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Apache.JMeter
R R eI SIS aEReIge, c 2003 ro HacTosLLee BpeMsl, aKTUBEH

HTTP(S), JMS, JDBC, Java/Groovy, FTP, SMTP, ... 50+
ClickHouse, InfluxDB, Graphite, Grafana, HTML
PacnpegneneHHbin 3anyck, Cl

Maven, IntelliJ IDEA

CoobLecTBo

/ Meter’



https://jmeter.apache.org/

PaCCMOTPUM

HT TP Request. MakcnmanbHasa NHTEHCUBHOCTb
HT TP Request. CkaunBaHue n otnpaBka

PostProcessor

PreProcessor
CeKkpeTHOoe opyXK



COPS= /I[

o7 BT )\ R s AR
\\\;f e //*///, ///4////// - / = %‘#‘ 4 '

; 4/ T
///é?/ /// *
AT 7

A / ',./

z K & o L1 &/
%y ?”’}/n
/7/4%

ol

’
e

=
B S

pr———y

l

S
e

-

@‘\\\\&\illy

= S
%, >
xam u\\\i\\\\\ d

A
y
s e -
o
D s )
:'zﬁﬂ

7
W

e\ IR

il mn

T



https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D1%8E%D1%80%D0%B0_%D0%A4%D0%BB%D0%B0%D0%BC%D0%BC%D0%B0%D1%80%D0%B8%D0%BE%D0%BD%D0%B0s

Llenu
PaspabaTtbiBaTb TaKue TECTb,

4yTOObI CUCTEMA TOPMO3UNa, a He Apache.JMeter.

JKOHOMMUTDb Ha pecy HblX al€HTOB.

PaspabaTtbiBaTb



HTTP Request

MakcunmanbHasa MHTEeHC



Samplers.HTTP.Request.X. [lpocTon TecT 10
Heckonbko GET-3anpocoB Ha NoKalibHbIU cepBep

Samplers.HTTRRequest.X.jmx (fhome/x1337/Project /Apache. JMeter.Benchmark.NG/src/test jmeter/Samplers. HTTRRequest.X.jmx) - Apache JMeter (5.1.1 11855137)

File Edit Search Run Options Tools Help

@k T+ =%Phk o W s | H

00:00:00 A\ 00/0 &)
"a Samplers.HTTP.Request.X HTTP Request
v-p;:etUp Thread Group _ . Name:HTTP Request |
+7 0S Process Sampler: mkdir . e
?JSR223 PostProcessor: set ignore -
» /¥ 0S Process Sampler: nginx.start ‘?vashl'cs(Advanced
SR223 PostProcessor: set ignore € erver
v-fb*T’thead Group 9 Protocol [http]:DServer Name or IP: $ {RequestHost} 'Port Number::stPort
+z= Loop Controller HTTP Request
/"Hrrp Request\ Method:\GET ° Path:‘${RequestPath} ‘Content encoding:D
+iO tearDown Thread Group

oRedirect Automatically @Follow Redirects mUse KeepAlive cUse multipart/form-data cBrowser-compatible headers

+ /7 0S Process Sampler: nginx.stop Parameters [Body Data (Files Upload\

?)SR223 PostProcessor: set ignore Send Parameters With the Request:
- Backend Listener

Name: \ Value \URL Encode?\ Content-Type

|Inc|ude Equals?

\ Detail H Add H Add from Clipboard H Delete H Up H Down \




3anyck n octaHoBka NGIinx B TecTe, UICN0ONb3yA 11
OS Process Sampler

Samplers.HTTP.Request.X.jmx (/home/x1337/Project /Apache.JMeter.Benchmark.NG/src/test/jmeter/Samplers.HTTRRequest.X.jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help

Us/@ D+ =% /b @6 olwess 50

»
g

00:00:00 A\ 00/0 )
Lo Samplers.HTTP.Request.X HTTP Request
v-p;setUp Thread Group _ _ Name: HTTP Request |
+2 OS Process Sampler: mkdlr. e
?]SR223 PostProcessor: set ignore -
+ /7 0S Process Sampler: nginx.start ‘?vasl;cs(Advanced
SR223 PostProcessor: set ignore e erver
v-o‘T}thead Group J '|Protocol [http]:DServer Name or IP:\${RequestHost} \Port Number:@
+: Loop Controller ||HTTP Request
£ HTTP Request || Method: GET 3 Path:‘${RequestPath} ‘Content encoding:D
+i0 tearDown Thread Group

oRedirect Automatically »wFollow Redirects wUse KeepAlive nUse multipart/fform-data 7Browser-compatible headers

Parameters | Body Data  Files Upload |

+ /¥ 0S Process Sampler: nginx.stop

?|SR223 PostProcessor: set ignore
~_ BacKend LIstener

Send Parameters With the Request:
Name: \ Value \URL Encode?\ Content-Type

|Inc|ude Equals?

‘ Detail H Add H Add from Clipboard H Delete H Up H Down ‘




NGinx c KOHpUrypaymemn rno ymon4yaHuto

Ilna ckopocTn — gBa npouecca BMeCcTo O4HOro

worker_processes 2; # default 1
worker_connections 512;
sendfile off;

tcp_nodelay on;

tcp_nopush off;
keepalive_timeout 75s;
keepalive_requests 100;
keepalive_disable msie6;

gzip off;

12



HacTpauBatroTca napameTpbl HT TP-3anpoca 13

[MapamMeTpun3aoBaHbl XOCT, NOPT, NyTb. Bce HAaCTpoOMKM — Mo yMONYaHUIo.

Samplers.HTTP.Request.X.jmx (/fhome/x1337/Project/Apache.JMeter.Benchmark.NG/src/test/jmeter/Samplers.HTTR.Request.X.jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help

Dsl@le XEE +[=[p[n OO o aes b

+
“uy,

B

00:00:00 A 00/0 )
" m Samplers.HTTP.Request.X HTTP Request
"@rsetUp Thread Group Name: HTTP Request |
. # . i
OS Process Sampler: mkdir . Comments:
?)SR223 PostProcessor: set ignore -
+ /7 OS Process Sampler: nginx.start ‘?vas;cs(Advanced
SR223 PostProcessor: set ignore € erver
w’O"‘T’h]read Group o Protocol [http]:DServer Name or IP:|${RequestHost} |Port Number:
+: Loop Controller FIUL et et
4 Method: GET - Path:|$ {RequestPath} Content encoding:
~" HTTP Request 9

(v 2 tRedirect Automatically =Follow Redirectsl Use KeepAIiveID Use multipart/form-data oBrowser-compatible headers
+/* OS Process Sampler: nginx.stop Parameters Body Data Files Upload |
?JSR223 PostProcessor: set ignore

_ Send Parameters With the Request:
~¢ Backend Listener Name: | Value 'URL Encode? Content-Type

\Include Equals?

‘ Detail H Add H Add from Clipboard H Delete H Up H Down ‘




Mcnonb3yeTcs LUK ANs LeNOYKN 3anpocoB 14

S{RequestCount} nocnegoBaTeNbHbIX 3aMpPOCOB B KaXJ01 ntepawum

Samplers.HTTP.Request.X.jmx (/home/x1337/Project /Apache.JMeter.Benchmark.NG/src/test jmeter/Samplers.HTTP.Request.X.jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help

e @ xCit + =% Pr®O owuews TH 00:00:00 A0 0/0 &
" m Samplers.HTTP.Request.X Loop Controller
"'\.‘?i‘jetUp Thread Group _ Name: Loop Controller
+ 2 OS Process Sampler: mkdir s rerTiEer

?JSR223 PostProcessor: set ignore
+ /7 0S Process Sampler: nginx.start
?|SR223 PostProcessor: set ignore
140 ' Thread Group
+: |Loop Controller
/" HTTP Request

Loop Count: DForeved\${RequestCount} |

v’/‘/"’OS Process Sampler: nginx.stop
?JSR223 PostProcessor: set ignore
- Backend Listener




KonnyecTtBO NOTOKOB U UTEpaLIMM HacTpanBaeTcs (15

Mpodunb — cTabunbHasa Bbicokasa Harpyska oT  S{Threads} notokos

samplers.HTTRRequest.X.jmx (/home/x1337/Project/Apache. JMeter.Benchmark.NG/src/test/jmeter/Samplers. HTTRRequest.X.jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help

Dé@d XEE] =% »n o ' o8l I|H 00:00:00 A 00/0 ()
Ca Samplers.HTTP.Request.X Thread Group
1O setUp Thread Group
+ /¥ OS Process Sampler: mkdir
?JSR223 PostProcessor: set ignore
+ /7 OS Process Sampler: nginx.start

Name: Thread Group
Comments:
Action to be taken after a Sampler error

2|SR223 PostProcessor: set ignore *Continue °Start Next Thread Loop -Stop Thread <Stop Test -Stop Test Now
O Thread Group ' Thread Properties
Loop Controller Number of Threacls (users)j${Threads}

/¥ HTTP Request Ramp-Up Period (in seconds): ${RampUp}
o Loop Count: DForever\${LoopCount}

+ /¥ 0S Process Sampler: nginx.stop “Delay Thread creation until needed
?JSR223 PostProcessor: set ignore || -gcheduler

- Backend Listener

Scheduler Configuration

+If Loop Count is not -1 or Forever, duration will be min(Duration, Loop Count * iteration
Duration (seconds)

Startup delay (seconds)




HT TP Request. Cepusa akcnepMMeHTOB

KonunyecTtso notokoB ${Threads}:

w 1,23

KonnyecTBo nocnegoBaTesibHbix 3anpocos ${RequestCount}:
291,10, 50, 100

HTTP Request Keep-Alive:

V| BKNoUnTb (N0 yMONYaHMIO)

OTKJ/TKO4YUTDb




CpeaHSA MUHTEHCUBHOCTb AJ19 OAHOro NMOoToKa

9000
8000

Throughput

default | keepalive off

. 1 request . 10 requests 50 requests . 100 requests

17

© JMeter.Samplers.HTTP.Request.X


https://infogram.com/jmeter-1h1749dj7pjl6zj

Cpe,u,Hs'-m NMHTEHCNBHOCTDb AJid ABYX NMOTOKOB

16000
14000
12000
10000
8000

Throughput
(o))
o
o
o

IS
o
o
o

2000

‘ default | keepalive off

. 1 request . 10 requests 50 requests . 100 requests

18

© JMeter.Samplers.HTTP.Request.X


https://infogram.com/jmeter-1h1749dj7pjl6zj

CpeaHAA UHTEHCUBHOCTb AJ1A TPEX MOTOKOB

10000

Throughput

‘ default | keepalive off

. 1 request . 10 requests 50 requests . 100 requests

19

© JMeter.Samplers.HTTP.Request.X


https://infogram.com/jmeter-1h1749dj7pjl6zj

Ha KOpoTKOM cueHapun nydlle 6e3 Keep-Alive

Throughput

| default | keepalive off

. 1 request 10 requests 50 requests 100 requests

© JMeter.Samplers.HTTP.Request.X


https://infogram.com/jmeter-1h1749dj7pjl6zj

Ha cpegHeMm cueHapuu — BnusaHue Keep-Alive 21
HeboNbLLOoE

5000

Throughput

| default keepalive off

1 request . 10 requests 50 requests 100 requests

© JMeter.Samplers.HTTP.Request.X


https://infogram.com/jmeter-1h1749dj7pjl6zj

Ha 6onblinx cueHapusax — Keep-Alive yckopseTt
paboTy

Throughput

default keepalive off

1 request 10 requests 50 requests 100 requests

22



https://infogram.com/jmeter-1h1749dj7pjl6zj

Ha 6onblinx cueHapusax — Keep-Alive yckopseTt
paboTy

Throughput

default | keepalive off

1 request 10 requests 50 requests . 100 requests

© JMeter.Samplers.HTTP.Request.X


https://infogram.com/jmeter-1h1749dj7pjl6zj

O4yeBUAHO, YTO

Keep-Alive noseseH, He HY)KHO OTKJ/IKOMaTb €ro.

JlydLinn pesynbTaT —

C 601bLUUM CLE






CueHapuun Ha 10 3anpocoB caMbiX YaCTbIU

16000
14000

—
o N
o o
o O
o O©

Throughput

o 0
o
o
o

000

1N
o
o
o

2000

| | 1 R

default | keepalive off

@ 1request |@ 10 requests 50 requests @ 100 requests

|

26



Yckopum TecT ¢ 10 3anpocamu B cLeHapuu

Ha 3 NOTOKa/Nonb3oBaTensa B KaTyLlKe

c 4k req/s po 16k re

n 6onblle.



[ToHapobuTtcs

— / telegraf, influxdb, grafana

— % netstat, bash

— & /proc/sys/net/*

— i AOKYMeHTaumAa Ha agpo Linux
— ${ SJK, Java Fligth Recorder
HacTponkun Apache.JMeter

el

28



CpeaHAs UHTEHCUBHOCTb 4855/s,

AOJKHa 6bITb CTabunbHas Harpyska,

a Buaum Bcernnecku ot 500/s go 16000/s

29

03


file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/jmeter/Samplers.HTTP.Request.X-Thread-3-RequestCount-10-default-100000-2019-05-09_23-35-10/Samplers.HTTP.Request.X/index.html

EcTb oWwuno6kmn 5.24% 30

Non HTTP response code: java.net.NoRouteToHostException/Non HTTP
response message: HeBO3MOXXHO Ha3Ha4YnUTb 3aMNpoOLUEeHHbIN agpec
( Address not available )

30 02:36:00 02:36:30 02:37.00 02:37:30 02:38:00 02:38:30 02:39:.00 02:3%:30 02:40:00 02:40:30 02:41:00 02:41:30 02:42:00 02:42:30 02:43:00 02:43:30 02:44:30 02:45.00 02:45:30



SJK: socketConnect ( 64,33% )

Apache.JMeter xaeT coegnHeHus

java.net.PlainSocketImpl.socketConnect
Sample count: 9423 (64.33%)
Global frame frequency: 9423 (64.33%)



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/sjk/Samplers.HTTP.Request.X.jmx.2019-05-14_04-06-13.small.sdt.flame.html



https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D1%8F%D0%B7%D1%8C_%D0%BD%D0%B0_%D1%80%D0%B0%D1%81%D0%BF%D1%83%D1%82%D1%8C%D0%B5

CKpunTt HacTponku
Apache.JMeter Apache.JMeter

HacTpoukn
ornepalmnoHHON
CUCTEMDbI




CKpunt

Apache.JMeter




Ckpunt JMeter: ygennunTb KOJIMYECTBO
3anpocoB (RequestCount) ao 50

UHTeHcuBHOCTb 16500/s (X 3,3 ) n 6e3 owmnb0K

Hy>XHO YANUHHATb CLEeHapuu — 3anpeLleHHbIN BapuaHT

35



Ckpunt JMeter: po6asutb HTTP Cache Manager 36

MoXxeT yckopuT?

File Edit Search Run Options Tools Help

Us@d s T80 + =~ P e ®6 o wees TH SR
"a Samplers.HTTP.Request.X.cache HTTP Cache Manager
~1©rsetUp Thread Group Name: HTTP Cache Manager |
74O ' Thread Group Comments:

+: Loop Controller
/" HTTP Request
,HTTP Cache Manager
-0 'tearDown Thread Group
-~ Backend Listener

oClear cache each iteration?
vUse Cache-Control/Expires header when processing GET requests
Max Number of elements in cache 5000




Ckpunt JMeter: po6asutb HTTP Cache Manager (37

UHTeHcuBHOCTb 4800/s u 4.9% owwumn60K (He noBnusan)

Total Requests Failed Requests Average Throughput Error Rate %
Requests Failed q p
Active Threads Total Throughput

s 4.88%

Total Errors ~




SJK: socketConnect ((62,73% )

Apache.JMeter xaeT coegnHeHus

java.net.PlainSocketImpl.socketConnect
Sample count: 12336 (62.73%)
Global frame frequency: 12336 (62.73%)



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/sjk/Samplers.HTTP.Request.X.cache.jmx.2019-05-14_07-40-09.small.sdt.flame.html

jer He YCKopl

bKOIo OTBETa.






https://www.imdb.com/title/tt0096874/mediaviewer/rm547371520

HacTpouku

Apache.JMeter




Hactpoinkn JMeter: jmeter.httpsampler=- @

UHTeHcuBHOCTDb 16300/s (-) n 6e3 ownb0oK

Total Requests Failed Requests Average Throughput
0 e 16.2K regps
Requests
4 4
Active Threads Total Throughput
4 20K
18K

15K
2 13K
10K
T
BK
o T a S5KL -
05:06:00 05:06:30 05:07:00 05:07:30 05:08:00 05:08:30 05:06:00 050610 0506:20 050630 050640 050650 0507:00 050710 0507:20 0507:30 050740 0507:50 050800 050810 050820 050830 0508:40 050850
current min max avg

- Threads 1 - Req/s 672K 17.82K 16.22K



SJK: socketRead ('34,34% )

Apache.JMeter yuntaeT 3arofl0BoOK oTBeTa

java.net.SocketInputStream.socketRead0
Sample count: 3651 (34.34%)
Global frame frequency: 3651 (34.34%)

=



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/sjk/Samplers.HTTP.Request.X.jmx.2019-05-14_05-24-43.small.sdt.flame.html



https://www.imdb.com/title/tt0096874/mediaviewer/rm547371520

HacTponku JMeter: He copacbiBaTb COCTOAHUE 45

httpclient.reset_state_on_thread_group_iteration ( false )

httpclient.reset_state_on_thread_group_iteration=false



HacTpoiiku JMeter: He cépacbiBaTb COCTOSIHMe (46

UHTeHcuBHOCTb 19240/s (-) n 6e3 own6boK

Total Requests Failed Requests Average Throughput
0 19.0K regps
Requests
- o
Active Threads Total Throughput
4 25K
3 20 K

10K !

o 8 a SKL a
05:42:00 05:42:30 05:43:00 05:43:30 05:44:00 05:41:50  05:42:00 054210  0542:20  0542:30 054240  0542:50  0543:00 0543710 054320 054330 054340 054350 054400 054410  05:44:20
current min max avg

= Threads 2 - Req/s 6.06 K 2077 K 18090 K
4



HacTpoukn JMeter 47

Ecnun nHteHcmnBHocTb ckaveT (500/s - 16000/s), ecTb owmnbkm (Address
not available) n JMeter 3aHaT socketConnect (> 50%)

Mo>xHo nepeintu ¢ HTTPClient4 Ha Java-knueHT (X 3,3 )
jmeter.httpsampler=Java

Unun kewunpoBaTb coeanHeHne Mmexay ntepauuamm (x 3,9 )

httpclient.reset_state_on_thread_group_iteration=false





https://www.imdb.com/title/tt0096874/mediaviewer/rm547371520

HacTpounku
onepaunoHHOM
CUCTEMbI




[ToaokntoyeHnsa K NGinx ngyt BoniHamMu 50

ot 0/s po 1200/s (x 0.1 OT UHTEHCUBHOCTMW)

Accepts/sec
1.4K ops 300K
1.2K ops
250K
1.0K ops
200K
800 ops
150 K
600 ops
100 K
400 ops
50K
200 ops
Dops 0
02:34:30 02:35:00 02:35:30 02:36:00 02:36:30 02:37:00 02:37:30 02:38:00 02:38:30 02:39:00 02:39:30 02:40:00 02:40:30 02:41:00 02:41:30 02:42.00 02:42:30 02:43:00 02:43:30 02:44:00 02:44:30 02:45:00 02:45:30 02:46:00 02:46:30

= accepts (righty) 283.2K 93077 Mil

— accepts per second 13Kops  27.7Kops



Percent(%)

System
User
Nice
Interrupt
Wait
ScftiRQ

CPU: npenmMyLLecTBeHHO CUCTEMHOE BpeMS

%System B 3,5 pa3a Bbiwle, 4eM %User

02:35:00

02:35:30

02:36:00

02:36:30

02:37:00

02:37:30

02:38:00

02:38:30

02:39:00

02:39:30

02:40:00

All- CPU Usage

02:40:30

02:41:00

02:41:30

02:42:00

02:42:30

02:43:00

02:43:30

02:44:00

02:44:30

02:45:00

02:45:30

min max
075% 37.70%
087% 56.73%

0% 0.15%

0% 0%
011% 15.14%
0.04% 3.15%

1.18%
121%

02:46:30
current
1.58%
17.47%
0%
0%
0.15%
0.28%



netstat: tcp_time_wait (28 231) 52

TKpPpbiBaeTCA CJIMLLULKOM MHOrIro COGAMHEHMFI, JIMMUT NOPTOB

top_time_wait

30000

25000

20000

15000

10000

5000

0 s
02:34:30 02:35.00 02:35:30 02:36:00 02:36:30 02:37.00 02:37.30 02:38:00 02:38:30 02:39:.00 02:39:30 02:40:00 02:40:30 02:41.00 02:41:30 02:42.00 02:42:30 02:43.00 02:43:30 02:44.00 02:44:30 02:45.00 02:45:30 02:46.00 02:46:30
max avg
= mean 28258 23696
- max 28258 24089
- min

28258 23302



3akpbITblie coeanHeHuns ¢ nginx (localhost:5555)
OpHo ESTABLISHED u 27500 TIME_WAIT

netstat | grep -oP \
"AM\wH+\s+\d+\s+\d+\s+(\w+:\w+)\s+(localhost:5555)\s.*"

tcp O 0 localhost:*x*** localhost:5555 ESTABLISHED
tcpb @ 0O localhost:*x*** localhost:5555 TIME_WAIT
tcpb @ 0O localhost:*x*x** localhost:5555 TIME_WAIT

53



Linux: net.ipv4.ip_local_port_range (32768 60999) (54

Bonblue Anana3oH — 6onblue coeAMHEeHU

N3Ha4yanbHO AnManas3oH Ha 28231 nopToB.:

cat /proc/sys/net/ipv4/ip_local_port_range
32768 60999



Linux: net.ipv4.ip_local_port_range (1025 60999) (55
Bonblue agunana3oH — 6onblue coeAUHEHUN

Pacwwupum c 28231 go 59974 (x 2,1):

echo 1025 60999 > /proc/sys/net/ipv4/ip_local_port_range

[po6nembl ¢ ouyepeabto TIME_WAIT (@blog.kireev.pro)


https://blog.kireev.pro/2017/07/%D0%BF%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D1%8B-%D1%81-%D0%BE%D1%87%D0%B5%D1%80%D0%B5%D0%B4%D1%8C%D1%8E-time_wait/

CpeaHsis UHTEHCHUBHOCTb 7772/s (X 1,6)) 56

HecTtabunbHasa: 3500/s ... 19000/s



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/jmeter/Samplers.HTTP.Request.X-Thread-3-RequestCount-10-default-100000-2019-05-10_07-58-36/Samplers.HTTP.Request.X/index.html

Tenepb 6€3 oLu

OLLUMOKU yLUnn

Total Requests

3000000 «equese

a

Failed Requests

0 Failed

Active Threads
4 H
3
2
1
0
10:59 11:00 1101 11:02 11:08 11:04 11:08
current
= Threads

10K

5K

OK

7.69K reqps

1101

Average Throughput

Total Throughput

11:02

11:03

334K

max
1899 K

avg
769K

Error Rate %

0%

Total Errors

10:59

== Num of Errors

11:00

1101

11:02

11.03



SJK: socketConnect (-)

Apache.JMeter xaeT coegnHeHus



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/sjk/Samplers.HTTP.Request.X.jmx.2019-05-14_08-00-41.small.sdt.flame.html

YckopeHune B 1,6 pasa — ¢ 4800/s po 7700/s

N nsbaBsieHune ot owmnbok Address not available

Npu pacLUMpeHns au

net.ipv4.ip_loca



netstat: tcp_time_wait ( 32 768 , He |59 975 ) 60

HOBbIN JINMUT — CUMIMTOMDI noJievyeHnbl, np06nema OoCTaJiaCb

- Mean 32768 29251



Linux: net.ipv4.tcp_max_tw_buckets (32768)

Pacwuuvpum pasmep ouepeau TIME_WAIT

3HayeHue B Linux MOXXHO MOCMOTPETb C MOMOLLIbIO KOMaH/bI cat Tak:

cat /proc/sys/net/ipv4/tcp_max_tw_buckets
32768

61



Linux: net.ipv4.tcp_max_tw_buckets (65536)

Pacwuupum pasmep ouepegu TIME_WAIT (BpeMeHHO)

YBennynm B iBa pasa [0 3HauyeHns 65536 . BpeMeHHYI0 HaCcTpounKy
MOXXHO BbIMNOJIHUTb TaK:

echo 65536 > /proc/sys/net/ipv4/tcp_max_tw_buckets

62



CpefHAa nHTeHcuBHocTb 7700/s (-)

HecTtabunbHasa: 3500/s ... 19000/s

Total Throughput
20K

8K

3K

ache.JMeter report

11:52:40 11:52:50 11:53:00 11:53:10 11:53:20 11:53:30 11:53:40 11:53:50 11:54:00 11:54:10 11:54:20 11:54:30 11:54:40 11:54:50 11:55:00 11:55:10 11:55:20 11:55:30 11:55:40 11:55:50 11:56:00 11:56:10 11:56:20 11:56:30 11:56:40 11:56:50 11:57:00 11:57:10 11:57:20 11:57:30 11:57:40 11:57:50 11:58:00 11:58:10 11:58:20 11:58:30 11:58:40 11:58:50 11:59:00 11:5%:10 11 59'2CI<

min max @

- Req/s 304K 1881K 757K


file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/jmeter/Samplers.HTTP.Request.X-Thread-3-RequestCount-10-default-100000-2019-05-10_08-52-40/Samplers.HTTP.Request.X/index.html

50000

— mean
= max

- min

ry

netstat: tcp_time_wait ( 40 000 - 46 000 )

nuMuTa B 32768 60sblLue HeT — HO He NOMOorno

top_time_wait «

11:52:40 11:52:50 11:53:00 11:53:10 11:53:20 11:53:30 11:53:40 11:53:50 11.54:00 11:54:10 11:54:20 11:54:30 11:54:40 11:54:50 11:55:00 115510 11:55:20 11:55:30 11:55:40 115550 11:56:00 11:56:10 11:56:20 11:56:30 11:56:40 11:56:50 11.57:00 11:57:10 11:57:20 11:57:30 11.57:40 11:57:50 11:58.00 11:58:10 11.58:20 11:58:30 11:58:40 11:58:50 11.59:00 11:59:10 11:59:20

64

ry

max avg
45932 40534
46097 4177
45766 39890



OJIKN Ansa netstat: tcp




SJK: socketConnect ((54,85% )

Apache.JMeter xaeT coegnHeHus

java.net.PlainSocketImpl.socketConnect
Sample count: 11295 (54.85%)
Global frame frequency: 11295 (54.85%)



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/sjk/Samplers.HTTP.Request.X.jmx.2019-05-10_12-19-40.small.sdt.flame.html

Linux: net.ipv4.tcp_tw_reuse (1)
Paspewum nepeucnonb3oBatb TIME_WAIT

[To ymon4yaHuo ansa ncxogdawmx noaknovYeHUn Henb3s NCNONb30BaTb
TIME_WAIT-coegnHeHus.

Paspewinm:

echo 1 > /proc/sys/net/ipv4/tcp_tw_reuse

6/



CpeaHAa nHTeHcnBHocTb 17300/s (-) 68

6onee ctabunbHasa: 16500/s ... 19000/s

£ ® Apache.JMeter re


file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/jmeter/Samplers.HTTP.Request.X-Thread-3-RequestCount-10-default-100000-2019-05-10_09-49-17/Samplers.HTTP.Request.X/index.html

SJK: socketRead ( 38,31%

Apache.JMeter unTaeT 3arosioBoK oTBeTa

java.net.SocketInputStream.socketRead®
Sample count: 11224 (38.31%)
Global frame frequency: 11224 (38.31%)

org.apache.http.impl.io.SessionInputBufferImpl.streamRead
org.apache.http.impl.io.SessionInputBufferImpl.fillBuffer
org.apache.http.impl.io.SessionInputBufferImpl.readLine

. org.apache.http.impl.io.AbstractMessageParser.parse . . i
' org.apache.http.impl.conn.CPoolProxy. receiveResponseHeader . . .

69
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Percent(%)

CPU: 6osnblle He ynupaeTcs B CUCTEMY

%User B 2 pa3sa Bbille, 4eM %System

All-CPU Usage

45%

35%

25%

12:49:20 12:49:30 12:49:40 12:49:50 12:50:00 12:50:10 12:50:20 12:50:30 12:50:40 12:50:50 12:51:00 12:51:10 12:51:20 12:51:30 12:51:40 12:51:50

User
System
SoftiRQ
Wait
Interrupt

Nice

12:52:00

26.38%
262%
0.46%
0.08%

12:52.10
max avg~
47.77% 31.42%
13.56% 12.03%
370% 322%
1.70% 0.55%
% 0%
% 0%

[

current
29.85%
12.16%
348%
091%
0%

0%



netstat: tcp_time_wait ( 30 000 , |cHWXeHue ) 7

noAo03puUTesNIbHO POBHasA NOJKa

tcp_time_wait

35000 '

30000

25000

20000

15000

10000

5000

0 r

12:49:20 12:49:30 12:49:40 12:49:50 12:50:00 12:50:10 12:50:20 12:50:30 12:50:40 12:50:50 12:51.00 125110 12:51:20 12:51:30 12:51.40 12:51:50 12:52:00 1z5210
max avg
- mean 30033 27294
30033 27892
30032 26896

- max

- min



Pexomenpaunm ans Gatling (NNICENINCRUTINE) 72

Gatling documentation / 3.1 / General / Operations

Java Version
IPv4 vs IPv6
OS Tuning
Open Files Limit
Kernel and Network Tuning


https://bit.ly/gatling-tuning

Pekomernpgauunmn ana Gatling

-Djava.net.preferIPv4Stack=true
-Djava.net.preferIPv6Addresses=false

ulimit -n 65536

sudo sysctl -w net.ipv4.ip_local_port_range="1025 65535"
echo 300000 | sudo tee /proc/sys/fs/nr_open
echo 300000 | sudo tee /proc/sys/fs/file-max
net.ipv4.tcp_max_syn_backlog = 40000
net.core.somaxconn = 40000
net.core.wmem_default = 8388608
net.core.rmem_default = 8388608
net.ipv4.tcp_sack = 1



Pekomernpgauunmn ana Gatling

net
net

net.
net.
net.
net.

net
net

net.
net.
net.

.ipv4.tcp_window_scaling = 1
.ipv4.tcp_fin_timeout = 15
ipv4.tcp_keepalive_intvl
ipv4.tcp_tw_reuse = T
ipv4.tcp_moderate_rcvbuf = 1

core.rmem_max = 134217728

.core.wmem_max = 134217728

.ipv4.tcp_mem = 134217728 134217728 134217728
ipv4.tcp_rmem = 4096 277750 134217728
ipv4.tcp_wmem = 4096 277750 134217728
core.netdev_max_backlog = 300000

30



N nna Yandex.Tank (bit.ly/tank-tuning)

ulimit -n 30000

net.
net.
net.
net.
net.
.1pv4.
.1pv4.
net.
net.
net.
net.

net
net

ipv4.
ipv4.
ipv4.
1pv4.
ipv4.

1pv4.
ipv4.
ipv4.
ipv4.

tcp_max_tw_buckets = 65536
tcp_tw_recycle = 1
tcp_tw_reuse = 0
tcp_max_syn_backlog = 131072
tcp_syn_retries = 3
tcp_synack_retries = 3
tcp_retries1 = 3

tcp_retries?2 = 8

tcp_rmem = 16384 174760 349520
tcp_wmem = 16384 131072 262144
tcp_mem = 262144 524288 1048576

/5


https://bit.ly/tank-tuning

YckopeHue B 3,6 pasa — ¢ 4800/s go 17300/s

npu paspelwleHnn nepencngnb3oBatb TIME_WAIT

net.ipv4.tcp_tw_reuse



Yckoputenu Apache.JMeter 77

Linux: net.ipv4.tcp_max_tw_buckets 65536
Linux: net.ipv4.ip_local_port_range 1025 60999 x1.6
NGinx: worker_processes 2 (+1)

HacTtpownku Gatling bit.ly/gatling-tuning n Yandex.Tank bit.ly/tank-tuning


https://bit.ly/gatling-tuning
https://bit.ly/tank-tuning

Ecnu nonpo6oBaTb cMeLlaTh? 78

Apache.JMeter yuntaer, nuwieT, cobMpaeT CTaTUCTUKY

org.apache.http.impl.io.AbstractMessageParser.parse

] BackendListener
om0 11,68%

socket.setSoTimeout; | ;
20,73%

socketWrite
35,79% 12,20%


file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/sjk/Samplers.HTTP.Request.X.jmx.2019-05-10_15-24-38.small.sdt.flame.html



https://pixabay.com/photos/cocktail-bar-night-857393/

HT TP Request

CkaymBaHue anioB



[TocnepoBaTenibHOE cKaymBaHue panna,
ncnonb3ys Thread Group Ha ogunH notok n 200
ntepayunn, umea 4 'bant Heap Size

Co3pagum davn Ha 1 F'banuTt n ckavyaem ero 200 pas

dd if=/dev/urandom of=/tmp/data/1g.img \
bs=1 count=0 seek=1G

81



200 'banT cka4yanucb A0CTaTOYHO H6bICTPO 82

Heobxopgnmasa namMsATb 4096 MbaunTt



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/jmeter/Samplers.HTTP.Request.File-Thread-1-RequestCount-1-file-200-2019-05-10_17-14-45/Samplers.HTTP.Request.File/index.html

Tpaduk namsaTn orpomMubin 1,81 'banT/cek 83

MamMaTb ucnonb3lyeTcs NOCTOAHHO. 1 MUHYTa Ha

Oracle Java

@ samplers. HTTP.Request.File-2019-05-10_17-14-45.jfr 52 = 08 &

+ Overview L]

£
=§ B Events B Operative Set Interval: 5 min 32 s (all) & synchronize Selection
o3 ‘LLJ. NS TR T TR WETE P RN TN PP ST P ran e oy 1-.--.11-.n.J..n.-nu...unmi.uu.ll...ul -]Ll.l.i-.l.l.L.-.l.Jll.l..l.LLIA.J-.I..-.L.I..-.ll.l.-.lJl..l.-.lll..a.All.a.LJ.-.-.-Il..i.l.Ll.l.lll.Ll.L.-. ;lll..LlJmL-u..-.Lll.l.nlL .J.-.L.In.-.-.L.-.ln.ll.Ll..lI-.i.-.l.-.l..-J-. lL-.J-.h.LL.-..l.hl .LuL.;LJ.n.nhn.ul.u.n-lu..-LLulml...L..
General | 10,05.1920:14: 5 10.05.19 20:20:22
Memory Usage 0]

& W Total Machine Physical Memory & B Used Machine Physical Memory & B Committed Heap (& [ Reserved Heap (@ Ml Used Heap

40068~

e
—

el
—
—

200681

o 1

P
—

System
201500 201500 20700 201800 201500 202000

% GC Configuration @  GC statistics @  Allocation Summary @

Initial Heap Size 4,008 Garbage Collections 605 Memory Allocated for TLABS 6,24 GB ;i

E=s Maximum Heap Size  4,00GB. Minimum Main Pause 11 ms 667 ps Allocation Rate for TLABs 19,22 MB/s r

Young Garbage Collector Parallelscavenge Average Main Pause 105 ms 599 s Memory Allocated for Objects 603,10 GB :

old Garbage Collector ~ Parallelold Maximum Main Pause 785 ms 651 s Allocation Rate for Objects 1,81 GB/s ]

% overview | [ Garbage Collections| s GC Times| & GC Configuration| ® Allocations | # Object Statistics


file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/jrf/Samplers.HTTP.Request.File-2019-05-10_17-14-45.jfr

java.net.SocketInputStream.socketRead

Sample count: 3622 (94.72%)
Global frame frequency: 3622 (94.72%)



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/sjk/Samplers.HTTP.Request.File.jmx.2019-05-14_10-02-14.small.sdt.flame.html

bonbuwe 1 'banTt He ckavaTb Ana Heap 4 ['banT 85

Owmnbka OutOfMemoryError yxe gnsa ¢anna e 1100 Mbaur

|java.1ang.0ut0fMemoryError: Java heap space

java.util.Arrays.copyOf(Arrays.java:3236) ~[7:1.8.0 181]
java.io.ByteArrayOutputStream.grow(ByteArrayOQutputStream.java:118) ~[?:1.8.0 181]
java.io.ByteArrayOutputStream.ensureCapacity(ByteArrayOQutputStream.java:93) ~[?7:1.8.0 181]
java.io.ByteArrayOutputStream.write(ByteArrayOutputStream.java:153) ~[?7:1.8.0 181]

at
at
at
at
at
at
at
at
at
at
at
at
at
at
at

org
org
org
org
org
org
org
org
org
org

.apache
.apache
.apache
.apache
.apache
.apache
.apache
.apache
.apache
.apache

.jmeter.
.jmeter.
.jmeter.
.jmeter.
.jmeter.
.jmeter.
.jmeter.
.jmeter.
.jmeter.
.jmeter.

protocol.
protocol.
protocol.
protocol.
protocol.
protocol.

http.
http.
http.
http.
http.
http.

sampler.HTTPSamplerBase.readResponse(HTTPSamplerBase.java:1869) ~[ApachelMeter
sampler.HTTPAbstractImpl. readResponse(HTTPAbstractImpl.java:477) ~[ApachelMeter
sampler.HTTPHC4Impl.sample(HTTPHC4Impl. java:600) ~[ApacheJMeter http-5.1.1.jar:
sampler.HTTPSamplerProxy.sample(HTTPSamplerProxy.java:67) ~[ApacheJMeter http-5
sampler.HTTPSamplerBase.sample(HTTPSamplerBase.java:1231) ~[ApacheJMeter http-5
sampler.HTTPSamplerBase.sample (HTTPSamplerBase. java:1220) ~[ApacheJMeter http-5

threads.JMeterThread.doSampling(JMeterThread. java:622) ~[ApacheJMeter core-5.1.1.jar:5.1.1 rl
threads.JMeterThread.executeSamplePackage(JMeterThread.java:546) ~[ApacheJMeter core-5.1.1.ja
threads.JMeterThread.processSampler(JMeterThread.java:486) ~[ApacheJMeter core-5.1.1.jar:5.1.
threads.JMeterThread.run(JMeterThread.java:253) ~[ApacheJMeter core-5.1.1.jar:5.1.1 rl1855137]
java.lang.Thread.run(Thread.java:748) [?:1.8.0 181]



bauT 3a S MUHYT
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CKpunTt HacTponku
Apache.JMeter Apache.JMeter

HacTpoukn
ornepalmnoHHON
CUCTEMDbI




CKpunt

Apache.JMeter




90

v

Save response as MD5 Hash

9KOHOMUT NaMATb NPU CKaunBaHuM 6onblumnx ¢pannos

Samplers.HTTPRequest.File jmx (/home/x1337/Project/Apache. JMeter.Benchmark.NG/src/test/jmeter/Samplers. HTTPRequest.File jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help

Ué|@lk xT0+ == »k

r'd
Ny

ol % EH

00:00:00 A\ 00/0 ()

+ @ Samplers HTTP.Request.File
+(O setUp Thread Group
+ /7 0S Process Sampler: mkdir
?JSR223 PostProcessor: set ignore
+ /7~ 0S Process Sampler: nginx.start
?|SR223 PostProcessor: set ignore
+{O ' Thread Group
+: Loop Controller
/" HTTP Request
+O tearDow
+ /¥ OS Process
?JSR223 PostProc

ler: nginx.stop
r: set ignore

HTTP Request

Name: HTTP Request

Comments:

Basic Advanced

Client implementation

Timeouts (milliseconds)

Implementation: \

H Connect:\

Embedded Resources from HTML Files

Source address

\Response:

tRetrieve All Embedded Resources "Parallel downloads. Number:

URLs must match:

\IP/Hostname

Proxy Server

Port Number:

Optional Tasks
vSave response as MD5 hash?

Username: Password:




200 'banTt ¢ MDS5 ckaumBanucob gonblue 91

18 MUHYT 17 cek

Heobxoanmas namsaTb 0 MBbanT (MUHUMYM)

|
o a I | 1
/ N A
A
m-f\r“/\ booy 4 b
i T
21:22:00 25100 21:26:00 21:27.00 21:28:00 21:28:00 21:30:00 21:31:00 21:32:00 21:33:00 21:34:.00 21:35:00 21:36:00

| \
21:23:00 21:24:00 21

©


file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/jmeter/Samplers.HTTP.Request.File-Thread-1-RequestCount-1-file-200-2019-05-10_18-17-32/Samplers.HTTP.Request.File/index.html

Tpadunk namMaTu npun BKIKOYEHHOM MDS HyneBon 192

[MamMATb He ucnonb3oBanacb Boob6bL,e, CPU TO)XXe MeHblLue

Oracle Java Mi

= R 20190510 171445 Fr B Samplers. HTTP.Request.File-2019-05-10_18-17-32.jfr 52 =0 =
* Overview &
~ £
B Events B Operative Set Interval: 5 min 32 s (all) & Synchronize Selection
General | 10,05.1921:17:41 5 10.05.19 21
Memory Usage @
& W Total Machine Physical Memory & B Used Machine Physical Memory & B Committed Heap (& [ Reserved Heap (@ Ml Used Heap
e00Ge
7,00 GB -
Code S — ——
Gooan S— e
725 —
NO -
Threads
0068
20068
20068
10068
System I
23800 21500 22000 22300 22200 22300
x GC Configuration @  GC statistics @  Allocation Summary @
Initial Heap Size 4,00G8 Garbage Collections 4
Events

Memory Allocated for TLABs 907,99 MB
Allocation Rate for TLABs 2,73 MB/s ne
Memory Allocated For Objects N/A T
Allocation Rate for Objects ~ N/A

Maximum Heap Size 4,00GB
Young Garbage Collector Parallelscavenge
old Garbage Collector ~ ParallelOld

Minimum Main Pause 11 ms 626 ps
Average Main Pause 41 ms 739 s
Maximum Main Pause 99 ms 134 s

% Overview | [ Garbage Collections| l GC Times| & GC Configuration| ® Allocations |#§ Object Stati



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/jrf/Samplers.HTTP.Request.File-2019-05-10_18-17-32.jfr

java.security.MessageDigest.update

Sample count: 7904 (66.90%)
Global frame frequency: 7904 (66.90%)



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/sjk/Samplers.HTTP.Request.File.jmx.2019-05-14_09-12-17.small.sdt.flame.html

V| Save response as MD5 Hash
9KOHOMUT namATb Ao 0,

SKOHOMMUT MNpouecCoOpHOE BpEMA,

HE UMEET OrpaHnN4e

HO 3amMepnseT C





https://www.imdb.com/title/tt0096874/mediaviewer/rm547371520

Kak ckauymBaTb 6bICTPO

C MUHUMAJIbHbIMW paCcxXogaMnN NMNaMATH

n3 Apache.dJMeter?

Mo)keT 6bITb cu



wget ecTb B Linux
wget-download.sh url

wget -S \
--progress=dot:mega \
--output-document=/dev/null \
S1

97



wget ecTb 1 B Microsoft Windows (MinGW) 98
wget-download.bat url

wget -S 4
--progress=dot:mega *
--output-document=- A
%1 A
T>NUL



MO>XHO OrpaHN4YnT™b MaKCMMaJibHYKO CKOPOCTDb

wget-download.bat url

wget -S 4
--limit-rate=20m *
--progress=dot:mega *
--output-document=- A
%1 A
1>NUL

99



YTo NpeBocxoauT aHanor (cps) 100

no yao6cTBy MCNoNb30BaHUs

# Define characters per second > @ to emulate slow connectiol
httpclient.socket.http.cps=0
httpclient.socket.https.cps=0



[TpUKMHYTbCA 6pay3epoM C NOAAEPXKKON gzip 101
wget-download.gzip.bat wurl

wget -S --progress=dot:mega *
--header "User-Agent: Mozilla/5.0 (Windows NT 6.1; WOW64
--header "Accept: text/html, application/xhtml+xml, applic:
--header "Accept-Encoding: gzip, deflate" *
--output-document=- %1 1>NUL



[lepepatb nepBble 1000 6anT B PostProcessor 102
wget-download.gzip.head.bat url

wget -S --progress=dot:mega *
--header "User-Agent: Mozilla/5.0 (Windows NT 6.1; WOW64
--header "Accept: text/html, application/xhtml+xml, applic:
--header "Accept-Encoding: gzip, deflate" *
--output-document=- %1 | A
head -c 1000 | gzip -d -c -



JSR-223 PostProcessor BcTpanBaeT wget 103

[MporpaMmmHoe 3anonHeHue napameTpos SampleResult

rocesswget.jmx (/home/x1337/Project/Apache. JMeter.Benchmark.NG/src/test /imeter/Samplers.0S.Process.wget jmx) - Apache JMeter (5.1.1 r1855137)

FEile Edit Search Run Options Tools Help

L@l 50 + =% > b o wesn i B 00:00:00 A 00/0 Q)

" a Get Big Files .import java.util.regex.Pattern;
R HTTP Cache Manager )
i“. ooy Defined varta ';':f //Length: 1718181 (1.6M) [text/html]
/\H'|—|'p Request Defaults Pattern pLength = Pattern.compile("(?im)”~Length[:] ([0-9]+) ");
- Thread Group requet | . Matcher mLength = pLength.matcher(prev.getResponseDataAsString());
ot i . if(mLength.find())
zTh;eadGmup os prc:cé;;; . int Length = Integer.parselnt(mLength.group(1)); -
180 Thread Groub - OS Process 91| I+ prev.setBodySize(Length);
/7 HTTP Request Main page -}
+ /¥ OS Process Sampler: file 1 (|| ..
»)SR223 PostProcessor //Content-Type
Z oo rocess mamper Jr =2 ‘r . Pattern pContentType = Pattern.compile("(?im)”~[ 1{2}Content[-]Type[:] (.¥)");
‘: V',‘e",v Iéés;ité»;nJil'a‘l')lé - | . Matcher mContentType = pContentType.matcher(prev.getResponseDataAsString()); I
L if(mContentTvne.find())




JSR-223 PostProcessor BcTpanBaeT wget 104

CoxpaHsieTcs Response Body

Samplers.0s.Process.wget.new.jmx (/home/x1337/Project/Apache. JMeter.Benchmark.NG/src/test /imeter/Samplers.0S.Process.wget.new.jmx) - Apache JMeter (5.1.1 r1855137)

FEile Edit Search Run Options Tools Help
Déad X EE| +|=]4 SO o w e B 00:01:01 A01/1@
* @ Samplers.OS.Process.wget.new ||\/iew Results Tree ’

-0 setUp Thread Group Name: View Results Tree
-«O ' Thread Group

Comments:
rigptearDown Thread Group Write results to file / Read from file |
~_ View Results Tree .
Filename
‘Search: ‘ ‘uCase sensitive “Regular exp. Search H Reset ‘
Text - Sampler result Request}Response data
@ 0S Process Sampler " | Response Body Response headers
@ OS Process Sampler
¥ 05 Process Sampler T 0% 610M 2s
@ OS Process Sampler 3072K coeeeee eeeeeees oo eeveeees e e, 0% 563M 2s
@ OS Process Sampler BLAAK .oooooes e e e e e 0% 533M 2s
@ OS Process Sampler 9216K .ot et s et e e 1% 528M 2s
@ OS Process Sampler 12288K e e s 1% 535M 2s
@ OS Process Samp|er I5360K oot i s s s s 1% 667M 2s
| @ 05s Process Samnler i 18432K .oooiiis s s s e e, 2% 833M 2s k




JSR-223 PostProcessor BcTpanBaeT wget 105

CoxpaHsietca Response Headers

Samplers.0s.Process.wget.new.jmx (/home/x1337/Project/Apache. JMeter.Benchmark.NG/src/test /imeter/Samplers.0S.Process.wget.new.jmx) - Apache JMeter (5.1.1 r1855137)

FEile Edit Search Run Options Tools Help
s @k XCI0 + == SO dwar i H 00:01:11 A01/1@

* @ Samplers.OS.Process.wget.new ||\/iew Results Tree ‘
-«OrsetUp Thread Group

-«O ' Thread Group

Name: View Results Tree

B tearD Thread G Comments:
O e - P Write results to file / Read from file \
~_ View Results Tree .

Filename

‘Search: ‘ oCase sensitive oRegular exp. | Search H Reset ‘

Text -/ Sampler result Request |Response data

@ 0S Process Sampler Response Body Response headers

@ OS Process Sampler
9 OS Process Sampler .Server: nginx/1.14.0 (Ubuntu)

@ 05 Process Sampler ‘Date: Fri, 10 May 2019 23:04:53 GMT
@ OS Process Sampler . .

© 05 Process Sampler Content-Type: application/octet-stream
@ OS Process Sampler .Content-Length: 1073741824

@ OS Process Sampler . Last-Modified: Fri, 10 May 2019 16:31:30 GMT

| @ OS Process Sambler Cannartinn: Laan aliva




200 'banT c wget ckaumBanncb o4eHb 6bICTPO 106

2 MUHYTbI 27 ceK

HeobxogmMmasn namsTb 0 MBbanT (MUHUMYM)

e JMW o WWWWE MRMJ\



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/jmeter/Samplers.OS.Process.wget.new-Thread-1-RequestCount-1-file-200-2019-05-10_22-34-45/Samplers.OS.Process.wget.new/index.html

Ckadatb 200 ' bauT 107

18 MUHYT 17 ceK

OS Process Sampler n wget 2 MUHYTbI 27 ceK




OS Process Sampler + JSR-223 PostProcessor
NO3BONAIOT Bbl3blBaTb KOHCOJIbHbIE UHCTPYMEHTHI,

KOTOpble XOpoLlo paboTaroT ¢ 60nblIMMU haniamMu.

Tak wget gaet yckop

mB /7 pasnocp





https://www.imdb.com/title/tt0096874/mediaviewer/rm547371520

HacTpouku

Apache.JMeter




[lonpobyeM orpaHnunTb YUTAEMbIN pasmep A0 111
100 6anT

httpsampler.max_bytes_to_store_per_request=100

# Max size of bytes stored in memory per SampleResult

# Ensure you don't exceed max capacity of a Java Array and ri
# that the higher it is, the higher JMeter will consume heap
# Defaults to 0, which means no truncation
#httpsampler.max_bytes_to_store_per_request=0



bbicTpee ¢ max_bytes_to_store_per_request=100 112

1T MnHyTa 36 cek

Heobxoanmasn namsTb 180 MbaiT (HeMHOrO)



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/jmeter/Samplers.HTTP.Request.File-Thread-1-RequestCount-1-file-200-2019-05-14_07-34-27/Samplers.HTTP.Request.File/index.html

java.net.SocketInputStream.socketRead0

Sample count: 1999 (99.35%)
Global frame frequency: 1999 (99.35%)



file:///home/x1337/Project/Apache.JMeter.Benchmark.NG/docs/report/sjk/Samplers.HTTP.Request.File.jmx.2019-05-14_10-40-50.small.sdt.flame.html

Ckadatb 200 ' bauT 114

18 MUHYT 17 cek
2 MWHYTbI 27 ceK

max_bytes_to_store_per_request=100 1T MnHyTa 36 cek






https://pixabay.com/photos/cocktails-drinks-beverages-juices-3252160/

HT TP Request

OTnpaBKa (pansos



HTTP Request. OTnpaBka ¢annos

3arpyska ¢annoB bbicTpa N 9KOHOMHaS

[lonb3ynTechb BKNagKQ oad.



KomMbuHauun BapnaHToOB nepegadun napamMmeTpo 118

Files Upload (File Path)



Kom6uHauum BapnaHToOB Nepefadun napameTpos 119

.- Parameters un &) Files Upload (parameters) gpy»ar

Files Upload
/ (parameters) -
Parameters # | ey HTTPB::;;‘:UES“ e 4 Body Data ™

Files Upload
(raw body) &



KomMbuHauuu BapuaHTOB nepegayu napameTpos 120
“Y Files Upload (body data) u }} Body Data camu no ce6e

/ (parameters) -

Parameters % R ey HTTPBI;:;;‘:UES“ —)

Files Upload
(raw body) &,




HTTP POST oanH napameTp 121

&3 multipart/form-data

samplers.HTTP.Request.Upload.jmx (/home/x1337/Project/Apache. Meter.Benchmark.NG/src/test /jmeter/Samplers.HTTRRequest.Upload.jmx) - Apache JMeter (5.1.1 r1855137)
File Edit Search Run Options Tools Help

e
Ny

e @ s 00 +/-

AN

|

00:00:00 A\ 00/0 &)
" m Samplers.HTTP.Request.Upload HTTP Request
~G:setUp Thread Group Name: HTTP Request: File param |
11O ' Thread Group T e e
+: Loop Controller .
+ /" HTTP Request: File param aaes;cézf::rnced‘
'3
| ;%\HmPRgzzcej:tr:h:ﬁgigi;ms Protocol [http]:DServer Name or IP:\${RequestHost} \Port Number:)estPort}
JSHTTP Header Manager HTTP Request
. AHTTP Request: Raw Body Method:\POST - Path:‘${RequestPath} ‘Content encoding:’j
}‘\f HTTP Header Manager o Redirect Automatically »wFollow Redirects wUse KeepAlive ©Use multipart/form-data o Browser-compatible headers
-{O'tearDown Thread Group Parameters Body Data Files Upload
¢ View Results Tree File Path Parameter Name MIME Type
/% Property Display ${UploadFile} userfile ${UploadFileMIME }
\ Add H Browse... H Delete \




HTTP POST oanH napameTp

&3 multipart/form-data

Samplers.HTTPRequest.Upload.jmx (/home/x1337/Project /Apache. JMet er.Benchmark.NG/src/test/jmeter/Samplers.HTTRRequest.Upload.jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help

D@ XEE +[=[%p»© O wlwenn [

e
Ny

|

122

00:00:00 A\ 00/0 &)

* » Samplers.HTTP.Request.Upload HTTP Request

~©'setUp Thread Group Name: HTTP Request: File param

+{O' Thread Group Comments:

+ /" HTTP Request: File param Basic Advanced

JSHTTP Header Manager Web Server

Protocol [http]: Server Name or IP:\${RequestHost}

Port Number: iestPort}

JEHTTP Header Manager HTTP Request

+ /Y HTTP Request: Raw Body Method: POST

Path:‘${Requ Path

‘Content encoding: D

S HTTP Header Manager
-{O'tearDown Thread Group

Parameters  Body Data Files Upload

oRedirect Automatically wFollow Redirects wUse KeepAliv@ oUse multipart/form-data 8 Browser-compatible headers

~ View Results Tree

File Path Parameter Name

MIME Type

/< Property Display ${UploadFile} userfile

$ {UploadFileMIME}

Add Browse... Delete




HTTP POST HeckonbKO mapaMeTpoB 123

224 multipart/form-data

Samplers.HTTPRequest.Upload.jmx (/home/x1337/Project /Apache. JMet er.Benchmark.NG/src/test/jmeter/Samplers.HTTRRequest.Upload.jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help

Ue@k 40+ =% »k

e
Ny

PSS

|

00:00:00 A\ 00/0 &)
" Samplers.HTTP.Request.Upload HTTP Request
-0 setUp Thread Group Name: HTTP Request: File params |
+1O ' Thread Group Comments:
+: Loop Controller - :
'/ HTTP Request: File param svas;céAdvanced\
JSHTTP Header Manager G EERAEr _
| ‘Y‘H-I—I-P Request: File params\ Protocol [http]:  Server Name or IP: file.server.test Port Number: 80
JSHTTP Header Manager HTTP Request

+ /Y HTTP Request: Raw Body
X HTTP Header Manager
-{O'tearDown Thread Group
~ View Results Tree

% Property Display

Method: POST

Path:‘/uploadArchive.FORM.php ‘

oRedirect Automatically wFollow Redirects wUse KeepAlive tUse multipart/form-data tBrowser-compatible headers
Parameters Body Data Files Upload

Content encoding: D

File Path Parameter Name

MIME Type

/tmp/test.1.zip userfilel application/zip

/tmp/test.2.zip userfile2

application/zip

\Add H Browse... H Delete




HTTP POST (raw body) 124

“Y 3arpyska Tena 3anpoca u3 gaiina

Samplers.HTTPRequest.Upload.jmx (/home/x1337/Project /Apache. JMet er.Benchmark.NG/src/test/jmeter/Samplers.HTTRRequest.Upload.jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help

Ue@k 40+ =% »k

e
Ny

LIS

|

00:00:00 A\ 00/0 &)
"a Samplers.HTTP.Request.Upload HTTP Request
~O'setUp Thread Group Name: HTTP Request: Raw Body |
+«O'Thread Group P
+: Loop Controller =
'/ HTTP Request: File param svas;céAdvanced\
JZHTTP Header Manager eb Server .
.  HTTP Request: File params Protocol [http]:  Server Name or IP: file.server.test Port Number:80 |
JSHTTP Header Manager HTTP Request

+ /" HTTP Request: Raw Body

Method: POST
/A HTTP Header Manager

Path: ‘/uploadArchive.FORM.php

‘Content encoding: D

-i0'tearDown Thread Group
~ View Results Tree
/% Property Display

oRedirect Automatically wFollow Redirects wUse KeepAlive tUse multipart/form-data tBrowser-compatible headers
Parameters Body Data Files Upload

File Path Parameter Name

MIME Type

/tmp/HTTP.POST.Body.content.txt

\Add H Browse... H Delete




HTTP POST (raw body) 125

“X Hy>xHo 3anonHutb Tonbko File Path

Samplers.HTTPRequest.Upload.jmx (/home/x1337/Project /Apache. JMeter.Benchmark.NG/src/test/jmeter/Samplers.HTTPRequest.Upload.jmx) - Apache JMeter (5.1.1 r1

File Edit Search Run Options Tools Help

Us@d T+ =~ »p®O o wes EIR

855137)

e
Ny

00:00:00 A\ 00/0 &)
" Samplers.HTTP.Request.Upload HTTP Request
-0 setUp Thread Group Name: HTTP Request: Raw Body |
11O ' Thread Group e iy P
+: Loop Controller z
+ /7 HTTP Request: File param aaes;cézf::rnced‘
&
| bﬁmlﬂiﬂ::{fgﬁgiﬂi;ms Protocol [http]: ~ Server Name or IP:ffile.server.test Port Number: 80
JSHTTP Header Manager HTTP Request
+ / HTTP Request: Raw Body Method:\POST H Path:‘/upload A ‘Content encoding:’j
2 HTTP Header Manager oRedirect Automatically @Follow Redirects @Use KeepAlivg ' Browser-compatible headers
-{O'tearDown Thread Group

2Aram =YaYe DATS = alla¥=Te

pnbbb————————ele——
~( View Results Tree File Path |
2% Property Display /tmp/HTTP.POST.Body.content.txt |

\ Add H Browse... H Delete \




Dn3aLmg cof




HTTP Request. OTnpaBka ¢annos

7

Kak rotoButb annbl Ha 1% bant?

Bo Bpema TecTta! C Mu MU 3aTpaTamu!



OS Process Sampler: tar, gzip, sed, ... 128

MoAroToBMTb apXxuB, pacnakoBaTb, 3aMEHUTb B HEM CTPOKM

)
‘HM oo HO

Archive.tar.gz tar sed, bash  Profit!

& © =

Templates



HTTP Request. OTnpaBka ¢annos
bonblimne pannbl nyylle yntatb C AUCKA.

bonblune Tena 3alfpocCcoB J/iyduwe YnTtatb C AUCKa.

[0oTOBUTb H6onbLUME a HO C gzip, sed, ...
[Tonb3ynuTechb BKI

rae TakXXe Mo oca.





https://pixabay.com/photos/lime-drink-mineral-water-ice-mint-2353741/

PostProcessor-bl

KaK oT/inyaeTca nx cKop



TecToBasa cTpaHuLa: apache.jmeter.org

Hanpgém 3aronoBoK cTpaHuLbl

) 9 APACHE
™ APACHE
LAS VEGAS: Sept. 9-12, 2019
SOFTWARE FOUNDATION BERLIN: Oct. 22-24, 2019

About O github
« Overview Apache JMeter™
e License
The Apache JMeter™ application is open source software, a 100% pure Java
Download application designed to load test functional behavior and measure
¢ Download Releases performance. It was originally designed for testing Web Applications but has
¢ Release Notes since expanded to other test functions.
Bocumentation What can I do with it?
o Get Started
e User Manual Apache JMeter may be used to test performance both on static and dynamic
e Best Practices resources, Web dynamic applications.
e Component Reference It can be used to simulate a heavy load on a server, group of servers,
e Functions Reference network or object to test its strength or to analyze overall performance under

e Properties Reference different load types.

132



Boundary Extractor 133

ana htmlContent

PostProcessors. HTML.x.Boundary.jmx (/home/x1337/Project/Apache. JMeter.Benchmark.NG/src/test /jmeter/PostProcessors.HTML.x.Boundaryjmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help
Dél@e XEI0 + =% »/h SO o wns i
+ @ PostProcessors.HTML Boundary Extractor
+O'Thread Group
+ /7 JSR223 Sampler
?»Boundary Extractor]

e
Ny

B 00:00:00 A\ 00/0 @)

Name:\Boundary Extractor

Comments:

Apply to:

°Main sample and sub-samples -Main sample only -Sub-samples only :JMeter Variable Name to use \htmIContent
Field to check
*Body “Body (unescaped) -Body as a Document -Response Headers “Request Headers -URL “Response Code “Respo
Name of created variable: logo Boundary

Left Boundary: <img class="logo" src="./images/logo.svg" alt="
Right Boundary: "></a>
Match No. (0 for Random): 1

Default Value: _NOT_FOUND_ “Use empty default value




Reqgular Expresion Extractor 134

ana htmlContent

PostProcessors. HTML.x.RegExp.jmx (/home/x1337/Project /Apache. JMet er.Benchmark.NG/src/test /imeter/PostProcessors.HTML.X.RegExp.jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help
e @ A C0 +=[%»»® O o wess | |B 00:00:00 A00/0 &

" m PostProcessors.HTML Regular Expression Extractor

"‘© Thread Group Name: Regular Expression Extractor

+ /7 JSR223 Sampler " " : : ;
. CommentS'\S*<UI class="menu">\s*<li.¥\s*<div.*Documentation
?Regular Expression Extract | *(\s*[<ulia]+.*\s*){2,10 } <a href="([""]+)">Best Practices<\/a>

Apply to:
°Main sample and sub-samples - Main sample only -Sub-samples only -JMeter Variable Name to use \htmIContent
Field to check

*Body °Body (unescaped) -Body as a Document -Response Headers “Request Headers “URL “Response Code “Respo

e
Ny

Name of created variable: logo_RegExp

Regular Expression: <img class="logo" .* alt="([""]+)"

Template ($i$ where i is capturing group number, starts at 1):$1$%

Match No. (0 for Random): 1

Default Value: _NOT_FOUND_ “Use empty defaul




JSR-223 PostProcessor 135

PostProcessors. HTML.x. JSR223,jmx (/home/x1337/Project/Apache. JMet er.Benchmark.NG/src/test /imeter/PostProcessors.HTML.X. JSR223.Jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help
e @ A C0 +=|% »» SO o e

" PostProcessors.HTML JSR223 PostProcessor
+«O'Thread Group

|

B 00:00:00 A\ 00/0 @)

P Name:\]SR223 PostProcessor |
. JiR223 Sampler ‘ Comments:
?JSR223 PostProcessor Script language (e.g. groovy, jexl, javascript (avoid for performances), ...)

Language:
\groovy (Groovy 2.4.16 / Groovy Scripting Engine 2.0)

Parameters to be passed to script (=> String Parameters and String [largs)
Parameters: htmIContent I

Script file (overrides script)

File Name:
\${test.script.foIder}/PostProcessors.HTML.parsthmI.groovy H Browse... ‘
Script compilation caching
Cache compiled script if available:=
Script (variables: ctx vars props prev sampler log Label Filename Parameters args[] OUT)

Script:




JSR-223 PostProcessor 136

aHanoruyHbin pa6ote Boundary Extractor

def varName = 'htmlContent’
def htmlContent = vars.get(varName)

def logo jsr223 = ' NOT_FOUND_'
def logo = "'
def boundaryStart = '<img class="1logo" src="./images/logo.svg" alt="'

def indexStart = htmlContent.index0f(boundaryStart) + boundaryStart.length()

if (indexStart !'= -1) {
logo = htmlContent.substring(indexStart)
def boundaryEnd = '"></a>'
def indexEnd = logo.indexOf(boundaryEnd)
if(indexEnd '= -1) {

logo jsr223 = logo.substring(®, indexEnd)

}
}



BeanShell PostProcessor 137

stProcessors.HTML.x.Beanshelljmx (/home/x1337/Project/Apache. JMet er.Benchmark.NG/src/test /imeter/PostProcessors.HTML.x.BeanShell.jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help

De@d XCE + =% P e OO o wes /B 00:00:00 A00/0 &)
" w PostProcessors.HTML BeanShell PostProcessor I
v;o;Jhread Group Name: BeanShell PostProcessor |

v/ JSR223 Sampler Comments:

}\BeanSheII PostProcessor\

Reset bsh.Interpreter before each call

Reset Interpreter:
\False H
Parameters to be passed to BeanShell (=> String Parameters and String []bsh.args)
Parameters: htmIContent |
Script file (overrides script)

File Name:
\${test.script.foIder}/PostProcessors.HTML.parsthmI.bsh H Browse... ‘

Script (variables: ctx vars props prev data log)

Script:




BeanShell PostProcessor

AHanorunyHbin pa6ote Boundary Extractor

var varName = Parameters;
var htmlContent = String.valueOf(vars.get(varName));
var logo bsh = "_NOT_FOUND_";
var logo = "";
var boundaryStart = "<img class=\"logo\" src=\"./images/logo.svg\" alt=\"";
var boundaryEnd = "\"></a>";
var indexStart = htmlContent.index0f (boundaryStart) + boundaryStart.length();
var indexEnd;
if (indexStart != -1) {
logo = htmlContent.substring(indexStart);
indexEnd = logo.index0f (boundaryEnd);
if(indexEnd != -1) {
logo = logo.substring(0, indexEnd);
logo_bsh = logo;
}
}

vars.put("logo_bsh", logo bsh);

138



CSS Selector Extractor 139

ana htmlContent

ssors.HTML.X.CSS.jmx (/home/x1337/Project/Apache. JMeter.Benchmark.NG/src/test jmeter/PostProcessors.HT!

File Edit Search Run Options Tools Help

B ol B 00:00:00 /A 00/0 @)

U@ £ 55 + —|=
" m PostProcessors.HTML CSS Selector Extractor
vgo;;l:hread Group Name: CSS Selector Extractor
+ /" JSR223 Sampler TR T ——
?CSS Selector Extractor Apply to:

°Main sample and sub-samples -Main sample only -Sub-samples only -JMeter Variable Name to use \htmIContent
CSS Selector Extractor Implementation
CSS Selector Extractor Implementation‘
Name of created variable: logo CSS
CSS Selector expression: img.logo[src="./images/logo.svg"]
Attribute: alt

Match No. (0 for Random): 1
Default Value: _NOT_FOUND_ “Use empty default value




XPath Extractor 140

XPath (HTML) gnsa htmiContent

PostProcessors. HTML.x.XPath.jmx (/home/x1337/Project/Apache. Meter.Benchmark.NG/src/test jmeter/PostProcessors. HTML.x.XPath.jmx) - Apache JMeter (5.1.1 r1855137)

File Edit Search Run Options Tools Help

Dle/@le $EE+[=[~ »[n/ @ olwlesiiB 00:00:00 A 00/0€
" PostProcessors.HTML XPath Extractor
’ ‘\Oijhread Group Name: XPath Extractor
/" JSR223 Sampler Comments:/html/body//a/img[@alt and @class="logo"]/@alt
»XPath Extractor

Apply to:

°Main sample and sub-samples -Main sample only -Sub-samples only -JMeter Variable Name to use \htmIContent
XML Parsing Options

vUse Tidy (tolerant parser)~-Quiet-Report errors:Show warnings
oUse Namespacesc—Validate XMLolgnore WhitespacecFetch external DTDs

“Return entire XPath fragment instead of text content?

Name of created variable: logo XPath

XPath query: //a/img[@class="logo"]/@alt
Match No. (0 for Random): 1

Default Value: NOT_FOUND _




60000
55000

NHTeHcuBHOCTb 06paboTkn HTML-cTpaHuy (rps) ¢ PostProcessor-mu

@ Boundary @ RegExp JSR223 @ BeansShell @ css @ XPath



Boundary (58k) cambliin 6bICTpbIi 142

RegExp (50k) noutu Takoi ke 6bICTpbIi

60000
55000
50000
45000
40000
35000
30000
25000
20000
15000
10000
5000
0

MHTeHcuMBHOCTb 06paboTkn HTML-cTpaHuy, (rps) ¢ PostProcessor-mu

@ Boundary @ RegExp JSR223 @ Beanshell @ css @ XPath



O6bLwee BnuaHune PostPorcessor-oB HebonblLUuoe 143

Tak CSS Selector BbinonHsietcs gonbwe CSV Logger nuilb B 2 pa3sa

40000

LOnuTenbHOCTb paboTbl BHYTPY CKpUNTA

‘ CSV Logger ‘ CSS Post Processor



PostProcessor gna HTML

TouyHo He ncnonb3oBaTtb XPath onsg HTML.

Jingepbl RegExp n B

Ho n CSS Selec T norrepa.





https://pixabay.com/photos/cocktail-fruit-drink-mint-1058237/

PreProcessor-bil

Kak 6bICTPO NOAroTOBUT



Kak 6bICTpO noarotoButb XML? 147

groovy.xml.MarkupBuilder x5 ot SimpleTemplateEngine

Script (variables: ctx vars props prev sampler log Label Filename Parameters args[] OUT)
Script:

.def writer = new StringWriter()
.def builder = new groovy.xml.MarkupBuilder(writer)
-builder.setDoubleQuotes(true)
.builder.mkp.xmlDeclaration(version: '1.0', encoding: 'utf-8")
~builder.ROOT(attributel:'RUR"){]
SUB 1 {
for (int index = 0; index < 200; index++) {
SUB_2(attribute2: index) {
SUB_3 'Text ' + index + ' Hello, World'
}

}
-}

Lvars.put("XML", writer.toString())




PreProcessor-bl

B Groovy groovy.xml.MarkupBuilder 6bicTpee

SimpleTemplateEngi epunanusauuu.

N SKOHOMWUT MH



CeKkpeTHOe opyXxue
Kak 6bIcTpo pa3pabaTbiBaTb cKpunTbl Ha JMeter?

Kak 6bICTpO cKkaumMBaTb pacLUMpeHusa n 6nbanoTekmn?

Kak 3anyctutb npod TecTa?

Kak He TepATb U



Maven, jmeter-maven-plugin u Intellid IDEA

YckopeHue pa6otbl B 10 pa3, He MeHblue

enchmark.NG]

meter-benchmark

ntelliJ IDEA

150

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

Apache. JMeter.Benchma

% Apache.JMeter.Benchmark.NG pom.xml “. | Add Configuration... Git: ¥ v o EEQ
g| = project - © = % —| fnginxperftestupload.conf - | & upload.old.php - | & test.php jmeter-benchmark | M run.nginx.sh - | # index.php - |  upload.php - | B start-php-fegi.1g:sh Maven o —[g
K i 0 " " T 0 " a = >
£ img <project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance Skijr|pmt@=|s 2
B jvisualvm 3 5 ™ il g
- arc xsi:schemalLocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/maven-v4_0_0.xsd"> "’D”’f!“t A =

_ 5 4 _jmeter.http.static
main <mode1Ver§1on>4 .0.0</modelVersion> [)_jmeter.profile.clear m
test <groupId>info.loadtestweb</groupId> [ _jmeter.profile.debug g
J_‘:‘:;r <artifactId>jmeter-benchmark</artifactId> [ _jmeter.profile.small J
i <version>0.1.0</version> crerreport
. [)_jmeter.smallResult
script <name>jmeter-benchmark</name> [J_jvm.heap.big
tools <description>Apache.JMeter benchmark test</description> [ _jvm.ipv4
& Corejmx [ _jvm.ipvé
& Listeners.jmx - [)_jvm.netproperties
& LogicControllersjmx <profiles> 0 m.pm:lerZFR
& PostProcessors.HTML.jmx O ¥ m.profiler jvisualvm
& PostProcessors.HTMLx.BeanshelLjmx <profile...> [ Assertions
& PostProcessors.HTML.x.Boundary.jmx (] configurationElements
& PostProcessors.HTML.x.CSS.jmx . [ core
& PostProcessors. HTML.X.JSR223 jmx <profile...> [ Listeners,
& PostProcessors. HTML.x.RegExp.jmx [] LogicControllers
.:. PostProcessors. HTML.X.XPath.jmx ) <profi'l.e > [ MiscellaneousFeatures
& PostProcessors.HTML.x2.BeanShell jmx (] PostProcessors
& PostProcessors.HTML.x2.Boundary.jmx . (] PostProcessors.HTML
& PostProcessors. HTMLX2.CSS.jmx <profile> [7] PostProcessors.HTML.x.Beanshell
& PostProcessors.HTML.x2.JSR223.jmx <id> .jmeter.http.static</id> PostProcessors HTML.x.Boundary
& PostProcessors.jmx i7,
& ) <build> (] PostProcessors.HTML.x.CSS
:. PastPra(eSSars.JSON:jmx < 1 u in s> [] PostProcessors.HTML.x.JSR223
& PostProcessors.TEXT,jmx plug . ['] PostProcessors.HTML.x.RegEXp
.:. PostProcessors.XMLjmx o <plugin> [ PostProcessors. HTML.x.XPath
. & Zamp:ers.E:aw.zantm:.:(:an.{)mx N <groupId>com.lazerycode. jmeter</groupId> (] PostProcessors HTML.x2.Beanshell
g & samplers.Flow.Control.Action.Pause.0.Function.P.jmx . . - - : : [ PostProcessors.HTML.x2.Boundary
5 & samplers.Flow.Control.Action.Pause.0,jmx <art1faCtId?J meter-maven plugln</artlfa‘:t1d> [ PostProcessors.HTML.x2.CSS
& <c°"f19uratl‘?"> (7] PostProcessors.HTML.x2.JSR223
E - <propertiesJMeter> [ PostProcessors.JSON
8 .: Z:xE:Zz.:E:z:::::t:z::};imx <I-- Enable 1 oopback pro tocol --> [ PostProcessors. TEXT
£ P HTTP. g ; . . :
f 8 Sommplera HITP Recsaeet X o <httpclient.loopback>true</httpclient.loopback> g oo ML
& & samplers.HTTP.Request.x10 <httpnclient.timeout>0</httnclient.timeout> [ samplers
* & Samplers.HTTP.Request.x10.keepAlive.jmx project » profiles » profile » build » plugins » plugin » configuration : propertiesReportGenerator [l €amnlers Elow Cankrnl Ackinn.

> &Run :TODO B Terminal 1+ 9: Version Control

Q Event Log

211:47 LF:

4spaces © Git:master + W & 185 0F725m



Intellid IDEA

MoacTBeTKa CUHTAKCUCA, ropsaumne KnaBuLy, git

151

Apache. JMeter.Benchmark.NG [~/Project/Apache. JMeter.Benchmark.NG]

rc/test/jmeter/Samplers.HTTRRequest keepAlive.

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
= Apache.JMeter.Benchmark.NG = ' src [ test | ™ jmeter = & Samplers.HTTP.Request keepAlive jmx

¥ 1:Project |

Z: Structure

* 2:Favorites

Project ~

(2]
data
script
tools
& corejmx
& Listeners jmx
& LogicControllers jmx
& PostProcessors.HTML jmx
& PostProcessors. HTML.x.Beanshelljmx
& PostProcessors.HTML.x.Boundary.jmx
& PostProcessors HTMLX.CSS jmx
& PostProcessors HTMLX.JSR223.jmx
& PostProcessors. HTML.X.RegEXp,jmx
& PostProcessors HTMLx.XPath jmx
& PostProcessors. HTML.x2.Beanshelljmx
& PostProcessors. HTMLx2.Boundary,jmx
& PostProcessors, HTMLX2.CSS.jmx
& PostProcessors. HTML.X2.JSR223 jmx
& PostProcessors jmx
& PostProcessors.JSONjmx
& PostProcessors. TEXT,jmx
& PostProcessors.XMLjmx
& samplers.Flow.Control. Action.jmx
& samplers.Flow.Control. Action.Pause.0.Function.Pjmx
& samplers.Flow.Control.Action.Pause.0.jmx
& samplers.HTTP.Request. File jmx
& samplers.HTTP.Request.File.MDS jmx
& samplers.HTTP.Request jmx
& samplers HTTP.Request keepAlive jmx
& samplers.HTTP.Request.Upload jmx
& samplers.HTTP.Request.X.cache jmx
& samplers.HTTP.Request.X.jmx
& samplers.HTTP.Request.x10jmx
& samplers.HTTP.Request.x10.keepAlive jmx
& samplers.HTTP.Request.x100.keepAlive jmx
& samplers jmx
& samplers.0S.Process.wgetjmx
& samplers.0S.Process.wget.new.jmx
& tools.Start.Stop.nginx,jmx
B Terminal _k 3: Version Control

o -

& PostProcessors.JSONjmx - | & Samplers.Flow.ControlActionjmx - | & Samplers.HTTP.Request keepAlive jmx

EADME.md = Results.txt @ HTTP.Sampler.maximum.throughput.md B run.nginx.sh

upload.php

B start-php-fcgi.1g.sh

A [ Add Configuration...

<?xml version="1.6" encoding="UTF-8"7>
<jmeterTestPlan version="1.2" properties="5.0" jmeter="5.1.1 rl855137">
<hashTree>
<TestPlan guiclass="TestPlanGui" testclass="TestPlan" testname
<stringProp name="TestPlan.comments"></stringProp>
<boolProp nam TestPlan. functional_mode">false</boolProp>
<boolProp name="TestPlan.tearDown_on_shutdown">true</boolProp>
<boolProp name="TestPlan.serialize_ threadgroups">false</boolProp>
<elementProp name
<collectionProp name="Arguments.arguments">
<elementProp name="testDataFolder" elementType="Argument">
<stringProp name="Argument.name">testDataFolder</stringProp>
<stringProp name: rgument.value">${ P(testDataFolder)}</stringProp>
<stringProp name="Argument.metadata">=</stringProp>
</elementProp>
<elementProp name=
<stringProp name:
<stringProp name:
<stringProp name:
</elementProp>
<elementProp name="Threads" elementType="Argument">
<stringProp name: rgument.name">Threads</stringProp>
<stringProp name="Argument.value">${_P(Threads,5)}</stringProp>
<stringProp name="Argument.metadata">=</stringProp>
</elementProp>
<elementProp name=

"Samplers.HTTP.Request.keepAlive" enabled="true">

htmlContent" elementType="Argument">

rgument.name">htmlContent</stringProp>

rgument.value">${ FileToString(${ P(testDataFolder)}/htmlFile.html,UTF-8,)}</stringProp>
rgument.metadata">=</stringProp>

RampUp" elementType="Argument">
<stringProp name: rgument.name">RampUp</stringProp>
<stringProp name="Argument.value">${_P(RampUp,0)}</stringProp>
<stringProp name="Argument.metadata">=</stringProp>

</elementProp>

<elementProp name="LoopCount" elementType="Argument">
<stringProp name="Argument.name">LoopCount</stringProp>
<stringProp name="Argument.value">${_P(LoopCount,100)}</stringProp>
<stringProp name="Argument.metadata">=</stringProp>

</alemantPrans

estPlan.user_defined_variables" elementType="Arguments" guiclass="ArgumentsPanel" testclass="Arguments" testname="User Defined Variables" enabled="

rue">

PIngIUY 3

wanen 3

Q Event Log
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MnarvHbl xpaHaATcA B git (He GUHAPHUKMK)

<jmeterExtensions>
<!-- Custom Thread Groups
https://jmeter-plugins.org/?search=jpgc-casutg
http://repo.maven.apache.org/maven2/kg/apc/jmeter-plugins-casutg/
-=>

<artifact>kg.apc:jmeter-plugins-casutg:2.6</artifact>

<!-- Parallel Controller & Sampler
https://jmeter-plugins.org/?search=parallel
https://github.com/Blazemeter/jmeter-bzm-plugins/blob/master/parallel/Parallel.md
https://www.blazemeter.com/blog/how-to-use-the-parallel-controller-in-jmeter
-->
<artifact>com.blazemeter:jmeter-parallel:0.9</artifact>

</jmeterExtensions>
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bnénuorteku xpaHaTca B git (He 6GMHapPHUKM)

<testPlanLibraries>
<!-- JMeter Plugins Common Classes: Various utility classes to ease development of plugins
http://repo.maven.apache.org/maven2/kg/apc/jmeter-plugins-cmn-jmeter/
-->
<artifact>kg.apc:jmeter-plugins-cmn-jmeter:0.6</artifact>

<!-- InfluxDB java client + dependencies -->
<artifact>org.influxdb:influxdb-java:2.15</artlifact>
<artifact>com.squareup.okhttp3:okhttp:3.13.1</artifact>
<artifact>com.squareup.okhttp3:logging-interceptor:3.13.1</artifact>
<artifact>com.squareup.retrofit2:retrofit:2.5.0</artifact>
<artifact>com.squareup.retrofit2:converter-moshi:2.5.0</artifact>
<artifact>org.msgpack:msgpack-core:0.8.16</artifact>
<artifact>com.squareup.okio:okio:1.17.2</artifact>
<artifact>com.squareup.moshi:moshi:1.8.0</artifact>

</testPlanLibraries>
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3aBUCUMOCTU CKauyMBaroTCA camMu

<testPlanLibraries>
<!-- JMeter Plugins Common Classes: Various utility classes to ease development of plugins
http://repo.maven.apache.org/maven2/kqg/apc/jmeter-plugins-cmn-jmeter/
-->
<artifact>kg.apc:jmeter-plugins-cmn-jmeter:0.6</artifact>

<!-- InfluxDB java client + dependencies -->
<artifact>org.influxdb:influxdb-java:2.15</artifact>

</testPlanLibraries>

<downloadExtensionDependencies>false</downloadExtensionDependencies>
<downloadLibraryDependencies>[ijls</downloadLibraryDependencies>
<downloadOptionalDependencies>false</downloadOptionalDependencies>
<downloadJMeterDependencies>false</downloadJMeterDependencies>
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Co3pagum davn Ha 1 F'banuTt n ckavyaem ero 200 pas

dd if=/dev/urandom of=/tmp/data/1g.img \
bs=1 count=0 seek=1G
mvn jmeter:jmeter \
-P Samplers.HTTP.Request.File \
-DThreads=1 -DLoopCount=208 -DRequestCount=1 \
-DRequestPath=/tmp/data/1g.1img



[Tpodunnm KOMOUHNPYIOTCA MEXAY CO60M 156
BbinonHMM TecTupoBaHue ¢ 6onblinM pasmepom Heap

dd if=/dev/urandom of=/tmp/data/1g.img \
bs=1 count=0 seek=1G

mvn jmeter:jmeter \
-P Samplers.HTTP.Request.File,_.jvm.heap.big \
-DThreads=1 -DLoopCount=200 -DRequestCount=1 \
-DRequestPath=/tmp/data/1g.1img



[IpodunuposaHune SJK B ogHY CTPOKY 157
N yepe3 10 MUHYT roTOB OTYET

# 3anyck sjk-npodaunnepa
mvn exec:.exec@sjk

# 3anyck npopunupyemoro TecTa

mvn jmeter:jmeter \
-P Samplers.HTTP.Request.File, \
-DThreads=1 -DLoopCount=200 -DRequestCount=1 \
-DRequestPath=/tmp/data/1g.img
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CTPOKY

U yepe3 10 MUHYT roToB OTYET

# 3anyck npopunnpyemoro TecTa

mvn jmeter:jmeter \
-P Samplers.HTTP.Request.File,_.jvm.profiler.JFR \
-DThreads=1 -DLoopCount=200 -DRequestCount=1 \
-DRequestPath=/tmp/data/1g.1img
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U yepe3 10 MUHYT roTOB OTYET

# 3anyck npopunupyemoro TecTa

mvn jmeter:jmeter \
-P Samplers.HTTP.Request.File,_.jvm.profiler.jvisualvm \

-DThreads=1 -DLoopCount=200 -DRequestCount=1 \
-DRequestPath=/tmp/data/1g.img
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ntell

IDEA

160

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
Apache.JMeter.Benchmark.NG = /77 pom.xml

Apache. JMeter.Benchmai enchmark.NG] - jmeter-benchmark

A | Add Configuration...

Maven & —

E Project ~ S & - nginx.perftest.upload.conf = upload.old.php = test.php jmeter-benchmark B run.nginx.sh £ index.php = upload.php B start-php-fegi.1g.sh
3 img \ <project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
£ jvisualvm 5 5
- ’SK xsi:schemalLocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/maven-v4_0_0.xsd">
main <modelVersion>4.0.0</modelVersion>
test <groupId>info.loadtestweb</groupId>
j":';;r <artifactId>jmeter-benchmark</artifactId>
data <version>0.1.0</version>
script <name>jmeter-benchmark</name>
tools <description>Apache.JMeter benchmark test</description>
& Corejmx
& Listeners.jmx .
& LogicControllers jmx <profiles>
& PostProcessors.HTML.jmx
& PostProcessors.HTML.x.BeanShell,jmx < P rof i'le >
& PostProcessors.HTML.x.Boundary,jmx
& PostProcessors.HTML.x.CSS.jmx .
& PostProcessors.HTML.x.JSR223,jmx <profile...>
& PostProcessors.HTML.x.RegExp.jmx
& PostProcessors. HTML.x.XPath.jmx :
& PostProcessors.HTML.x2.BeanShell jmx <Pr°f11e oo™
& PostProcessors.HTML.x2.Boundary.jmx .
& PostProcessors. HTML.x2.CSSjmx <profile>
& PostProcessors.HTML.x2.JSR223.jmx <id> . J mete r. http . Static</ id>
& PostProcessors.jmx =
& PostProcessors.JSON.jmx <bU11d> .
& PostProcessors. TEXT.jmx <plugins>
& PostProcessors. XML jmx <plugin>
o .:Samplers.Flow.Control.A(t!on.me ) . <groupId>c0m. laze rycode. jmeter</groupId>
é & samplers.Flow.Control.Action.Pause.0.Function.P.jmx <a rtifactId> . mete r-maven .Lu in</artifact1d>
5 amplers.Flow.Control.Action.Pause.0jmx i >) - -plug
& <configuration>
- <propertiesJMeter>
g & Samplers.HTTP.Request.keepAlive. jmx <I-- Enable Zoopback protocol .
£ & samplers.HTTP.Request.Upload.jmx . . .
2 & Samplers.HTTP.Request.Xjmx <httpc1]l.ent.1?opback>t rue</ht1.:pc11e|.1t.'l.oopback>
© & samplers.HTTP.Request.x10 <httonclient. timeout>0</httonclient. timeout>

& Samplers.HTTP.Request.x10.keepAlive.jmx project

» 4Run = 6TODO B Terminal 1 9:Version Control

profiles » profile » build » plugins » plugin » configuration » propertiesReportGenerator
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https://bit.ly/jmeter-bench
https://github.com/polarnik/Apache.JMeter.Benchmark.NG

Kak yckoputb Apache.dJMeter 161

Ckpunr.
HacTpouku Apache.JMeter.
HacTpounku onepayuoHHOU CUCTEMBI.

Maven, jmeter-maven-plugin, IntelliJ IDEA.
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