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Abstract

The factors affecting the energy efficiency of electric hoist belong to the multidimensional re-
lationship matrix. For subsequent data analysis, statistical model and energy efficiency grad-
ing standard, this paper proposes a web data management system design using HBase to store
multi-dimensional factor data. Simultaneously, MySQL and Redis are used to store regular da-
ta and hotspot data respectively. Combining the advantages of service and micro-services, the
web back-end system in this paper adopts the SSM architecture, and divides the functions into
common module subsystems (permissions, messages, logs, configurations, documents, etc.)
and business subsystems (architecture, task scheduling, RPC, deployment, etc.). While ensur-
ing soundness, the system coupling degree is the lowest and the scalability is guaranteed. Fi-
nally, the results of back-end system stress testing, database performance testing and HBase
performance comparison testing show the optimal design effect of the management system.
The system can meet the information management requirements of energy efficiency testing
of various types of electric hoist in various conditions, and provide support for energy effi-
ciency data analysis.
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Figure 1. Energy efficiency detection data management system component diagram
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Figure 2. Nginx/Keepalived Component relation diagram
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Table 2. Common module subsystem function realization table
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Figure 3. Topology diagram of the database deployment
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Table 3. Attributes of column family in multidimensional factor data table

3. ZHERWIERNTIREMS

TableName Row Key Column Family Column Qualifier
multid_factor idl1 mechanical type, motor, friction
electrical speed, power
environmental level, weight, height

2 Yk R Z B multid_factor AL 4% 4.,

Table 4. HBase multidimensional factor data table multid_factor

< 4. HBase 24 F R H#E3R multid_factor

Column Family: mechanical Column Family: electrical

Row Key timestamp -
column: fric-
column: type  column: motor tion column: speed column: power
id1 1539576300 {type:, motor:, friction:} {speed:, power:}
id2 1539576330
O REATRR =N E

1) BT EZ 1 Column Family 2 [A] < HAHFEN, A RGIRGI KR EIIRARL 4 4~ FIRA . Fibs
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Table 5. Table data model of information related to detection task
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B eS| Kz NULL PK reirpat]]
id int 11 not null primary key {1,2,34,...}
execStaff varchar 24 null no {F1ZA]...}
workLevel string 10 null no {MIM2]...]M8}
operationSpeed string 10 null no {Single|Double}
updateTime date default null unique {3.24,4.19,527,4.28,...}
AR T B H5 it

1. f#H Druid Spring Boot Starter £/, Alibaba Druid 4 FE #5595, Druid B i Hah,
BHEREV RS, Fiit SQL WAt .

2. AOP D) Ftf i A e, SKILERS 70 B

3. @Transational EfFH 55, SLIARR AN LG 1% BIR

3.3. A Redis #iE

Redis & —#K % #F String. List. Hash. Set. Sorted Set i 2H ) N A7 mil A7 B4 JF ,  key-value
TERERAVES R B RS, SCRF R M, SCRFREAML, CFF55, set/get. add/remove S5#f 2 5
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B key M S 1A) Jydar il & R 2 6%, 2 BTASR A redis REALL, T2 A7 T MySQL BN AL 5
KB 248 LA 4% 5 SARIE Redis [ High Availability, redis-master P57 5 rehash [ /7 S ARAIE redis-slave
HEFEL, I R A — k.

REMIE B R G HES Redis ZYRUIT

1) #£F Spring Boot 2244, 1] spring-boot-starter-data-redis 5| A\ redis;

2) ININECE CF, % & spring.redis.host. spring.redis.port 4 Redis ik 55 28 5IEFMAE B ;

3) i RedisTemplate 17 set. get. add. remove. hasKey %5/ .

AR WK 6,
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Table 6. Data type stored by Redis
= 6. Redis TFfif A BIEAEY

Key ESie] et T RGN bR H
execTimeSec list Ipush {3.00,15.00,18.00,...}
workLevel string set {M1M2]... M8}
operationSpeed string set {Single|Double}
height list Ipush {3.24,4.19,5.27,4.28,...}
PRACTC B 15 i

1. redis-master NMUATATEE AL TAE, #4745 MySQL X% RDB W7, AOF H&E 1

2. F&ETARBE RN, SHAMEHE— KR IP(VIP), keepalived fR1F Redis HA, WEB app j@ it
VIP AT A7 AR, IR 5B ML redis-master FEHEIR S, F LT VIP H 2015 2] %A1 redis-slave _F5 5754b,
FEEAR RS AR RS, EHREERIRENFR, RE S C 2B FHER.
4. JiR
4.1. FEEHMR

J5 6 FE RN R AR s T H SRR . Controller 2845 RESTful APT 53RN LA K 3t & 15 i FE /g
PEREIR . e FE AT V2R 3L T Junit4, RESTful APL JIAR3E T Mock HA , PERE . RCRIMAIE T ContiPerf.

REMI(E B R G5 T ContiPerf BEATVERENNR B BRI F -

1) 7£ dev #55 F 5] N org.databene.contiperf 14 HE4T P BEM A ;

2) i FVEf#@PerfTest (invocations = 100, threads = 10) 1% & J5 8 10 MERFEPATIES 100 K

3) BT, Viil: target/contiperf-report/index.html.
55| ContiPerf i % 14 4.

Measured invocations: 100
Thred Count: 10

Measured Required
(system)
Execution time: 617 ms
Throughput: 162 /s QPS
Min.latency: 2 ms
| Average latency: A1 ms | Fgm R (A
Median: 15 ms
90%: 119 ms
Max latency: 403 ms

Figure 4. ContiPerf report of performance testing
[ 4. ContiPerf 4 REMIXR &

K] 4w throughput /R BFRDHATAE S IEL 162 Ik, “FYJWARIE A 0.041 s, PEREWE 2 TR 5 R4
1 FH N k1) Tomcat 7E N Servlet 2548, JA 3)) ContiPerf 35 F VisualVM &F N H BT 5 B8R B an i 5.
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Apache JMeter #& K ITIR I E DM TR, SCREER R http 385 R EERHDINK,  [FIN SRR &
N5 2 AR IR, A IMeter #H4T 8008 25 7, SPIRWTR

1) Framalorkl, wngrsd, wEZLFEE 100;

2) ¥n JDBC Connection Configuration, & B A3 IIize £ £ 2 il 55 2 btk DA K& 5% A5 B

3) ¥ N JDBC Request, % & 7 select i), AR DL #3825 4425 10) 9451, select id, workLevel from
detect_info where DATE(updateTime) >= DATE('2018-10-15") limit 15;

4) WIS, R INGEE 45 1M 5 R A

FCE TR, PTG, Refhda Rk o,

EalE

i EsRS

i

FRRZHRE A —1-3tif

XiE #%.. | LogDisplay Only: (] REEEE [
Label | # Samples Average Median 90% Line 95% Line 99% Line Min | Max | Error % | Throughput
JDBC Requ... 34158 79 75 104 120 188 G 4225 0.06% 243 2isec
TOTAL 34158 79 75 104 120 188 G 4225 0.06% 243.21sec

Figure 6. JMeter aggregation report of stress test results
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Wk 6 frax, S select i F)1E SR %L Samples Ay 34158 %%, Average “F-#J1i N i8] 4 0.079s, Error%
TR H IR A1 SR A 4 Ee ol 0.06%, Throughput(TPS, 7 : &) ARFb AL FR 1% >R % 243.2 2%, BERZHK
KIFHRIFRE.

4.3. HBase 1 8EXECR

BEXFREA ORI ER BORVE I RGN TT R10], AXSHZIT RIEE MySQL H¥mfE. R
mechanical. electrical. environmental =2REERIR R R, FFK HBase £ load Fi 52 4=E N, RIEHE AT
WA E ), JHEH] Druid &8t . &R 51006, /] Apache IMeter &Il =Bk & A1 4] “select
type, motor, friction, speed, power, level, weight, height from (mechanical left join electrical on mechani-
cal.id=electrical.id) left join environmental on mechanical.id=environmental.id ” #E47 % EL R, ¥ & 28 FE4 100,

Xt F AL 1) HBase 2 4 K 52 34 28 multid_factor, {8 Fi“ Yahoo ! CloudServing Benchmark(YCSB)”
BEAT H A IS5 MR R B A I 8, P IRI R

1) A& workload Z57Y°K workloadb, H[I Read mostly workload;

2) BE load ¥IUHft Hbase K& HE “./ycsb load hbasel0-P../workloads/workloadb-p threads = 100-cp
/etc/hbase/conf-p table = multid factor-p columnfamily = mechanical-p columnfamily = electrical-p columnfa-
mily = environmental-p recordcount = 10000-s > ./load.report” ;

3) 47 MR “./ycsb run hbasel0 ...(415 %% 2) 1 Fi7R) -s > /run.report” .

44 IMeter REMES RS YCSB fir 2471 AL R 5 runreport, 73 MySQL # #7754
SRt HBase % 4E4f A7t 7 SR MERERZ DB AR XS EE LR 7

Table 7. Comparison table of the core indexes of MySQL and HBase performance
2 7. MySQL 5 HBase MRE% DERRXTEL R

DB Hdi & TR /H it & (ops/s) AverageLatency (s)
MySQL 10,000 READ/1000 144.48 0.097
HBase 10,000 SELECT/1000 376.79 0.036

w3 7 PR, KREZHNBRBIRER, AMARLREE. R LRBENREL T, BIAEHE )
J5 SRR R 2 R BB LR 5], A DT By B (R R T BE A S RIR ST 1)
HBase ZYEHIEE. Tioh, 1EDYERRIGIMAERZ IR OL T, 5L Bodie e 2 20 25 6 FX) i S8 I 1]t 2
B4, T HBase KA B F1IAF il AP 5 A 2 R D 388 I 1 e i A2 4«
5. G5RIB

AICHEET HBase. MySQL PAJ Redis 73 il 77 fifh e R0ker I 22 4E R 3R s o o AU AR A i, LA
SSM 4y, Z5ERCE O ARSI, HESH. RIR. HE . BIRE R, HERSEs, MR &

B oF et BR SR, A A0V B BAB SO 2 Al a5 (R R4, RIS AT ARl H SRR . i R G BOHE
T YRR A RS R, BB R e YRR mACR AR AL R A
[ 25 W Bl 1 7 22 i a2 1 F) RE SR ) 5 BV B AR SR, AR N SR I SEAR I 5 HOR S
E&WH

KJ(Y)2015018, YLy &45H6 B BT E .

DOI: 10.12677/csa.2019.91016 141 MR 5 R


https://doi.org/10.12677/csa.2019.91016

e %

SE

(1]
(2]
(3]
[4]
(5]

[6]
(7]
(8]

(10]

FRENE. rEEh LR EHLRE 22 M ST D]: (M2 A8 5] B Wil Tk ke, 2014,

Ve, HBhE S PR 2GR AL S B it KA BRIC A HT[D]: (Bl 22Arie 3], KR RIERHTRSE, 2014,
ARG, TAAE, AN, & FEh# A RSO TR R[], RE SRV, 2014(12): 11-15.

Zeftals. HBDHT REIRA AR B AL [D): (220 SC). RifE: BiSZiE R, 2014,

Suryotrisongko, H., Jayanto, D.P. and Tjahyanto, A. (2017) Design and Development of Backend Application for Pub-

lic Complaint Systems Using Microservice Spring Boot. Procedia Computer Science, 124, 736-743.
https://doi.org/10.1016/j.procs.2017.12.212

T, SZ%E. FT Dubbo A NRERVE H RGBT 5LBI[)]. BT T, 2018, 26(11): 174-178.
g, 4P, T RabbitMQ R84 W T BRI SZBI[T]. B, 2016(2): 139-146.

Liang, S. and Yang, Y. (2016) Towards Performance Evaluation of Hbase Based Multidimensional Cloud Index. [EEE
International Conference on Computer Science & Network Technology, Harbin, 19-20 December 2015, 629-632.

Vora, M.N. (2012) Hadoop-Hbase for Large-Scale Data. IEEE International Conference on Computer Science & Net-
work Technology, Harbin, 24-26 December 2011, 601-605.

Satoto, K.I., Isnanto, R.R., Kridalukmana, R., et al. (2017) Optimizing MySQL Database System on Information Sys-
tems Research, Publications and Community Service. /[EEE International Conference on Information Technology, Se-
marang, Indonesia, 19-20 October 2016, 1-5.

Hans iXlth

KPR B P RR T s

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THARMELSE: [ISSN], HIAMATI ISSN: 2161-8801, Rw/ £
2. 4TITHIM T I http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

hmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE: csa@hanspub.org

DOI: 10.12677/csa.2019.91016 142 MR 5 R


https://doi.org/10.12677/csa.2019.91016
https://doi.org/10.1016/j.procs.2017.12.212
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Design of Data Management System for Electric Hoist Energy Efficiency Measurement Based on HBase
	Abstract
	Keywords
	基于HBase的电动葫芦能测数据管理系统设计
	摘  要
	关键词
	1. 引言
	2. 后台设计
	2.1. 业务子系统
	2.1.1. SSM架构
	2.1.2. 部署模块

	2.2. 公共模块子系统
	2.2.1. 权限模块
	2.2.2. 消息模块


	3. 存储设计
	3.1. 多维因素HBase数据库
	3.2. 常规MySQL数据库
	3.3. 热点Redis数据

	4. 测试
	4.1. 后台压力测试
	4.2. 数据库性能测试
	4.3. HBase性能对比测试

	5. 结束语
	基金项目
	参考文献

