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Abstract—This paper uses text mining technology, such as
data analyvsis and data mining, to mine and analyze job
recruitment information for the talents in the field of Big Data.
These source data set is got from mainstream recruitment
websites in China. Through modeling and analyzing the
market demand for Big Data talents, the capacity demand
structure of Big Data talents was built. It is then compared
with the ability structure of Big Data talents cultivated by
Chinese universities. It is found that the existing Big Data
talents training system can not meet the rapidly developing
market demands. The curriculum applied in training Big Data
talents in universities needs to be adjusted, in order to adapt to
and promote the development of the Big Data industry, as well
as to be prepared for the upcoming Industry 4.0 era. In the end
of thiz paper, the opinions and suggestions on the revision of
the cwrriculum for Big Data professionals in  Chinese
universities are given, which might contributes to the
improvement of the gquality of Big Data talents and the
development of Big Data industry.
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I. INTRODUCTION

With the gradual approach of the industial 4.0 era,
industrial Big Data envirormerts are gradually taking shape
under the impetus ofnew teclmologies such as the Intemet of
Things, mdustnal Intemet and artificial mtelligence. Data
haz been tramsformmed from a  by-product in  the
marmfachiring process to a strategic resource, which has
received widespread attention from comparies. Using Big
Data teclmology, through the msight of data, we can predict
the comespondng demand create the value of the mvisible
world, solve and aveid the nsks of potential problems, use
the data to integrate the industnial chain and value chain,
create new wealth, and promote the firther development of
society. Therefore, Big Data talents who master Big Data
teclnology are imcreasingly becoming the focus of social
talents conpetition. Whether there are enocugh muanbers of
Big Data talents that meet the market demand will become
an importart factor affecting the cowntry's developrment.

I  ANALYSIS OF MARKET DEMAND FOR BIGDATA
TALENTS

Only by accurately grasping the market demand of Big
Data talents in the industry 4.0 era can we cultivate high-
quality talents that can better meet market demands. Since
the recruitment information can reflect the talent market
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demandin a timely and accurate marmer, this article explores
the recruitment information of Big Data posts from China's
carefree websites such as China Carefree, Hunting Network,
and Lagou. After clearing the invalid data, a total of 3706
valid data were obtaned. Then the text segmentation
teclmology was used to extract the capability requirernent
featare words from the recruitment position requirernernts, as
shown i Table 1. Refamng to the relevant research
literaturell 2], the ability of Big Data talents is divided into
ten dimensions, and the response frequency BR; of each
dimension keyword is analyzed.
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among them, feg is the response frequency of the &
capahility dimension.
Bazed on the response rate of fommula (17, we hawe

established a capacity requirement structure for Big Data
talents that meet market needs, as shown in Figure 1.

TABLEL CAPACITY MEEDS DIMENSIONS OF BIG DATA TALENTS
Dimension Containing featire words
) hMathermnatics, mathematical
Mathermatical o o _
. stafistics, statistics, modeling,
capabilities

probability theory

Aszsociation regression,
classification, clusterning, svin,
dedsion tree, Naive Bayes, NLFP
Data mining and (Meuro-Lingmistic
modeling capahilities Programming, newral network,
natural language, deep leaming,
linear regression, logistic

regression, artificial




mtelligence, datamiming

Data analysis

capahilities

Extractionn, collection, mobile
phone, data analysis, data
processing, prediction,
finishing, cleaning, statistics,
ETL

sensitivity, mnovation, insight,
logical thinking, understanding,
Execution, leaming ability,
resistance, rigor, care,

pragmatisin, patience, tolerance

Data analysis tool

zoftware

SPSE, BAS, Matalbe, tableabu,
data analysis software,

Clementine, mformatica

Data processing

language

Bython, B, C++, C, shell, Java,
Seala, MapPeduce, Perl

progranmmning, TensorFlow

Office software

Office software, office, Word,

application PPT, Excd, VBA
Diata Warehouse, Databaze,
MongoDE, DE2, Postgre30L,
databasze Hive, Bbaze, Access, 3L,

mysgl, 30lserver, NaSQL,
Fediz, Oracle

Peport writing and
business analysis

capahilities

Bepaorts, pivottables, charts,
documents, copywiiting,
scenarios, reports, visualization,
g-comnmnerce, mtemet, finance,

retail, business mtelligence

Big Datarelated ability

Kaflka, HDFS, Eedis, Flume,
YAFRN, Impala, Spring, Flink,
SparkStreaming, Spark,
SparkEQL, Hadoop, IZEE,
Streaming, Eylin, ElasticSearch,
Zookeeper, OLAP, kyvlin,
Sgoop, Eettle, BI Tools, Stonm,
talend , Big Data processing
capabilities, limux, Unix,

distnbuted

Perzonal guality

Dedication, diligence, initiative,
responsibility, passion,
hardship, mitiative,
conmmication, writing,
coordination, collaboration,

expression, tearmwork, thinking,

Errucnanes of Abiliny Demand bor Bay Dacs Takenes

Fig. 1. Structuras of Abidite Demand for Big Diata Talants

The analysis shows that among the capacity requiremernts
of Big Data talents. the Big Data relevance abilities,
especially Big Data parallel and distributed processing
rankedthe highest, accommting for 20.7% of'the total capacity
requiremnert. Secondly, the personal quality requirements of
Big Data talents closely related to commmnucation and
teanmwvork ability accowtt for 19.37% of total capacity
dernand; data mining and meodeling fimctions  and
progranming fimctions closely related to data analysis and
development accownt for more than 10%.

If Big Data jobs are firther subdivided mto jobs such as
data analysiz, data mining, and data development, there are
subtle differences in their ability requiremerts for Big Data
talents, as shown in Figure 2. The research results show that
the data dewelopmment position has higher requirements for
personnel. In particular, the requirements for Big Data
related capahilities, database capabilities and progranTning
capabilities are significantly higher than data analysis and
data mining jobs; data mining posts require more personrel
in data mining and modeling capabilities; data analysis posts
require persormel Data analysis capabilities, personal
conmmumication skills, and report writing skills are more
promnunent.



Comparative Analysis on the
Ability Demand of Big Data
Talents
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Fig. 2. Comparative Analvsis on the Abilite Demand of Big Diata Talents

In order to help colleges and wriversities to grasp the
ability and knowledge of Big Data talents that match the
market demand more clearly and accurately, and to train the
Big Data talents that meet the market demand in a timely
marmer, this paper firther subdivides the capaaty demand
stuchire of Big Data talents. And analyze the marlcet
response rate EE' for each secondary capability (knowledge)
requirement :
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among them j=1”-1|}: 'f=1”-”.' - B iz the jTh number of

secondary capabilities (knowledge) under the first level of
capakhility.

According to the market response rate of formula (2), the
secondlevel capahbility (knowledge) demand structure of Big
Data talents n hne wath market demand 1= constructed, as
shown in Table 2.

TABLEIL TWO LEVEL STRUCTURE OF ABILITY{ENOWLEDGE)
DEMAND FOR BIG DIATA TALENTS
First-level ahility / Response
Secondary ability or knowledge Rate
Analytical Software Capability
5P53 2%
SAS 24.90%

MATLAB

21.02%

Takleau

17.86%

Big Data Relevance Ability

Spark

32.64%

Hadoop 15270%
Operating system 267%
Linux T.64%
Distributed Architecture 6.34%
Kafka 6.03%
Stormm 446%
HDEFS 3.52%
Distnbuted tools 326%
MapFeduce 3.16%
Bediz 3.03%
Flume 2.65%
Flink 1.68%
ElasticSearch 1.62%
Data Analysis Ability
Data collation 46.03%
Data analysis 37.62%
Data acquisition 11.46%
Forecast 4.88%
Data Mining and Modeling Ability
Machine leaming 32.54%
Conrnon Mining Algorithims 5122%
Natiral language 10 4004
Artificial intelligence 6.74%
Database capability
3QL 36.25%
Hive 30.43%
Oracle 11.03%
Bedis 6.93%
Hbasze 6220
MongoDB 3.87%
DE2 1.74%
PostgreSQL 133%
Spark3QL 126%
Caszandra 0.01%
Mathematical ability
MMathemmatical foundation 38.13%
Modeling 333%%
Probahility and Statistics 28.46%
Office Software Capahility
Excel 6%.35%
FPT 22.81%
Word 8.63%
Personal quality
Conmrmmication and Writing 31.18%




Ability
Thinking ahility 27 80%
Working attitude 17.70%
Professionalism 10.94%
Collaboration 10.40%
English ability 197%
Programming ability
Python 262%9%
E 24 88%
Java 24.78%
Scala 0.26%
Shell 0.23%
C++ 337%
Perl 1.60%
Report Writing and Business
Analvsis Ability
Chart 38.81%
Domain Enowledge 3537
Copywmiting 15 8204

The analysiz shows that m the Analytical Software
Capahility dimension, the top 3 are SPSS, SAS and
MATLAE, and the response rate exceeds 20%; in the Big
Data PRelevance Ability dimension, the demand is
promanently Spark and Hadoop; In the Data Analysis Ability
Capability Demand dimension, the requirements are
highlighted by Data collation and Data analysis; in the Data
Mining and Modeling Ability Capahbility Fequrements
dimension, the requirements are highlighted by Machine
Leaming, Conmnon Mining Algorthms, and Natwral
language; in the Database capahility capahility requirement
ditnension. The demand iz highlighted by SQL and Hive; in
the Personal quality capability requiremert dimension, the
requirements are promunently Commnmmication and Writing
Ability and Thinking ability; in the Progranmng capability
capahility dimension, the requirements are promnent n
Python, E and Java; in Report Wrting And Business
Analysis dimension it is highlighted by the order of Chart,
Domain Enowledge and Copywriting.

The industry distribution of Big Data jobs were analyzed
in order to understand the mam domain knowledge that Big
Data practitioners should have, as shownin Figure 3.
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Fig. 3. Distriltion of major industries in Big Diata positions

Az can be seen from Figure 3the Big Data jobs are
mainly distnbuted in the fields of Intemet e-conmmerce,
computer software, life services and finandal mwvestment at
present. In the context of Industry 4.0, Big Data jobs i
industrial mamfachiring are rapidly emerging.

III. RESEARCH OM THE CULTIVATION OF UNIVEESITY BIG
DATA TALENTS

A Research on the Status of the Cultivation of Big Data
Talents in Chinese Universities

Text mining and data analysis technology are used to
collact the core cowrses of the existing Big Data majors in
Chinese universities, analyze the curent situation of college
Big Data talents training, and compare and analyze with
market demand The proportion of the frequency of core
cowrses in each competency dimension in the total frequency
of all core cowrses is taken as the training level of the ability
dimension, and compared with the ability responsivity of
market demand. The results are shovwn in Figure 4.
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Market Demand Ability of Big
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Universities
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Fig 4. Comparative Analvsis of Madoat Diernand Abilite of Big Diata
Talants and Tmining Ability of Collagas and UTniversities

The analysis report shows that the Big Data talents
cultivated by universities still have a gap with the marlet
demand in terms of Big Data related ability, database ability
and analytical report writing ability.

Hadoop accowmted for only 2.82% in the Big Data
capahility dimension, spark accowmted for 0.91%,
Distributed Storage accownted for 2.1 7%, the Large Database
and its Application accowunted for 3.22% in the database
capahility dimension; Data Visualization accounts for 3.62%,



and domain knowledge accourts for less. Evenin the owverall
progranmmning capabiity dimension that exceeds market
demand Python only accownts for 2.822%, and E langnage
only accowumnts for 0.47%.

Therefore, there are structiral problems i the curent
cummculim of Big Data talents in Chinese universities.
Computer conrses are still the majonty of traditional courses,
while the new cowrses required by the Big Data industry are
msufficient.

B Suggestions for the revision of the Big Daia talenits
iraining program in the context of Indusiry 4.0

Iy Clarify the godl of ialent fraining and adhere fo ithe
characteristics of running a school
According to the orientation of the school and the needs
of the market, colleges and wuiversities should make clear
the trammng objectives of the major of Big Data adhere to the
accurate onentation, and nin schools with charactenstics.

There iz a huge demand for Big Data talents in the
market, but there are still differences in the ability
requirements of different positions in the Big Datamdustry.

Colleges and Universities should ensure the category of
Big Data major talents to be cultivated regarding the
objectives of the School and also the demand from industry
and society. Carefully set up the comesponding cumicuhum
system, implement the precise traming of Big Data talents,
and highlight the professional charactenistics, to meet the
requiremment of the dermand of market and society.

For example, undergradnatelevel schoeols should focus
on posts with relatively low data capacity requirements such
as data analysiz and numing, and clearly identify Big Data
talents locatedin a certain field.

While maintaining the public foundation course for
undergraduate education, umiversities should focus on the
establishment of data analysis and mining courses. and at the
zame time open industry knowledge m a certain field to
enhance the overall quality of students to enable students to
have the computer and data capabilities required by Big Data
talents, as well az domain knowledge n an industry,
enhancing the compefitiveness of students m Big Data
processing i the mdustry.

At the graduate level of Big Data waversities can focus
on training objectives on Big Data developrent positions
with high ability requiremerts, and focus on cultivating
students to become semior staff in data industries such as data
scientists and Big Data project managers.

2) Keep up with market demand and optimize the
curriculum sysiem

According to the ability matching analysis of Big Data
talents, in the curent cumiculum system of Big Data
specialty, the opening rate of new cumiculum related to Big
Data iz very low, and it is far from meeting the needs of the
market. Therefore, the cumiculum system of Big Data
specialty in Colleges and universities needs to be adjusted
wvigorously to reduce the murber of traditional computer
courses, add new courses related to python, B, hadoop, hive,
spark and other data hawe been added to strengthen the
cultivation of the core competence of unstuctured data
processing, large datastorage and other data.

With the advent of mdustrial 4.0 era, the high integration
of manufactunng ndustry and Big Data, the continuous
development of advanced productivity, the market will
mnevitably appear more new skills and knowledge of Big
Data. The major of Big Data in Colleges and universities
must keep abreast ofthe marlket demand and tram meore high-
guality Big Datatalents in line with the market demand

3) Comprehensive talent training for cross-disciplinary
integration

Big Data Posts basically require people to have the
composite ability of knowledge in computer, mathermatics
and related fields, good thinking ability and conmmmication
and expression ability, good understandimg ability of
business objectives and project data of Big Data projects,
skilled use of comesponding algorthims and models to
complete the mining and analysis of Big Data, and discover
the miles and values of Big Data hiding. The talent traning
program of Big Data specialty should fully reflect the
characteristics of interdisciplinary integration. In addition to
cormputer and mathematics cowrses, it should also combine
the characteristics of the specialty, enhance the integration of
knowledge i the field of mdustry, and enhance the
cotrprehensive quality of students.

4} Infegrating production, teaching and research,
strengihening schoolenterprise cooperation and realizing
complementary advaniages

The major of Big Data in China's colleges and
universities has not been established for a long time.
Teachers and teaching resources are relatively inmted, which
can not meet the traming of high-quality Big Data talents
[*34 Big Data companies focus on the Big Data industry and
are meore sensitive to the market, meanwhile, they master the
new technologies and knowledge  more quickly than
universities, and by this, they accunmlated huge amount of
data diming their work. If these professional strengths and
rich resources of entapnzes are fully used in the training of
Big Data professionals, it will greatly promote the quality of
training Big Data professionals in Colleges and universities.
Therefore, it is necessary to strengthen school-enterprise
cooperationn, make fill use of social forces, integrate
production education and research, inmtegrate enterprize
resources, scientific  research resources and teaching
resources of Big Data specialty, promote each other, virtuous
circle, and improve the qualty of Big Data specialty.

3} Strengthen practical teaching and improve sfudents’'
practical ability

Big Data positions have higher requirements for practical
skills. In the training of Big Data talents, colleges and
universities must strengthen the cultivation of practical
ability and prowide students with sufficient opporturuties for
mtemship training. To this end schocls nmst merease the
corstruction of laboratories, practice bases and practical
teaching resources. In addition to the mtemship traning in
schodl, the designing of the teaching system should be done
rationally, make fifll use of the holidays to practice i
enterprises, and improve students’ Big Data practical ability
through a large mumber of practical training.
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