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Heterogeneous and self-distributed massive data has always been the core issue of knowledge openness and knowledge sharing.
Because the library has a wide range of data sources, various types of resources, and many operating platforms, a large amount of
heterogeneous data is stored in it, which greatly affects the sharing of resources in the library. Linked Data, as one of the
implementation methods of Semantic Web technology, can promote the interconnection and interoperability of data in different
fields and promote the opening and sharing of knowledge. Therefore, this paper proposes the construction of library resources based
on Linked Data, aiming to study how to optimize the association rules of Linked Data in the context of the Semantic Web and
promote the continuous realization of open sharing of information resources. Experiments show that, under the action of the
optimized association rules, the support degree between data can reach 79%, and the data association degree can be increased to 84%.

1. Introduction

Libraries have shouldered the burden of inheriting culture and
history since ancient times. In the Internet environment, al-
though digital technology has been extremely developed,
people still retain many information resources with unique
historical significance in the library. However, the standards
and storage protocols used to preserve resources in libraries are
not the same. To a certain extent, this leads to massive resources
being isolated and discrete from each other. In order to connect
the isolated data with each other, the library field has adopted
many methods, such as data fusion and resource integration.
Based on this, the library community began to seek break-
throughs in Linked Data. However, the current Linked Data is
often aimed at the interconnection of the same document
resources and cannot realize the association of different doc-
ument resources that are related to each other.

Linked Data, as a way of linking and publishing data,
realizes the interconnection of different literature resources.
Therefore, the library resource construction based on Linked
Data proposed in this paper will continuously promote the
interlibrary resource interoperability and realize the real
data interoperability. At the same time, the research of the

article will further exert the advantages of Linked Data, so
that knowledge discovery and knowledge sharing will
continue to become the mainstream of society. And the
development of Linked Data has also promoted the devel-
opment of the World Wide Web to a certain extent.

The innovation of this paper is as follows:

(1) The article proposes a new library resource con-
struction plan and library resource interconnection
model and links the Linked Data technology with the
library, which is bound to promote the open sharing
of library resources.

(2) The article combines theory with practice, which not
only describes the results of Linked Data optimi-
zation from the theoretical level, but also develops
and enriches Linked Data theory from the actual
situation of library lending.

2. Related Work

Many scholars have provided a lot of references on the
research on Linked Data technology, library resource con-
struction, and library resource interconnection mode.
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Building on existing infrastructure, Hu et al. built a web-
based system for real-time tracking of red tides caused by
toxic dinoflagellates. This red tide threatens human and
environmental health in the eastern Gulf of Mexico every
year. The system integrates different data through a cus-
tomized web interface and can also automatically detect the
correlation between different data [1].

Vander Sande et al. identified the shortcomings of
commonly used Linked Data publishing methods and took
into account the current lack of a large amount of Linked
Data exposed by LAM. They proposed a new way to publish
Linked Data. They also demonstrated this by combining
queries with other relational data sources to archive the
DBpedia version [2].

Nuzzolese et al. proposed a new approach to Linked Data
exploration. The method uses encyclopedic knowledge
schemas as relevant criteria for selecting, organizing, and
visualizing knowledge. The pattern was discovered by
mining Wikipedia’s link structure and assessed through
user-based research. Based on this, they built a tool called
Aemoo. It supports knowledge exploration driven by en-
cyclopedic knowledge schemas and integrates data from
heterogeneous sources, namely, static and dynamic
knowledge, as well as textual and Linked Data [3].

Radulovic et al. proposed a quality model for Linked
Data. This provides unique terminology and reference for
Linked Data quality specification and assessment. The
quality model described above specifies a set of quality
characteristics associated with Linked Data and a formula
for metric calculation. In addition, they have extended the
W3C Data Quality Vocabulary, so that it can be used to
capture quality information and quality characteristic in-
formation for specific Linked Data [4].

Hartmann et al. proposed a method that can improve the
reliability of data association. They noted that the progress
robustness of the data is measured by a metric. This criterion
acts at the beginning of data generation and tends to deviate
from the initial correlation where the data is generated. This
has serious implications for the correlation between data [5].

Chen et al. introduced a data interface conversion
method, which is used to convert specific semantic structure
data into the data format that people need through a special
conversion method. The data conversion method can
convert all semantic structures on the current semantic web.
But the converted data format supports only a few formats.
But its conversion speed is fast, and the error rate is low [6].

Zhao et al. found an optimal planning model for data
association when they researched three renewable energy
sources: wind, photovoltaic, and concentrating solar energy.
This mode minimizes the discreteness of the data. Using this
model, they designed different interconnection models of
renewable energy for different regions. The data capacity of
its renewable energy can be planned by this model [7].

3. Linked Data and Library
Resource Construction

3.1. The Semantic Web. Every kind of information and re-
source has its own semantics. Relying on the recognition of
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semantics, people can easily find and distinguish various
data [8]. But for computers, the semantics of information
resources make little difference. Therefore, in order to better
communicate and cooperate between humans and ma-
chines, the concept of the Semantic Web has been proposed.
The Semantic Web is an intelligent web. It makes the entire
Internet a universal information exchange medium by
adding semantics to documents on the World Wide Web.

3.1.1. Semantic Web Technology. Because computers cannot
identify the semantics of different information, people
specifically add computer-understandable semantic identi-
fiers to resources on the Internet. And this technology that
allows computers to understand the semantics of infor-
mation is called Semantic Web technology [9]. Semantic
Web technology turns the Internet into a data network with
the same standards. In this network, both humans and
computers can easily read and publish information. The
hierarchical structure of the Semantic Web is shown in
Figure 1. The Semantic Web technology has undergone
many developments, and its protocols and standards have
also undergone several revisions. However, no matter how
many times it is changed, technologies such as RDF and
SPARQL are always the foundation of Semantic Web
technology.

3.1.2. RDF. RDF stands for Resource Description Frame-
work. It is a standard language proposed by W3C to describe
the metadata of all resources on the Internet. RDF provides a
unified description standard for resources on the Internet
and also facilitates the construction of specific Internet se-
mantic associations [8]. With a unified resource description
framework, people have realized the integration of network
information resources and also standardized the data re-
sources on the network that are not good or bad. RDF
realizes the expression of information with the least con-
straints, and the data information it expresses is independent
of different applications and is beneficial to the data in-
terconnection between different applications. RDF adopts a
simple description method; that is, based on XML tech-
nology, it uses triples composed of three elements of subject,
predicate, and object to represent the semantic information
of resources. This semistructured XML description of (S, P,
O) triples is also very convenient for storage and use. A set of
RDF data can form an RDF directed graph. Every RDF triple
exists in this form. Figure 2 is a diagram showing an example
of the structure of an RDF triple.

3.1.3. SPARQL. RDF provides a new way of expressing
information resources on the Internet, but this standard
language cannot be recognized based on traditional query
languages [10]. Therefore, in order to adapt to the devel-
opment of the RDF language, people developed an RDF
query language: SPARQL. The query language can query any
information resource represented by RDF, and its syntax is
very simple. The syntax of SPARQL is rewritten by people
referring to relational database SQL language, so the
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Ficure 1: Hierarchical architecture of the semantic web.
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FIGURE 2: RDF triple example diagram.

language structure of the two is very close. As a data query
access language, SPARQL is suitable for both local and
remote queries. It enables easy remote access to Linked Data
Networks and federated retrieval of different types of RDF
resources.

3.2. Linked Data Technology. Linked Data is one of the
implementations of Semantic Web technology. It can
continuously promote the interconnection of data in dif-
ferent fields and promote the opening and sharing of
knowledge. It is a data processing technology that applies the
RDF format model [11]. Linked Data adds machine-un-
derstandable semantic description information to resources
on the World Wide Web and realizes the sharing and as-
sociation of Web resources. This standardizes the entire
Internet resources and initially builds a semantic data
network that is strictly described, tightly connected, and
capable of automatic evolution. In this semantic network,
every user can quickly and accurately find and utilize in-
formation resources on the Internet. The relationship

between Linked Data and the Semantic Web is shown in
Figure 3.

The advent of Linked Data presents a huge opportunity
for libraries. Linked Data allows libraries to provide services
according to a normative standard schema, thereby truly
integrating themselves into the entire world of data and
information [12]. In recent years, the application of library
Linked Data has made great progress, but generally
speaking, it is still in its infancy. The application of Linked
Data in various fields is being explored and discovered by
experts and scholars, and new results will be continuously
achieved.

3.2.1. Features and Principles of Linked Data. The charac-
teristics of Linked Data are mainly reflected in that it es-
tablishes association relationships for different data and uses
this relationship to provide object discovery and identifi-
cation services [13]. Therefore, the construction and inter-
connection of Linked Data are the key to the release and
application of Linked Data.
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web.

Linked Data building interconnection is to first build
separate datasets and then build links between the separate
published linked datasets. Linked datasets after intercon-
nection will achieve greater practical value. The publishing
process of Linked Data refers to adding meaningful and
related information to the Internet, so that Linked Data can
be more easily retrieved and used by people. The key point of
Linked Data is to make the relationship between data units
have certain semantics. The W3C organization takes into
account both the realization of the Linked Data function and
the simplicity and practicality and finally formulated four
Linked Data release guidelines:

(1) It uses URI as the identifying name of any resource
object.

(2) Through HTTP and URI, people can locate objects
specifically, and objects can refer to each other.

(3) When the URL of an object is queried, it provides
information in RDF form or SPARQL standard.

(4) It provides relevant links as much as possible to point
to other URLs in order to discover more objects [14].

These four principles involve the definition of resources,
resource identification, resource description, and linking
respectively. One aspect of this criterion is to locate Web
resources using URIs that can be referenced by the HTTP
protocol, so that after the resource provider publishes and
deploys, users or applications can obtain and use these
associated data and achieve interconnection through the
HTTP protocol. On the other hand, it uses RDF and other
methods to describe various heterogeneous data resource
entities in the Web that we think are meaningful, points to
related resources by means of RDF links, etc. and reveals the
semantic relationship between resources. It finally converts
unstructured data on the network and structured data using
different standards into structured data that follows the
unified Linked Data standard.

3.2.2. Key Technologies. We now know that Linked Data is a
technology built on top of Web technologies. The Web
technology mainly involves three aspects: HTTP, URL, and
HTML.

(1) HTTP, which is a Web rule that defines in detail the
mutual communication between a browser and a
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World Wide Web server, is a data transfer protocol
for delivering documents over the Internet to the
World Wide Web. HTTP is a passport for the cir-
culation of information resources throughout the
network.

(2) URL, which is an identifier for locating data infor-
mation resources on the World Wide Web, is gen-
erally composed of three parts: the naming
mechanism for accessing the data resource, the host
name for storing the data resource, and the name of
the data resource itself [15].

(3) HTML is a markup language that can be used to
describe the current web document [16]. The reason
why HTML is called Hypertext Markup Language is
because its text documents contain so-called hy-
perlink points. The so-called hyperlink is actually a
pointer in the form of a URL. By activating the
pointer, the user can make the browser in use
conveniently obtain a new web page address, thereby
obtaining new information.

There is a common interaction among HTTP, URL, and
HTML to jointly generate services. If the World Wide Web is
likened to a giant intertwined web, then HTML is the in-
tersection of this web. The URL is the identifier of the lo-
cation of each intersection, which is used to mark these
intersections and is a unique identifier for each intersection.
And HTTP is every intertwined thread on this big web. It
interweaves the intersections of the entire network in series
to form a large whole [17]. The goal of Linked Data is to build
an interconnected structured and data-based giant semantic
web. The Semantic Web uses the RDF form to describe the
network resources of data information, so the Semantic Web
using Linked Data generally requires a data model in the
form of RDF.

3.2.3. Data Association Rules. Before talking about associ-
ation rules, we first need to understand how resources are
composed [18]. Resource integration is the most common
way of composing data resources, and association rules are
how to discover and find integrated resources. In the current
association rules, people generally use the keyword matching
method; that is, the related resources are defined according
to the corresponding keywords.

But this method ignores the discovery of other related
resources, so its association rules are not perfect. As an
information service provider, the library has introduced new
technologies and new ideas in recent years and is also
researching and developing new resource integration
methods and new association rules according to its own
characteristics. Based on this, resource integration and as-
sociation rules based on Linked Data have become the first
choice for libraries. Figure 4 is a structural diagram of re-
source integration based on Linked Data. This figure mainly
reflects the effective integration of network information
resources by converting the current document Web into the
data Web and establishing associations between different
data through URLs.
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FIGURE 4: Resource integration based on Linked Data.

3.3. Interconnection of Library Resources. With the devel-
opment of computer and network technology, the structure
and scope of library collections have undergone tremendous
changes. It is no longer limited to traditional formats such as
paper documents and is more derived into digital resources
[19]. Network and digital technology not only bring op-
portunities for library development, but also bring new
challenges to library management and services. The appli-
cation of digital technology makes the resources of the library
richer, more diverse, and wider. However, different digital
resources are often in the hands of many libraries, widely
distributed in different databases, and the data storage for-
mats and organizational forms are also different, so the
problem of heterogeneous distribution of data arises. Dif-
ferent databases also contain overlapping and repeated
content, and the degree of knowledge correlation is restricted.
Massive, distributed, and heterogeneous data is not conducive
to users’ search and use. In order to improve the accuracy and
comprehensiveness of the information users need to obtain, it
is necessary for the resources in the library to be inter-
connected. And with the improvement of user needs, the deep
integration of resources is an inevitable requirement for the
development of resource interconnection construction to a
certain stage. The flow chart of library Linked Data dynamic
service is shown in Figure 5. The figure reflects the four parts
of the library dynamic service composition platform: data
layer, management layer, business layer, and user interface.

Linked Data can be linked to other resources, and it
supports structured data, which can be well used for retrieval
and browsing of semantically related data. Therefore, linking
library resources to achieve association based on a single
data set is the greatest application value of Linked Data. For
the library, the construction of data association is the
premise of realizing the browsing and expansion of the
library’s associated data. Therefore, the method of building
the association of library Linked Data is extremely impor-
tant, and it is also an important part of the integrated
management of library Linked Data. The association con-
struction method of library Linked Data is mainly divided
into two categories: unique identification method and RDF
association method according to the universality of its
application.

User Interface

Information
service

Business Layer

Linked Data
Dynamic
Technology

Knowledge
service

Management Layer

Cloud

service

Data layer

FiGure 5: Flowchart of linked data dynamic service.

3.3.1. Status Quo of Library Resource Interconnection. In the
Internet environment, the library is both a publisher and a
receiver of information. But there is a big difference between
the types of Linked Data in libraries, and between them. The
basic types of library Linked Data are shown in Table I.
Moreover, in the World Wide Web environment, libraries
are publishing more and more data, and the relationships
between different data sets are becoming more and more
complex. At this time, as long as the state of any data set
changes, it may lead to the disconnection of the related data
link. Therefore, the interconnection of library Linked Data is
the basic premise of Linked Data management [20]. With the
connection of library resources, network resources and real
resources can be merged, and new connotations are con-
tinuously given to resources.
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TaBLE 1: Basic types of library Linked Data.

Library linked data type

Resource publisher

Resource affiliates

Linked Data in the library
Interlibrary linked data
Oft-library linked data

Data service provider in the library
In-library and other library data publishers
External data publisher

Other resources in this library
Related resources from other libraries
Resources on the internet other than libraries

3.3.2. The Role of Linked Data in the Construction of Library
Resources. Linked Data, as the best practice of the Semantic
Web, has a huge space for resource integration and sharing.
Linked Data aims to get rid of the lack of semantics of
existing network information. By publishing and linking
structured data, it can achieve semantic association between
scattered and heterogeneous data islands, thus promoting
the evolution of traditional file network to shared data
network. Linked Data, as the main means of promoting the
realization of the data network, naturally has the advantage
of integrating resources. Linked Data can integrate resources
into a truly seamless and infinitely open whole and can also
enhance the semantic correlation between resources by
combining with ontology technology. With such technical
support, the interconnection of library resources can be put
on the agenda. And, in this process, through the resource
description of the associated data, users will be able to find
the required resources more smoothly. Then, based on this
library, refined push and information resource management
can also be achieved. After repeating the above two steps, the
library can publish Linked Data information independently
and then continue to build into an intelligent and convenient
library, truly realizing the integration of library and re-
sources. The construction process of library resources based
on Linked Data is shown in Figure 6.

4. Library Resource Construction and
Interconnection Model Based on Linked
Data Optimization

We learned above that Linked Data is a behavioral scheme in
the Semantic Web that aims to connect both data and reality,
which is feasible and realistic. However, the structured
format provided by Linked Data is relatively rigid and
cannot adapt to the ever-changing reality. Therefore, to
establish the correlation between data, it is necessary to mine
its association rules first. At present, the traditional asso-
ciation rules cannot realize the effective sharing of data, so
optimizing the association rules has a great effect on the
construction and sharing of library resources.

In traditional association rules, S is the degree of asso-
ciation, D is the data set in rule mining, I is the set of items in
the data set, and its function expression is shown in the
following formula:

D(n)|I; -
Z z: lD

In the above formula, all subsets of I are called item sets
of D. It defines K as a set in I, and then, K is also an itemset in
D, which is defined as follows:

1)

@ Data resource description
]

i ‘H Data discovery

Eé‘ Data resource matching

% Data resource management

@ Linked Data Publishing

FIGURE 6: Library resource construction process based on Linked Data.

K={I,,1,,I,...1,}. (2)

Each item set has a unique resource identifier X; when
this identifier is consistent with the regular characters in the
data set, we call the item set support data set, which is
defined as

P Z Xcount(D)

[
(3)

count(D) =

count (D) is the number of occurrences of regular characters
in the dataset, and P is the support of the item set K to the
association rules in the dataset. The larger the value is, the
higher the correlation between the item set and the data set
is, and the smaller the value is, the lower the correlation is.

However, the degree of association only describes the
number of occurrences of the itemset in the entire data set,
and it cannot describe the situation of the itemset itself.
Therefore, in order to study the credibility of the item set
itself, we introduce the concept of confidence, which is
defined as follows:
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Among them, C represents the size of the confidence,
and the larger the value is, the less credible the item set is. In

order to further study the relationship between support and
confidence in the dataset, we limit it.
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Siin represents the minimum value of support, and C,;,

represents the minimum value of confidence. If there is an
item set I, that satisfies both equations (5) and (6) in the
limit state, the item set is called a strong association rule. In
this case, datasets with strong association rules are often of
interest to readers and users.

However, under such association rules, the selected
datasets often cannot be adaptively updated and adjusted,
and such rules cannot promote resource sharing well. Be-
cause, under this rule, the data resources that users can
finally see are discrete and isolated, therefore, based on the
original association rules, we reoptimized its recommen-
dation mechanism and association mode. First of all, we
define a discrete set A for the isolated and discrete cases of
the data. It can preprocess all candidate data, and its defi-
nition is shown in the following formula:

SRS

log (peer (1)) = Peer(”gxi}' 7)

peer (I) is an attribute value in the set, which specifies
that the data attribute in the set can only appear once.

I 1
Lx

peer(d) =
(8)
X (i) = X*(n) + Z y—

count (I )

After the assignment of the weight of X (i), the discrete
data will be organized together by the new weight to form an
item set. But this item set B is different from the previous
item set because each data in this item set has an inde-
pendent weight.

Different weights of data will be given when the data is
called, and the weight will directly affect the number of
occurrences of the data and ultimately determine the rele-
vance of the data to other data. The weight assignment
function is as follows:

w = b (X1 count; (n) + ok count;_; (n—1)+1,
by =X, # Iy + Xy % Iy + 9, (9)

y=b"" I +b* xn+b,

b is the observation parameter under different exponential
decay, and o defines the initial weight. y is the weight decay
factor. When there is a new data increment or the data
changes, it will lead to a new observation parameter, namely,
b;. It eventually affects the weights to change, generating new
weights W.

In this way, the data can be dynamically adjusted and
transformed, and the degree of association between the data
sets will also be continuously adjusted as the data changes.

In order to further reduce the isolation and discreteness
of the data, we need to introduce an observation function T,
which is defined as follows:

(e8]
r=y (10)
i=1 o
o and y represent the standard deviation of the data sample
and the mean of the data isolation, respectively. If the final
value of T is greater than the determined minimum value we
set in advance, then we say that the data sample is highly
isolated. Alternatively, when the value satisfies a normal
distribution, and the value is greater than a preset data
confidence level, we also call it data isolation.

Data samples that are isolated from each other can be
clustered by the Means algorithm. Its function is expressed
as

(11)

a’ (12)

It is easy to prove from formulas (11) and (12) that

d d 2
4 _ Var B L
o= count(d) (count(d)) ’ (13)

It can be shown that the more the frequent items
contained in the discrete data, the farther the distance be-
tween it and the assigned initial cluster, that is, the weaker
the similarity between the data. Then, we proceed to cal-
culate its mean for each cluster. The calculation method is as
follows:

7= Yrex (L= L 1)2
Var ’

m

=lnne <§(ln x—Yn)>.

(14)

i=1

Y and L are the mean results of the clusters and the
cluster centers between the clusters. After repeating this step,
the mean will begin to converge and approach a constant
indefinitely. Usually, we use the error value to define

Q=YY |p-ml (15)

i=1del



m is the final number of clusters obtained, and Q is the
square of the sum of errors over all the data in the dataset. p
is a random point in the data space, representing a randomly
assigned data object. The smaller the error, the higher the
final aggregation degree of the data. The larger the error, the
higher the isolation of the data, and the weaker the corre-
lation. In order to realize the interconnection of data and
make the data more relevant, the next article will start from
the actual library data and continuously verify the data
interconnection mode optimized based on Linked Data.

To this end, this paper collects the corresponding codes
of some bibliographies in the library and the datasets to
which they belong. It aims to study the relationship between
different bibliographies and provide a reference for the
recommendation mechanism and interconnection mode of
library data in the following. The corresponding code of the
bibliography is shown in Table 2.

Table 2 shows that the codes corresponding to different
borrowing items of the library are unique. Based on this, we
found that the corresponding book code of “Semantic Web
Technology Research” is Tp312/12, and the corresponding
book code of “Linked Data Method” is Tp312/137.13 by
checking the relevant coding records of the library. The
corresponding book code of “Programming Language Design
Case Course” is Tp312/342, and the corresponding book code
of “RDF Data Standard Research” is Tp312/486. “Semantic
Web and Linked Data” corresponds to Tp312/122, “C Lan-
guage Programming” corresponds to Tp312/623, and “Java
Programming Fundamentals” corresponds to Tp319/145.

For convenience and brevity of presentation, we only
label the relevant bibliographies in the table and then
compose them into a dataset. Dataset D = {A. Semantic Web
Technology Research, B. Linked Data Methods,
C. Programming Language Design Case Tutorial}, and then
we explore association rules for this dataset. Figure 7 shows
the relevance degree of related bibliography and the ex-
ploration of association rules.

Figure 7(a) shows that when the relevance degree of the
bibliography is detected, the original association rule can only
detect the bibliography that is closest to the keyword. In this
case, the correlation between the bibliographies is relatively
high, which can reach 50%. Specifically, when checking the
bibliography related to the programming language design
case tutorial, under the original association rules, only one C
language programming was included in the retrieval result,
but the JAVA program foundation related to it was not
detected. Figure 7(b) shows that when the RDF data standard
research is used for correlation research, the detection cor-
relation results are relatively low, only about 10%.

In order to further study the defects of the original
association rules, we subdivided the original data set and
divided the following transaction set table, as shown in
Table 3. Then, based on the transaction table, we further
calculated the confidence between different categories. The
results are shown in Table 4.

Table 3 shows that different types of bibliographies can
actually correspond to different data sets. For example, RDF
data standard research can belong to both the data set of
Linked Data and the data category of semantic web
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technology research. The purpose of dividing specific bib-
liographies into transaction sets is to further subdivide their
associations, which can provide data support for our sub-
sequent research.

Table 4 shows that after different transaction sets are
combined, it produces different candidate datasets. It un-
dergoes techniques such as connection and screening, and
the final candidate dataset will be less and less. But in this
process, the confidence of association rules will change
accordingly. It takes Semantic Web and Linked Data as an
example, which belong to two datasets A and B together.
When we match the bibliography with the association rules,
the first thing to be found is the Semantic Web technology
research and the associated data method, and the confidence
level at this time is 0.6. However, after connecting the data,
we will find that the RDF data standard research actually
belongs to this category, and the confidence level becomes 1
at this time.

To investigate whether this method is feasible, we
compared it with several common association rule algo-
rithms on the market. Figure 8 shows the data association
degree of different association rules under 8 consecutive
experiments.

Figure 8(a) shows that, at the beginning of the experi-
ment, our method performs comparable to the other two
algorithms in terms of data correlation. In the first 4 ex-
periments, the data correlation of our method can reach a
minimum of 60%, and it has achieved initial results.
Figure 8(b) shows that our method maintains relatively good
correlation in the latter few experiments. Compared with the
other two algorithms, it has a relatively large advantage, and
the data correlation degree is basically stable at 80%.

Figure 9(a) shows that, compared with the traditional
data association rules, our optimized association rules have
higher data support, and the highest can reach 3.4.
Figure 9(b) shows that, after optimization, our association
rules not only improve in support, but also have certain
advantages in confidence. This shows that the data corre-
lation based on our association rules can basically reach
more than 75%.

But 75% data correlation does not solve the real-life
dynamic data transformation problem. Based on this, we
add a weight adjustment strategy to the optimized associ-
ation rules. Table 5 shows the weighted association rules.

Table 5 shows that, compared with the original data
confidence, the weighted confidence can more accurately
reflect the relationship between the data. It uses the Semantic
Web and Linked Data as examples. When we match the
bibliography with the weighted association rules, the re-
searches on Semantic Web technology, Linked Data
methods, and RDF data standards are found, and the
weighted confidence is 100%.

At the same time, we noticed that, in the above weighted
association rules, there are 0% cases. But this does not mean
that there is no correlation between the two data. Rather, this
is a problem arising from the definition of confidence itself.
Therefore, in order to explore the situation where there is no
correlation between the data, we introduce the concept of
data lift. Figure 10 is the weighted relational data lift.
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TaBLE 2: Corresponding codes of some bibliographies in the library.

Card number Book number Data set
120824071023 Tp312/12, Tp312/137.13 D
120824071015 Tp312/137.13, Tp312/342 A
120824071002 Tp312/342, Tp319/145, Tp312/122 B
120824071045 Tp312/486, Tp319/145 C
120824071068 Tp312/122, Tp312/623 A
120824071037 Tp312/623, Tp319/145 D
120824071017 Tp319/145, Tp312/342, Tp312/486 E

80 90

70 80

Result

Tp312/12

Tp312/137.13 Tp312/342
Data correlation

Tp319/145

B Number of associations

M Total number of correlations

Result

Tp312/486 Tp312/623 Tp312/122

Data correlation

Tp312/117

B Number of associations
W Total number of correlations

() (b)
F1GURE 7: Library bibliographic association.
TaBLE 3: Transaction set table.
Card number Classification number Belonging to the data set
120824071023 A A, D
120824071002 C A, B, C
120824071017 D C, D,B
120824071068 B >
TaBLE 4: Association rule confidence.
Association rules Candidate set Confidence level
B/C A, D, B 1
D/B C, A, D 1
C/D B, A 0.6
AD/C A, B 0.7
C/DB A, B, D 1
A/B 0.7
B/C 0.5

Figure 10(a) shows that the weighted data lifts are ba-
sically greater than 1. This shows that there is a positive
correlation between the data. And when the weight is 1, the
improvement degree basically reaches 2. Figure 10(b) shows
that the unweighted lift fluctuates around a value of 1 when
the weight is continuously raised. This shows that the
correlation also fluctuates between presence and absence,
and the data is relatively unstable. On the other hand, the
weighted lift is basically kept at around 2, indicating that it
still shows a positive correlation.

5. Discussion

Linked Data is a recommended method for publishing and
enabling shared data on the web. The emergence of this
technology provides us with a lightweight and incremental
data interconnection model. Based on Linked Data tech-
nology, libraries can make full use of Linked Data standards
and specifications to continuously integrate libraries into
information flow and become part of Internet information
resources. Moreover, after the library takes the lead in
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FIGURE 8: Data association degree of different association rules.
4 85
35 g 80
75
25 . L
Z , N , 27
& £ 65
1.5 - i .
1 ) i } 60
0.5 : ] : 55
0 50
A B C D E A B C D E
Data Support Data relevance
W Traditional association rules —— Traditional association rules
[ Optimize association rules —— Optimize association rules
Average situation Average situation
(@) (b)
FiGure 9: Data support comparison.
TaBLE 5: Weighted association rules.
Association rules Weighted confidence level (%) Association rules Weighted confidence level (%)
B/A 75 AB/C 100
A/B 100 AD/B 47
A/D 25 BC/D 86
BD/C 100 D/CB 70
A/DB 100 C/AB 100
D/B 72.5 AB/D 0
A/C 50 ADB/C 75

realizing the integration of resources, it can promote the = Semantic Web technology. At the same time, computers and
integration and interoperability of other resources on the = humans share a single data recognition specification, which
Internet and continuously promote the development of  will promote great progress in human-computer interaction.
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F1GUure 10: Weighted linked data lift.

6. Conclusion

Starting from the technology of Linked Data, the basic
characteristics and principles of Linked Data, this paper
focuses on the current rules of data association. On this
basis, it puts forward the theory of library resource con-
struction based on Linked Data. However, the article only
simply optimizes the association rules of the data and does
not upgrade the logic of the associated data from the bottom
layer, so the optimization still has shortcomings. At the same
time, the library resource construction and interconnection
model proposed by the article based on this theory also has
great room for improvement. In the future, the intercon-
nection of library resources will further drive the develop-
ment of Linked Data and fill the gaps for this study.
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