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Abstract:DevOps is a software development concept that has emerged in recent years.It can effectively improve

development efficiency and version quality.Continuous integration and continuous delivery are the best practices of

the DevOps concept,which are widely used.This paper combines the concept of the pipeline to design and implement

continuous integration and continuous delivery platform.The trigger matching mechanism is used to start the pipeline and

automatically execute the tasks defined in each stage of the pipeline.This design effectively supports the rapid iteration of the

project,improves the development efficiency,ensures the stable and continuous construction and release of the software,and

realizes the continuous integration and continuous delivery of the whole process application,which provides a reference for

the research and practice of the subsequent DevOps concepts.

Keywords:DevOps;pipeline;continuous integration;continuous delivery

1 5| & (Introduction)
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2 BREERSREXMNTEAEFT KIS (Demand
analysis of continuous integration and
continuous delivery platform)
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&, PR H SRR E S AT
3 FHEERSHEXMNERIRITHEDesign of
continuous integration and continuous delivery
platform)
3.1 FHEERFEZMFEENROIIEERIT
AT SR P SR AR R K, SRR
B, B, AR R KRR T BT IR, B
S SRR AT A& TR (1) A H LB
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RS RR e

Fig.1 The schematic of core function module
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Fr L 56 5 R 22341 B R UGS 284 07 50, &
TEARS, Rl TERS . AR RS FE RS,
RS A A AR BRI UK L B A, AR AL B
IR 556055 fish s VE PO ASS RN AR 2 HFASE R, i 95 2 [A) R 4R
i RestTemplatefy 75 X AP X Ah R EEAYHE 1, Gl T 4R
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JATE] A& A B AR 55 A AT 38R0 95 A Sy B I 95 Sk
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heg. M P& eREA DI EMNBHE A DRIEEE, ik
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Fig.2 The sequence diagram of system operation

4 BEERSHEXTEEZLINEESLI(Core

function implementation)
4.1 ANOFEEERAIZH

FrEL N S AT P & B A 78 U K & e BE T RE R g
J1, UABEAARBEERSHEFYGE. waEmniiziee, v
FEEMENRE, N TFEREXRNENEE=TTE,
R MRS WAL AT AT T A DR B, $EAGitlab
VER RSB 517 % F-4, GitLabiZHGitLablnc. 7%, fii
FAMITHF R IER R T WS FIGit G FEEH T H, ffHGitlabn]
PASEER EMAFRMEN R &, BEAHITFII6E, %
FJenkins{E R @AEMMIX T H, Jenkins2Z2—MFEA, 2
BRI EER IR SER(CD T B, FEHTRZ:, B3l
faad /MR E | AN S 1iatT. AR S .
SECE SRS, R NexustE M EE T4, Nexus
AR KR maven U FEEHER, BIRKHLFEL T A H N
G AEFP A AN ER G PR R VT ], B FAR AN G, TR
TR EEMAE T, BIRESENES, & AN
FIRSG, WFELIA, ANEEBES PR T X EGitLab,
Jenkins, NexusA H3F#EATEIER) 775,
F1 ¥WERIFGitLab. Jenkins. Nexus N\ OMEE T
Tab.1 The configuration mode table for GitLab,Jenkins

and Nexus entry verification

Rk UIVAES #h/token GitlabHthl
Gitlab name password Gitlabfle 45 #5tihk : 3 115
Gitlab T token Gitlabfe g #iHhl . 3505
Jenkins name password Jenkinsfiik 45 gl . w15
Jenkins  name(H]i4) token Jenkinsfi 45 getbhl . w05
Nexus name password NexusHie 45 gatbit . v 15
Nexus T Token({ifR)  NexusR4:#eit. 3=

PAST i Nexus & T & A6, F P A w0 i E S
AABEFRE, FEMAASE T A DK &AL (Endpoint)
L, EeERZEEE N L ENPOSTHEKE, WH
NexusConnectTest(Endpoint endpoint) ¥k, 77k PR#EF]H
SpringHE 2242 it i Rest Templateif A 1 B B AEEL {517 14 F
P&, . NexusOEHMESF(5 B3 Bl —MHT TP K
Ki%FINexush45#%, NexushRFF##Z B HTTP# K GHHAT
AT IR U2 A AT, AR A TIE S 3R 18] R [R] 4 i R RS
PE AR T 55 e FI W B Nexus W EBSE S B E NI, T
Sy RHIENexus U - & 1ER IS S5 .

1. public EndpointConnectionStatus

nexusConnectionTest(Endpoint endpoint) {

2. RestTemplate restTemplate=
build Client(endpoint) ;
3. ResponseEntity<List>responseEntity;
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4. try { F2 RKABRBREER
5. responseEntity=restTemplate.getForEntity Tab.2 Pipeline configuration information table
(NEXUS_REPOSITORY_URL, List.class); TR PRy K B
6. } catch (HttpClientErrorException e) { groupName String 128 Tk e H 4
7. if (e.getStatusCode().equals(HttpStatus. ) ) X )
groupld String 128 KT ET Hid
UNAUTHORIZED)) {
Stri 128 Tk 73
8. return EndpointConnectionStatus. rame e TUKARETE AT
AUTHENTICATION_ERROR, } description String 512 WK LB i
9. return EndpointConnectionStatus. List<Stage> stages List<Map> WY R il 2 S
IINVALID_ENDPOINT_ADDRESS; JastBuildTime Date Bl Jv——
10. } catch (Exception e) { lastExecutionId String 128 EwkiEfrid
11. return EndpointConnectionStatus.
List<Map> notif List<Map> S e T8 N
[INVALID_ENDPOINT_ADDRESS; | ist<Map> nofity  List<Map> om0~ M
N EL =
12. HttpStatus httpStatus=responseEntity. RIMBRIEERFER
getStatusCode(); Tab.3 Stage configuration information table
13. if (httpStatus.equals(HttpStatus.OK) TR xn Kk Bl
&& responseEntity.getBody().size() 1=0) { return refld String 128 MR — AN B
EndpointConnectionStatus. SUCCESS; |} name String 128 W B R
14. return EndpointConnectionStatus. Listask>tadh List<Map> DETE  WEESRR
AUTHENTICATION_ERROR;
5.1 Map<K, V>output Map ST ERAELER
.
42 iﬁﬂ( .%EE = *ﬁ i;& startTime Date LINN FF 4 1]
FE S R30I R A PR T 72 endTime Date ik S
SEECTK LM YIRE, HoE XM NA SR EEASILES . (1) context Map YR T
v p 2 5 s : D S BuAE
FOKSREEE, QEIUKEIAT, WE. W% 5E, S UM b5 et

FUKEM LT —RWEES, BHEaAES 2l
PUNE Rl i3 eI = e B s e W £ v i R N Y e o
%o QFrEREERFR, SFEIIERIARK,. R, BrEm
P E] PRATHSTR] . RASSE . B Bost2 LR 2 iy e,
A LATE— 2R R P E X2 A Be, BT A BrBe & & IR U128
17, B —ABBEEUE, T ABrBcA &I e, HA 4
BB UG, AEAL S (RK L) A BT, AR
FEfT— B BRI, S B S RAT, SRS (RKZR)
KW, OUEFBERR, QIFEFHR, L5 PERIB B,
PATIIE] BSOS S RS FR R B B TR T
Y, — B BEE ] AE X2 AME S5, A R B B P AL 55
A LAFEAT AT AT AR AT AT, SAATHE R B B AT 55 R 4R
FrmnmE, R BoA 2y, WRAR T —MES R, R4
ZPTBOAR I, B AR KA. (R8s X fER, &
TEM R AR BRI A IR, K E AT DAE L2 ANl ka8 9 H.
SCRPZ AR A 2R T, A fih e DE S AL i Wi o % T BB B
K, T BIEEE PR R =R, ERIE =
SRAYAETSE T RE UG, WK BB R T E {5 S
SRR ERRCE G R, MR2PTR: MREEGRE, W%
3R ARSFILEG SR, WRAFIR,

T4 AEFHEFERR
Tab.4 Task configuration information table

TBAR pSi K |
refld String 128 FRR—AMESS
name String 128 {155 4%
type String 64 1145283
comments String 512 {55 UL
Map<K,V> outputs List<Map> YR L4 Hih
Map<K,V> context Map YR f£45 L FXX
Map<K, V> metadata; Map HEY (G TN
List<Map> notify List<Map>  Zhis9 e 12558

4.3 fih% S ICRELAELR

RSN SREMTPFEXRTF Lk, Enftfitk. F
IR B =l kg =, T Ml A o e R s ) i R e
1E F startPipeline(String id, PipelineTrigger trigger)Js ¥
SRR E s E Il & T E T S AR IR A AT SRS
HARME LN UE R Bk A BFEGitlab S As T
THEME ., Jenkinsty@E B Mk . Nexustd BT & 65 #
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fili % . AFER MR R E T AR & ICECLH . DA
fi kR B, Jenkinst HH B Al A UK LIAT, HJenkinsfis5
LR AR B, RRSEEE SRS & E RS
RIS IR B M EHE B S, g rabbitMQH & BA SR
I BRI B K AL BRI S5 B 4 s A, BAS R IO
B J5#fTonJenkinsBuildComplete(String message) 5%, %
FEARTEE B B & R Endpoint A 15 5 FI3E % Hjobi F ma
tchJenkinsTrigger(endPointID, jobName)J5 ¥ VCBC filt % 2§,
B JE R R G HER B 58 B 7K v S SCR AN B B AT 55
W Ayl T enkins 4 # I S il A A AU SE 3«

1. public void onJenkisBuildComplete(String
message){

2. logger.info("receive message,jenkins job

build complete");

3. try {

4. if (StringUtils.isEmpty(message)){
return; |

5. Map<String, String>params=Utils.
fromJsonByJackson(message, Map.class);

6. String endpointld=params.
get("endpoint");

7. String jobName=params.get("jobName");

8. List<PipelineTrigger>triggers=
triggerService.matchJenKinsTrigger(endpointld,
jobName);

9. if (CollectionUtils.isEmpty(triggers)){

10. logger.info("no trigger matched,
ignore it");

11. return; |

12. for (PipelineTrigger trigger:triggers) {

13. pipelineConfigService.startPipeline(trigger.
getPipelineConfig(). getld(), trigger);

14. }

15. } catch (IOException e) {e.printStackTrace();

16. }

17. }
4.4 RIZHHEIR

T AR g HE AR B T T PAT K R B B R S S 4% T0AT
%, e AF LR RS K AR OB TE , AR G TR
fIFlowable i e 5| FE E J 52 B I A g HEASE e (4 5 FLEE
Flowablejg— M il Javed 5 iy &2 & Jl 55 i 2 51 %,
M Apache V2 licensethi{JF#i, HIAJTARIEX & hifiiis
Flowablen] AR5 I AATA0[Java¥fiE. Java SE. Tomcat,
Jetty B Spring 2 Z5fservietA £y ; JBossE{ WebSphereZ 25

Java EEfRS5#555. BOAEOLT, Flowabled | %47 X1
bpmn3Cf, XHEPEEFNE TR, MX, £5. §
AR R, TEFlowablefif g |8 HATIH KL I, FEME
K L B AL b E K &5 B4R bpmn S,
Flowableji #2524 %} #MEAt T org . flowable. engine. delegate.
JavaDelegated O K Hexecute ik, FRLbER SRS
V&l g L Wl JavaDelegate s H H H WAL 55 B 5 AR 1
execute Jy ¥ FE MUK & € L& FMESs . W NFTRAES
execute 7 ¥ AT Jenkins{F 45 (BB ARG S2 3L «

1. public TaskResult executeTask(TaskInstance task)

2. task=taskInstanceService.findOne(task.
getld());
3. JenkinsTaskContext context=

parseContext(task . getMetadata());

4. if (context.inWaitingState()) {

5. if (context.onBuildStage()) {

6. BuildWithDetails buildWithDetails
=jenkinsService. getBuild(context.buildIltemUrl, context.
getEndpoint())

7. if (isCompleted(buildWithDetails.
getResult())) {

8. if (buildWithDetails.

getResult().equals(BuildResult. UNSTABLE) &&
context.continueExecute)
ofStatus(ExecutionStatus. TERMINAL);

{return TaskResult.

9. }

10. return TaskResult.
ofStatus(ExecutionStatus. SUCCEEDED); }

11. return TaskResult.

ofStatus(ExecutionStatus. RUNNING);

12. bl

13. try |{

14. String queueltemUrl=jenkinsService.
build(context.getJobName(), context.getJobParameters(),
context. getEndpoint());

15. task . getMetadata(). put(KEY_QUEUE_
ITEM_URL, queueltemUrl);

16. taskInstanceService. patch(task . getld(),
task);

17. } catch (Exception e) {

18. return failTask(task);

19. }

20. }
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5 #5if(Conclusion)

ARICETHAIFRLR LIRS, Wit L8 T s
WAFLEZAT &, R TR, FUER. B3k R gk
TATRK LR, WK SRR, R B3
L BRE . WUKSIEH MRS, A DMRIE
SRAE CARMESS, KL B B 55 33 88 AT AT 5 9047
WAT, I T2 R, WK SR T Tk A B shfih
K, SEILT HOKEE B A RATE i G K 2 7 S5
BRI KRS ST E R, AORMAERE T AT A, SR, TN
. BEAAIATRYWE, B T EEM S, BE TR
JE, MR T I ARCR . AR SCROT B R S5 S R SRR A R
B, SERRYSCHE T AP IS R BT R AR R, S oA
PP BRI A AT A 2 4 4 A S R S AT B R A TR
SRR, D) T DevOpsHl i y&Hb 5 5Lk
S Z 3k (References)

[1] Haigin WU,Liangmin WANG,Tao JIANG.Secure and

efficient k—nearest neighbor query for location—based services

in outsourced environments[J].Science China(Information
Sciences),2018,61(03):231-233.

[2] Mengual L,Marban O,Eibe S.Clustering—based location
in wireless networks[J].Expert Systems with Applicatio
ns,2010,37(9):6165—6175.

[3] Ying Hu.Study on the key algorithms and framework design
of intelligent campus education platform based on big data
technology[]]. Technical Bulletin,2017(15):63—69.

[4] Jia Yanmei.Construction and application of intelligent campus in
colleges and Uuniversities under the background of big data|C].
Advances in Intelligent Systems and Computing,2019:866—872.

[5] K, 4 K FDocker F DevOps # a9 %+ 5 A R[]].
12 8.5 ¥, B (B8 R),2019(11):97—98;101.

EEEN:

X 4R(1993-), H, BULA. BRSO BRERE, BT,

235 (1991-), F, BLAL IO A,

(EHs361)

3.5 APPZEfy

APPERZEM R P UIRZ H )2 . Service/Z. Database
EMModel 22, #HiEM RIFHAMA 2 B 252 e,
FRGEHIREF ST, 2R SRR T [
FEREWR ‘AR, AT R, FITRICZ5E 20N
AR, HR APPSR ety ] B R T R AR

UIXHEZFZERTHAHEGERRE, 28R
AL Eib o, US4 P ZE A A m, R
Gy RERT SRR T H P A A,

Service# Z UIZE AMEHE, #1888, SHA
FLRTIAE, [FEFServicei#$2 )5 G Database/Z, W AT HIR T
FFREL, ServicelzZ i 2 1E#E 1 ULZ R E SR 1E
M, 2UZEEM .0,

Model 2 FiDatabased 21| it A5 Mz 74 8 A1 5CHE BUAR 19 1
. TENBEAFRIT R EESR, #LEG6,

UIZH iR

f Service/Z
/ Database)Z
/ ModelZ

B 6 RN APP &R M A
Fig.6 The overall architecture of the travel finance APP
4 #5if(Conclusion)
FEE REAR A AEIR, KBEROAR 5 B 4 Bl Y 3
VA BN LI I 4 Bl Rk % R Y B RS AR SRR 4L
TR AT 32 ELHR 9 < Rl v o J5 ) Bt L5 SRR DR 2% 26 BRI PR PR 26 O

TR HARAT T — SR CARAT VR A7 38 (4 K 2% AR Tk e 24

APP, BTEMROBUT FIEE, ZAPPIF & R M Android/E AT %

W5, MYSQLYENEHE A, PythontENHKIES, SAEME

Tzl s5 4, FENIKIM PlusBI @548, SCBUH F AE 23

W, RFEREM ST, War, AP aEE2ees)

fie, SCHURTT. AP, IRITHEFAIEMXR, ARFEER

W—UR R IR — i R 55, S8 “Bo+B” 454Gy, T {ERTRL,

SE X Ek(References)

[1] AR EEF FEIRETIOFZAEAFE, T22K5
Rk @[)). dmALAAF,2019(11):1-9.

2] T3 28 1A AT HANPPREAE TR TBNEHE
k()] HIEHT B Se iR B I, 2019(12):76—83.

[3] 38 4%. % — 47K A : Android (% 208) [M]. b 7 AR AR & 18 B
#£,2016.

[4] K% 5.3 &35 Z PythoniR T 5 4 ([J]. A 5 L
J&.,2012(13):57—60.

[5] %, %1414 & TSAET & T a5 A maX 5 540 & 40 4]
B 5 AL B ALK, 2019(07):106—112.

[6] & FH L A, 8 22,5 K TAndroid®d K F A F LW E
R G AT 5 )] S T42,2018,21(12):25—-28.

[7] CSDN-% L ITH#H KR4 K. = &R Hyagh &8 &8 7R
#? [EB/OL].https://blog.csdn.net/LiKang0825/article/
details/80575951,2018—06—05.

[8] B A&E. AT AZRKM A K MBS BEX[]]. & FHRE %
A A2 ,2019(24):144—145.

==TER

EAA(1999-), &, AR BIRSUE: S, ST,

&R (1999-), B, AR WO 9, ST,





