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Abstract

Currently, with the rapid development of the Internet, varieties of software appli-
cation have been born, such as desktop, mobile, and Web, which rely on the interface
provided by the server to transmit data. With the growing number of Internet users,
those applications need to withstand higher network traffic. Therefore, software per-
formance has become a grim problem that developers cannot ignore, and performance
test results have become one of the important indicators of software quality evalua-
tion. However, cause by hardware configuration such as CPU and bandwidth, single
test machine will be limited in large-scale traffic scenarios, and unable to complete the
performance test of large-scale traffic. If multiple test machines are used for testing, the
hardware configuration of different machines will lead to different loads.So we need a
system to support load balancing settings for each resource node and provide software
and hardware monitoring data during performance testing for each node.

Based on the background, this paper needs to implement a performance testing
system, which covers the whole performance testing process, supports multi-machine
distributed” testing, supports resource pool load balancing configuration, and supports
resource pool monitoring. In order to achieve the above objectives, this paper designs
and completes a Docker-based scalable resource pool performance testing system. The
system contains five modules: api and scenario definition module, test execution mod-
ule, resource pool management module, test result processing module, test report gen-
eration module. Testers can customize or import test api and scenario, and then create
performance test based on defined scenario. In resource pool management module,

tester can configure multiple test machines. When using the configured resource pool



v

to perform performance test, the node container management service will download
the Docker image for test execution in the test machine, and then start the Docker con-
tainer. while performance test is executing, api request will be sent to each test machine
to execute test and collect results. During this process, using Kafka to obtain test results
from each test machine, those data will be cleaned and summarized by data processing
module. At the same time, the test report generation module presents specific indi-
cators or charts to user. Finally, testers can evaluate software performance based on
the performance report of different resource pools, and improve software quality in the
future.

This system implements the whole process of performance test that include test
scenario orchestration, test load configuration, test execution, and test report display. In
addition, system provides scalable resource pool configuration that support large-scale
traffic testing. At present, this system has been successfully launched, in order to dock
with the vigorous development of the Xinchuang’ s domestic software, the system
adapted to the domestic operating system, and tested the correctness and consistency

of the software in different operating systems.

keywords: Software Testing, Performance Testing, Docker
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%2511 CPU Ml B L AF 5 FIE DL 24 N B A8 I SR Febn b AT I, 78
I R F o S s S s 2 AN 2

1.4 ZRICH)BELRLEF

BEmNG F W, N TSI S 2T E N AME RIS O
MR 45 A A HLIR A SR BB B R B M T AR AE R AL B T SR B
PIRIBPERE MK R G A EEE, IR RR T A EE TR SRS, ([E1E
RECT EA LT -

S B R BRI, %8 O A A 1A SO b B A R £
A, BFERRSHERE SR MR EOR MR A S bR, Wl 7 &A1
H s 55

FEFNTOR T S ERIE, ATERE R — =P IR R, SR
BURTAWTSE R, SR T B CRBRTT R, IR MRRTT E RN RGN IR E S
REGAEDIRENE TR AEFORMVIEAE EX RGBT R, X RS AT B
it REK RGN N O 5 E0E . WAHAT . IE IR B 0k
TR DG R I AR

FIEN RGBT S, AR AT =R A AR, R
UMLK GfE . L Wy B S TRk, W S AT P
T EBE, BJE s R A 5 B S A% AR

BHENRGME, AERYEE =, WEMTRS I EE, BRAR%H
O AT BT PuUT, MRF B Rl #OhKS 256t
Mk, LR m R g vE S AT Dy B i

BANTEANRL SR, RELLSA9 T ARSI LhaE, W T T
RGMBE RGO, HE TR 5HEFENE NBHARGHAAER A LA,
NJEEENEE— D IRAIEARRAT IR AT, A s R 50 ik



F-E HEXEABAR
2.1 BRSBIEZREFAR

2.1.1 Docker B A

Docker J& 4RI B IMAT IR HIAZ —, Docker B HAE RS E B,
FHEC T R LE R, Hma. brifEflad Docker A28 MR Z —, Docker &
AR BENE OB PR T L FERE Bt S SRR S5 4 b BEERS . A UG
AFZERIIDSHEE, Docker [N FH ERK )1

LXC (HP Linux Container) s& Docker 2 #3fb FI2E4l, LXC R NI k&4
N REIUI Linux BAFHEL, JF R AR AE LA B Th B A BE R SN H
It B 5 HABIAEIRG ES . Docker 8 NIZ 5 B R F I APLY & T LXC, X
86 APL ¥ 2> AE MO B B I A5 SR PABE P EH BT CPUL NAF. VO, M 48251
[22], Ut4t, Docker {8 H fim 44 25 ()4 N AR 77 5 IR Z ARG B, T &K &
TR EHAE RGBT, R0 BT Docker 51 #EEI AT, W& 2- 1
N, JERERMELE Docker R4 HIBE HAFRET . BIRE. RS TIHSE .

App App App App App

o uto
balancer scale Bins/libs Database

Container Container Container

Kl 2-1: fd F Docker & &2 AS [A] 3 FH

Docker {5 1] LB F& — MR IUSCIE R 88, BN ESR RIS 1TIN BT 1)
HETR ESH, 2 DS ERSSEE N R SR SR 2
RN, ERABBEN T RE B SR, XEAREENERN. 2N



8 FTE  HXFEARELA
% . FIH Docker B4 I A7l AR A, FRATEEWS S B A8 1 IR 55 4T & o
Docker 1%, 7 R 45 A FI T LAE H

WA IR S5 A0 o3 Af o KRBV R P I IR A7 20, AR R R4
H1, Docker A& SEHLH I BT IR A2 O EOR o A R G0R th 37 42 IS 1 s ik
() IR 55 FF 225 1% Docker 5i1%, F P 7E Web 248 LR E M EFEM)E, R84 H
FE TR RS 2% FiE Docker 54155 3l Docker 2548 FF AT IR S5 -

2.1.2 SpringBoot

2014 4F, Pivotal BIBAIEZ AT T — MR E TR HESE——Spring Boot,
HEZH PR R BIF RN G PRod 5 T Spring KGN RSP [23], T H
B IR, Spring Boot )N T #4J Java M A i IR HIHESE . Spring Boot
HA LU R R

(1) “FF#5BUH” : Spring Boot Pk | Tomcat. Jetty. Undertow %5 it 5%
ST R E GRS, JFPNRME TVFZ BAMLECE [24], JE3ha BB E T Spring-
MVC. JPA. MongoDB. Spring Batch. SpringSecurity. ElasticSearch % ¥ H %
PEHEOR, I REREW LS H O B, Spring Boot #2311 7 %2 38 3120 41
FERESE

(2) “ZyEihTHRCE” « 7£ JIDKL.S fRAHE HiEMDhRe 5, Spring 8 HE
fiE AT T ORE 7 XML B, H 2475 M8 20 I 00 H K 4215 B2k B LA
&P, Spring Boot #&HH T H M HIMED, 1#IT AutoConfiguration ALK ff tk
BeE M M. Spring Boot i i #R AL BRIN W SCAFE5 M LB U R ALSE L)€,
NTF RN AR AR

ARRGIEH Java EFEARS T KIES, RATEHEE— Java Web W/
FAEE 2N BRI . BT Spring Boot B8 N FH B8 9% £ B maven
i [25] BT K E AL R pom.xml] FL B HFATIT R, HAREINTFEHUAT java -jar
BIF K R EEAFIAE A . L4h, Spring Boot P & [ spring-boot-maven-
plugin #ffF R 4L T build-image @74, BEW H 3244 01 H AR &4 Docker %
%, WMRPETFRGEM I BHENES RGN, LR, KRS %EH Spring Boot fF
RS I HE SR AT T K o
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2.1.3 Vue.js

Vue.js /& H AT i BRI ATIRAESE 2 —, HAEH MVVM BACH R & R4
T Web N OHEZE

MVVM (Model - view - viewmodel) s& — {228 f) 8=, 7R,
P SR, B ViewModal B Hul i BEgE e . Sk T
H, @it ViewModal B R FREL Modal /2 HI%HE [26], 288 B 2217w

Observe Data Modal Change
Changes Callbacks
———————— > - —————
View ViewModal Send Data Modal
¢ |l —
Data Streams Receive Data
1< _______ ’l
Data Changes
Callbacks

K 2-2: MVVM 2244 K]

Vue.js 7K{H | ViewModal B FHR DT, Kl B E AR R BEAT 70 8, JTK
FRE AT <template> #3259 5 HTML AXhS, 1E <script> #3251 4w 5 JavaScript
ARES, I8 IR E i 4 e AR B S AR . Vue.js HAS A 35 - 0T ) A
TSI 7 XA B R R, AT S AN ] 5 508 ) [R] 28 B

MH Vuejs RiE S S8R R BB PRI H 5 A 2R St 1 A I B
R, I BARIE 18w 1 e .

2.1.4 ECharts B&E

ECharts #& —M3& T~ JavaScript 1 AT A IR FE,  BER R F R T AL i — Fh
W, R R HAR SR BT IETE, MBI TSR h B R C R,
15 FH 7 58 BDUHD B AR AN . B st 0 5 AT A Ak

MWEEH G RE (WP 2-3) , Echarts FER]LLJ3A 3 2 [27]:

(1) echarts layer: o7 WA F P44 AbPREEE . ST @R TS . WheiE
At A

(2) zrender layer: 7 SR TIRAN s vE 4L 21 ] b

(3) Al F: Canvas. SVG %5,
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echarts layer

L

zrender layer

Canvas Canvas
(in browser) (in nodejs) VML

SVG

2-3: ECharts 224

MBEARSLIRE (K 2-4) , EIERPW & “FHA” W xAxis. leg-
end. tooltip ZF# It R K Component, FEJRAHSH LA IE AT H 46 . A
HAFFZ IR MVC BT BHATE B, U legend SO N H AR LegendModel(M)+
LegendView(V). LegendAction(C). Model S 41 57 & PG B 0, View CAFI
0o 42 render J5i5, Action N FTIEME . Wi FA%.

FEARSCHIVERENIA R Gt rh,  J 208 P LR B AU s PERE Il R
A8 FH 37 2 R JE 7= AN [R] IN 8] i 4% 1 PG O AL B J50R) P 00, (56 1 1
B 7R B T R h/ R A 3% . BCharts AL B & 5. MERERILRIT. ElhsESE
H, TRILEARGH TR,

var option = {

legend: {...},
tooltip legend ponent toolb P toolbox: {...},
component 4 J | tooltip: {...},

dataZoom: ({...}, {...}],
visvalMap: {...},

xAxis: [{...}],

yAxis: [{...}],

yAis | o] | o | grid: ({...},
component pos MGT: 69 dataset: {
) ® QEL: 46 source: [...)

. }
10 _II I 286 series: [{
xaxis [ ot N e S = type: “Line’,
20120807 20120905 2012-09-09 20120913 20120917 2012-09-1%. ves
component T Ny
visualMap type: ‘bar’,
component ”"'
dataZoom component "

& 2-4: ECharts Component % i1
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2.2 MIASHmERA

2.2.1 JMeter

IMeter & —NFIR I SEIBE T (28], AITH T RS54 MBI %, 18
ik A DL B A7 ORI R 55 P R 4 1, B M AN A D T B R PR RE,
T Web BN . FIH IMeter #E4T 14 G2 A T 205 LUT I LA IR [29]:

1. {1/ IMeter QB EL Badboy #5355 T HACSKIGRK, A eI 4%

2. WEAIRARBANZ P I KM S, HorhRES R0 F - 5 AE =] R 00 3t B
A, X RMEREMA A O

3. M HZEACHK DS AR A ST, DT 6 v B A 1 R0 1 5 A 7
R

4. WEWE, fAiRE RN R FETUHE R, X2HBE RIS R
Tz —;

5. i W 2 A A SRR SR SR B ) PEARAE R, SRS R, I
g RS TP Sy SIS TE] e SIS A A B, 90% FH i NI ] AR
SEFIE R E (FmED SR NNRE s, X OO R = TR G
AR
IMeter FIJT R # N G134t 7 = N H 5 ar 47 A H 7 2, S

& & BT IMeter AT MR AIAI G N 7, an 24T THE B AT R 5

H, PR E RS AE A AT B EA BT AR B AT Zh A A0 3 B2 &= )

R RHAT B R, ARG, MEREBH 2 2T IMeter Ay

LS8, wiEENRUE B b, OREE T IR 55 B RR e 1

2.2.2 Prometheus

Prometheus /& H Fii 7 Ff TR RS TR —, BEE T K& RHERE
BRI S, A0 RS 2 43 R gt ] SEMEMRE R EETF B, NIRIE
128 PR HE B M AT ST, Prometheus £74i# 1 I P58, B2 AR RIS PP (FH [F] 44
PRAIBRAE), DA [ 4k B2 A7 1 R I 2R R 5 o

Exporter #& Prometheus ] — S H#s RAEH/F K, & 557 N H 5 b8
LB, IR H AN Prometheus SCHERIAG 0. 545 G0 1) B ds R AL H A A [F]
2, EIFA A e iR 55 28 AR EE, T AL SR A IR 5% AR 3 B TR TR



12 FIE  HEXEAE

Service discovery Prometheus
Shqrt';lived alerting
obs
1‘ kubernetes file sd
push metries | ———————— ————— | | Alertmanager |~ Email
xit B
disco
targy H tify.
etc
push
; alerts
rrrrrrrrr pull L ! Retrieval TSDB L [ S——
metries | | | | | | server
PromQL

R

. :
Grafana
Jobe/ Node roo/ssD | Data

exporters visualization

and export
Prometheus
targets e API clients

P 2-5: prometheus 4244

Prometheus H Aif SCKF (] Exporter A: #¥afE. 4. HE R EAE. £ RS,
HTTP 55 4% IMX %5,

W 2-507~, Prometheus ¥ <% RRHC B 1) exporter ik 55 K I 5 R e
W EHbR, #E  BArib &t HTTP 5 K 2Re € (13 A0 55 R R FE AL 2
TSDB (I Fe RS PED o JT R 35 P DAARH X e 48 A e B ), 2R H
API ¥ a3 8ds Edess Hofl RS

Prometheus N K FH A T RIEFEMET, BT RS KM SR E
KA H IR RS H R [30]. EARRGT, 7R MAHAT o 1 5505 Mk 25 48 1447
W, i RS AR BIEA R AER RS eI T T FE -

2.3 BEGFHESEEERA

2.3.1 MyBatis

MyBatis s — /M7 Java 16 5 HIFF A ZHESE, 5 Hibernate AN[F], MyBatis
A&/ SQL MRATHEZE [31], & REW B Zh ks SQL AT 45 RIATE 2 Java X B
H, WEEIEHE Java XT R R R A EIEAR FE T, IR R AL T R
Sy APL AT Bl FEAC B .

ARG AZRE T, FEFNRE SHBIWEHITLENTIE 48
W2 e 7 EAARM T 9% 5 SQL 51, MyBatis f2fit | GE% H 2 4 B dao
RIS H B 6 TR, DI EFRFAZSRIT RS . B 304 B 2258 BARS 1Y
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MFEW R 7E SpringBoot Wi H H 7% % 5| N i# A Mapper #& 8, F7E AL & S/ H
HEAT MyBatis FIAH S B . 24 Java AU P BB A AR 6k 5 52 e i e, 18
maven 1217 mybatis-generator J7 - AF SO0 B R X R EALE R FEAC B2 S xml
A

KRGk H MyBatis % 5 £ A ZA0S, 50 HEahEE E R BEERH B 3)
A=) Mapper CAF, TR 22 HERVEZ ENIE 2% 54 R Mapper S8

2.3.2 Kafka

Kafka >k H T Apache i) —3K M. m&nth &, JFEF R AT R E R
gr, HTiz N T R A S AR, R B ) A ROR
Kafka RGAEMAE AT BREAMME RN O(1), HIEMEIEE] TB 4,
XFrE A E L, ReeT R D ECT T AR B AL PEFR 5K [32]. Kafka
R ZEH4 TR LU JLAMZ O

o producer: 1 I KU EHE I & AT TH B 2 broker
e broker: Kafka £E#E 1 FMCEE, BOH FHOH BRI IRSS 2%
e consumer: 757 M broker $RHU. AbFE. VH FREHE

.
! '1@ < Service > ( Frontend 1 ) i
e :

Put;h Push Push

Broker

Topic4

_________________________________________________________________

---------------------------------------------------------------

- [ 1
] HJ Hadoop Real-Time
E {’u‘ cluster monitroing

___________________________________________________________________

2-6: Kafka ZE4 &

Kafka 2244 /& i DA _b = F oAy ) Bl i 70 A S0, sl 2-6rw,  ReAi
FR LA —ANEE A R IE S, T R T R W T IR P R O Y
Ao 5% G BN IRE L AR E Y A L, 2 B AR GE T R



14 F-F HEXAHIE
I, e s S R, B LR RE 8 2 consumer 1% 52 21| 1) 7
BA—BIITEIL . Kafka Jy 1 i HLIX— )8 [33], £ 32 AN & 1 0 X N 42 PP A7
fili, B SCHFFIFAT, IXFET 1 P SRR R 0, RN R e R E
DX PRI e A 425 158 FH HediE RO 9

FEARRGPATVERENNA M I RE T, g 2 PR Wi ™ A 45 1 Bl
i HTTP JERETCE At m Ak B R 8, L 265 B) Kafka B R4
SEILI A R 55 2 5 B e X BB A5 48 . Kafka 383 = FioAS [F] B9 5245 15 SCK
TRUESIE AT R SE T, BEVSAT ROR D AHE R 15 DL [34].

2.4 KREIN

EATES, MWIRSHEZ., MK TR, W TR, HaEA6E S5EmNT7H,
I T R PE BRI RE M AR S A R B, IR & R Th e 5 28
Ry IR 7 XS EORBY R o MHT A RS 13 B B LRI o, ARG
DSt S STIR



=& BROWSHERI

R M O P I R 7 A RN A Ay, R A RGUT R L. A E
BT R B kSR R, X RG AT R R SR E R B E R
Gi s B AT AR, Oy TR I ) R SR N BRI R S, X
e RGTNVBARNESE, MEZLHAE 5 48 & M VEVERE I N I 7 5t B A RS
MIZhREVE R SR SARThREME TR K, IR HBES NI, ek T KT R4
it OB S B EER A

3.1 RZEEFHIL

b5 B I S, A R e R I B R UE A ST, R &
KEFH BRI 2008 FFBIE ] BAELHE RG b, DEHFEAEFEHEH
OB Fha 55 R AE 7 A E1 R [ SR I P AR R IR I3k, i A7 AE R PR RE
o A g ks ki k, WA R RS EBUN . BEZIERZ . Bk, H
iy S ONNIE 5 S ) VARSI D VAL R R e A A ol S U 7 Wi A RS S =

N T SEBLNT Web IR 25 1w IE R IR, N AT SR DL 1 1R FH 5 e
I 25 FEGAIE A2 B R RS, DRI 75 224 B B S AT T R A7 . IMeter 1
i ERPIFEMNR TR —, HERZRME 6K, & HE IR
P& [28]. HAH IMeter PATMNAAAAE — D Ear A&, I N 5 BRAE A
IMeter S [f hAS AT AR, BT Ho@&— A4l Java SCHUK GUI N, #5772
A EREL LG R B, TG B LA AT REJGVE AR aitk BRI . PRt
AT L MR B3t <A mtEae il Thae, ¥ — VL8 Ak
J15r M 25, DAORIER: OB I3 R

eAh, PEAFEMEREM S AR, AN R AL B i 2R I B AN [F)H 2 5 8 CPU
ARSI KR I, 2475 220 2 A ML [F] I AT IR, A BE BLF 2 1Y
HRUSHEAT I E T K, 2% T HAEF I & g ML 2, B,
B r PR A7 A k) 1l T L AN AT R

e JE,  GIAFRE TR, AR o 2 s AL, AT



16 2=E BROMSHERH
S TP R R PR 5 B IR, 0 LI S50
B AR ST 0, A BRI R B 4 A WL 0 CPU 28
P, 177 P SR P, RS AT R TR AP REIA

9 7 WRYRLA L LR, S S S BSHS  B A FE A0E RE R 2
P HR, IR REMTR, 101 3-657x.

- L

w4 = <3 Q —
Ba— IV S AT
EOEY HEEN WitEE LT
A
=] | B2
g VAN
ARHRE Wit IR

K 3-1: 24nEHE

B, M GBS ECE R R S8 1ESRERSEE B AR R4 O
BEATRE S %A, N T HRPENNATT %, RN R R R R DA S s, IR
W HT R HEEAT i HE, 758 e A (8T AR BRIt 5 A A
B, MAAON 53 AT DA It P B AT HE L, 3500 22 AN L% SRR SR B
715 BJE, MAKON SRR G2 (37 SOV PR RE AR 55, JREEAT B R E .
IR DS e B IR AR A B E, RSO RE, T MRIAT
55 ARSFHATE R, MO 5 B8 08 LN I =4 A A0 52 )1 O 5 AL
TGO WSS e a, A O AR i, iy o B A i IS ]
A, BRI RSB R TEAR, M R AR S E IR,
REHEAT Pl o

3.2 RGHTKTH

3.2.1 BRGSO

WO S B G S HILE TR 5% BRI/, BT SR o 28 5 B B —
A, H B S ACA B A B R SR I B . A RGP AL T
Bl A%, Hb A EmAREIR AR, MRS R TR T, A Hrss 5



3.2 BRAEEKRDMH 17
MR 3-17R.

R 3-1: ARG AR SR Hras R

WIRBAFR WARHES HIE
MK A B PERMA R G R AT &, DA SR bR B R G Llk kn

WS, v T B AP RIBC & HAb T T RN A 2R —E
BAFTTRERE ). MR SN RE 08 B AR 2R 4 P 4R T 58 B RO 1k e DR
R, EmUIHEM TR, K, REMIIREEEME. 6 5 AR
RERORIIEWNADSUEPS: &8

M ETE 5 A gk A BA BT T BN B 7 B0 2, K B 5% LA B TR S SR
s NPV AR 2 7 M 52 SRR, ARSI BAR45 51 35 3 B TR
S8R Hk, EEANE ARG EERE S, HmZReN 5 i
T HIMIR -

MKz 375 PERIASE R KT, WK AT RER I RN R, ] g A B
BAFIFRBE T IR SRR B T7, MBI ST IR AN R, AR
WHATHIERE,  H I AT B A0 Bl 1 e B o

M FEVERENNA R G A% O, IR 1WA A 1 /5
REMHTE, iz ORISR, #5E 528 BN THRI AT k. 72
AFRGEH, MU AT DUBEAT AR IR DR € SCS e, kT3 SR G i,
e B 2 HUR A LA L B S shaT It

I BN B3 — AN K P BA BT P BA A7 B8 2, H 3 BT A X Al
BAF B RO RE NN AT R, FR TN D5 AT R B g, R B
22 AR RAEAT o b, B i ) 2 1 1 SO S BEATIC IR . SEA RS,
B RFARDIRE IR AN 2, RIS DY TR E 1) 3 E R 0 5 kAT
GnfE, WA LONEE B R WO, 5 A RE S 5 R o 3R AT
T o

DRSS AS T 52 A I SEBR 75 K7, RS AT 5 AT BE A2 2 = Y B T ]
BA, WATRERAMEIT R, AT B EANR A CIF R, TR
S HAt A MY B NSEILRE K, DRI ARA T A 75 BT BR A (1 SE PR ia AT ROR AN
WU . EARRGT, LR 5 el BE ANk S, @ ikE T
IR R LA B TR A DU S Bdl o A B PR RENG D0, 45 M RE R LA
%, R Z5IRNG#t—D s, IR



18 BZE BROWSHERT
3.2.2 INReMEFNKITH

SATRERSWATER, - 3-6F b BB A 7 DO RENE
ke HECUE SURAE TR AE UIREE O MR BRI AR, R
SRR R ST IR A TR, AR BRI
QUETEREIA TR, JEAREAMIRISE . IR B8 R R
SRR (R — B DhAE e R 1 LA W 3-2.,

R 3-2: RGIREME TR

XK ID FRAR FK ik

R1 E SR AR A Be 68 i B B RS SRR B
Wld% AT 3 o

R2 Wtk et WO BRSO SO R DV AT I K, i 2 [ 3 ) 4
R OFRRE . MR AE. W HEE.

R3 5E A 5 DN B3 IR A B O3 RE 0 O SR D% HEAT S HE, JF
BB LS WS B RS R 32 5 70 o 4a AN B i
o

R4 SR WA 53 B B R e S NSNS S B JSX SCAFHE DR IR

s 5, MATBUR RGN E RIS 5T O ISX STt

RS ollfE R =R I BRON 3 m R B 53 A 8 T O SO 3 S5 B 1 e A
%, IR E. M. BRSNS ST E .

R6 PATPEREN K DR A IR B R e AT RN VR REAE S5, IR SEm &R
PATHHDL -

R7 A MR DR B PR B 5 RS2 A 7 AR Do e v e S 25

2RI 2B, JF HAEDNAEE RS e B 8 BRIk
R SR R E i S N NI S ol ) N TN S a1 N =371
FAEVERERAIR RO .

RS MR BEIAE EE BN DAL 0 B O A 6 b B U o AL AT I
AU ERENN BE S i 58 BB A7 K

R9 ERGERIRE WA R TR B 5 RENE A BRI S U AL # AR I kAT
HREF K CPU JFAH R DL PIAF o 1% DL 5% S AR 55 % 0 3 110 i
L

3.2.3 dEDhREMEFEKR S

MRAE BT CUF SN 7 SRS U BT RNE ) [35], AEHIFRa KRR 7,
i EE WA VERE T K, Y DARILE B BN 5 3P AR 5 A5 A0 2 245 1 B A 75
Ko Beohh, MVEHIEHA 7> IR ARSI RE e R AV IR 1, T 3k
MUSEELG Ol ASCIEEUERE. WIEEth. WIHIME. wrgedrik. gttt 2 ek
EAE N R LR AR DI REVE R K, BAR TR SRR 113 3-3 57



3.3 RGHBIDH 19
% 3-3: RGARThRENE TR 4T

23N TR IR

T4 RE ARG 5 2M LL_E I A W slFa e AT A B0 IR B AR, 42 IR [l i ]
MNANFERL 500ms, £ O7E 4C LA LR B 1) ML 8 9 & Bk 3 200,
ot B 2 3R AT 15 S B AR F i S I R AN AR T 500ms.

g A% G0 AL LB A B[R N R AT AR 55 0 2 I R — S B HEBL S, (R
ARG EIBIT .
A ARG EE . P2 I H SO0 T PSR IR RIS AT, 6 T 8%t g iR

SRR WRER R R R OL, N 3R AT HEAT R I O 5 R R R IR
D], G LR S 1 0 5 R AR i . 2 RS S AL AR A I R R
I, MIBERSAE 15 208l AR B SS IR 84T -

D378k AN F G IS % A JH ST AR R HE AT B S R K BT A O ST Y
Docker {5 & ANZE, SRR REAIHEE I DUE T HFIEAC,
ABENE ARG SCRFAE IR P 22350 Docker 25 & U ERAE R G E ST,

AAFEART Linux ERAATHR S 20— Fh B R E B E RS

REREM ARAGNAEE DT A BORIAT R S RTTRT,  an il F s 45
AR SREIRBIEAR . KRR EREE.

3.3 RGHRBISH

FHA A& %) 2R 48 e i A S8 SR O, &l FH P s 3 stk A /5 SR B0 B2
A, BEX RGHE A ThReETR R JEThReETR R, 28 B ARG H
BB 3-2F 7 o

3.3.1 RZHHIE

* 3-4: RGAGE T RXT R K R

%l ID REIETR R KRS
uCl E SR R1. R2

uc2 & XI5t R3. R4

UC3 BT 55 R5

uc4 PAT A% R6

UCs BRI B R RS

uce B MR R7

uc7 A GRS R9

PENINAN 5, R RGEHI foE G 1L 2 Al Bl iluliE



20 F=F FTROMESHE R
%y PATIHRATE % BT IR, AW S . &F BkEmiRSE LA
Bl e B U R e 3G =t B EINR IR . AR E . &
& SRR AR DU B A A7 R gt P U B AR S — N5t

MBIHENARIEARAE A RGN 5, w5 28 il SR AT REPEF K,
AT B RORL EER, — AS FHBIPRE 2% B — A B AN DB /oK, fE3R 3-4rh
JE7R T I 5 2 DHRE F SR I R R AR o

-,
E T Dockerf R IEERENIR R
EMAEED - <dincludes>----- MitiE O
/ TE SR
/
L‘\“““H
T BUHAEESS
o SR AR S
B _<<include>>
TS
;;Erii:luﬂe»‘_\““ AR
BN EIRT
MinEER METET
EEHIFIDRS

3-2: RGHBIE

3.3.2 RZBEHNEAR

RYE FIR KL, AR R G A B 5 P 7 A2 58 HL IR FEAG) 4815 e Il
R, IR 3-5~3-111R.

iz 2 Ve R R A DAEAT R 2t UK 03 7 B e B AU 5 B2 L B
Tk S8 WERREGER, RO IERE WA, & CE: 0 R



3.3 RGRBISHR 21
AR 1R 3-5FT/R .

R 3-5: 5 A O il ik

Rfl&mS UCl

RBIEFR SE SR EZ

AR [

&5%& MR AR, BRI ANR 0
BB &Y RN DL R0 HLHENF2 115 SUALI
REEH Bz A E R

& & RN FAEHE 8 A iy “+7 1540
EERRE 1 A+ gD

2. ARG RIRBIEE L 1 Tab S

3. WK RIS O AFR. #1773k, $#10 URL. 2 DR S5 Rl
B, DURE RS B 51R S
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start_time bigint(13) THERPATIN 7] Z AR TFARBAT IR I [A]
end_time bigint(13) S R PAT I (] RS G R PAT I ]
duration int(10) PATI K A5 AT FERS

3.5.2 ZHEFLEMAIREATEE LT
IS ST RPN G- 2 Y S PN ENTESUEE S
H LR, KA L) ISON H % 2017 i 15

M e . R A, Hh iR

PIAR e Sl o)

ReportResult 3 #1[¥] report_value 7Bt H, 247 i) 25 R0 7] LR Y5 report_id
report_key FRHUFE- R 4 A, ReportResult F AR i+ 038R 3-18F7R. A
NN R R T R AR N R R E AT U, WA PR IEE 22 0 E B IR
i IR S B HAT MBS S, FHCN 4 M EEREEA. BRI
P BREGE . MR EUE . ERSTH R .
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# 3-18: #4545 B -ReportResult X FAE I 511

FEA it aX i

id varchar(50) AR 1D [F] 2 12 3R ) A
report_id varchar(50) 4 ID X LR 5 1 1D

report_key varchar(64) SE R FARIR FH T8 B B 5 Y (R A 281
report_value longtext SRAE DL JSON JE R 45 R

e B B — AN R S AN 3-19P R, 2N RO R R
ek, A IR R AR DL

< 3-19: EF AR -ChartData 454 % 1T

FHEA HELER X

xAxis String PQAEAET

yAXis BigDecimal ey A
yAXis2 BigDecimal Ay A
groupName String K% Series %

R BN s N A R A AR R B DL, I8 R DL R AT
LAVLSE W RCIRZS S A 200 T K2R, el i Bl X £e48R, — %
ErrorData (4 Xf NA& — P ORGSR A, HEHE M W3R 3-20071 .

2% 3-20: iR EHE-ErrorData 4544 ¥t

FEA HIEER aX

errorType String RIRRETE

errorNumber String SHCAR 25T XoF V7 P i B
percentOfErrors String ZHRTE T A B R T & B
percentOfAllRequests  String ZHRRTE AT R & b

g5 MR T om R i fay B 25 3R, i B REME S EE, 5 H
FEEs I A B EE R, AR BER L, OverviewData [ 45 25
FIanER 3-21 7~ o
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2 3-21: ML HIE-OverviewData 4589 it

FEE HEER aX

maxUsers String A I R HE
avgTransaction String F AR

errors String T SRE R
avgResponseTime String P53 [ B (]
90ResponseTime String 90% M &7 I} [A]
avgBandwidth String ki et e

PR IR A, R b FIRE R SR SR VRIS B, T KRG dE 1)
SRR 3-220R, AR LR 4ERE B A E KRBT RS Siih, R
AR s P RN DA SR HAT . RO S PERE R I

*® 3-22: RS TH R -RequestData Z5 14 1% 11

FEE HELR aX

label String TSR R
samples String AT
ko String FEiREE O
error String FR AR
avgResponseTime String P25 )87 B ]
minResponseTime String 3¢ 5L S i (]
maxResponseTime String B g [ B (8]
90ResponseTime String 90% M . K [A]
95ResponseTime String 95% M S I} [A]
99ResponseTime String 99% i . K (7]
transaction String kR
received String X 2% YL\ Tk 6
sent String DX 245 Y7 HH Tk 8

3.6 ARENZ

ARGV RS E NSRS S A RS0 ZE AR R ), e =2
IR A REAT 208, X R GERIRAE AN 37 kAT 1 ORER . i 1R
FEF IS AL S B, R A5 A O (1 ) R AL PR R, BB T AR RS T Re
FORAEAFDIRE R K o BEJRARYE FoR Bt 5, A B B 5 P o ik ik A
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TR, 2, ARGHFROLEHM . FRIEEE, HESGEEHE Hmh il
IR SRR B, X R G B AR 7 JZ a5 REAT 1 it #EmAA 4+1 AL
W TR HERR. Y VUL R BE— P 0 RS 2R R VAR LT BE, XT
AR FGE AR SRS KR P TP R AR St AT T, R O AR
RS B JE S 2k it
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4.1 EOIPREXERIFEMEIT SN

4.1.1 FEOWREXERER T

N5 OB BR 5T SEIL A R AP 03 1 S #E HEEVENNK . 5508
XIhfe, PENGIEEREN B AT E DR, WL BN R ECHE
o ARSI 4-1R, A RIS, AR
CARTSm AL S ek 558 4 . A7 il Bodle e = R dt AT 444

EOmeE EkenE )
BllmE TTE
BOEXITTHE HREXTH EOMNTTE
AN
1 C.HTTP
fEimARSS hYd
ApiController ScenarioController
ApiService ScenarioService JMeterService
ApiMapper ScenarioMapper H
. A N
FiERS JMeter
Docker
- Asith JMeter cli
= MysaL S RS

B 4-1: 32 O350 E SR BRI ]



FMUE ARARFIFMZITSIM
1E J5 Uit AR 5% HH AR 3 T BE &I 7 N ApiController. ScenarioController P /™4 il
2%, ZrliEid ApiService. ScenarioService Fl IMeterSerivee K Ak #5532 4,
5 J& FI ] MyBatis $2H4E 1) Mapper 47 88484 . IMeterService /&l 5518 55 Hh 45
NFFRII—AN, e EZIRSTE A shllEAALH 1) IMeter Docker 2545, @it a4
TR AR A IMeter #E47 4% LR

40

OB RE RO EE )

ApiController ScenarioController

+ createApi(api: ApiObj): ApiObj

+ getApiList(pagition: Pagition): List<ApiObj>
+ getApi(id: String): ApiObj

+ updateApi(api: ApiObj): ApiObj

+ removeApi(id: String): void

+ run(params: RunParams): String

T
1
A4

ApiService

- jMeterService: JMeterService
— apiMapper: ApiMapper
— extApiMapper: ExtApiMapper

+ createApi(api: ApiObj): ApiObj

+ getApiList(pagition: Pagition): List<ApiObj>
+ getApi(id: String): ApiObj

+ updateApi(api: ApiObj): ApiObj

+ removeApi(id: String): void

+ run(params: RunParams): String

<<interface>>ApiMapper

+ insert(api: Api): int

+ updateByPrimaryKeySelective(api: Api): int
+ deleteByPrimaryKey(id: String): int

+ selectByPrimaryKey(id: String): Api

<<interface>>ExtApiMapper

+ list(listRequest: ListRequest): List<Api>
+ selectlds(ids: List<String>): List<Api>

+ create(scenario: Scenario): Scenario

+ update(scenario: Scenario): Scenario

+ getScenatioList(pagition: Pagition): List<Scenario>

+ getScenatio(id: String): Scenario

+ delete(id: String): void

+ import(file: MultipartFile, params: ImportParams): Scenariolmport
+ export(scenario: ScenarioBatch): ScenrioExportResult

T
\%

ScenarioService

— jMeterService: JMeterService

— apiService: ApiService

— scenarioMapper: ScenarioMapper

— extScenarioMapper: ExtScenarioMapper

+ create(scenario: Scenario): Scenario

+ update(scenario: Scenario): Scenario

+ getScenatioList(pagition: Pagition): List<Scenario>

+ getScenatio(id: String): Scenario

+ delete(id: String): void

+ import(file: MultipartFile, params: ImportParams): Scenariolmport
+ export(scenario: ScenarioBatch): ScenrioExportResult

- initRequest(listRequest: ListRequest, setDefaultOrder: boolean,
checkThisWeekData: boolean): ListRequest

- getExportResult(request: ScenarioBatch): List<ScenarioWithBlob>

<<interface>>

+ insert(scenario: Scenario): int

+ deleteByPrimaryKey(id: String): int
+ selectByPrimaryKey(id: String): Scenario

ScenarioMapper

+ updateByPrimaryKeySelective(scenario: Scenario): int

<<interface>>

+ list(listRequest: ListRequest): List<Scenario>
+ selectlds(ids: List<String>): List<Scenario>

ExtScenarioMapper

JMeterService

— jMeterProperties: JMeterProperties

+ init(): void+ runApi(apiReq: ApiReq): void
+ runTask(taskReq: TaskReq): void
- addBackendListener(params: TestParams): void

4-2: #1375 BRI

41,2 BEOEXSWRERROERT

AR (00 25 P B P 42, e R R T B 1 5 3 A S
47 29 50k % . ApiController X 4N T Api #5%%) RESTful 4 11, % Zifi ]
ApiService [ 45 % SR GUIEAT BB EEREAE, MR EE TS0 ) run 772
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& A IMeterService H1 A A runApi KSEIH, ApiMapper s MyBatis 24 Api
SEAR B B A AR B R ERERE 12K, T ExtApiMapper A& E & XHEE 1 B AE
K, WARYE ZANIHIR AT D R X R Y R AR,

M3 A G R I E 85 Api KAEAHAL, 7E ScenarioController H B J:fii
1) 3 ) o4 B AR AL, B BLHE T import A export #AE, A TOKE IMX SCHERA
RN 5=, PLAK I = T H A IMX 3. import 7B CE S S
MultipartFile X4, FIH jmeter 324 [#) SaveService iz 55 1  loadElement % [
XA ) inputStream AT AT, AT LA 2 58 B BN B, B E R R R A%
N R G Scenraio SEARAF (i R HE FERI W] . export J7EHIZ 4R S import A
S, 56k Scenario F 4ty IMX X % 11 HashTree F23X., 1A H SaveService H
(1) saveTree J7VEA BT, HARAAG LI I R BEARIS N A5

T = '\ PR A B IR B, K 5 SR step_definition 22 LA
JSON HJJE A AFA# 1 3 5 h 2D R A5 2, 1% JSON H 4l 45 44 A RS B 4.1
7No o hashTree F Bt UBIRITE R 7 &P EA BN ORER L,
BT H i EE N R B, IR R Bt s Sk, SR JSON £
FIA B N TR 7 o 6 hashTree 4584 0 RE& 7B M & LR 4-1Fw, BT
XA TR — MR OEE, Btk Api S24&H 1) request JSON 7Bt 4,
VA S5 R 1EAT A7 4%

Listing 4.1: Scenario Config ¥ 5t & 1) JSON F E 45y

7id”: "b5621fb2-14c5-47de-9b16-ec39419£8073”,
“name”: "EE”,
"variables”: [],
"enableCookieShare”: true,
"hashTree”: [{
7id”: "194ece82-abb9-4e85-bfe9-86£f3e7421b03”,
“name”: "HME-EER",
"active”: false,
”index”: 17,
"enable”: true,
"hashTree”: [],
"protocol”: ”"HTTP”,
"method”: ”POST”,

"path”: ”“www.mooctest.net/api/test/login”,




42 FNE RFEIFEMZITSEM

"connectTimeout”: ”“6000”,
"responseTimeout”: 760007,
"headers”: [{
"enable”: true,
"encode”: true,
"file”: false,
"required”: true,
"valid”: false
Pl
"body”: |
"binary”: [1,
”jJson”: true,
"kv” . false,
"kvs”: [1,
"o0ldKV”: false,
"raw”: “"{\n \"email\”: \”test\”,\n \”password\”:
\”123456\"\n}"”,
"type”: "JSON",
"valid”: true,

"xml”: false

by

4.1.3 FEOF=EENERIGFE

F2 375 8 OB E B B 4-3 7, N B ER T B %28 2 1Al 1Y
R &R . SRR EL A Api A1 Scenario AN ThRERLER 132 #4010, Controller
P ) HTTP 8 3K J5 1 A Service H1 Xt B (1)L 55 4b B 77, Service ¥4 <3 1 H
Mapper $% AT 504 200 . BEFT A . T4 L KT, ApiController #4
1H1ZL ApiService 1) run /775, A IMeter Service H 1) runApi 771, {E JMeter
Service FSZH IMeter MR AT )2 55 .
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K 4-1: HashTreeObj Xf G 450 % 11

FEE HEAE X

id String M $%E 0 1D

name String A O 2 RR

active boolean BHEETH

index int 2 R0 SR A (R 2R 51 1
protocol String FEIEE ML

method String Ok

path String O B

connectTimeout int T SR % 12 R I I (1]
responseTimeout int LnvEsAl e inging

header List<Object> B3R KALE B

body Object T SR R B

rest List<Object> Wi 3 245 Y T L 1) 5%

EOHREERIRFE
ApiController | ApiService | | ApiMapper | | ScenarioController | ‘ ScenarioService ‘ | IN ice | aaaaaaa
—createApi—
—createApi
run—» :
e ety reisponse ********** e
[createScenario i

B 4-3: 3% O 5E SORBI T ]
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4.1.4 FEOMRENRRICHENRG

RS B 42w fEor 7 AN s iz A E 4R, AU B I AN T7
5] 7& ScenarioService XA [ )77k, create J7vE HiE it I B buildScenario J5 i %
Scenario X} R 1T#Ji&%, buildScenario 11 77 % ScenarioRequestDTO %% ¥y Sk
FERT %, )il ScenarioMapper 1 #5578 A\ Hds b

Listing 4.2: 61237 5ci% 000

public Scenario create(ScenarioRequest request,
List<MultipartFile> configs) {
// 1 Scenarioit &
final Scenario scenario = buildScenario(request)
scenario.setCreateTime (System.currentTimeMillis()) ;
/) BAEEHE T B
scenarioMapper.insert (scenario);
/) BRI RE X
List<String> uploadIlds = request.getUploadIds() ;
FileUtils.createBodyFiles (uploadIds, configs);
return scenario;
}
private Scenario buildScenario (ScenarioRequest request) {
Scenario scenario = new Scenariol();
scenario.setId(request.getId());
scenario.setName (request.getName () ) ;
scenario.setFollowPeople (request.getFollowPeople()) ;
scenario.setStepTotal (request.getStepTotal ());
scenario.setUpdateTime (System.currentTimeMillis()) ;
scenario.setScenarioStep
(JSON.toJSONString (request.getScenarioStep()));
if (request.getUserId() == null) ({
scenario.setUserId (SessionUtils.getUserId())
} else {
scenario.setUserId (request.getUserId());
}

return scenario;
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AR ) 5y — i AR Sy 2 1l 1 AR RS, W 437K . runApi &
ApiService H 11 57 AL 1 K 1 2 AR, 7E BT LR IS Request H A& 18 1)
ApiRequest X G 42 pl il & (] HashTree. HashTree #& Java H IR RPIRIG A5 3%
R 5, A AR &, SOHE A, £ RGH A T E R i8N
RN =R

ApiRequest 25 H A 7 hashTree X 4, I XF 511 45 #4 R AF an 3% 4-1F7 7w,
H T LT % mT gE 4% #k B € X, [N It generateHashTree J7 7% HH 75 221 FH 3 VA 1)
toHashTree /57X hashTree #H4T & FF .

Listing 4.3: M4 M & @M O

// ApiService.java
public String runApi (RunApiRequest request) {
// ¥ HashTree JSON##: %
HashTree hashTree =
request.getApiRequest () .generateHashTree () ;
// BRPAT 77 &
jMeterService.runApi (request.getId(), hashTree);
return request.getId();
}
// ApiRequest.java
public HashTree generateHashTree () ({
HashTree hashTree = new ListedHashTree () ;
this.toHashTree (hashTree, this.hashTree);
return hashTree;
}
// ApiRequest.java
public void toHashTree (HashTree tree, List<ApiRequest> hashTree)
{
if (CollectionUtils.isNotEmpty (hashTree)) {
for (ApiRequest el : hashTree) {

el.toHashTree (tree, el.hashTree);
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4.2 MWINHITREGFMIZIT 5L

4.2.1 MEAPATRREAZ T

TR SAT BB B DT AR AT . IR 1 04t &5 B A 45 77 i O B R
RGP A5 D E@E N, Pt g IR g ik, H 2K
W 4-4F 7R

MR J
TSR P [aﬁ'ratﬁf,sﬁ&samm]
runApJL J EnTask
| mmeemme Vv
JMeterService . [ ResourceControIIer]

i | bockerRunner A4

LocalRunner

startContainer
v AndExecute .
HE- L -~

JMeterEngine MiHHAT Do [ JMeterExcuteController ]
BackendListener fSif a8 JMeterExcute ExcutePool
v Service

B 4-4: AT B G B

el Hh e R 7 1) 7 A WLk AT 2 113 @ R I B AT B BRI, i i R
55 1) Controller ¥z Wi 21|42 M1 3% 18 14 12X 15 K 5 1 F IMeterService [ runApi J7
1%, WS BE RIS K J5 A F runTask 777%. JMeterService & run J7 7574 814
LocalRunner SE41], b sz 451] 3= LK i apache.jmeter 8 HH 3 £ 1 A T2 H 2k 5k

B, FLr IMeterEngine 11 57 04T hashTree H1 [F1MlliAAC &, BackendListener 41 5%

S A i P I R

A P s 1) A p R B R T 5 T PR REIINA, TS T REAS 1 —
A, FEFE R runTask 15 3K 5 75 20 H B0 108 BIR S5, 38 P 12 B2 i v 10 %
AR /L, BN SO R — > DockerEngine 285245,  Hi DockerEngine 71
71 )8 3l DockerRunner 75 2% 51 1 IMeterExecuteController H 32 S ) RESTful 4%



4.2 MAPITESGEME TSI 47
1, JMeterExecuteService 7 ST UNIAZ EIFFIH Java F AL 2R BRI
AT, P BRI ARKs 72 B Y8 i P 1R 88 N AT, AN TR i A4
AR — N, AT

4.2.2 MRIITRERERIZOSEE

L AT A DA, TR/ DR, R E K
e 8285 5, DRI A] DA B AE S i AR S5 AL As B AT k. il 4-20R, AT
F2 VI 75 2298 B IMeterService H Y runApi J77%,  HI7VETT LA N = A
R

(1) ¥I4E1k IMeter BL B, X IMeterService F1H init /572,

(2) St G vm i s, B SCPRIENT SR, XFM addBackendListener 7774

(3) BATIMX, A H LocalRunner H ) run 7775 R SLH

W EERE s )

JMeterService AbstractBackendlListenerClient

+ setupTest
(context: BackendListenerContext): void

+ init(): void+ runApi(apiReq: ApiReq): void + teardownTest

- addBackendlListener(params: TestParams): void [~= = === > (context: BackendListenerContext): void

+ handleSampleResults
(sampleResults: List<SampleResult>, context:
BackendListenerContext): void

A

- jMeterProperties: JMeterProperties

N l

LocalRunner APIBackendListenerClient

- hashTree: HashTree + setupTest
(context: BackendListenerContext): void

+ teardownTest
(context: BackendListenerContext): void

+ handleSampleResults
(sampleResults: List<SampleResult>, context:
BackendListenerContext): void

+ run()

4-5: PR PAT BB ——2 L I8 PRI AT 2R ]

I 10 3 3 1 1 37 3 ) 22 A B i 4-5FfT 7 7E addBackendListener J5 7%
T S UCE H g SR T & R DR A A R, DR 2R
*H 1] APIBackendListenerClient it /& SZEH apache.jmeter & 24t ) AbstractBack-
endListenerClient i %251 H & L Wr %5 . LocalRunner & £ 57 32 BRIt #4047 1
2, Y run JPE A RES, R 2 SLFl4k IMeterEngine, 3@ 1d Y A IMeterEngine
(1) runTest 7772 )3 B AT -

HH T PATPERE M A% 0 48 5 S 12 LB PE RN E], AR oA 5
BN 5, IS HTTP 5 /5w R 55845, ot B Uit 14 e DA AT 1 26
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AT HATRIR—S I BB AT E J

TaskService ExcutePool

_ _> — threadPool: ThreadPoolExcutor
— MAX_POOL_SIZE: int

— KEEP_ALIVE_TIME: int

— CACHE_QUEUE_SIZE: int

+ addTask(): void

+ shutdown(): void - —

- runTest(resource Resource): void

+ run(req: TaskRunRequest): String

v

DockerEngine

- restTemplate: RestTemplate
— BASE_URL: String
— task: Task

+ start(): void

+ stop(): void

— runTest(resource Resource): void
T

_————————

ExcuteTask

(-

- request: JMeterRunRequest

_——

+ run(): void

1
A4

JMeterExcuteController

LocalRunner

+ startTask(runReq: JMeterRunRequest): String
+ stopl(id: String): void
T
|
A4

JMeterExcuteService

L e e =

— hashTree: HashTree <—

+ run(reportld: Stirng): void

- runningTasks: HashMap<>

e e o — — — — — — — — ——— ———

+ startTask(runReq: JMeterRunRequest): String |- — =1
- loadJar(path: String)

€] 4-6: DURIAT e —— S VIR AR T K P

B 4-6Fr 7~

TaskSerivee #YX B MR AT IE K G WA run 777%, run 7735908 22 BL Task
Xt G2 2 ¥ 52 1 Ak DockerEngine 25, DockerEngine 2% & /] T 3£ 47 Docker %%
FRE T T R, start J7 VAW SR B S 1E SR BRI B IR 55 E B A AR
JMeterExecuteController & X 7 MIAPATAHICEE L, QFEEBN. 47 1EMEAE S,
JMeterExecuteService H | 41 7 SEIL 4 1 DR

ExecutePool /& R4 45128, F T8 BHMNAIAT B2 R8s, BT DHEHL
HR]RE R AT 2 NN S5, DRI R BT R AR AT B, ORUE AT 55 15 5
MNERREFAT, AZHARKE R T, addTask /& ExecutePool H1 %0 7%, 1
AR A RIS IR S5 2 BA S, ExecuteTask Bt /& 5£H T Runnable 2 H 2%
AR5, FZE LI Runnble H15€ IR run 7715 run 7iER LI 2
#Ji#% LocalRunner 321, i#id apache.jmeter $#2{L[#) Standard]MeterEngine 251 F
runTest $AT 14 BE M 7 7%
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4.2 MR ITERBIEME T S5 49
MR RATAER—F CHEBE IR IR B J
ApiController ‘ ‘ ApiSerivce ‘ ‘ JMeterService | | LoadRunner JMeterEngine ‘ ‘ istener ‘ ‘ il istenerClient
runAp\H—

f—————— 6w BackendListener()

- - — - =
€=~ —retum~ — | return

[ new
LoadRunner()
Standar dJM( rEngin
e rotume — — — —
14— — —return— —

setClassName()
teardownTest()
-~ ~returm — — —

unTest()

K 4-7: M AT R R —— 2 &

4.2.3 MR EITRRBRIG &

AR IAT Y

Kl 4-770 R 1 82 T 3 1 X 34T 1 i 61, ApiController H2U5 27 &
i, HURIAF runApi 77752 IMeterService 1, JMeterService 7E AT BT B 4G
WIUEA J5 i W W 2§ BackendListener, #)H BackendListener [#) setClassName FJ DA
W E BARE B 2 XS WT & ApiBackendListenerClient, [ ZEHSZEH | teardownTest
SRR AT PR B BE S, # i new <48 1A 6 & LocalRunner S2 41, i
LocalRunner H /] run 777%, FA Standard]MeterEngine 241 i) runTest 777%,

%33 hashTree IR S E AT F2 K.

AR TER— M BRI BT IR B J
JMeterExcut JMeterExcut
TaskController ‘ | TaskService | | DockerEngine | ‘ etertxcute cter 'xcu © | | ExcutePool | | ExecuteTask
Controller Seryice
runTask—®r H '
I—createDocker — H
Container »
—startTask—®r
start
new ExcutePool() addTask
return
ite(task)
I~ =~ return — — — |
* — — retun— — —
[® — ~return” — —
[~ —return~ — — -
=~ —return- — — —
: H

B 4-8: R PAT B —— 5 B Y

P 48 2 3P RE Ik R AT I PP 14

PERE

45

AT I

e AT B S Java 2K
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K%, (B 2% E 4. TaskController # W 2 14 68 M R AT 55 P AT 1 K
J&, 18 %0 TaskService fll # DockerEngine 215, DockerEngine 3£ %1 #] H HTTP
B3 sh 8 #8, 1F Docker 25 4% J2 B IF WG A e s, FI A HTTP 2 1 H
JMeterExecuteController F1 7€ M M AT#E H, £ IMeterExecuteService AT
2RSS R AP .

JMeterExecuteService ] run J77%K 2 [7] EnginePool 2k #2ithH14fi A\ Execute-
Task, BA%IEE 3T 5 1 B ThreadPoolExecutor & fit 1) execute 77 iEHATAESS, M
1145 5E 5 A FH shutdown J5 £ 28 1R 20 FE .

4.2.4 MAMITRER CHEARD

BS B 4.49% /& IMeterService 1% 0 ARH8S, 7E run 75 ¥ H UK taskld Al
InputStream J& =X i 4% L AC B AR 24k, ACRS F 5 Se R SaveService $2 it
[’] loadElement /5754 stream i 4T & Object, [l J5 F M X % A1 3K X HashTree
FHK testPlan, testPlan MR HAT L FHISHL

FEMPAPATRT, T2V G el %, addBackendListener M2 H LAV
In e v W T 28 1) vk o, R new SR 1) 4 BackendListener X 42, i
FHFCA BB 5E ST set T E IR a8 20K 8. HE LR8s85, AR iy
setClassname /5 7% f T BackendListener ¥ H A& 2% B & ApiBackendListener-
Client.

Listing 4.4: JMeterService MRS TIZ AL

public void run (String taskId, InputStream stream) {

init ()
try {
// fRHTY =B E HashTree
Object elements = SaveService.loadElement (stream) ;

HashTree testPlan = getHashTree (elements);

/) REEERREE
JMeterVars.addJSR223PostProcessor (testPlan) ;

// BT E i BT A

addBackendListener (taskId, testPlan);
LocalRunner runner = new LocalRunner (testPlan);
runner.run() ;

} catch (Exception e) {
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LogUtil.error (e.getMessage (), e);

}

private void addBackendListener (String taskId, HashTree

testPlan) {

BackendListener backendListener = new BackendListener () ;

Arguments arguments = new Arguments () ;

arguments.addArgument (ApiBackendListenerClient.TASK ID,
taskId);

backendListener.setName (taskId) ;

backendListener.setArguments (arguments) ;

backendListener.setClassname
(ApiBackendListenerClient.class.getCanonicalName () ) ;

testPlan.add(testPlan.getArray () [0], backendListener);

W 2R B TCHUE . 8 testPlan Z 416 LocalRunner 3241, LocalRunner
Ho M s A AT S, AR W 450 R, LRPEE —DMRAEXNFR jmx-
Tree, & JMeterEngine 775 I EC & . 1 configure 774 BRI, &%
283§ H IMeterEngine [f) runTest /5 VEHAT I

Listing 4.5: LocalRunner M AT A5

public class LocalRunner {
private final HashTree jmxTree;
public LocalRunner (HashTree hashTree) {
this.jmxTree = hashTree;
}
public void run() {
JMeterEngine engine = new StandardJMeterEngine() ;
engine.configure (jmxTree) ;
try {
engine.runTest () ;
} catch (JMeterEngineException e) {

engine.stopTest (true) ;




52

FBUNE REFEMZIT S

T i %5 U5 vtk R BE DR R AT 1) IMeterExecuteService 1A% 11 4.6 7~ .

startTask /75 H S BT & AR, (EH jar BEITEXGIAZI RS . KN
T 2 M A taskld A ) I0AHEC B T R T8, DL IMX SO 20K
S B AR B RSS2, DU BT YR b i AN M WL 2% S B IMX ek R
loadTree 7775 IMX SCAFfEAT H hashTree 5, {818 ExecutePool H1[1] addTask
J7i%, MG IIAPATAES

Listing 4.6: JMeterExecuteService M REMAPAT A

public String startTask (JMeterRunRequest request) {

try {

// mEjarTRAGW At (B%)
/7 RE R R E XA
File jmxFile = new File(FileUtils.BODY FILE DIR + ”/” +

request.getReportId() + ” ” + request.getTestId() +
7 Jmx”) ;
/) RIAT AR
HashTree testPlan = SaveService.loadTree (jmxFile);

request.setHashTree (testPlan);
// LR RIS

CommonBeanFactory.getBean (ExecutePool.class) .addTask (request

} catch (Exception e) {

return e.getMessage () ;

return ”SUCCESS”;

) ;

ExecuteTask #2323 | Runnable % L 1) R FEAF 4525, 2R s2Hl 1 run /5

2, AR 4. 707~ . 24 ExecutePool H '] ThreadPoolExecutor X % i F execute
JIERE, RS E P run JPERE AR DGR A e run 7 VA TR 2 1E AT
PEREMRAT 55, HAZ OB 500 B 4. 44080, K IRGEAT 5 i W 0T 28 v E M 5
LocalRunner AT .

Listing 4.7: MRHAT L FT 5500

public class ExecuteTask implements Runnable {
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private JmeterRunRequest request;
public ExecuteTask (JmeterRunRequest request) {
this.request = request;
}
@Override
public void run() {
JMeterBase.addSyncListener (request, request.getHashTree(),
APISingleResultlListener.class.getCanonicalName ()) ;
// WARHAT
LocalRunner runner = new
LocalRunner (request.getHashTree());
runner.run (runRequest.getReportId()) ;
if (StringUtils.isNotEmpty (request.getReportId())) |
if (res == null &¢&
!JmeterThreadUtils.isRunning (request.getReportId(),
request.getTestId())) {
// PATE R et

}
LoggerUtil.info ("#%: [ ” + request.getReportId() + ”
1 FATE A ;

4.3 MWAFREEESIEMLITSSEIN

4.3.1 Wil FIREIERRISNL T

N T AETEREI A OB B, AN RS D R T AR R K
FEZNMEANLES, A5k S T, RIS GO SR, —E24
DG R B b X B o UK B YRt AR e A7 Dt S 4k B Yt 1) 1) 2
Gk AAERME, UEAh, HIEMBUER D KB HLES T PAT I 7 2 AR 55 4
AR IE G5 5 B Docker 78 4%, DALMY A o 2 s ) B i 0 B R AR B
HIAZ LB 7)o

AR B ) 28 B G 4-O 7, i o i 9% 2 22 A e Ab Y 55 38 48, DR e Ak




54 ENE REFEMRIT S5

M SRt E TSRS )

GRS
1
ResourceController : MRt TiEs

|
|

1 TaskService
ResourcePool ResourceNode 1
Service Service :

TRBHREERS N/

ContainerController IREERL )\ WatseERk
N
|
ContainerService Prometheus TaskResult
25
Kafka DockerClient L
Semce SEMCE e Exporter
aLc MEHhAT
N/ ocker
m MySQL DockerClient JMeter

4-9: P B R B R 2244

BT A HE AR AD AT U J5 it R %5 HH . ResourceController HE ST $#AE45
FH PR B B s S B 7598, J8 it ResourcePoolService b EEIIR 8 Y5t (1) Mk 5%
@, 18I ResourceNodeService HEAT MR 7 i (1 3G M A A 24

R AR PR S5 e R B T rh %0, T B ol
FRITE NG R, AR E R, RFABIM AT R 1, R it ik
% M\ J5 ol B ok, UBMOIR 25 B0 AT I K. T A AR E B IR 55l i
ContainerController [F] 5 ¥ il 5 #E 2 Bh A5 85 . (F1IEA 4. BRSNS EFE
M, FFilid %0 F DockerClientService Z5%} Docker 25 28 AT H#:4F

FE 1. H docker-java[37] /& F F Java #E4T Docker #:1E ) T H 22, ZE# &
* ) DockerClient s& docker-java H 2L Y] Docker & ' it %, & Docker 75 %%
HIH % . — DockerClient SEA 244 X W — AN B 5L Docker & 4%, Docker 2 2%
WAL A T RN IMeter jar B DA & BT IREE AR 55 28 12 1715 0L 1] Exporter,
Exporter 4 i 2 #4514 1% 2 Prometheus k55 H.
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4.3.2 M FEEREERZOZEE

R AT J

ResourceController

+ createResourcePool
(pool: ResourcePool): ResourcePool
+ updateResourcePool
(pool: ResourcePool): ResourcePool
+ deleteResourcePool(id: String): void
+ getResourcePool(id: String): ResourcePool
+ getResourcePoolList
(param: ListParam): List<ResourcePool>
+ updatePoolStatus
(id: String, status: String): void

A4
ResourcePoolService ResourceNodeService
- nodeService: ResourceNodeService - nodeMapper: ResourceNodeMapper
- poolMapper: ResourcePoolMapper [T T T T L. restTemplate: RestTemplate
- nodeMapper: ResourceNodeMapper + validate(pool: ResourcePool): boolean
+ create(pool: ResourcePool): ResourcePool - validateNode(node: ResourceNode): boolean

+ update(pool: ResourcePool): ResourcePool
+ delete(id: String): void
+ get(id: String): ResourcePool H
+ getList(param:ListParam):List<ResourcePool> |
+ updateStatus(id: String, status: String): void 1
- validatePool(pool: ResourcePool) I
T 1
1

v v
ResourcePoolMapper ResourceNodeMapper
+ insertSelective(pool: ResourcePool): int + insertSelective(node: ResourceNode): int
+ updateByPrimaryKeySelective + selectByExampleWithBLOBs(example:
(pool: ResourcePool): int ResourceNodeExample): List<ResourceNode>
+ selectByExample(example: + deleteByExamp\e(examp[e:
ResourcePoolExample): List<ResourcePool> ResourceNodeExample): int

+ selectByPrimaryKey(id: String): ResourcePool

K 4-10: Z Pt AR E

S5 i R 45 H O PR TR B 2R A B 4- 108778,  ResourceController #5141l
L AW R, MIBR I BRI ) U7, AR IR SR A R A B R R
AR, DA I B v ) 5 ) BREE ADIRAS . ResourceService FR 1 SE I
Controller 421777541, 4L T FAH I validatePool J7¥%, fE create J7 i H
AT A, BT IR R JEm AT f . ResourcePoolMapper J2 M 55 J5 1B 1) £ g
FEHAESS, BN ResourceService FIRAA X R, $E{Lei Ml 552 AR A4 .

ResourceNodeService %WIU W RGN 52 5, IR L TR
validte, BPIGUEZ M1 &5 & 5 A X . ResourceNodeMapper NI & F 35 1
B A S AR E SR, 4 ResourcePoolService ELIEA A, EREMEIE . SEHTHY
[F8) I B B A7 Ao

Kl 4-11J87R 7 B Ry A28 5 BRI 2R & . ResourceController S 7 ER42
fit 7 =0, ool BEATEASIFHAT I, AR, SREGIER A,
TR U A ) A AT 28 e 8 I IR R B A P O e 1 SR PRAT 1 e AT
% . 1M ResourceService M| FH TSI BAR)Y 5532 4, startNodeContainer 77 4
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R tassEmE |

ContainerController

+ start(req: TestRequest): void

+ stop(testld: String): void

+ getStatus(testld: String): List<Container>
T

v

ContainerService

- kafkaService: KafkaService

+ startNodeContainer(req: TestRequest): void

+ stopNodeContainer(testld: String): void

+ getStatus(testld: String): List<Container>

- excuteContainer(req: TestRequest, client:
DockerClient, testld: String): void

- checkContainerExists(client: DockerClient, testld:
String): void

- checkKafka(servers: String): void

DockerClientService KafkaService

+ connect(): DockerClient
+ connect(req: LoginReq): DockerClient
+ createContainer(client: DockerClient, name: String, + initiate(servers: String): void

hostConfig: HostConfig, env: String...):CreateResult + sendMessage(topic: String, data: String)
+ startContainer

(client: DockerClient, containerId: String): void
+ stopContainer

(client: DockerClient, containerId: String): void
+ removeContainer

(client: DockerClient, containerId: String): void
+ checkExist

(client: DockerClient, containerId: String): int

- kafkaTemp: KafkaTemplate

4-11: BRI PR —— A 2 B R

NE I, AT RENERIERATIAGL, HTFE A ResourceService 22 H € L HY
checkContainerExists. checkKafka. startAndExecuteContainer A4 J7 V£ 3E4T Fiifs:
WL BB SHATEAE

DockerClientService 1 57 %} DockerClient #F47 % B, {45 T Docker % #2.
B BT 1FiE. MIBRSEERAE. EHA—3RIE, RGN R4t 7B
() st , B B A S v R 55 2 TR AT I, SRS L B T B BRI
I, (218 FH 2 4771 connect LS HSLIL, 183 5 2h BN Docker K3k
AT

KafkaService #& 1 5T #E AT VH BAE GBI S A0 BRALER, [ AR AE T init T B
WIUE1E . sendMessage JH B RIE 71k . MIASNAE AN, LR NIHYIGEIL Kafka
TH, BRI SR & NI aa AT I, I B0 30 ey ik 45 3R 50
sendMessage #7424 1% % Consumer A TALEE, ALRIE XL IKHE G L,
W B AL TR AR OB B G AE MR o AR As e
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4.3.3 M FIFEEIERRINFE

H T i AR 2% vh ) BE RIS B D R O E A 2k, O RIRE IR S HARL 55 T
REFSEIAHAL, Bl Controller——Service——Mapper. K B HP A IR |15
m A B EL IR I B RS H, W 4-12FTR

HAEETFE J

TaskControIIer‘ ‘TaskService‘ ‘ DockerEngine ‘ ‘ContainerCuntroller‘ | ContainerService ‘ ‘DockerCIientService‘ ‘ DockerClient ‘ | KafkaService

——

: Loop : J

— . : s
[startNodeContainer—#» H
-
DockerClient
[~ ~ DockerClient — — i
. .

create
DockerEngine
—startContainer—

B 4-12: BHIRIRE B H ——% O 3 B 1

R A E P AT B SR R MR IR S O E T IR R, S AT
FZIEPATHS, HE e HET AR EHYIRE. TaskService H I EIHAT M
5K A, 52614k DockerEngine 28, fE DockerEngine Z5 1 start 77 v A if FH 7
BR A E PRSI SR, ContainerController J# i startContainer /7723 5251~
T A 1 Docker 2548 o

startContainer 77 7% H 4 # [/ TaskRequest HH [ T2 Y5t 45 SO0 5, fEfE A
R AE F I A B A A ContainerService 1] startNodeContainer /7 7243 3 J&
&) H TR ] Docker &5 #%. 1t startNodeContainer /575, T 51 ] Docker-
ClientService $2&ft ] 1% 2 25 4% ] connect J77%, 575K 1R [F] DockerClient %
Ko 1E 1L Bl Docker #4810, ¥ 4H1k KafkaService ik 55, 152 #8047 1
[B] Katka | TAE RN HEHEE. TREVIGTERNRG, @18 H Docker-
ClientService H' ] startContainer /512 i 8 25 25 o
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4.3.4 M FEEIBIER CHEH

AR B 4.8 42 5 v IRk 55 HH T8 B 45 45 1) DockerEngine 28, 28+ start J7i%
s T8 sh B AT s Docker 28 8% A3 T77 . 2461 DockerEngine 5
BT, AR NHAATE S5 Task X RAE MG A S8, BRI init 7795
B AL AL & restTemplate. nodeList [{H

2 start J7VEME A A, B3R T nodeList 8138, X4 —> node 14T runTest
Tk . runTest 7775 & S5 f# AT ResourceNode A ) configure FE%, B HEE N
startTestRequest FIM 240, Bt 518 H node H [ ip % 15 & #t BASE_URL
FRF LR AR S B URL, A RestTemplate X 921 F 15 i & #4882 AR 25 11
HTTP J5i%, a0 W 87 285 5578 18 F A iR I 4l HS e

Listing 4.8: DockerEngine %5 %% J& 2 284Z Lo AS

public class DockerEngine{

private static final String BASE URL = ”“http://%s:%d”;

private RestTemplate restTemplate;

private List<ResourceNode> nodelist;

private Task task;

public DockerEngine (Task task) {
// inithHER Tk restTemplate, % B nodeList%
this.init (task);

}

public void start() {
for (int i = 0, size = this.nodelist.size(); 1 < size;

it4)

runTest (nodeList.get (i), 1);

}

private void runTest (ResourceNode node, int resourcelndex) {
// BEAMEL (HEE)
StartTestRequest startTestRequest = new StartTestRequest ()
startTestRequest.setImage (JMETER IMAGE) ;
startTestRequest.setEnv (env) ;
/) AR REBEERS BHEEH
String uri = String.format (BASE URL +

”/jmeter/container/start”, node.getIpAddress(),
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node.getPort ());

ResultHolder result = restTemplate.postForObject (uri,
startTestRequest, ResultHolder.class);

if (result == null || !result.isSuccess()) {

throwException (result.getMessage()) ;

FRHS B 4.9 52 15 U 25 28 8 B R 55 )5 sh s 4% 1Mk %518 48 77 7%, startCon-
tainer J7VA4ZUL StartTestRequest KA IS H, H G, 4 request % B AT
BSHRNT N Map, B J5 I KafkaService # 4t ¥ 60 7 iR R 28 kAT T
BG4 7E)J5 8) Docker 5451, 7% 2L id DockerClientService ] connect 77
EAIE dockerClient X %R, 5 Docker & 8% @ LIEFLER:, B ARA IS
P FLAE B start 7775, X DockerClient %f % i3t — 5 Ab 3,

Listing 4.9: ContainerService 7 i 25 s 01 4L

public void startContainer (StartTestRequest testRequest) {
Map<String, String> env = testRequest.getEnv();
String testId = env.get (“TEST ID”);
String bootstrapServers = env.get ("BOOTSTRAP SERVERS”) ;
// WEkarkait @K
checkKafka (bootstrapServers) ;
// Htekarka
kafkaService.init (bootstrapServers) ;
DockerClient dockerClient =
DockerClientService.connectDocker (testRequest) ;
// RERBREEHE
checkContainerExists (dockerClient, testId);
// B
start (testRequest, dockerClient, testId);

private void start (TestRequest testRequest, DockerClient
dockerClient, String testId) {
// G# hostConfig
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HostConfig hostConfig = HostConfig.newHostConfig() ;
hostConfig.withNetworkMode ("host”) ;
String[] envs = getEnvs (testRequest)
// QBB H
String containerId = DockerClientService
.createContainers (dockerClient, testId,
testRequest.getImage (), hostConfig, envs)
.getId();
DockerClientService.startContainer (dockerClient, containerId);
LoggerUtil.info (”“Container create started containerId: ” +
containerId);
// WIEDocker H KL K HH
dockerClient.logContainerCmd (containerId)

.withFollowStream (true)

.withStdout (true)

.withStdErr (true)

.withTailAll ()

.exec (new
InvocationBuilder.AsyncResultCallback<Frame> () {
@Override
public void onNext (Frame item) {

/) NEREFERAE
String log = new String(item.getPayload()).trim();
String oomMessage = OOM MESSAGE;
if (StringUtils.contains(log, oomMessage)) {
// oom iRH
String[] contents = new String[]{reportld,
"none”, ”0”, oomMessage};
String message = StringUtils.join(contents, ”
")

kafkaService.sendMessage (topic, message);

start 77722 4% StartTestRequest. DockerClient. testld /E AZ#, 7F )8 30 %
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#5 T M StartTestRequest X G 1T - Bt it ) i 45 45 T 75 ) HostConfig A1 envs
W24, #:% i A DockerClientService ¥ 2% 1] create Al start 7712 7E ik 55 %5 1
BIEIF RN AR, EIRICEFATAT M H LoggerUtils ¥ HEATED K, A F]
TN 517 AR, A I e I R R T A R

TESERON Docker B 28 HIBIERM A BN G, W FFZEHATHDEIMEE: —~IK
HY Docker ¢85 iz T H&, Al EBEEMPATRE; —2BTAERESC
2B, FHETARMEARENER B A

logContainerCmd #& DockerClient 282 (1) H B M Ur 8211, 7E exec H Al
TR B3 48 H 1) AsyncResultCallback 5245, i i 5 5451 HH ) onNext
JNESRIH EVEN . Frame F T RR — N HEHELE, FIH getPayload K HL 775
T SN 7R a0, @i StringUtils $24LH contains J7 75 H b H &
e BAFAENAFM R H, F5 742 7 % I H KafkaService $2 fi£ ) sendMessage
J7 iR I H AT 5 i v Al 55 2 HEAT FE AL A7 4

4.4 WINBHECIEEPIEMILZ TS SEIN

4.4.1 MAHAELERREEIZ T

LPERE T AT 5, ARAE AN 53 B TC B m) Bt b A Rk N
77, T IRECER BRI 5, 7 BRI T 2 Hol A 45 R S5 % &
i 5 AR . (H T ORI R e R AR = EOK, A HTTP it
ITEHE AL, AR SR A Y DR 2 B R 1 L T A T kg R MR B A, 2 e
BN IR A E Sk g o BRI A R Gerb ik F Kafka 4 D3 i il it 53 i it
5 )5 i 55 IV AR TR, MR s A B 2 B T Kafka 347 SEIH .

DR b A PR T SO BE MAERAE I 0 Hoal AT TAL B A B,
ZEE I 4-13F7~ . BT Kafka R 7 F|H Broker {F 7 B ut, 1ML % &
AR E RV R B SE PR E Bk, AEEIE S 2. R A L. EN
RS 5 i ik 55 ERAALER & — e T Docker 7 st 3 5E
X T Producer 2§, HT 1] Kafka Broker B AZ %45, Kafka AR #5 Dy aedl 70 1
Data. Log. Report 53, AN 8 AL IEAH R RA B8, @iy N 2R
Consumer 4T 7H B 3RHL

B 1 2 SORD Ak 3 RS SO B b 3 R 5, RIS e LT 2N
T W W RS 1Y) Consumer,  H: 1 DataConsumer #7157 £ W0l 45 R 4504
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iEtEESeaE )

THREERS EiRIRS
Producer Producer

Kafka Broker

DataTopic LogTopic ReportTopic

HUEAM RS
Data Log Report
Consumer Consumer Consumer
Data Log TestResult
Service Service Service
Mapper
MySQL

P 4-13: PR K A B B 2R 1A

LogConsumer 1 57 #2 Ui H & 2dE, ReportConsumer 71 57 #22 Wl i 41 75 %k
P . Consumer #£UXF| Record 183 )5, AFIAN I Service BEAT L 458 4R AL HE,
R A HESE RS, f# ] MyBatis $e it Mapper 15 588 47 2 50z b,
I J A o A AR AT RE 8 B e MR e R A o5 2800 I /s A2 1T i D 7T 7

4.4.2 MNERBEECIBRRIZDEE]

] 4- 1452 M o8 9 A B A B 1) 2K 15|, DataConsumer. LogConsumer. Re-
portConsumer #& Z B 1% 03K, FKEKE T X =AK847 8 IT. DataCon-
sumer 25 H [ consume 75 7% 5 B KafkaListener VEMR bR, & T H U W Wr
i 1 7?‘?2 , W71 22 ConsumerRecord F K41 %) B group 1 topic H
M4, i83L ConsumerRecord.value() B o] gk BB S 2 i s, R £ ds in A
MetricQueue Iy\ﬁﬂ H. Metric A& IMeter MR 2, T3R8 Consumer
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B B 46 %508 . handleQueue 4 E DataConsumer ZE#4)18E 58 B 5 #E U A, H
T 4bBE MetricQueue PAF, TEFTEFEH IRE Y HT MetricQueue FAFIHIRA KL IT R,
5 BA Sk 76 & #di N\ MetricList #1. handleSave J7 7£1E handleQueue i FH 52 1% 5 4
1T, 5T — 5 MetricQueue F1 MetricList 347 #I W, AR E X 45 5 4% 1F
171t

TR J
LogService
- reportLogMapper: ReportLogMapper
+ savePartContent(log: Log):void
AN
1
1
1
1
DataConsumer LogConsumer ReportConsumer
- dataService: DataService - logService: LogService - testResuItService:.TestResuItService
l _ testResultService: TestResultService - resultSaveService: ResultSaveService
+ consume(record: ConsumerRecord):void : - executor: ThreadPoolExecutor
+ preDestroy(): void + consume(record: ConsumerRecord):void - saveExecutor: ThreadPoolExecutor
+ handleQueue(): void + preDestroy(): void + consume(record: ConsumerRecord):void
+ handleSave(): void + handleQueue(): void - getRealtimeTask(content: List<ReportResult>,
+ handleSave(): void reportld: String, resourcelndex: int):Runnable
+ save(): void - getCompletedTask(content: List<Report>,

reportld: String, resourcelndex: int):Runnable

T
1
1
i
1
2 J v

=== =]

DataService TestResultService SaveResultService
- testResultService: TestResultService - resultSaveService: ResultSaveService - reportMapper: ReportMapper

- metricList: List<Metric> - reportMapper: ReportMapper - extReportMapper: ExtReportMapper
- metricQueue: BlockingQueue <Metric> - extReportMapper: ExtReportMapper [T T 7% - reportResultMapper: ReportResultMapper
+ save(): int - - reportResultMapper: ReportResultMapper - taskMapper: TaskMapper

+ addToMetricQueue(metric: Metric): void - taskMapper: TaskMapper + saveResult(result: ReportResult): void
+ addToMetricList(metric: Metric): void + savePartContent(reportld: String, + saveSummary
+ getMetricList(): List<Metric> taskld: String, content: String): void (reportld: String, reportKeys: List<String>): void
+ getMetricQueue(): BlockingQueue <Metric> + convertToLine(Metric metric): String + saveReportOverview(reportld: String): void
+ completeTest(metric: Metric): void + completeReport(Metric metric): void + saveReportTimelnfo(reportld: String): void
+ completeReport + saveReportReadyStatus(reportld: String): void

(reportld: String, resourcelndex: int): void
+ generateReport(reportld: String): void

Bl 4-14: MR b BEAL B S ]

DataService #& 1 51 Metric £ #& &b 3 ) Ik 55 25, % DataConsumer 1 H
{E DataService 25+ 4§ | MetricQueue 5 MetricList, MetricQueue #& Block-
ingQueue KA HHEBNF, £ Consumer FEUEIHITH S, #2HA Service H
1] addToMetricQueue 5 VK5 £ 4 4 A BA#1] . MetricList H 44 1 #5 4k 21 1) F Ps
FIZZ, BAFIH ] Metric ¥ BARKMASIZR, HFIRIER]—EREN (RGKE
A 1000) , ¥ save 7775 f# H testResultService H4% H{R(F o HidE, G HEE
MetricList 7 (1) CL AL P 24

TestResultService »& Metric 7o £ 4 5 M i i &7 F 48 (0 o % uh, 53 A
DataService #2 MR 25 oo 24, F£ 9 A generateReport A2 il il 4k 15,
HHE A S A SaveResultService TR A7l IAIR o savePartContent & % & 45
SMER IR AR 70, K ou s A i BB PR, IR AR AT AR o 2 1
AR WS BIE AR E RS, fHH SaveResultService H4 Il ik &5 45 B A7l =2
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4.4.3 MAHHRIERIRIE

AT 17 ] 4 4-15F7 77, A Kafka Broker A 5% 70 N &6 70, 22
e 5T RIE B ) Producer, 7l =2 17 T 4L B EHE 1) Consumer.  7E Ml IR 34
TR 1) ExecuteTask JF 46 AT AR 55 A, ¥ 2 E S iR 48 BC B XF Kafka AT
WG4k, #iN5 Kafka Broker [)3E @ V. 3F 10 78 AT 55 PAT B 18 W U4 #0047 3
#2374 F§ KafkaService ] sendMessage 5 75 K 1EH(#E, KafkaService 71 57 I %
KafkaTemplate &% 75 S .

HURAMBERIRFE J

ExcuteTask ‘ ‘ KafkaService | | KafkaTemplate ‘ DataConsumer ‘ ‘ MetricQueueThread ‘ ‘ D: i | ‘ T i ‘ |

[Me{  tsize() >= 1000] ﬂ.“"_)
ave

B 4-15: JaCEE Ak B BRIy 14

A5 S 53 52 LA DataConsumer 24 #% 0o 190X 50§ B2 U 5 AL #E 33 #2, Data-
Consumer HF 4E4" | FAH 28 & isRunning, H T451c 281 Consumer & 7% 4b T 12
1TIRA . 1 DataConsumer H il i SEI consume 77 325 3K B30k 45 5 oo £ 4
Metric, %4 consume "I BIBIERT, 26 Metric 46 A\ 3| DataService 4E4 [
MetricQueue H'.

B8 J5 #ric T @PostConstruct % fi# ) handleQueue 77 545 U/ FH, L5k
W= B3 — A H &R, £y B SRR Z N MetricQueueThread. £ Metric-
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QueueThread ZE#£H7, HU MetricQueue PA %1 ] 55 — > 76 % 46 A & MetricList [
K, 4 MetricList [) 76 % &5 £ 1000 I, 1 H DataService 1 [¥] save J5
2. N T FiE MetricQueue 5 MetricList K12 R 5/EH, £ 7 K 4-16 1
e, B @R T MetricQueue Al MetricList [IZHIRFE, Metric TR S
S M BB J5 E MetricList HEERFATEE, N 7 A TAUE H AL BREHR, DAL
WE T RBAFIHIE A 1000, BAFIS 5 FMG M6 4 Or¥eE o g ATk .

¢ No
FFa | ¥EMetriciEN EMetricQueuefAsk
Consumeriig MetricQueue JTE=IBEAMetricList

etriclList.size()
>=1000

Yes

MMetricListd BMetrickgia EMetricListp9g4 JEAFBDataServiced Y
BRIt Metric String Metricite saves5ik

K 4-16: Metric JoEUE A FE AL

fE DataService [ save J7i%H1, 19 56X} MetricList "1 i T A 7o #udhs #E 4T i
i, #3d 8 TestResultService Ff) convertToList ¥ & — 4> Metric 2t ¥ #% it N
String JX 3, FIH savePartContent 545 3 M 4T £7# . savePartContent /5%
HK AT generateReport J7 V2, G 43 1138 44 76 I 0 H 7 A OB B o 3R AT 1
MBI, TEHCAMRIT.

4.4.4 MiXEHECIBIER CHEKHT

5 B 4.1004 DataConsumer Z8 1% LA,  consumer #& # 1E fi# 1) KafkaLis-
tener 715, FHTHWECE H{H M kafka.topic F @M E . 7E consume /7L,
B2 A H MyBatis #2485 5%T R AL FEZE ObjectMapper ¥ record fE 54 A Metric %1
P, BE R Metric H1 1) completed {E AW 4 FT A2 B4, MRS
W, MR add 7 VAR 2R IB) ) Metric Z08E 46 A\ MetriQueue PA A1 . 450
ik O 45 R i 5 $0UAT — IR DataService H 11 save 7712, PRIUEFTA JCEHE 1 4b
i, [ 54T DataService 11 completeTest /73, AniRMNR & 58w, JFIEM
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R A

Listing 4.10: 7T~ Kafka (145 R Hfs 1 2 & AXhY

public class DataConsumer {

@Resource
private ObjectMapper objectMapper;
@Resource
private DataService dataService;
@KafkaListener (id = "metric-data”, topics = ”${kafka.topic}”,
groupId = ”${spring.kafka.consumer.group-id}”)
public void consume (ConsumerRecord<?, String> record) throws
Exception {
Metric metric = objectMapper.readValue (record.value(),
Metric.class) ;
if (BooleanUtils.toBoolean (metric.getCompleted())) |
dataService.save () ;
dataService.completeTest (metric) ;
return;

}

dataService.addToMetricQueue (metric) ;

DataService H 4E 47 | H T % #l] £ &b # 2 ¥% 17 MetricQueue 1 MetricList
AE, HAEWMAAHEEAN R FEIRSEY, & X T & RKEHFINIIE
# QUEUE_SIZE 4 1000, 7EHI4H 4L metricList B T CopyOnWriteArrayList
75, RS ArrayList FZRFE LA NA [38], FH T PRUE S 78 A A i i 7k iz
AEZ R TG, OREEN A —EUE. 1A TR BlockingQueue 1
& Java R AR 22 4 1 BA B 5 1) 77 N——BHZE BN 1), 24 FH 2E PA 4l A E4fs
I, BB, R PH 2S5 BRI S A Je = ER .

Listing 4.11: PAZ 0 4b B HAZ 0ol 55 XA

public class MetricDataService {
public static final Integer QUEUE SIZE = 1000;
private final List<Metric> metricList = new

CopyOnWriteArrayList<>();
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private final BlockingQueue<Metric> metricQueue = new
ArrayBlockingQueue<> (QUEUE SIZE);
@Resource

private TestResultService testResultService;

public synchronized int save () {
int size = metriclist.size();
Map<String, List<Metric>> reportMetrics =
metricList.stream()

.collect (Collectors.groupingBy (Metric: :getReportId));

reportMetrics.forEach ((reportId, metrics) -> {
String testId = "";
StringBuilder content = new StringBuilder () ;

for (Metric metric : metrics) {
content.append
(testResultService.convertToLine (metric)) ;
testId = metric.getTestId();
metricList.remove (metric);
}
testResultService.savePartContent (reportId, testId,
content.toString());
1) i
return size;
}
public void addToMetricQueue (Metric metric) throws
InterruptedException {

metricQueue.put (metric);

save J7 12 H B S X metricList #EAT 4B, FIH collect 75 2 21 3 Ml #r N
reportld A key. Metric A value [f] Map 4514, #3355 Map #t47i8 )5, BRI —
AR BEFE FP ) Metric 31T convertToLine /AL F A B, F-HF% ] content
H, I % content AL — NI EERE T BT A A SE R . convertToLine J7 7%
(1138 88 2 K Metric %N 7Bl getter SREUH K, FFFIH StringBuilder 1)
append J7V%, B & FEAZIRE T, HEARH FF5 0BT H.
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testResultService.savePartContent /7 VERHMALE B content AT A6,  FHHF 46 IHR

et A o

4.5 MERIEERARRIEMZIT S

4.5.1 MRIREE BERRAR

M EEA IRER
consume P saveMetric [———® generateReport
HREEMIER
AbstractReport < Report
Generator
Overview Request ResponseTi
Report Report meReport > DataParse
SaveResultService
MySQL
ReportController ReportService ReportMapper
AR SRR
HERRS iSRGt EiRGFIT PTEE

4-17: TR 5 AR AR B B (A Z R

MKTF GG PAT I, 08 i s A BEAR PR B IMeter A= A= 1R 45
b, IR AR R oy IR 5 b T A I AE A 3 b T Pk e I i AE A R
TR FEbR R 2 BURT R, IR R G0 B A R A v ik HH A R SRR b 2K
P&, JFLLERR. BdER A GRS SR Il as R /™, ik
N AR T W A5 A0 A5 I AR A A PR RE R DL
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Bl 4-17r R I 7 DA T A s e p B AR 2R Ay, a4 PR AT R 0 15 A2 %
PSR AT B R, T vk & AR AR S, A s i R s AR R AR S
BB, TS RUE BB s B AT . B, AR A BEAR T
HiE i consume T HESREX B M S5 RocBdE )5, KU A generateReport 7 7%
FUBHR 5 A U .

TEAR 5 A i, K #i ReportGenerator 285K A2 A A 2R O e 25, T
A 2K KI5 2 /2 AbstractReport )13, K] OverviewReport. RequestRe-
port. RTChartReport /& ] T- il % vF iy L A 5, R G k& 280 =ik
15 4. BT 2K AR SE Report B S2GI6 58 e, #2376 38 1 ] DataParse
o (R I E e A 07, I A R g TR SR A O N, S S
SaveResultService FHl 15 Edhs /71 2 MySQL ##s 2 .

4-18: TN HR 5 AE AR B i i 4L 45 4 P

N T AR R v e SRR Bl ity AR BB Y ReportController 285 X%
H, NI SR B A . i AT RE . SRR AE Al S 1 o Je s I g M0 1A
R AN, Al R B RS ERgG S PATHE, DME
TR N R A F AR 200 45 SR . H 3000 o B i Al o R BN R
7%, 2 T AT AL AR B 4-18 AU WY R s LA B 0 S AL S
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ety F R T AR & VRS I A, 75T ISR L R I A2 g4k
To M VER I R EOIRA . I Sl ARG, R AR MECE L
AR, Py s I A T I B R R E DI B R I R
I B T J s iz Ak R 1 5 T BC B D0, 103 o 45 A2 DU - e s il
AR, AR 0. RS R BN, RSO KRG, B
G AT H SR G B P A 3 AN TR (1 i b A AT bR A2 A
K2, XEEHHE R 7R H DataCard A1 Chart ZH4F 171 5%, 5 RSt S50
s A H] table A1 LLRAE HITE s

4.5.2 MR EE SRR ZDK[E

MBS REAKE J
ReportController
+ getReportList(param: ListParam):
<< interface >>Reportinterface List<Report>
ReportGeneratorFactory P + getReport(reportld: String): Report
+ getResultOverview(reportld: String):
+ getReportGenerators(): List<AbstractReport> + getReportKey(): String OverviewData
+ excute(): void + getResultRTChart(reportld: String):
! List<ChartData>
1 4 + getResultError(reportld: String): ErrorData
H e __n2 + getResultRequest(reportld: String):
r -
1 I List<RequestData>
\i/ 1 + deleteReport(reportld: String): void
I -
AbstractReport SaveResultService :
- ~reportMapper: ReportMapper v
# reportld: String - extReportMapper: ExtReportMapper ReportServi
# sampleContextMap: Map<String, SampleContext> - reportResultMapper: ReportResultMapper eportService
- saveResultService: SaveResultService B taskMapper: TaskMapper )
! _ - resourceService: ResourceService
T ntreportid: Sting, + saveResult(result: ReportResult): void  feportMapper: ReportMapper
map: Map<String, SampleContext>+ + saveSummary X - reportResultMapper: ReportResultMapper
saveReportResult(reportld: String, (reportld: String, reportKeys: List<String>): void _ )
content: Object): void + saveReportD_vervwew(reportId' Str_mg)- void + getReportList(param: ListParam):
+ saveReportTimelnfo(reportld: String): void List<Report>
A + saveReportReadyStatus(reportld: String): void + getReport(reportld: String): Report
I + getResultOverview(reportld: String):
| OverviewData
1 + getResultRTChart(reportld: String):
\1/ List<ChartData>
+ getResultError(reportld: String): ErrorData
OverviewReport RTChartReport RequestReport ReportResultMapper + getResultRequest(reportld: String):
+ insertSelective(res: ReportResult)  |¢= = — = — ] List <RequestData> »
+ getReportKey()+ + getReportKey()+ + getReportKey()+ + selectByE leWithBLOB ( + checkReportStatus(reportld: String): void
excute() excute() excute() selectSyExamplewr s(examp + deleteReport(reportld: String): void
. . : le: ReportResultExample) - getContent(reportld: String, reportKey:
! ! H String): String
L_____________\l: ___________________

DataParser

+ initConsumerList(granularity: int): List<AbstractsampleConsumer>

+ parseToChart(map: Map<String, Object>, seriesName: String, yAxis: String):
List<ChartData>

+ parseToSummary(map: Map <String, Object>, clazz: Class<T>): List<T>

+ generateMap(consumerlList: List<AbstractSampleConsumer>, reportld:
String>

- getData(clazz: Class<T>, data: ListResultData): <T> List<T>

Pl 4-19: IH 75 A ep LR

12 B 2R ¥ 1 W & 4-1907 75 . ReportGeneratorFactory 25 i i 2 % ge-
tReportGenerator /7 7%, i [A] List<AbstractReport>, Bl FT 4 2 51 1 & 5241
AbstractReport /& T Kalik & K= E %R, SEIL T Reportlnterface #11, Jf H.
AL T init A1 saveResult 777%. init 7775 i #2UK reportld 15 sampleContentMap
X} Report #EATHI4H 1L, 1M saveResult M| 171 5744 £ 45 #431& 24 ReportResult % 5 I
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W SaveResultService H [IY] saveResult 75264 4k & 45 R AR 7 2 s .
4k7K T AbstractReport [ 25 75 2 523 Reportlnterface 4% € X WA 715,
getReportKey iR [FliZ i & 4K, execute 5157 3K U sampleContextMap H ] Sam-
pleContext i1 H DataParse ™ [ 45 %% #: J7 VE 3R Bk 5 45 R 84 . DataParse
s T HE 2%, Horb parseToChart £ 5K 1 Bod % e v 9 2k B B
parseToSummary 1 57 K5 MR 7% e ik a2 20~ 2 8 ge 1H 0k

ReportController #2&#& 45 i i 4% 1 € X8, Forpg X7 3Rk 5 5113 |
RIS B MR, WAMNEA KB A Kl s g R L, K&
B2 HAEHRREZRE T . ReportService 261 57 Sz DL 4518 45, JEIT
ReportMapper 5 ReportResultMapper 55 £ 4f8 %25 H.28 5 MySQL ¥ FE il (5,
AN, TR T RS AN SR ) ik 5 45 5, ReportService € X T FAH 7k
getContent, 1 5T R4 reportld 5 reportKey SREUSE R 7 FF e, 4 5 (19 40 21
& AR TR S

4.5.3 MRRHEE BRI E

FH T A 5 i v ) 52 LI VRSO T B, DR 1] 4-20 AN H A 1 I
BRSNS B EAEN, AW T ReportController I i 158 H. o

T, TestResultService 7F 3k I 4L 2 58 i Consumer W W 2 (M 2 5, K
2> checkStatus J7 kA B HOIRE, ikt DAL T R A S PATHR S A4
Bio #H IR NARITFUG, TestResultService ¥4 I | ReportGeneratorFactory #
1) getGenerator J5 753K BUAE B Report %1 3%, [l 5 % # &5 1) R 3t 47 38 JJ7
— IRAE AT 86 I 2 SE 0 & #EAT WU AR A, BT AR Ak 58 B S A U A & A H AR
FKSLILH execute J7 50 i i 45 R AT IHE, THE IR MK DataParse #24it
(1) parse #4773, MG S RiFHE S, I SaveResultService $i2 it [
saveReportResult 777545 41 7 25 5 DL ReportResult 2RI A7 256 E H . &3
PAT 78 R Z S A O IR A S C R A, AR E A
savelnfo J7 VA0 5 AZ A 45 RIS 18] R B IRSHFE R HAT R, £k, R4
AT A T8 B B IR T IR AR E R B .
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MRS I J
| TestResultService | RepoFr; gzr:srator | | Report | | DataParse | | SaveResultService

—

checkStatus

getGenerato
[€- — —generator- — — 0
Loop :

[for subtypes] :

init :
ext.uu;: :
| pars
H (@ — — data— — —

——saveReportResult——————»

- return — — — — — — — — —

4-20: PRHR A AR BRI e 1

4.5.4 MR EE BARR X HEART

AT BT M AR B E HR A generateReport 2 1A A execute AT
Report [JAH AT, A= alifik 55 BN 117575 generateReport [4ACHS S2EE U 4.12 7
TNe W EFEN reportld fE NS, B LA getReportGenerators 512524511k
Fr A 2200 1) Report X5, A FHH A2 AbstractReport K 7~. H T %> Report %
RV BEPAT T RIFE LR h AT, FEHARYEI P&, 75 ZEAE T A Report X
FACHLTE B G ARA I S B, R FI A TFECA reportGenerators TG M4 H
CountDownLatch X} G K ARIEFT A &2 ) E AT E . BEJG, #id DataParse
(1) computeReport 5 12 #43& — A~ LA S5 R 244N key, SampleContext A value
1) Map, X/ Map F2$24E25 Report XF G 8 A .

Listing 4.12: £ B 25 N 1 7574 generateReport AXAS
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public void generateReport (String reportId) {
/7 BT KA TR &
List<AbstractReport> reportGenerators =
ReportGeneratorFactory.getReportGenerators() ;
// %4E CountDown
CountDownLatch countDownLatch = new
CountDownLatch (reportGenerators.size());
// #HsampleContextMap
Integer granularity = getGranularity(reportId);
Map<String, SampleContext> sampleContextMap =
DataParse.computeReport (reportld,
DataParse.initConsumerlList (granularity));
// WA TR
reportGenerators.forEach(r -> reportThreadPool.execute(() -> {
r.init (reportlId, sampleContextMap) ;
try |
r.execute () ;
} catch (Exception e) {
LogUtil.error (e);
} finally {
countDownLatch.countDown () ;
}
1))
try {
countDownLatch.await () ;
} catch (InterruptedException e) {
LogUtil.error (e);
} finally {
saveResultService.saveReportTimeInfo (reportId) ;

saveResultService.saveReportStatus (reportld) ;

BE MRz R Bz 024, ) reportGenerators H [ & — 4~ H A&
Report 28, I H A4 H b i b B2 BN 2R RV P P47, DL3EE B -1 Report 2511
PATHE M . FELEFE M) execute F7VEH, B HGI A report H [ init J7 VW) 461k
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AL, 1%ITIEE AbstractReport K AT 190, 36 1E try-catch XS HL
HHUAT report [ execute 7715, ANEIZETI Report % G IHA A Rl #) execute SE
W, fJE1E finally AAHSHF1i A CountDownLatch [¥) countDown() 775, /bt
£ count IME, HiHEUEISRECN 0 f5, WSBHUINE SR 4R

i JE I try-catch AU B 32 2 FH T SEI A Ze R 1) 45 IR AT I AR5 15 B AF
fifi, count THEUN 0 )5, await() 77755 B AR N B AT, BIHCH & 24047
RIS S AE finally ACASH,  CRAEZ 5 A7 5 5 AU S e e e AT o ARG i
il saveResultService [P FEHIER R, saveReportTimelnfo F RAZ AR 2
ITFEE . 459, FREERfia], saveReportStatus 5K 5k 2 (RIR A

RAGBL4.13F 78 T 4k 7 H AbstractReport 1 % 25 1 7 #i 75 2% RTChartRe-
port A4S, 22 T AT AR A R 7 i S I R ) 4 Ry, e i DA 1R A
x Al NN R P O R BO I y B s Bl 3R AIH @Override
VERRE 5810 52 XY getReportKey il execute 7775, getReportKey /71512 ffi
BRI R R 1% 2 0 MR E ) 24 PR, 1T execute J7iE M TTIRAL. AbEE, fRAEE
FHR

Listing 4.13: 3} i ——Mi B a] 37 26 B A CA5

public class RTChartReport extends AbstractReport {
@Override
public String getReportKey () {

return ReportKeys.RTChart.name () ;

}

@Override
public void execute() {
SampleContext responseTimeMap = sampleContextMap.get (

ResponseTimeOverTimeGraphConsumer.class.getSimpleName () ) ;

/) BAER R

List<ChartData> resultlList =
DataParse.parseToChart (responseTimeMap.getData (), ””,
"yAxis”) ;

// R ReportResult

saveResult (reportId, resultList);
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1 execute J7VEH, 15 AbstractReport B FAF A% & sampleContextMap H
SR HY M )37 5 [8] Consumer T £ £ Y SampleContext, Bl JMeter £ 85 #£ A, Bl f5
1 A DataParse $2 it ] parseToChart 7575, 155 AR E P8 ¥4 51 v J 7= B 75 10
K] A% s List<ChartData>, B 67 44 N resultList. 5% J5 4 reportld Al
resultList fENS 3, A+ 5 LA ReportResult B 20T R1E

FH 1 B A B0 80 3 46 oy B 3R 20808 11 75 1 parseToChart WACHS B 4. 14175,
TR 3 AN 8040 7 N SampleContext HEAL ) Map 2R () 50dE . Bds
LA y BB FRbR I map X R key MM T — XL DA R, Bt
FATTXF map.keySet() #E4T #8 [y BV AT 00 &4 8 B B0 A7 Ab 3. fEfE 3R,
B HFH key SREX IMeter 2445 f¥) MapResultData, #3111 F]H getResult 77753k HL
NI A EIER series 4. H T AT REAEAE y b 72 A AN 43 0l Jgg s PR A AS [F) 8
PRI OL,  DRIIRATT R 225 series HR AT -

75

Listing 4.14: DataParse 25+ parseToChart 77 7£/CHS

public static List<ChartData> parseToChart (Map<String, Object>

map, String seriesName, String yAxis) {

List<ChartData> list new ArrayList<>();

for (String key : map.keySet()) {
MapResultData mapResultData = (MapResultData) map.get (key);
ListResultData series = (ListResultData)

mapResultData.getResult ("series”);

if (series.getSize() > 0) {
for (int j = 0; j < series.getSize(); Jj++) {
MapResultData resultData = (MapResultData)
series.get (J);
ListResultData data = (ListResultData)
resultData.getResult (“data”) ;
ValueResultData label = (ValueResultData)

resultData.getResult ("label”);

if (data.getSize() > 0) {

for (int i = 0; i1 < data.getSize(); i++) {

ListResultData listResultData

(ListResultData)

String result

data.get (1) ;

listResultData.accept (new

JsonizerVisitor());
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}

return list;

result = result.substring(l, result.length() -
1)
String[] split = result.split(”,”):
ChartData chart = new ChartDatal();
// 1. WEcharttxAxisH timestamp (& H#)
/2. WEyHEE
if (StringUtils.equals (”yAxis2”, yAxis)) {
chart.setyAxis2 (new
BigDecimal (split[1l].trim()));
chart.setyAxis (new BigDecimal (-1));
} else ({
chart.setyAxis (new
BigDecimal (split[1l].trim()));
chart.setyAxis2 (new BigDecimal (-1));
}
// 3. REERAR (HE)
list.add (chart) ;

& — Tl serise Z 15 L MapResultData 50 57776, H AR data” FBAT il
T EFRFEANEE SRS, BT data” FEAIZEA ListResultData TGk H#2F
FH BRI 450N List<String> #6320, FF]H ListResultData 24 ) accept 77244
FIZHE 0y JSON M 3UHY String, FHMIERAT R[] 745 J5 A split 70F&,

B AJ 45 2 String 2R FIH R G, 10N result. result 45 Hf 41 3% 1) 25 TR 43 7l
9 [ TR A B, y A ], B8 S A result X ChartData - 35050 47 T R
AR 3G — A e R R AR R B, I RS K LN 2 List<ChartData> %1 & H?
HIETS
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