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Abstract— This paper brief presents the source, the idea
and qualities of enormous information of logical and
innovative accomplishments. The strategies and
procedures of enormous information investigation are
looked into. The most common way of offering
customized assistance in view of client conduct
demonstrating and huge information mining is
investigated. The data proposal administration of
logical and innovative accomplishments in light of huge
information investigation is examined. Joined with the
qualities of customized administration in large
information climate, the development technique of
client conduct model is proposed. The model structure
technique and the customized administration plot are
given toward the end.
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. INTRODUCTION
A. The Source of Big Data of Scientific and
TechnologicalAchievements

With the rapid development of science and
technology, a large number of scientific research
outputs data are accumulated in the process of
scientific research, such as scientific papers, patents
and software copyrights, research reports, etc. The
information search, analysis and services become
more and more important, and on this basis, some
application oriented special databases are formed,
such as library of scientific and technological
achievement, library of scientific and technological
talent, library of scientific research project. The scale
of these data is becoming larger and larger, and the
structure is becoming more and more complex, and
the requirements for deep analysis and miningof data
are becoming higher and higher. These rich data
resources show great reference value for mining and
decisionmaking through association and integration.

With the expansion of network information access
channels, information acquisition becomes more and
more easy. For huge amounts of information of
scientific and technological achievements, the
traditional search has been unable to meet the needs
of users. Researchers are exploring the use of data
mining, analysis and visualization tools, provide
dynamic tracking, customized push, theme research,
strategic  decision-making  research  in-depth
professional information service for users.

B. The Concept of Big Data of Scientific and
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Technological Achievements

From the perspective of the data scale, it is
generally considered that the data size more than
petabytes is called big data. From the perspective of
techniques and methods, traditional database
techniques and methods can't deal with massive or
unstructured data sets, which are called big data.
From the perspective of application value, big data is
the sum of the massive data analysis of multi-source
heterogeneous cross the associated domain generated
by the decision-making process, business model,
scientific paradigm, life style and concept of
disruptive changes based on morphology. Therefore,
big data has large size and structure diversity,
timeliness and other characteristics. New computing
architectures and intelligent algorithms are needed to
deal with big data. The application of big data
emphasizes the correlation rather than a causal
relationship, which aims to discover new knowledge
and insight andscientific decision making.

The big data of scientific and technological
achievements is a multi-source heterogeneous large-
scale data composed of scientific research activity
elements and related factors. The elements of
scientific research activities including scientific
research input, e.g., R & D investment, scientific
research project; the scientific research subject, e.g.,
research institutions and researchers; the scientific
research  platform  conditions, e.g., scientific
instruments and equipment; the scientific research
process, e.g., scientific experiment data; scientific
research communication, e.g., academic conference;
scientific research output, e.g., papers, patents, and
reports and transformation of scientific and
technological achievements; as well as the scientific
research management, e.g., project application,
achievements management. The relationship between
the data reflected by these elements andthe relevant
data of the scientific research activity constitute the
content of the big data of scientific and technological
achievements.

C. The Characteristics of Big Data of Scientific and
Technological Achievements

Big data from all areas, though representing
different things and hidden different value
information, can be described by the following
characteristics: namely Volume (large capacity),
Velocity (fast processing), Variety (type and nature)
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and Veracity (vary quality).

¢ Volume refers to a large scale of data, although
there is no absolute standard of capacity, but
generally it is more than ten terabytes. The
scale of data collection, storage and
distribution is beyond the management ability
of traditional management technology.

e Velocity refers to the high speed of data
processing, and the generation of big data is a
fast dynamic process. All kinds of data flow
and information flow are generated,
transmitted and processed at high speed.

e Variety refers to the diversity of data types.
Except for literal data, it also includes
multimedia data, such as images, graphics,
video and sound. That is, the objects that are
handled include structured data, semi-
structured data and unstructured data.

e Veracity means that high value information is
hiddenin the data, which needs to be extracted
by machine learning and data mining methods.
The data quality of captured data can vary
greatly, affecting the accurate analysis. The
value density of data is very low, so it also
increases the difficulty of value mining.

Il. METHODS AND TECHNIQUES FOR BIG DATA
ANALYSIS To achieve accurate information service

of scientific and

technological achievements, the relationship between
bigdata and information service should be solved first,
which requires the support of methods and
technology. Based on information science and
technology achievements of big dataanalysis elements,
in addition to the traditional statistical indicators, also
includes association relationship, temporal variation,
spatial distribution and difference index. There area
series of analytical methods around these factors, such
as scientific measurement, correlation analysis, trend
analysis, signal analysis and cluster analysis. In
addition to general big data techniques, such as
distributed parallel computing, big data analysis and
visualization, multi-dimensional data association
analysis, it also includes multi-source heterogeneous
data integration technology, knowledge system
technology based on knowledge extraction and
ontology construction, user demand detection
technology, new computing technology based on
scenario calculation.

A. Multi-source Heterogeneous Data Integration

Policy texts, hot topics, technology trends, and
cutting- edge technologies are all factors that have
influence on users'needs. Each factor has multiple data
support and different data are distributed in different
sources or channels. In the era of big data, it is the
basis and prerequisite for many workto obtain multi-
source data quickly and accurately. Multi- source data
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reflect the industry from different perspective. These
data fusion aggregation are analyzed by correlation. By
cross-checking and complementing each other, they
can reveal things more comprehensively. And these
data can provide powerful data support and decision
reference for strength comparison and evaluation,
competitive environment scanning and situation
analysis, strategic opportunity selection and expansion.
Many problems need tobe solved, such as how to relate
mapping between different data sources, unify and
analyze data among heterogeneous data, data conflict,
data loss, data duplication and so on. Howto construct a
multi-source and heterogeneous data resource usually
involves a series of technical problems.

B. Knowledge Extraction and Ontology
ConstructionTechnology

After constructing the big data information of
scientific and technological achievements, fast
acquire  knowledge from unstructured data,
expressed it as an ontology that can be understood
and deduced by computer and combined with
intelligent algorithms, such as deep learning, has
become the key of intelligent recommendation
service. Knowledge extraction is the process of
acquiring all kinds of knowledge from all kinds of
data and information resources. It is a process of
extracting knowledge from a variety of media
resources, such as text, image, video, and audio, and
discovering important patterns from data set.
Generated by the knowledge extraction from multi-
sources of data obtained by using some form of
knowledge representation, knowledge element and
semantic relations are complete and correct and
unambiguous. As the input of subsequent
knowledge fusion, knowledge extraction and
organization are completely dependent on the
understanding of the relationship  between
knowledge mining and organization, and to a
certain extent, reflects the implicit contact.
Therefore, the support of a large number of
ontology and thecorrelation analysis between cross-
domain knowledge are essential. Ontology can
provide effective support for the intelligent
recommendation, machine translation, knowledge
graph and so on.

C. New Computing Technology Based on
ScenarioCalculation

Under the environment of big data, analysis of
data mining is more and more attention to the user
scenarios. Only by analyzing user scenarios and
focused on the changeof scene, real-time update the
service contents and methods, the demand of users
can be better understand and meet. Thusthe degree
of acceptance and satisfaction of the product and
service could be greatly improved by the user.
Traditional data mining is mainly calculate the
commonality and association between data, such as
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association rule, cluster analysis, social network
analysis, vector space model and so on. When
information is huge, finding out some
commonalities and associations is a very popular
way of thinking. Usually, difference analysis is
also needed, it will become a new challenge to
transfer the common correlation calculation among
documents to the difference comparison
calculation.

I11. INFORMATION RECOMMENDATION SERVICE OF
SCIENTIFICAND TECHNOLOGICAL ACHIEVEMENTS
BASED ON BIG DATA

ANALYSIS
The information recommendation service
scheme of  scientific and  technological

achievements is composed of three parts, which
includes user behavior ontology construction, user
interest and requirement ontology mining, and
personalized recommendation service based on
ontology,as shown in Figure 1.
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Figure 1. The information
recommendation service scheme of
scientific and technological
achievements.

User behavior ontology database construction
process: Generate the corresponding database field
according to the user behavior ontology model
schema. Combining with the ontology concept of
knowledge domain, the data of corresponding fields is
analyzed from the original user service logs and the
database of user basic information. Building user
behavior ontology database, the database needs to be
updated according to change log in terms of the
ontology model. That is, the concept is extracted by
analyzing and mining the original log information of
the user. After the specification of ontology
technology, it is added to the ontology repository.
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User explicit interest and implicit demand
ontology extraction process: Based on the statistical
analysis of each user behavior log database, the user's
explicit interest ontology term is extracted to
accurately reflect the user's preferences. The implicit
demand ontology is extracted by data mining of all
user logs of Reksdilbaeg intgtanaien sysvigmatic learning
and mining of all users' historical behavior in the user
behavior log library, the terms closely related to the
user's explicit interest ontology term are discovered. It
can meet the needs of user extensions and recessive.

Personalized information recommendation
process: When the user login service platform,
according to e pisReratelest-fielagneand the query
related database, edhioltRSERTRIngEPOIts, papers and
patents and software copyright, the results will be
pushed to the user, which achieves personalized
recommendation of user's explicit interest. If the
user further retrieves knowledge on the service system,
the retrieval statement entered by the user is analyzed
based on context, the feature words are extracted, and
the ontologyterms of implicit demand are matched, the
potential result will be pushed to the user, which
achieves the personalized recommendation of users'
implicit demand.

A. User Interest Ontology Extraction Process

The user's interest degree is used to describe the
degree of user interested in the scientific and
technological achievements. Through statistical
quantitative rating of wuser behavior, such as
browsing, retrieving, collecting and commenting on
scientific and technological achievements, reflect
user's interest in scientific and technological
achievements, the calculation expression is: interest
degree =browsing + retrieval + collection + comment.
The calculationrules are as follows: for the "browse"
behavior, first determine the time threshold of
browsing, suppose the threshold is 30 seconds. When
the user of a continuousbrowsing time is greater than
or equal to the threshold value, the interest degree of
the user is increased by 1 point. If the user continues
to browse after discontinuous, then the interest degree
is increased by 1 point, otherwise 0 point. In the same
way, if the user has a "retrieval" and "collection"
behavior, the interest degree is increased by 1 point,
otherwise 0 point. When the user has "comment"
behavior, ifthe comment is positive, then the interest
degree is increasedby 1 point, otherwise 0 point. The
cumulative score represents the interest of users for
the achievement information of science and
technology. When user interest degree value of the
information of scientific and technological
achievements to achieve predefined threshold, extract
the corresponding terms of ontology, and stored in
the user interest ontology. The user interest ontology
is extracted from the user's behavior log database
only for a single user. The extraction process based
on the MapReduce framework under the Hadoop big
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data platform is as follows:

e Preprocessing user log data in the MapReduce
framework. The user ID is mapped to the Key
value of < Key, Value > in the MapReduce
framework, andthe number of users browsing,
retrieving, collecting and reviewing is mapped
to Value.

e Reduce statistical phase. The Value of the
user's interest is calculated according to the
"user interest" statistical rule mentioned
above, and the various values of the same ID
user are accumulated.

e Extracting and preserving the terms of user
interest ontology. If the user's interest degree
is greater than the threshold set by the system,
the ontology terms are extracted and saved as
the interest ontology. For example, if the user's
"browsing, retrieval, collection, comment"
behavior reach a certain number of times for
the achievements information related to
"artificial intelligence” of the ontology terms,
when the user's interest degree reaches the
threshold, the term "artificial intelligence" is
extracted and saved as a user's interest
ontology.

B. User Requirements Ontology Extraction Process

Data mining algorithm is applied to extract user
requirement ontology from user behavior log
database. Related algorithms include association rule
mining and collaborative filtering. The association
rule algorithm is used to discover the correlation
between the terms of the ontology from the log of all
the users, and the frequent data sets are obtained by
the statistical data items. Here, association rule is
used to extract the process of user requirements
ontology, which including 3 steps:

e Preprocessing user log data in the MapReduce
framework. It is the same as the first phase of
the user’s interest ontology extraction process,
only necessary to operate on the entire user 1D.

e Calculation of support. Firstly, the frequency
of single ontology term is accumulated by
Reduce method. That is single term support
degree P(A). Then, the two ontology terms are
accumulated when they appeared
simultaneously. That is P(AB), the support
degree of binary group or two ontology terms.

e Calculation of confidence. The support degree
of twotuple is divided by the support degree of
single term, then the confidence degree is
obtained. The greater the value of confidence,
the higher the probability of the two ontology
terms appear simultaneously. When the
confidence degree is greater than the preset
threshold, the algorithm considers that the
ontology term A and the ontology term B are
frequent correlation items and credible. A
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set of frequently associated items is
composed of a large number of frequently
associated items. When the user retrieval
systems, the search words are composed of
a feature word in a retrieval statement and
the other ontology term that is frequently
associated with it. As the implicit demand,
the retrieved results are recommended to
the user. Because of the frequent items sets
are results of association rules mining
based on the behavior of all user logs, the
frequent association items can be shared by
all users, not only for one user's
personalized recommendation.

C. Personalized Recommendation Service based
on UserlInterest and Demand

When the user logs in, the system automatically
gets the ontology term "robot" that the user is
interested in. And usesthis term as a query word to
query relevant knowledge of scientific and
technological achievements from the knowledge base
and recommend them to the user. Suppose this user
input retrieval statement is "what are the core
technologies in the field of artificial intelligence?"
The system uses semantic word segmentation
technology to map an ontology term “artificial
intelligence”. By querying frequent association item
sets, "artificial intelligence” and "automatic speech
recognition”, the frequent items are found, so another
ontology term "automatic speech recognition" is
obtained. Then "artificial intelligence” and
"automatic speech recognition" as key words, the
results obtained from the associated results library are
recommended to the user. The query results of
"artificial intelligence™ as ontology terms are directly
derived from user problems, it is normal retrieval.
The query of "automatic speech recognition” as the
ontology term comes from the results of data mining,
it is the personalized recommendation of the implicit
demand.

IV. CONCLUSION AND FUTURE WORK

This paper studies the ontology modeling of user
behavior and combined with big data mining
technology, provides a personalized service scheme
for users to recommend information of scientific and
technological achievements. In this study, different
processing logic is designed for "login" and
"retrieval”. When users log in, the system uses user's
explicit interest ontology terms as retrieval words to
achieve recommendation, it can get higherrecognition
from users. When users search in the system, it
indicates that users have deeper knowledge needs.
Then the system recommends the retrieval results of
the ontologyterms based on the data mining algorithm
to the users, it canmeet the user's implicit needs. This
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design scheme that based on user behavior ontology
model, combining explicit interest and implicit
demand to implement personalized recommendation
can help users to gain information of scientific and
technological achievement accurately that they are
interested in. In the process of model design, the
application of associated data technology can
facilitate the sharing and interoperation of massive
data, such as achievements base and knowledge
base. Based on Hadoop big data platform and
MapReduce framework technology, the analysis
and processing of user behavior log can be morereal-
time and efficient.

The complexity of big data of scientific and
technological achievements is mainly embodied in the
width of the data. Therefore, further research will
focus on strengthening scientific data management
and effectiveness in the process of data collection,
storage, processing, analysis and decision-making.
Under the premise of reducing the load of big data
analysis platform, system structure of big data analysis
platform, the availability of the analysis algorithm and
the value density of data resources will be improved
constantly. It will provide a scientific, comprehensive,
real- time and reliable big data analysis and decision
support for personalized information recommendation
service and intelligent management of scientific and
technologicalachievements.
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