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Abstract: Nowadays, one of the most important aspects of our lives is intrinsic pillars, which are the fastest
element to implement in order to obtain an efficient result and support decision making. This paper proves the
fastest method of classification algorithm performance during the extraction of data knowledge. While analyzing the
text file description, data mining extraction for the text file is always used in conjunction with various fields, such
as natural language processing (NLP) and information data. The preparation of the text mining algorithms for the
text file is based on two files that are derived from Erlang shell framework. The first file is the text file, which
requires interpretation and results, while the second file contains the actual words from the English dictionary. Inter-
process communication is required to obtain a result file on the classified data according to the correct or incorrect
words in the English language. We also present analysis techniques using methods based on text count, text
classification, and string kernels. The article provides two deductive tips, with the information retrieval data of the
text file including the percentage of correct or incorrect words. Information retrieval must be performed as a
Knowledge Discovery in Databases (KDD), using the frequent pattern analysis technique under the classification
algorithm to provide us with a full useful analysis of the text file. Furthermore, the result test under the runtime
demonstrates the code written by Erlang functional programming language, which provides high efficiency in the
speed of its performance in implementation.

Keywords: machine learning, text mining, supervised learning, classification algorithm, Erlang functional
programming language.
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1. Introduction

The requirements for the quality of the product
being developed have rapidly increased in recent years
[6]. Since the beginning of the software’s product
development, developers have been striving to monitor
its quality. Software metrics and their visualization are
two important features of measurement systems. In this
paper, we introduce the framework for analyzing the
quality of programs written in the Erlang programing
language, which is built on the top of the refactor static
analysis tool. Our goal is to analyze projects and then
prepare the results of these measurements.

2. Definition

2.1. Erlang

Erlang is a functional language designed for highly
parallel scalable applications requiring high uptime [1].
Several industrial and open-source products were
implemented in Erlang. The tools to measure the
complexity and quality of the source code are therefore
highly desirable. The default compiler of Erlang is
Erlang/OTP, based on the BEAM virtual machine. It
takes an .erl file as the input and produces a .beam byte
code as the output. To detect software defects, such as
exception-raising code or hidden failures in Erlang
code, a software tool called a dialyzer was developed,
which detected a significant number of discrepancies
that have gone undetected throughout vyears of
extensive testing [3].

Erlang contains the following data types [1], [2],
[3]:

e Integers of unlimited size.

o Floats.

o Strings, placed within double quotes: “This is a
string”.

e Atoms. An atom is an element by itself. It starts
with a lowercase letter and is built of letters, digits, and
underscores, or it is any string placed within single
quotes: atoml, ‘Atom 2’.

e Lists are a comma-separated sequence of certain
values placed within brackets: [abc, 123, “This is a
string”].

e Tuples are a comma-separated sequence of certain
values placed within braces: {abc, 123, “This is a
string”’}.

¢ Records are not a separate data type but are merely
tuples with keys associated with each value. They are
declared in a file and defined (given specific values) in
the program.

e Binaries are placed within double angle brackets:
«0, 128, 128, 255», «"It is some string"», «X:7, Y:5,
Z:1». Binaries are series of bits—the number of bits in
a binary has to be a multiple of 8.

¢ References are globally unique values.

e Pids stand for process identifiers.

2.2. Machine Learning

Over the past two decades, machine learning has
become one of the major topics of artificial intelligence
approaches [4], [5]. With ever-increasing amounts of
data becoming available, there is good reason to
believe that smart data analysis will become even more
pervasive as a necessary ingredient for technological
progress in relation to the machine learning approach.
Machine learning can appear under many guises, and
we will now discuss several applications and the types
of data they deal with. Many forms of machine learning
are reduced to a range of fairly different problems and
a set of fairly narrow models [4], [5]. Much of the
science of machine learning is centered around solving
these problems and providing reliable guarantees for
solutions. There are many research fields, such as
statistics and machine learning, that are helpful for the
development of various forms of data mining and
knowledge discovery [5], [17]. Supervised learning
means that the input data (X) and the output data ()
are measured according to a possible function (f),
which is expressed by applying the input as follows: X,
Y =1 (X).

2.3. Text Mining

The text mining discovery process involves using a
native text file or web document to acquire helpful and
comprehensible information [6], [7]. Today, the
available information is increasing, with progress in
data mining research that has led to the development of
other forms of text mining methods for mining
motivational patterns in big data. Text mining is one of
the most vital and motivational research areas, and data
analysis tools are particularly important in the text
scope of natural language. The text can be any kind of
content, such as social media posts, email messages,
text messages, word documents, web content, blog
posts, news articles, and other types of data. The
performance of text mining algorithms, including
classification, clustering, association, prediction, and
other such algorithms, is related to the methods used to
design the data warehouse and the methods through
which the data is stored [6], [7], [8]. Detailed data is
very important for obtaining proper reports. Therefore,
the high rate of big data represents a great challenge in
mining algorithms, as the goal is to obtain useful
information from big data in order to give effective
decision-making support. Text mining involves
automated methods for analyzing the content of these
documents and discovering the knowledge within
them. Numerical data mining has long been used to
examine patterns in numerical data and make
predictions based on those patterns [6], [7], [8].

3. Literature Review

David Meyer [6] provides a package integrated with
database backend support to minimize memory
demands with preceding metadata management
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performed on comprehensive text files, which relieves
the usage on several traditional file formats: plain text,
CSV text, or PDFs.

Ingo Feinerer [9] introduces text mining in R using
framework text mining provided by the tm package,
presents methods for data import and CRISP phases,
pre-processing, creating term-document matrices,
importing plain texts from files in a directory from a
vector in R, pre-processing and transforming the texts
for boosting performance and loading documents into
the memory without their compression. It works for
medium and large data.

Mohamed Yassine [10] provides a new perspective
on studying the friendship emotions and feelings,
dealing with their nature and the nature of the language
used. This case study on Lebanese Facebook users used
an unsupervised technique (k-means clustering
algorithm). The result shows its high accuracy in
determining the subjectivity of texts and predicting
friendship.

Eduardo G. Altmann [11] worked on a statistical
model and used the logicality for each word with less
emphasis on pattern frequency or frequency of an
occurrence. Furthermore, he developed a model of
behavior that determines the dynamics of word usage.

4. Research Methodology

The major objectives of this paper are to study
particular features and analyze the requirements,
procedures through text mining algorithms based on
two files called up by the Erlang shell framework. The
first file is the text file needing interpretation and
getting the result; the second one is the English
dictionary words, the main file of code execution, and
the result file.

Text mining is the sub of data mining from text data
collections [6], [7], [8], [12]. KDD is the process of
determining useful information from a collection of
data. KDD used data mining techniques, including data
choice, data preparation, data cleaning, incorporating
prior knowledge discovery on data sets, and
interpreting precise solutions of the outcome by
evaluation to obtain information knowledge [4]. The
classification model is one of the data mining
algorithms. The goal of the classification is a precise
prediction of the target class for each case on data. Fig.
1 shows the KDD process steps indicated by arrows.

Business || Data
Understanding || Understanding
Data
Preparation
Deployment t )
Modeling

/

Fig. 1 CRISP-data mining process phases [7], [8], [12]

The aim of the discovery of data mining process can
be divided further into two different goals/tasks
performed by data mining system [12], [13]:

1. Descriptive modeling;

2. Predictive modeling.

In descriptive modeling, data are described
completely in an understandable form [14], [15].

In predictive modeling, the value of one variable is
predicted from unknown values, i.e., future data are
predicted [13], [14].

Text mining methods' description and prediction are
achieved by classification and frequent pattern data
mining methods [13], [15].

4.1. Pre-Processing and Preparing the Data
i. Step-words
Delete all the punctuation marks ()[]1{}!?,;:.
for the words to be more understandable.

ii. End line by "Enter" to a new line, the text
automatically adds \n; then, \n must be removed on
whole lines in the text file.

iii. Choose the stop words (i, he, she, and, or, the, a,
an, in, etc.) or delete them from the text. The author
decided to keep them in this paper because the
dictionary contains these stop words [8], [13], [15].

Following, is the code of imported data from a text
file. This data will be sent to the process cleaning.
readTxt(FileName) ->
{ok, File} = file:open(FileName,[read]),
{ok, Txt} =file:read(File,1024 * 1024),
cleanLineText(Txt).

cleanLineText([])->[];
cleanLineText([H|Tt])->
case (H==13) or (H==10) or (H==40) or
(H==41) or (H==44) or (H==46) or
(H==58) or (H==59) or (H==91) or
(H==93) or (H==123) or (H==125) of
true -> [ 32| cleanLineText(Tt)] ;
false-> [ H| cleanLineText(Tt)]
end.

4.2. Modeling and Evaluation
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Design a model for the data classification and
implementation of the algorithm. At first, the algorithm
function calls the following files:

do_Code_Classification(MyFile,
FileDictionaryEnglish, FileNameSaveResult)->

i. The text file of the input data: it is a text file
consisting of words in the English language intended to
be classified.

ii. English Dictionary: a file containing 28,000 words
in the English language, with numbers from 0 to 9999.
iii. Results file: means the file in which the results
will store the words as true or false, with the frequent
pattern words, and the percentage words for true or
false in the text input. Fig. 2 will present the model life
cycle.

Dictionary Text file

Call English
Dictionary Text

induction

deduction

B

Text file Input Medeling

Text file Result
Fig. 2 The process phases [16]

At first, the file of input data (text input file) is
imported by the read function (readTxt(MyFile), then a
preprocessing is performed of the data text contained in
it, also calling the dictionary file.

TxtDectionaryl=readTxt(FileDectionaryEnglish),

TxtDectionary2=string:tokens(TxtDectionaryl1," "),

TextMy1= readTxt(MyFile),

TextMy2 =string:tokens(TextMy1," "),

After preprocessing the data, the algorithm will send
each word in the text to the dictionary to check if this
word is existing, true or false by the
(classfy(Word, TxtDectionary?) function, then take
each word as an item in text input to compare with all
word items in dictionary text. This idea is similar to a
one-to-many relationship in a database.

3 Item (Text Input) == V Item (Text Dictionary)|

[classfy(Word, TxtDectionary2)||Word<- TextMy2 ]
classfy(Word,[]) -> [Word,not_found];
classfy(Word,[Word]) -> Word,
classfy(Word,[HDec|TDec]) ->

case Word==HDec of
true -> [ Word | classfy(Word, TDec)];
false-> classfy(Word, TDec)
end.
The result in the variable (Resultl) is stored, after
doing preprocessing to get (Result2) as follows:

Result2 = ["this"true],
["zhu" false],
['models" true],
["used" true]

The algorithm performs a function on (Result2) to
get frequent patterns of data mining for each correct
word, after that, how many incorrect words there were
appear in the text input.

frequent_patterns([]) ->1[];

frequent_patterns(FullText) ->

Final= [ fpCount( X, FullText, [{0,X}]) || X
<-FullText 1],

lists:usort(Final).

fpCount( X, [1, [{Co,X}]) -> [Co,X];

fpCount( X , [Hixt|Ttxt] , [{Co,X}] ) ->
case X == Hitxt of

true ->fpCount( X ,Ttxt, [{Co+1,X}]) ;
false -> fpCount( X ,Ttxt, [{Co, X}]) end.

The result of (frequent_patterns(Txt) ) will be as :

"The pattern word True'

[182,"and"]

[162,"the"]

[131,"0f"]

[85,"t0"]

[60,"in"]

[49,"memory"]

[12,"have"]

[12,"als0"]

[11,"this"]

[2,"locate"]

[1,"2003"]

The first item in the set refers to frequent patterns in
each word in the text input, and the second item refers
to the word.

At the end of the evaluation algorithm, to calculate
the percentage for the whole text word Correct,
Incorrect, run the (PercentTRUE()) function.

rateTRUE([], Rate)-> Rate;

rateTRUE([[First,Second]|Tail], Rate)->

case Second == true of

true -> rateTRUE(Tail, Rate+1) ;
false-> rateTRUE(Tail, Rate)
end.

rateFALSE([], Rate)-> Rate;

4.3. Storing the Result
After processing, each input data produces output
data. Some data serves the purpose of visualization and
monitoring only. On the other hand, there is important
data that should be saved in a file and for use future
retrieval or analysis, which is dependent on the level of
importance of that data.
In the algorithm below, it is very important to save
the result in the text file output:
write_terms(Filename, Result) ->
F = fun(ltem) -> io_lib:format("~p ~n \r\n",
[Item]) end,
Text = lists:map(F, Result),
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file:write_file(Filename, Text).
rateFALSE([[First,Second]|Tail], Rate)->
case Second == false of
true -> rateFALSE(Tail, Rate+1) ;
false-> rateFALSE(Tail, Rate)
end.
As percentage, the result is printed as follows:
[ The Result Percent OF True is %',75]
[ The Result Percent OF False is %',25]

5. Result

This case is based on the importance of choosing
the most proper method of implementation of
algorithm code according to the fast runtime. Text
mining on text file using Erlang functional program is
one of the most intrinsic pillars depending on the speed
runtime execution.

Table 1 below shows different methods of execution
of the code of algorithm implementing the framework
given by Erlang shell according to the time of runtime
execution:

the code for
time:timer:tc(text,do_Code_Classification,["file.txt","d
ectionary.txt","fileResult.txt"]):

Table 1 Methods of execution of the code of algorithm
implementing the framework given by Erlang shell according to the
time of runtime execution

No. Inputfile Time of runtime execution
words

1 14 1.7 seconds

2 224 5 seconds

3 1013 18 seconds

4 9183 243 seconds

5 18098 731 seconds

Fig. 3, 4, and 5 show us the runtime execution of
processing the algorithm from the start to the
completion of the process. Fig. 6 shows the text file
result.

£).

JBEAT

EEEEEEEEEE EEEEEEEEEEEEEEEEEEEEEEEEED

1B tinerstc(test,do_Code_ClassiFication,["File.txt”,"dectionary.tat™,"

Fig. 3 The CPU status before running the algorithm -

=S Q
Fig. 4 The CPU status while running the algorithm

- RB AT

'Fig. 6 The text file result

6. Conclusion

e This paper provides an applied study in the field of
knowledge discovery using text mining. The optimum
text document is a precise all words inclusive, with the
classification of the text mining technique will achieve
a proper word text. In addition, it describes how text
data mining is always used in various fields like natural
language processing (NLP), information data
extraction, and information retrieval as the knowledge.

e The techniques used for text mining include
information of classification of the data, with frequent
pattern analysis.

e The Erlang language used in the algorithm is a
functional language. It is different from the other
program languages used in text mining and the data
mining area. Most of the frameworks have a code for
most algorithms, such as the Weka framework, which
is often inflexible to edit. Writing the code in the
Erlang language gives us more flexible algorithm
methods.
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¢ As with the most intrinsic pillars in general life, it
is the fastest implementation and provides efficient
results to support making decisions, whereas functional
programming languages are quick to perform in
implementation.

eWork has not been touched in a parallel way.
Therefore, this work can be done in the future due to
the importance and the high efficiency in the execution
time of the runtime.
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