Data
/j_\ — l\ _a_ 5 FEﬁ $ 73: 7lj_ /£ % *E 1:/H\: Y SRy W MY Rl o!'ecior or with your target appication in parallel with the native VTune Ampifer analysis. To achisve ths, provids

Intel@ VTune™ Amplifier can process and integrate performance statistics collected extemally with a custom
and Intel® VTune™ Amplifier 2016 the collected custom data as a csv file with a predefined structure and save this file to the VTune Amplifier result

" Eﬁﬁ aﬁ E% FEﬁ t I%g T H% FEﬁ % ﬁ {; Faﬁ IZE —— jli:lcr::r:mpliﬂer can load and process the following data types

# Table of Contents

—
7— — g + Interval data with start time and end time
Legal Information

« Samples with a set of counters

Introducing the Intel VTune Amplifier
n jj '7 \/ & —_— @ t XY I\ % A ¢ N -'j- \/ 'j ) L To make the VTune Amplifier interpret the custom statistics from the csv file, make sure the file format meets the
/ E following requirements

Gefting Started with Intel® VTune™
Amplifier

File Name

h tt p S ://S Oftwa re . i nte l . CO m /e n — Tuning Methodology csv filename should specify the hastname where your custom collector gathered the data, following these format

requirements:

us/node/544116 (3B

Where:

stname-

Performance Analysis Setup

is an option string, for example, describing the type of data collected

Configuring Analysis Options
« -hostname- is a required text that must be specified verbatim

GPU Analysis .

m> is the name of the system where the data is collected. If you use a

00‘\00110


https://software.intel.com/en-us/node/544116
https://software.intel.com/en-us/node/544116

BEHDA >V AMI AV 2ERY 358

e csv I7AIANTBBDTARL X fread() MUOHLZAARIL XU -
> BHRZECER csv_fread ( .. )

o 127 J)L°VTune™ Amplifier XE \ |
oo T 2 R—h __csv _begin( .. );

bytes = fread( .. );

p _ csv end( .. )

}

~e

name, start tsc.TSC,end tsc,pid, tid

functionl task type,419280823342846,419280876920231,12832,11644
function2 task type,419280876920231,419281044717992,12832,11644
functionl task type,419281044745822,419281102121452,12832,11644
function2 task type,419281102121452,419281277898762,12832,11644
functionl task type,419281277935812,419281342158661,12832,11644
function2 task type,419281342158661,419281527040239,12832,11644
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M Advanced Hotspots Hardware Issues viewpoint (change) @

B Collection Log @Analy;isTarget ' J e| I¥l Summary | | #% Bottom-up | | #% Top-down Tree| | BB Platform | | Be md5compu...
[ Binary/Symbal Search

Launch Application
@ Source Search

Specify and configure your analysis target: an application or a script to execute, Press F1 for more details,

)
i Re-resolve

Application: Jmd3compute_csv
I & Impaort from CSV .

Application parameters: | "linux-4.4.4.tar"
m’ Clear Log

Use application directory as working directory
Working directony:

Modify...

Auto

@ Advanced
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B8 Collection Log | | € Analysis Target Analysis Type| | M Summany - u ) n B2 Platform
Grouping:  |Process f Module f Function / Thread [ Call Stack vl (Ta| S [E
Process / Module / Function / Thread / Call Stack Clockticks | Instruction... | CPI ... | Mod..| Fun...|Sour...| Mod..|start..| PID | TID | ~
Emdicompute_csv 3,962,900,000 7,058 700,000 0.561 0 78433 |0
Hlibecrypto.so.1.0.0 3,243,000,000) &,154,800,000 0.527 Sibs . 0 78433 |0
F [Unknown] 570,400,000 568,100,000 0 78433 |0
Hlibc-2.19.50 138,000,000 308,200,000 b ... 0 73433 |0
1,500,000 27,600,000 Stme.. 0 78433 0
4.6 . rdtsc  cswv_ .. ftmo, OxdD .. 78433 0
(o] L 4 0 s csW_ . fEmo, OeedDL TE433 0
’—J—“yl\Z’_J_\“/I\Ba@ 2,300,000 . esw_ .. md3.. St OedD .. 78433 0
0 Lesw_. Stm | OdD L 784330
0 SV ftm o, Oxd0.. TB433 0
F main 0 md3.. St OedD.. 78433 0
Pid s 0 0 0
135 )L° VTune™ o seun o
FHtop 0 T4 0
& amplie-cl Amp|_|f|er XE @'l‘%*ﬁ(\: 0 78412 0
amplxe-runss o 0 78426 0
I —4— csv DIERIRI R "
<
e e e R = U= o mimm%ummmmﬁ%mﬁmmﬂ%ﬁ%m Ruler Area
Frame Rate JE— ] 7 T AN Y 71111 oy 741117 1 111111} 7 Frame
md3compute_csv (Tl... Frame ~ Frame Rate
Thread (TID: 0) E:::E'Imgggms Duration:|939.67us Wk Frame Rate
python (TID: 56354) Frame Domain: file read Thread =
E top (TID: 77448) ‘- Frame Duration Type: Fa [0 Running
,-E amplhee-runss (TID: 78... Frame Rate: 1064.2 Hardware Event ...
amplxe-cl (TID: 78425) dduile INST_RETIR v
kworker/0:2 (TID: 551 Hardware Events
sep (TID: 78518) W Hardware Event Count

Hardware Events | | | | Ayl TNST_RETIR W
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A tal, GB/sec

#* Read, GB/sec

W™ Write, GB/sec.
CPU Time

¥ ik CPU Time

CPU... DRAM Bandwi

ggggg

N . N v High 508 635 (D 4.000.120
~ — .c:100 (381 MB) 2,000,060

» HBYIAIINR-oxT7I)ITDFa—=>4 b oo 10 G50 wE o
» Medium 241638 B 0

= RAVATLEEEEZBEFEL |
n \/ /7- ‘yl\ Fﬂﬁ @%iﬁ mgd)a—_l_: \/ ﬁ‘b\\ E% @ 1000% Any Process v-AnyThread vIAnyModuIe V.Showm\melun vlFumonsomy vI
'ﬁé‘ﬁ%t:’f‘/xl\—)bfiﬂ Hei%ﬁo)jut“/ﬂ—‘:ﬂm Bandwidth Domain / Bandwidth Utiliz... CPU Time ¥ | L2MissCount |

. . - = N < w DRAM, GBfsec 840.803s D 6.000,180
Linux* TIXRFRIBR S 1N —IZAE + High ey 4000120

= 1>7)L°®Xeon Phi™ 7Ot v —@ MCDRAM b stream.c:100 (381 MB ) 2,000,060
(%‘%ERX:EU_) ﬁg*ﬁ- b stream.c:98 (381 MB) 2,000,060

» Medium 241638 0
b Low 905295 B 2.000.060

» MCDRAM Flat, GB/sec 840803 D 6,000,180
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XEV—ICEEL I MRBISEB L I4F5R R T X1 7 “Memory Access”:
= XE—PFERE (L1-.L2-.LLC-Bound.LLC Latency) IC&B/NTA—< > ADRE
= wIEEHLFEIREINITIER

— DRAM X QPI DEEIE%E /7/N—
= NUMA [CEET BRE

= Remote/Local DRAM Ratio.Local DRAM.Remote DRAM.Remote cache
= XEV—=-FTOxI: (T —2BE) NDINTA—I VXA RVEDEM
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KL
Bandwidth
Estimate
(GE/fs)

Aierage
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Function ¢ Memory Object £ &llocation Stack CPU Tirme Loadsw Stores

1074,00 674,410,116

@ lin_stream.cpp:l00 (152 ME ) T e 0368 207,603,114 13,800,820 176

[ lin_stream.cpp:99 (152 MEB ) 318,000,954 214,803,222 12,000,720 356
Hlin_stream.cpp:98 (152 MB ) 300,000,900 252,003,780 7,800,468 125
F[Unknowwn] 0 0 0 1]
[ _imtel_sssed_rep_memcpy D.Sﬁﬁsl 0.000 252,000,756 128,401,926 0 41 19131
HLEWVEL_BASE:LinuxProchdapsReader:Parseline D.DDES| 0.000 43,000,144 0 0 1] 0.000
Hfunc@lxS042e7 0.008s] 0.000 36,000,108 I I n 2987
Hfunc@x2c15fs 0s 0,000 24,000,072 i i I 0.00o

“lin_stream.cpp:100 (152 MB)" |&.VY—X 771 )L lin_stream.cpp @ 100 {TTEDXE)—- AT I+D
ZDYTEEKT %, DY TH X 152MB

00‘\00110
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= Memory Bound > DRAM Bound > Local DRAM Memory Bound : 44.6% [
= Memory Bound > DRAM Bound > Remote DRAM oG R
= Memory Bound > DRAM Bound > Remote Cache NUMA: % of Remote Accesses —: 38.3%

Bandwidth Utilization Histogram

= LLC Miss Count > Local DRAM Access Count.
LLC Miss Count > Remote DRAM Access Count.
LLC Miss Count > Remote Cache Access Count

= Average Latency (cycles)

5TEl: Apache Pass NUMA XtUw o DGR
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Bandwidth Utilization

Elapsed Time

Grouping: |Bandwidth Domain / Bandwidth Utilization Type / Function § Call Stack

Bandwidth Domain / Bandwidth 0 M LLE
andwi amain andwi i Emao <
Utilization Type / Function / Call Stack Cht himes Bounrdy Load Sl Ch:»lj:t
[ DRAM, GB/sec 2.273s [ 0.818  1,764,005,292 846,012,600 327,202,232
= DRAM Read, GB/sec 2.273: [ 0.818  1,764,005,292 846,012,600 27,202,232
DRAM Write, GB/sec 2,873 I 0.818 1,764,005,292 846,012,600 37,202,232
EIQPI, GB/sec 2.273: [ 0.818 1,764,005,292 846,012,600 37,202,232
= High 2.570< (D 1,326,003,972 742,811,142 33,001,980
1,068,003,204| 608,400,126 33,001,980
& __intel_ssse3d_rep_memcpy 252,000,756 128,401,926 0
FHfunc@0x6becd 0 0 0
& [vmlinux] 6,000,018 0 0
E func@0x1a2df4 0 0 0
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