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Abstrak

The current development of data has reached a sizeable amount. This is due to the
development of the world of information technology which consists of data in it. One
technigue that can handle abundant daia is data mining. Data mining methods are widely
used to perform large amounis of data analysis. In the academic field, analysis can be
used to determine the patterns of siudents and lecturers. Whereas in library transactions,
analysis can be carried out 1o determine the patterns of existing book borrowing. This is
done to determine the tendency of students with certain study programs to borrow any
uku transactions. In this study, the aim of this research is 10 analyze the patterns of
borrowing books from the Ahmad Dahlan University library, which includes borrowing
ransaction data and the book owner's study program. In addition, in this swudy, a
percentage analysis of the suitability of the bof§ borrower study program and the book
owner's study program was also carried out. The stages in this research include data
collection, data cleaning, data selection, data transformation, searching for association
patterns using the FP-Growth method and patiern evaluation. The test used in this
research is the lift ratio. The results of this study are publications in international
Journals that are in the draft process. Apart from that, the results of this study provide
information on the analysis of patterns of lending books in libraries using the FP-Growth
method. The resulting pattern is 103 patterns with a support count value of 5 and a
confident 10% with the 2 itemset rule, this means that the level of book borrowing is still
low. While the results of the analvsis of the suitability of books in the study program with
the borrower were 31% in accordance with the study program, namely Pharmacy and
Public Health Sciences, meaning that there were 69% of students who borrowed books
from the library that were not in accordance with their study pro gram.

Keywords: Library, Association Rule, FP-Growth, study program.

1. Introduction

The library is a collection of information that can be accessed by the public to find
references or borrow materials / information. The information provided by the library can
be physical or digital. One of the functions of the library is a place for borrowing books
which is a provider of information and knowledge. The quality of the library can be seen
fram how well the book lending and borrowing transaction function is carmried out. Based
on library interviews, a university in Yogyakarta also has more than 24,397 collections of
book titles totaling 67,453 copies. Transactions that occur in the library every day reach
100 transactions, all of which have been recorded in the system. However, the large
number of books means that there are also many books that are not actively borrowed by
students. Therefore, it takes a step to find book borrowing patterns to determine the level
of student habits in borrowing books. Apart from that every days reached 100 transactions
which have all been recorded in the system. However, the large number of books means
that there are also many books that arc not actively borrowed by students. Therefore, it
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borrowing books. In addition, each study program recommends
each year. However, this available book has never been analy:

the borrower's study program and the book owner's study prograni: In previous research,
we have conducted rescarch related to data mining, namely scarching for patterns of
alumni data associations [1], drug data patterns [2], grouping customer data [3]. Apart
from data mining, research on text mining is also carried out [4][5][6].

One way to solve the problems in the library is by implementing the Association rule.
association rule is a §Bta mining technique used to find associative rules between a
combination of items. Frequent Pattern Growth (FP-Growth) 1s an a priori algorithm that
can be used to determine the most frequent itemsets in a set of data. FP-Growth is faster
than the Apriori algorithm [7]. By using the FP-Tree concept, the FP Growth algorithm
also has a good ability to look for association pattems [8]. Several studies have been
conducted to find out patterns of lending library books. As research conducted by [9] and
on other studies conducted [10]. Both studies have been carried out and both are still
using the a priori algorithm, which is basically the process of calculating the trequent
itemset is still relatively slow, so this study has determined the eclat algorithm so that the
frequent itemset calculation process is faster. In addition, research conducted at the
library has not implemented the suitability of study program books with borrower study
programs and still uses hook IDs for pattern search calculations.

2. Research Methodology
2.1 Data Mining
Data mining is a process of finding important knowledge from large collections of data
that have been stored in databases [11]. Such knowledge cannot be found in simple ways.
Data mining uses certain techniques (methods) to fli knowledge including classification,
clustering and linkage analysis. According to [12] Data mining tasks can be grouped into
two categories namely:
a) Predictive mining is concerned with classification methods, regression and
deviation detection.
b) Descriptive mining will derive and investigate patterns (correlation, trend, cluster)
of important relationships from data sets. The main method of descriptive mining
is clustering, association rules and sequential mining.

2.2.FP-Growth

FP-Growth is an improvement on the a priori algorithm. This algorithm is used to
define the most frequent itemset in a data set [13]. The FP-Gr@th algorithm uses the
concept of a development tree in searching for frequent itemsets. The characteristic of the
FP-Growth algorithm is that the data structure used is a tree called the FP-Tree. By using
the FP-Tree, the FP-Growth algorithm can directly extract itemset from the FP-Tree.
Excavation of frequent itemset using the FP-Growth algorithm will be carried out by
generating a data structure tree or called the FP-Tree [ 14][15].

2.3.Factor of Interest
Support is an occurrence rule for all transactions in the dataset [1 1]. Minimum support
Is a value that must be met by the rules:
YAUB

Support (A~ B) = P(AUB) = s action

(D
2.4. Confidence

Confidence is the opportunity for an item to appear together with other items to
appear. If it 1s formed with notation in A — B, then trust is defined as how otten B occurs
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when A also occurs. Minimum Confidence value is defined as the:
by the rules.
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smriimum to b firlfilled

P(AUB) supportcount(AUBRB)
P(A) ~  support count (A)

Confidence (A — B) = P(A|B) =

(@)
2.5. Lift Rasio
Lift Ratio is used to find out the correlation bet{Ben the items in the rule. If the value
of the lift rule is> ]ahcn Positively correlated. if the value of the lift rule <1 then
negatively correlated, if the value of the lift rule = | then it's independent (not combined).

P(AUEB) confidence (AURB)

Lift(14 — BY) = PAIB) = g o = ot ()

7 (3
2.6. Frekuent Pattern Growth

FP-Growth is one of the algorithms used to solve the Association Rule case. This
algorithm has two steps. The first two steps, compression is performed on the database
based on frequently occurring items to create a Frequent Pattem Tree (FP-Tree). Second,
separation is performed on the database results into a compressed database condition. FP-
Tree is a special feature that distinguishes the FP-Growth algorithm from the a priori
algorithm. FP-Tree has two features, first starting from the root which is named "null",
alcn from the root to form a sub-tree consisting of certain items. Second, each node
contains three ifportant information, namely the item label (indicates the type of item
(item ID) it is represented by the node). support (the number shows the number of
transaction paths through that node or also known as frequency}, connecting pointers (link
nodes) as a liaison. Between vertices and items in each path between cells, marked with a
line connecting the pointer arrows.

3. Result and Discussion

The results of this study are the association pattern and the percentage of suitability of
book borrowers with the book owner's study program at a university library. Before the
pattern search is carried out, the first step taken is taking the data of the library book
lending transaction that will be processed. The data that has been successtully displayed is
then carried out by a process of sclecting and transforming the data. The results of the
selection and data transformation then carried out a pattern search using the FP Growth
method . After finding several patterns. the next step the borrower's suitability pattern and
graph with the book owner's program of study. An image of the rescarch is to check the
correlation of the patterns produced using the lift ratio. And the final step is to display the
results of steps is shown in Figure 1.

Figure 1. Research Diagram
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3.1.Implementation £

The first step is data retrieval which is the initial process b
the form of initial book loan transaction data. The transaction
Figure 2.

Uploaded Data

Figure 2. Load Data

The next stage, namely data selection is carned out before the information mining
stage. The selected data is stored in the file. at this stage remove unused variables. The
data that has been successtully selected can be seen in Figure 3.

n 1 ] a
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Figure 3. Selected Data

The next stage, namely this transformation is carried out by changing the data variable
into valid or ready for the data mining process. The results can be seen in Figure 4

Data Transformation

Figure 4. Data Transformation

The final step is Result FP-growth to display the results of the association rules where
there is an input form to input minimum confidence and minimum support with the

minimum cofidence 0.7 and minimum support conditions 8. The results of the FP-
growth result can be seen in Figure 5.

567




c\ STnta Intemational Joi

Akreditasi No. 158/E/KPT,

Figure 5. FP-Growth

3.2.Result

From the association patterns obtained. namely 103 patterns, the pattems formed from
lending transactions are usually dominated by sustainable or similar books, for example in
rule nos. 102 and 103, namely if you borrow morals lecture books, you also borrow
morals lectures. Another example is rule no.95, which is if you borrow a book on organic
biology 3 and biology, then you borrow an organic biology book 2. In addition to the
search for association patterns, a suitability analysis is also carried out between the
borrower's study program and the book owner's study program. The results of the analysis
are shown in Figure 6. and Figure 7.

GRAPHOF THE SUTTABILITY OF THE BOOK BORROWER'S
STUDY PROGRAM AND THE BOOK OWNER'S STUDY
FROGRAM

__ Amount of
study program
suitabifity of

the borrower's

and book borrowers and

book awners
1%

owner's study
program
60%

Figure 6. Suitability Results of the Study Program

Data Distribution Study programs that m

study program of book borrowers and boo

Figure 7. Distribution of Study Programs

4. Conclusion

A program has been made with the python programming language that is able to
produce rules which can be used by librarians to determine the distribution of library book
lending and the distribution of the suitability of the study program. The resulting pattern is
103 patterns with a support count value of 5 and a confident 10%, this means that the
level of book borrowing is still low. From the association pattern obtained, the pattern
formed from lending transactions is usually dominated by books that are sustainable or
similar, for example in rules nos. 102 and 103, namely if you borrow morals lecture
books, you also borrow lectures on morals. Another example is rule no.95, that is, if you
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book 2.The results of the analysis of the suitability of the book 1
the borrower are 31% that is appropriate, meaning that 69% ofi¥i W
from the library are not according to the study program. From appropriate data, it is
dominated by the Pharmacy and Public Health Sciences study programs.
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Abstrak

The current development of data has reached a sizeable amount. This is due to the
development of the world of information technology which consists of data in it. One
technique that can handle abundant data is data mining. Data mining methods are widely
used to perform large amounts of data analysis. In the academic field, analysis can be
used to determine the patterns of students and lecturers. Whereas in library transactions,
analysis can be carried out to determine the patterns of existing book borrowing. This is
done to determine the tendency of students with certain study programs to borrow any
uku transactions. In this study, the aim of this research is to analyze the patterns of
borrowing books from the Ahmad Dahlan University library, which includes borrowing
transaction data and the book owner's study program. In addition, in this study, a
percentage analysis of the suitability of the book borrower study program and the book
owner's study program was also carried out. The stages in this research include data
collection, data cleaning, data selection, data transformation, searching for association
patterns using the FP-Growth method and pattern evaluation. The test used in this
research is the lift ratio. The results of this study are publications in international
journals that are in the draft process. Apart from that, the results of this study provide
information on the analysis of patterns of lending books in libraries using the FP-Growth
method. The resulting pattern is 103 patterns with a support count value of 5 and a
confident 10% with the 2 itemset rule, this means that the level of book borrowing is still
low. While the results of the analysis of the suitability of books in the study program with
the borrower were 31% in accordance with the study program, namely Pharmacy and
Public Health Sciences, meaning that there were 69% of students who borrowed books
from the library that were not in accordance with their study program.

Keywords: Library, Association Rule, FP-Growth, study program.

1. Introduction

The library is a collection of information that can be accessed by the public to find
references or borrow materials / information. The information provided by the library can
be physical or digital. One of the functions of the library is a place for borrowing books
which is a provider of information and knowledge. The quality of the library can be seen
from how well the book lending and borrowing transaction function is carried out. Based
on library interviews, a university in Yogyakarta also has more than 24,397 collections of
book titles totaling 67,453 copies. Transactions that occur in the library every day reach
100 transactions, all of which have been recorded in the system. However, the large
number of books means that there are also many books that are not actively borrowed by
students. Therefore, it takes a step to find book borrowing patterns to determine the level
of student habits in borrowing books. Apart from that every days reached 100 transactions
which have all been recorded in the system. However, the large number of books means
that there are also many books that are not actively borrowed by students. Therefore, it
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borrowing books. In addition, each study program recommends
each year. However, this available book has never been analyz
borrowing. Therefore it is important to know the absorption of bag
the borrower's study program and the book owner's study progrant: In previous research,
we have conducted research related to data mining, namely searching for patterns of
alumni data associations [1], drug data patterns [2], grouping customer data [3]. Apart
from data mining, research on text mining is also carried out [4][5][6].

One way to solve the problems in the library is by implementing the Association rule.
association rule is a data mining technique used to find associative rules between a
combination of items. Frequent Pattern Growth (FP-Growth) is an a priori algorithm that
can be used to determine the most frequent itemsets in a set of data. FP-Growth is faster
than the Apriori algorithm [7]. By using the FP-Tree concept, the FP Growth algorithm
also has a good ability to look for association patterns [8]. Several studies have been
conducted to find out patterns of lending library books. As research conducted by [9] and
on other studies conducted [10]. Both studies have been carried out and both are still
using the a priori algorithm, which is basically the process of calculating the frequent
itemset is still relatively slow, so this study has determined the eclat algorithm so that the
frequent itemset calculation process is faster. In addition, research conducted at the
library has not implemented the suitability of study program books with borrower study
programs and still uses book IDs for pattern search calculations.

2. Research Methodology
2.1. Data Mining
Data mining is a process of finding important knowledge from large collections of data
that have been stored in databases [11]. Such knowledge cannot be found in simple ways.
Data mining uses certain techniques (methods) to find knowledge including classification,
clustering and linkage analysis. According to [12] Data mining tasks can be grouped into
two categories namely:
a) Predictive mining is concerned with classification methods, regression and
deviation detection.
b) Descriptive mining will derive and investigate patterns (correlation, trend, cluster)
of important relationships from data sets. The main method of descriptive mining
is clustering, association rules and sequential mining.

2.2. FP-Growth

FP-Growth is an improvement on the a priori algorithm. This algorithm is used to
define the most frequent itemset in a data set [13]. The FP-Growth algorithm uses the
concept of a development tree in searching for frequent itemsets. The characteristic of the
FP-Growth algorithm is that the data structure used is a tree called the FP-Tree. By using
the FP-Tree, the FP-Growth algorithm can directly extract itemset from the FP-Tree.
Excavation of frequent itemset using the FP-Growth algorithm will be carried out by
generating a data structure tree or called the FP-Tree [14][15].

2.3. Factor of Interest
Support is an occurrence rule for all transactions in the dataset [11]. Minimum support
Is a value that must be met by the rules:
YAUB

Support (A= B)=P(AURB) = 72 Transaction
1)

2.4. Confidence
Confidence is the opportunity for an item to appear together with other items to
appear. If it is formed with notation in A — B, then trust is defined as how often B occurs
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by the rules.

P{AUB) support count (AU B)
P(A) ~—  support count (4)

Confidence (A — B) = P(4|B) =

)
2.5. Lift Rasio
Lift Ratio is used to find out the correlation between the items in the rule. If the value
of the lift rule is> 1 then Positively correlated, if the value of the lift rule <1 then
negatively correlated, if the value of the lift rule = 1 then it's independent (not combined).

P(AUB) confidence (4 U B)
P(A).P(B) support (4)

Lift(|A > B|) = P(4]B) =

®)

2.6. Frekuent Pattern Growth

FP-Growth is one of the algorithms used to solve the Association Rule case. This
algorithm has two steps. The first two steps, compression is performed on the database
based on frequently occurring items to create a Frequent Pattern Tree (FP-Tree). Second,
separation is performed on the database results into a compressed database condition. FP-
Tree is a special feature that distinguishes the FP-Growth algorithm from the a priori
algorithm. FP-Tree has two features, first starting from the root which is named "null”.
Then from the root to form a sub-tree consisting of certain items. Second, each node
contains three important information, namely the item label (indicates the type of item
(item ID) it is represented by the node), support (the number shows the number of
transaction paths through that node or also known as frequency), connecting pointers (link
nodes) as a liaison. Between vertices and items in each path between cells, marked with a
line connecting the pointer arrows.

3. Result and Discussion

The results of this study are the association pattern and the percentage of suitability of
book borrowers with the book owner's study program at a university library. Before the
pattern search is carried out, the first step taken is taking the data of the library book
lending transaction that will be processed. The data that has been successfully displayed is
then carried out by a process of selecting and transforming the data. The results of the
selection and data transformation then carried out a pattern search using the FP Growth
method. After finding several patterns, the next step the borrower's suitability pattern and
graph with the book owner's program of study. An image of the research is to check the
correlation of the patterns produced using the lift ratio. And the final step is to display the
results of steps is shown in Figure 1.

Figure 1. Research Diagram
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3.1. Implementation

The first step is data retrieval which is the initial process b
the form of initial book loan transaction data. The transaction d
Figure 2.

Uploaded Data

14 0372 IVI01ONF 837/8/1Y/2018/5P/3/C.2 CITIZEN 4 Merijeink

Figure 2. Load Data

The next stage, namely data selection is carried out before the information mining
stage. The selected data is stored in the file. at this stage remove unused variables. The
data that has been successfully selected can be seen in Figure 3.
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Figure 3. Selected Data

The next stage, namely this transformation is carried out by changing the data variable
into valid or ready for the data mining process. The results can be seen in Figure 4

Data Transformation

Farmasi

Figure 4. Data Transformation

The final step is Result FP-growth to display the results of the association rules where
there is an input form to input minimum confidence and minimum support with the
minimum confidence 0.7 and minimum support conditions 8. The results of the FP-
growth result can be seen in Figure 5.
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‘Figure 5. FP-Growth

3.2.Result

From the association patterns obtained, namely 103 patterns, the patterns formed from
lending transactions are usually dominated by sustainable or similar books, for example in
rule nos. 102 and 103, namely if you borrow morals lecture books, you also borrow
morals lectures. Another example is rule no.95, which is if you borrow a book on organic
biology 3 and biology, then you borrow an organic biology book 2. In addition to the
search for association patterns, a suitability analysis is also carried out between the
borrower's study program and the book owner's study program. The results of the analysis
are shown in Figure 6. and Figure 7.

GRAPH OF THE SUITABILITY OF THE BOOK BORROWER'S
STUDY PROGRAM AND THE BOOK OWNER'S STUDY
PROGRAM

Number of no
according to
the borrower's
and book
owner's study _
program
69%

___Amount of
study program
suitability of
borrowers and
book owners
31%

Figure 6. Suitability Results of the Study Program

Data Distribution Study programs that match the
study program of book borrowers and book owners

48.34%

Figure 7. Distribution of Study Programs

4. Conclusion

A program has been made with the python programming language that is able to
produce rules which can be used by librarians to determine the distribution of library book
lending and the distribution of the suitability of the study program. The resulting pattern is
103 patterns with a support count value of 5 and a confident 10%, this means that the
level of book borrowing is still low. From the association pattern obtained, the pattern
formed from lending transactions is usually dominated by books that are sustainable or
similar, for example in rules nos. 102 and 103, namely if you borrow morals lecture
books, you also borrow lectures on morals. Another example is rule no.95, that is, if you
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from the library are not according to the study program. From t"

ppropriate data, it is

dominated by the Pharmacy and Public Health Sciences study programs.
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