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Abstract

In order to effectively promote the normalization and standardization of housing security qualifi-
cation management and carry out real-time and efficient dynamic management in government
departments, this paper designs a supportive housing qualification management system based on
activiti workflow engine, which combines SpringBoot, Apache Shiro, Restful API and other tech-
nologies to reduce the difficulty of management in qualification audit and ensure a more equitable
distribution of supportive housing. The system designs audit process definition with activiti
workflow engine, what’'s more, proposes an algorithm called list-based heuristic methods for
workflow scheduling to achieve task allocation, deploy process definition in Web interface. Spring
MVC parses process deployment, using Apache Shiro to achieve access control. The backstage pro-
vides Restful API interface to realize reliable data interaction. The test and application results
show that the security housing management system designed in this paper is stable and reliable,
and achieves the expected goal.
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3. BARERE
3.1. SpringBoot 1E%2

SpringBoot {EGIZ IS ). AEFE ). T Spring N ARFEER S . KEZE Spring 51 5 M A
T A 75 EZAR /) Spring BLE . SpringBoot HEAL A LAGIE ML) Spring B HFE/F . EHZH#k A Tomcat.
Jetty B¢ Underow (Jo 75 & WAR 3CHF). $&4L[E 2 1) “starter” LA B E . R HE H BT
B Spring PSS =07 PE . $RAOLAE S EREE IR, W&, B TR EMANRAGEE, A ZE XML A&
H[1].

3.2. Apache Shiro #PR¥z#)

Apache Shiro & —/M5& K H 2 AW Java ZEHESE, $#UTHMBIGUE. AL ZBEAMSEER[2]. A5
ZAZO A Subject, SecurityManager Fl Realms. Subject, BIY4ETHR{EH ', Subject fXFE T L1 H
)% 4 AF . SecurityManager +& Shiro HEZE[{IRZ.Co, B HLFTA /7 1022 44 4F, #7U[) Facade 3%, Shiro
il SecurityManager K& #4521, Hm e kSR A E A S FRS, SIHEZANNHRE R
AT R Bl . Realm SET_FR—AN AR DAO: B35 17 BORIRIERANT, FHAE TR ER
FREAEAR L4 Shiro, 7824 7 Shiro SN R AHHE A “Mr” B “EREE” . HEE Shiro i,
WAE DR E—A Realm, FTINIERI(E)#ZAL[3]. Shiro HFIZEMMIE 1 fiR.
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Figure 1. Internal structure of Shiro
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Figure 2. Authentication and authorization process of Shiro
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1) RepositoryService: #{t— FR & HIRAE S E AMRAEE L) APL.
2) RuntimeService: FEJUFRIEAT I R AURE S 3EAT 8 P 5 4 i

3) TaskService: XfIFAESHEATE I, HIWESIEME . AF55 0 MBI #5555 .
4) IdentityService: F& b iiAE M (5 2k
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6) HistoryService: XJUFE NI 7 L EHR AT HAE, QIEA) . MIFRIX 2Ly s ¥ .

7) FormService: FHARS% .
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Figure 3. Element resolution functional architecture
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3.4. Restful API

REST (Representational State Transfer)& — 4121 Web A5 1584, HHRZ2OIEBA R BHER
FHRERG . MR —DRGWE T W HELAR, BL%RFREI A2 REST ul 1.

1) PRS2 2RI IR 55 # (B i — > 48— (1482 11 oR A TH

2) R RS, £ REST RGi, &Pt A e S — MRS ERIT0E .

3) TRE. fE— REST R4, WESuiH AR RAAEE KRB BARMIRE, BI% - o H 5 571 51 H -
RS BILERE, FRAERR R IETE RIS 77 2242 A 2 9% 115 B

4) A[Z2{7. REST REHERREE UGG R, DUS Bl Rk 55 o A% o < 18] 145 B AL 4, LA
PEEERe

5) G . —A REST R4 ZAEH — MG — 1 FRTE 7RG Z IR LA LRSS 5 H P 2 18 1)
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4.1. ThEEEIT
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X 551 & 32 B2 1 ) Ak o A AN 5 OR B BE A% BRI T G WA N AT LIE S 1] 7 sl B 1 A O e
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TREEVEAT 55 TEA% B B & & RGZ 0 TIRE, &R MO FAARFIEUF IR Re &0 T @ B H- g N, &%
G 2 A G RKIRAE G A RVFEVER PG R R G, PEA G IREE S . RIS R, RS &8 i 15
TLRAE “INEL” JEWRSAE, S8 ANHP AR T X SEE R IES A il
PR HZE . PR SRR, SRS, AR IONE A T RGTIT R S IREEL S, SEIL R
/P B ML B ABIRBS T, Bl AR

4.2. RGsEH

RGN T BRI S A STE T AR A B LR AR QAT e 08 B e ke, JRHE IR, RS ERE, M
TP HHE TG DA R B A8 4007 20, S B 2 AT BT 55 A B v, Al DAKOR PR o L i Ay it ]
PR TAERE . 7 SpringBoot £ IR, KH MySQL {ENFEEEEZE, 51N Activiti TAERL 5%, M
FH PR 04 ILLE RO 28 2 e B (1 AR vp, 10X — FUE RS MyBatis, MyBatis #H24 R &, Akt
I PR B 2 B e O AT Vet s AR AT 2, SQL ‘5 7E XML B, MWREFCH H AR, BIREE
E, TR, FrrEM. Ml LUEE s SQL iEA)#AT Command, ik5| 3 7EHE I
TRFF SR e . Hdid Apache Shiro (14N PR/ 3 2 A% 428 il AH Gk 55 N SORT BRI AE IO A FIAL PR, i
J& — LG I NASRETE CURT— 1L [ B A% 25 5, AN AR 1T RI 200 B NG AN [E] A PR o 2 RAEZR N 1] 4 BT .
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Figure 4. System technical framework

4. RERARESR

4.2.1. BIREREFE SR

N T S vt B R B Bt P PR RE AN 22 4, — AR AR B ORAEAS B AR, JF HARIESRE
Fefili 2 ae e B e 2 4 SRR LRI UNIX P 6, BE& 20 A MySQL e R 4R A, N ARSI
FAEVERFRE PESE O T 3R ORI 12] MRAEML S5 /5K 02K, MR LR L%

1) DREEXT R EER: N 1A% A s8], R ORBEXT REE 7 9 HIE AR ER 7 —
FERE P DA IS LA AN TR SR PR R et S R 7 AN [ 3 1A PR s A 5 i 7 O VRS SR = K, bR
FRIUA, I ME— BRI A G S S BE R AW

2) RGMEE: AR MR, BIRER. AR, mepRe.

3) WARE S, MSCHHLARAERAE S, BiEhd . ", KW 20 NFIH SR

4.2.2. MyBatis B0 &

FESEPRIUH JF A FE AT LAl MyBatis 5€ il 77 & ORI 5 BT A A P 553 561 SQL iy I
i B 7€ X Mapper 177 AT H5E X SQL iE A, A LLE A aAC & XML S J7 2 S B0E i
N HIER. HHERA@E MBI B8 A MRS, A5 mybatis-configuration.xml &
SCAFHEN applicationMapper.xml SCA . @il v g 7 A ) H G R A R AAE OGS B

String TABLE NAME = "application";

String SELECT_FIELDS =" id, name ,applicant type, user id";

@Select({"select ", SELECT FIELDS, " from ", TABLE NAME, " where id=#{id}"})

Applicant selectByld(int id);

4.2.3. BPR#EHI

B Mt BER =AM, FERCEX N AKAE, LT, BB EREREUH A
AR PR S S E AR R AT F P B BRI

HAPaSE: S@H . s AR E G g NG A aaR: grEhsEdls AR, X5
SRS NG T 5 UM A B AL T I 25 N G, 7 AR TEAT P A A PR B ), i A5 S A 55 A
AR BEIEAT VM FRIG A2 B . MPRMCER RSN LR BB o s X 55 eIl 45 N 03 6 52 W s B2 o RIB 0 13 K
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Figure 5. Qualification management process definition diagram
5. RIEEERRIZE X E

FHAHEA 4 SRR ) o EAT B AT B2 SR, B R I B AT, 2 %At
FEERON true I, AREAT AT AT . AR I SCH) XML $iiR anF

<userTask?2 id = "userTask2" name = "% % 52 P "></userTask2>

<sequenceFlow id = "flow2" name = "flow2" sourceRef = "userTaskl" targetRef = "user-
Task2"></sequenceFlow>

<exclusiveGateway id = "exclusiveGateway1" name = "#1 ¥} & 75 5% 4= "></exclusiveGateway>

<sequenceFlow id = "flow3" name = "flow3" sourceRef = "userTask2 " targetRef = "exclusiveGate-
wayl" ></sequenceFlow>

<userTask3 id = "userTask3" name = "#718 /) T 4% 4] 7 "></userTask2>

<sequenceFlow id = "flow4" name = "${typel == 1}" sourceRef = "exclusiveGatewayl "targetRef =

"userTask3" >

<conditionExpression xsi:type "tFormalExpression"><![CDATA[$ {typel ==
1}]]></conditionExpression>

</sequenceFlow>

<sequenceFlow id = "flow5" name = "${typel == 0}" sourceRef = "exclusiveGatewayl "targetRef =
"userTask1" >

<conditionExpression xsi:type = "tFormalExpression"><![CDATA[$ {typel ==
0}]]></conditionExpression>

</sequenceFlow>

K F InputStream 7 2EE R FE B, 7€ X approval.bpmn HIZE%] #6642, #2HL classpath B IRAE A —
MR, LA fileInputStream A BRSO RS AR ESE BI51 % d, @IE—MRREE XERXN R, RE5
THEHEREN B EIFRIEHE R TN 1, WERSHE .

i SpringMVC 52 U CL iR & PR 2 LUK, Wi processList() /7 A K V7 IR B 4%, K i 45 12K
DeploymentController [*J@RequestMapping Vi HBA ) value PfZ#ER, H T HIIRAL Activiti 51X,
A — ML SIFE R listPage() /7 SEBL 2 TUEH), K &S5 R E F] ModelAndView X R, A
T H request.setAttribute() /77%. K F] Springboot FF R IAEEH, T ANMKM AT EIRIR A activiti fic B
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/SpringMVC e B S TR BV MU, W0 T thymeleaf K ARATALIE, £ ER A F20 7 A3RHL
Bedg, 8t VUE #4700 R AL BEA R . FEEhIH , activiti 198RS A 4Em © 24 i A\ B spring
A

4.2.5. BZEFSEEESH

AR HE P, e B oA R g, ST, alh: Bl KBRS BN —, Ik
TN AN, EXRENRITLE P RAERN =, TR ER L NI, i P EER L, Ef
)L .

TEAT S5 53 BCH 0 75 B8 FR AT NI IGO0 2 AT 553k N T DUEAT /3 BCAT 25 B, R A i
NEAHIESE— N Y80 R E BN REN . BEA n MES TERCLY m DE R LER, HEEA
A% ATk B R ERES, HARFTEHRMAESEOAIR . E e I #4013 ok 58 BUT 55 30
RV AZ DA, SR 5 e o A% 03 DU B % 03 (R 56 BT 25 BO AR AE, THE A CRT BT 5580, e Frf
B A% R RN 55 B DRI N S I AT B9 55 B (ava_task) [13]. X B BRGNS RS Z: B
HIA] AT SS N T ST 0 M EAES S, B BT o A% 02 DURORKR 58 AT 55 BONARFE, Ry
BTSRRI LT, BARIEG R WRIEH R N IMES KRS, AT T PAESSHE m 4
DG —ANFIZO, RS, B2 TRRSBEAESENT m ik, RE RN T m BME%
BEML B AR A R I A% R e 28 RME LR RIS EORT 0 MF AT B BRI
— AL IARAE, SRR IR R AT E TSR, HRR BRI IE &K AT ENESE - o
BCATSSH0 < AT A HTARF IR 4% 5150

BB, BEIE B AR S BRI I BUR, AR 25 B B RN 51 A FRAT 55 1R e 70 AN BT R AR I TR
B, FEARSS Ay Bk ek, ARSCR ST g dr o1& TAER R R S, 050 Bl i 75
MPATE, GER B ER ], FHRATS A FER (R B AT 3 . O T B A AT F R IR, E e e
H AT #H A TAED), RIS P RT3 1 TAE . THR T ST 00 TAR R, IR E AT
THEM ARSI, SRIGECTAE A% TP 388 HAT 55 Ab BRI [ 5 26 1 AT 38 [ 141

HIN: PL, fEEHATEINR, GAPATEE A H DM LIEFIRWL): AT, FrA s m

1: best_ability < MAX DOUBLE

2: best_performer < NONE

3: avg _complete time < avergerTime(PL,AT)
4: for all performer P € PL do

5:if est(P.WL,AT) < avg_complete time then
6: if best ability > getAbility(P,AT) then

7 best ability <~ getAbility(P,AT)

8

9

best performer < P

: end if
10: end if
11: end for

12: return best performer
N T SEIR A Bt A i HLUR AT REAA L AZ AL BN R], FER R ke A SR AT A GNAE S5 HU N T e AR
T o MRS E BEI BT o A% 5 UK R 58 BAT 55 2 (max_task) AFRFT, AR I 8] 1) TAE 211
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TP AR 55 A B (R B M PAT B PR AT AR S5 0 e WRWILF e e, M AFIREOR; WRIEH
T FHULES AR, BEE EIRHCL R E S P A% 8 B R AR E AT 554
BRBEH 8 DA% I, RIEMAES e L RE IR 1 FroR.

Table 1. Unfulfilled tasks and audit capability statement
= 1. RERIEFSMETZENR

KFERATSS 1 4 3 5 2 7 2 1
§7 #% I 7] (min) 100 60 80 80 60 90 90 120

PO SRAT T, BEE AR5 HO I A0 BT S 58 B AL EL AN 2 B

Table 2. Comparison to completion time before and after the improvement of the algorithms

2. BiAMuHtRI RS AT EIRTEE

52 R 7] (min)

BHEEF)
PEALHT R
20 1750 1630
40 3570 3320
80 6930 6500
160 13,730 11,040
500 42,640 38,500

4.2.6. fEA RESTAPI

FIHBA B (activiti-rest. war) fC B B4 APL A, & RGURYE rest BEHRAHE D AYE V7 o] REST %
TR, G —AbFE,

F activiti-rest.war fi & 21| Web IR 2525 I8 FH 582 H 3%, 1B 24 activiti-rest/ WEB-INF/classes/db.properties
HIH B R B G, K51 AL B SO Activiti-context.xml A1 5| SR R MR B S db.properties & ]
IR H b, B2 FORELE web.xml I REST API FUAHSCHC &, HE Activiti 51 % 1 F CyIth L
W 2% (ActivitiServletContextLisener) LA & Serviet Bt . 2 J5 JE 2 S , 81T Spring MV C $24E [ RestTemplate
AR 7 3508 R Dl mT DL IE & AR IR 55
4.2.7. 4% Web RH

AR A Vue.js #TidE AAHESR M gt H - A, R BRI E3G TR BT, SRl 2 5 008 F 2440
#& home. login. apply 1 approval PYMEEHR, 7E routers.js HACE VUE SCHF I EEAE[15]

A E AR S W] 6 Fis .
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- bk it _
= (REEHES R = A E@ SHER v . .
= (RIS < I Y — >
iCRER
WSHERRS HERIR AL A—AR HRUgRIE HRTER %R BERE |
B20190120A SFERR SR x 2019-01-20 10 IE¥ ) EI
B20190103E (RSN W= % 2019-01-03 3 mE 1

Figure 6. Interface of qualification examination

E 6. FAEEHEAE

5. 45RiE

ASCURNEE B L MACIRE N FAR, TR 1 ORBEIEAT 5 B A B R S, 12 R SR H] Java 15 5 ££ Intellij
IDEA 2017 fEBIF RIS LI, R ANEERL Activiti 515,  SEILORIRE 1A 55 B ks A BRI AR IR FR 4% ),
FHHEWITT T Activiti TAFR G BARF A EHEE, B8 TS5 NG REARER, JRH 73T 0ty fi i TR
Sl R RS, BB 7 AR BRI AR RN TR bR . 200X R GE Dl e AN 1k e i bt a2 it
oK, MRGLPRISATHOR KA, SUURHR LR, B3 T HUWE AR, fem 7RIS SR BN
JRERIE AL AL - AREIRATT AT A, BIandR Ot R R HER S5, SCBL ORI IE AT By WA TS5 T e
M RAERE EARALIRAE, B A T BERCR

SE
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