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Abstract. Basic Programming teachers invest considerable time and effort in
preparing for their lessons, including creating questions, designing flowcharts,
and crafting program code based on these questions and logical structures.
While it's essential to maintain the necessary preparation, there is an opportuni-
ty to streamline the process. This study introduces a solution to simplify the
conversion of flowcharts into Java program code through an automated code
generator accessible via a web browser. This tool comprises a variety of sym-
bols required for constructing flowcharts, enabling users to effortlessly translate
their flowcharts into executable source code in the Java programming language.
Users can then choose to either copy the generated Java code or save it for inte-
gration into other development environments. Furthermore, the system allows
users to save their flowchart files for future reference. The development of this
tool leveraged technologies such as JavaScript, D3graphvis, and the Laravel
framework for creating an interactive user interface. Additionally, PhpMyAd-
min MySQL was utilized for efficient database management. The System Usa-
bility Testing, which included ten core questions pertaining to the system,
yielded promising results, with users providing positive feedback and an aver-
age System Usability Scale score of 78.5.
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1 Introduction

Basic programming lecturers prepare many things that drain time and mind to
teach programming, starting from making questions, flowcharts, and program code
from questions and logic flows [1] [2]. Learning basic programming aims to provide
an understanding of how to make computer programs. Students who will study basic
programming in the future can work as programmers or in other information technol-
ogy-related fields. The primary challenge faced in a computer programming course
revolves around grasping the syntax and logic inherent in programming languages.
Syntax, in this context, refers to the set of rules governing how a programming lan-
guage's words and punctuation must be used. Essentially, every programming lan-
guage comes with its own set of regulations regarding the correct usage of words and
punctuation marks. Consequently, students frequently find themselves allocating a
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significant portion of their time to grappling with the intricacies of syntax, often at the
expense of delving into the fundamental concepts of object orientation or problem-
solving. Additionally, A programmer must develop the correct logic for a program to
work properly nature of most programming environments works against the learning
style of most students [3]. However, a program without syntax errors might still pro-
duce an incorrect result. A programmer must develop the correct logic for a program
to work properly [4].

Tasks that many lecturers need to trim down without reducing the things that
must be prepared before lectures begin. One of the stages that can be trimmed in the
preparation of lecturers to teach basic programming is making answers in the form of
program code, especially in practicum sessions. Making program codes as answers to
practicum questions requires quite a long time and effort to think, which makes the
brain rack up. Only with the condition that the flowchart is available can the logic of
thinking for conversion in the program code be done automatically.

The training of educators to convert flowcharts into Java program code can be
streamlined by implementing an automatic code generator [5]. This research suggests
creating a tool that serves as an automatic code generator through a web browser in-
terface, utilizing flowcharts for this purpose.

Visual formalisms have attracted great interest and have been heavily used in
Computer Science and related fields. A characteristic example is Harel’s state charts
which resulted from an effort to define diagrams that describe the behavior of reactive
systems [6].

Flowcharts have historically played a significant role in introductory Computer
Science courses, serving as a valuable tool for acquainting newcomers with algo-
rithms and programming [7]. Research literature indicates that these visual representa-
tions can be particularly effective for individuals who learn best through visual
means, aiding both the creation and comprehension of algorithms [8].

This study proposes the development of an automated code generation tool,
accessible through a web browser, which utilizes a well-structured flowchart as its
foundation. This tool encompasses a variety of symbols necessary for constructing a
comprehensive flowchart. Users can seamlessly convert their flowcharts into accurate
Java programming language source code. A notable feature of this tool is its built-in
debugging support, which facilitates the process of identifying and rectifying errors
within a computer program [9]. Moreover, users can either copy or save the generated
Java code for use in alternative integrated development environments (IDEs). Addi-
tionally, the system allows for the preservation of flowchart files for future reference.

This tool comprises a variety of symbols essential for crafting flowcharts. Us-
ers have the capability to transform these flowcharts into tangible source code com-
posed in the Java programming language.

The resulting Java code can be copied or saved in different integrated devel-
opment environments. Furthermore, the system is equipped to store flowchart files for
future reference. The development of this tool employed JavaScript, D3graphvis, and
the Laravel framework for constructing interactive user interfaces, along with
PHPMyAdmin MySQL for effective database management [10].
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The evaluation of System Usability Testing Tools, which included ten key
questions regarding the system, yielded encouraging outcomes, with users providing
favorable feedback. This resulted in an average SUS score of 78.5.

This paper consists of 3 sections: the first section discusses the introduction,
the second section discusses related works, the third section describes the basic pro-
gramming topics used in research in this paper, the fourth section discusses the core
method regarding the Java code generator from flowcharts, section fifth discusses
system implementation, section six discusses system evaluation, and section seven
discusses conclusions.

2 Related Works

2.1 Code Generator

A design pattern-oriented approach was implemented to realise a state machine
that incorporates hierarchical, concurrent, and historical states, all aimed at enabling
Automatic Code Generation from UML State Chart Diagrams [11]. A new framework
for Java code generation from a flowchart is also produced and verified for correct-
ness [12]. Another reality is presented as a detailed overview of UJECTOR [13]. Im-
plementation A tool inputs UML class, sequence, and activity to generate executable
Java code. Combination activity diagram with sequence diagram as an input to gener-
ate code [14]. However, [15] presents the RM2PT tool based on their proposed ap-
proach to automated prototype generation from requirements models for requirements
validation. The four case studies (LibMS, ATM, CoCoME and LoanPS systems) have
been investigated, and the experiment result is satisfactory. There is also available
proposes a tool and complete method to draw and convert flowcharts into C++ lan-
guage [16].

2.2 Visual Programming

A program is symbolised through a diagram resembling a flowchart within a
visual programming language. Students acquire programming skills by actively creat-
ing these diagrams. To employ this method, specialized integrated development envi-
ronments (IDEs) are necessary. This visual technique is commonly employed to in-
struct beginners in programming, including schoolchildren, undergraduates, and those
without prior computer science experience. Visual tools simplify the comprehension
of fundamental programming concepts [17].

Visual tools also make the courses more interactive. As a result, several such
tools have been developed. In this section, we list a set of tools that allow the imple-
mentation of visual programming approaches [14].

The RAPTOR tool offers capabilities like arrays, object-oriented program-
ming, modular support, file input/output, and debugging services. However, it does
not include features for exception handling or thread creation. RAPTOR's main objec-
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tive is to improve students' problem-solving skills, and its stable version from 2015 is
accessible to users at no cost [17].

The educational programming language, Scratch, created in 2005, operates on
a block-based system. Users work by dragging and dropping programming blocks
from a selection and assembling them together in a manner reminiscent of a jigsaw
puzzle.

In contrast, the Microsoft VPL Tool, initially launched in 2006 for robotic ap-
plication development, organises programs as sequences of activities linked to ac-
complish specific tasks. This tool is equipped with capabilities for creating arrays,
lists, if-else conditions, variables, customized activities, debugging, and multitasking
support. However, it does not include features for object orientation, file input/output,
or exception handling.

Blockly, an open-source VPL is like scratch. A user may create a program us-
ing Blockly provided web interface and translate it into JavaScript, PHP, Dart, XML,
and Python [18].

The Visual Logic tool presents a graphical interface that covers fundamental
programming concepts such as variables, arrays, pre-and-posttest loops, if-else condi-
tions, procedures, debugging, and improved input/output capabilities for console and
text files. However, its primary limitation lies in its dependence on the operating sys-
tem, as it can only function on Windows OS.

On the other hand, the Flowgorithm tool is a graphical application that enables
developers to write and execute programs using flowcharts. It offers a straightforward
method for creating computer programs that can be executed directly and converted
into various source languages like C#, C++, Python, Perl, Java, and more. Flow-
gorithm's features include array creation, modular support, a graphical variable win-
dow for monitoring, support for multiple languages, loops, adaptable expressions,
recursion, and a user-friendly interactive output system.

3 Topic of Basic Programming Learning

Basic Programming is an introductory-level course that utilizes the Java lan-
guage. The Fundamentals of Programming course aims to impart knowledge and
comprehension of fundamental algorithmic principles and basic programming tech-
niques. Students acquire the foundation to tackle logical problems using flowcharts
throughout this course. The basic programming learning system covers five key top-
ics: Variables, Data Types, Operators, Input-Output; Selections; Looping; Arrays; and
Functions. Detailed information on each of these topics is provided within the system.
1) Variables, Data Types, Operators, and Input-Output

Variables are used in programming languages to store temporary values which can
be reused later. Variables have a data type and a name. Data type indicates the type of
value in that variable.

2) Selections

Selection is an instruction which is used to select one possibility from several con-

ditions, true or false. The general syntax used in Java for selection is "if"" and "else".



106 M. Mentari et al.

3) Looping

Repetition or iteration are commands to repeat one or more statements several
times. Loop statements are used so that we don't have to write one/a set of statements
repeatedly. That way, typing errors can be reduced. Loops have two types, namely,
Definite loops and Indefinite loops.
4) Arrays

Arrays are complex variables with the same data type, use the same name, and
have a certain index. It is a set of values (elements) with the same data type. Where
each Array element can be accessed using a unique index
5) Function

A function is several instructions that are grouped together, stand-alone, which
function to complete a particular job. If you use a function, the program can be ar-
ranged in a more structured (more modular) and effective way.

4 Java Code Generator from Flowchart
The user performs the program code generator by adding flowchart charts as

needed, filling in the description label for each chart that has been selected, and de-
termining the direction of the arrow indicating the continuation of the logical process.

processElement(element, parent = "", branch = "")

index = @; ind < element.length; index++
obj = element[ind
nodeld;
prevobj = element[index - 1];
previd;
nodetype = obj.nodetype;

if(parent){
= processIdFormat(obj.id, parent, branch);
processIdFormat(prevObj?.id, parent, branch);

obj.id;
prevOobj?.id;
lement[@]){
de (nodeId, obj, nodetype);

Node (nodeld, obj, nodetype);
processEdge(element, prevId, nodeld, previd);

Fig. 1. ProcessElement Function

When the user opens the task page, a function-first will call existing JSON da-
ta in the database using Ajax. Initially, the JSON data will only consist of start nodes
and end nodes. From there, the data will be manipulated to make a code and a graph
based on the JSON data. It is also designed to enable users to interact with the graph
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by adding, editing, or deleting. This function is used to create dot language and render
it into graphs. The function for receiving JSON data Ajax called in function refresh. It
has a series of list functions to produce correct dot language.

processNode(nodeld, obj, nodetype){

id: nodeld,

.dtype + " "
nodes.push({ : nodeld, 3 ", label: label });

label .name + * .
nodes.push({ id: nodeId, : “rec label: label });

3 1);

.prompt + " "
id: nodeld, s e: a m", label: label });

.prompt;
id: nodeId, shape: "p: m", label: label });

.variable + "
nodes.push({ id: nodeId, shape:
nodes.push({ id: " + nodeId, shape

if (obj.TrueBranch) {

processBranchIf(obj.TrueBranch, nodeld, "Tr

}

if (obj.FalseBranch) {

processBranchIf(obj.FalseBranch, nodeld,
o
I

Fig.2. processNode Function

processEdge(element, from, to, label){
console.log(from, to);
res = isHaveBranch(element, from);
if(res == "Selection"
from = "endif_

+ from;

else if(res == "Looping"
from = "endfor_" + from;
else

from from;

edges.push({ from: from, to: to, label:label });

Fig. 3. processEdge Function
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Furthermore, processElement shown in Fig 1, is used to iterate the elements in
the JSON data and perform node and edge creation using processNode shown in Fig 2
and processEdge functions, shown in Fig 3. The function which calls processNode is
used to process the node contained in JSON data to transform it into a node in dot
language, here, the nodetype of the data defines how data is translated into dot lan-
guage it is including its id, shapes, and label. processEdge is used to define each node
relation in accordance with the structure in the JSON data. Later, nodes and edges are
collected in the format of dot language and rendered by d3. graphviz.

5 System Implementation

5.1 Architecture

The web-based system has been created utilising the Laravel framework.
Laravel is an open-source PHP web framework that operates on the MVC (Model-
View-Controller) architectural pattern. As depicted in Figure 4, the MVC framework
facilitates interactions between the user and the database.

Within this MVC framework, the model component handles the data utilised in
your application. It plays a crucial role in retrieving data from the database, performing
necessary operations dictated by your application, and subsequently storing that data
back into the database. The Model oversees the data exchanged between the database
and the User Interface.

Requesting Data
———

Responsing Data

Model

(

Response From User
:

View Controller

M

Rendering data

User Interact

|
..Z‘

Fig. 4. Architecture System

The view component represents the User Interface, defining the template sent
as a browser response. Within this component, the code presents data on the user's
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browser. For instance, it includes elements such as buttons, textboxes, dropdown
menus, and various other widgets displayed on the browser screen.

On the other hand, the controller component plays a pivotal role in interacting
with the model component. It retrieves data from the database and transfers it to the
view component to generate the desired output on the user's browser screen. Similar-
ly, when a user inputs data, the controller retrieves that information and then either
performs specific operations or inserts it into the database through the model compo-
nents.

The system architecture generally follows the visible MVC framework model.
Java is used as a model (M), HTML/CSS/JavaScript as a framework for the View (V),
and JSP for the controller (C).

5.2 Business Process

An overview of a business process can be seen in Fig 5. When the user opens
the website, they are prompted to log in. After logging in, they can navigate to the
task section. Initially, they will encounter a default-generated flowchart consisting of
a start and end node. The interactive features allow users to add and edit nodes within
the flowchart. The website offers various basic nodes for the flowchart, including
declare, assign, input, output, decision, and loop nodes. The user can use the add and
edit functions to draw the flowchart according to the given task.

View Controller Database
NPl ied wegai |, et
\
Tra?;?:‘bed 4em GetData —a—— &:‘:::: —

Fig. 5. Business Process Overview

Once the flowchart is completed, it is saved in a JSON format database. The
flowchart is then translated into an array of code using a rule2code function. This
code is further translated into HTML using the translate function. The JSON database
is also transformed into an array of nodes and edges using the generate flowchart
function. This Function consists of the processElement function, which traverses the
JSON data performing processNode and processEdge to create nodes and edges to be
collected and translated to dot language, later rendered using d3-graphviz, providing a
visual representation of the flowchart to the user. Finally, the flowchart and corre-
sponding code are instantly generated or updated after the user adds, edits, or deletes
nodes.
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5.3 Convert Question to JSON File

Before creating a flowchart, the user first creates questions in the form of story
problems so that the program's logic flow can be mapped. If there are examples of
case study questions like the one below, then the conversion results are in JSON form,
as shown in Table 1.

Question

“Sebuah sistem dibuat untuk menentukan pakaian dan peralatan yang harus dibawa
pengguna sesuai dengan kondisi cuaca. Jika suhu lebih dari 27° C, maka pengguna
disarankan memakai dress, kemudian dilakukan pengecekan apakah saat ini hujan,
jika hujan maka pengguna disarankan untuk membawa payung, sedangkan jika tidak
hujan maka pengguna disarankan untuk memakai sunscreen. Namun, jika suhu
kurang dari atau sama dengan 27° C, maka pengguna disarankan memakai celana
Panjang”.

Table 1. The Result of translate to JSON Data

Json Data

[{"id":1,"nodetype":"Start"},
{"id":2,"nodetype":"Declare","name":"suhu","dtype":"int"},
{"id":3,"nodetype":"Declare","name":"hujan","dtype":"char"},

"o

{"id":4,"nodetype":"Input","name":"suhu","prompt":"Masukkan"},
{"id":5,"nodetype":"Input","name":"hujan","prompt":"Masukkan"},
{"id":6,"variable":"suhu","operator":">","value":27,"nodetype":"Selection",
"TrueBranch":[{"id":1,"nodetype":"Output”,"prompt":"Memakai
Dress"},{"id":2,"variable":"hujan","operator":"equals","value":"y","nodetype":"Selection","Tru
eBranch":[{"id":1,"nodetype":"Output","prompt":"Membawa
payung"}],"FalseBranch":[{"id":1,"nodetype":"Output","prompt":"Memakai sun-
screen"}]}],"FalseBranch":[{"id":1,"nodetype":"Output","prompt":"Memakai celana pan-
jang"}1},

{"id":7,"nodetype":"End"}]

5.4  User Interface System

The main user interface display looks like Fig 6. Each topic contains a table of
questions containing story questions, further showing the code generator page like Fig
7. The code generator page has two sides, left and right. The right side is where the
flowchart is made, and the right side is part of the Java code conversion. In the
flowchart creation section, the user can right-click on each shape to add a new shape
and continue linking it to the next shape in the form of processing, input, selection
and so on.
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Dasar Pemrograman

Pemrograman adalah proses membangun aplikasi atau perangkat lunak dengan tujuan tertentu. Dengan sebagian besar bisnis
maju secara signifikan dalam penerapan teknclogi, memperaleh keterampilan komputer menjadi sangat penting, Mempelajari kode
28 Topics menggunakan bahasa pemrograman terbaik dapat membantu Anda mengelola proyek secara efisien dan menjadikan karier Anda
sebagai pengembang perangkat lunak lebih memuaskan. Pada artikel ini, kami menemukan arti dari bahasa pemrograman dasar,
Yasar Pemrograman membahas pentingnya mempelajari cara membuat kode, menjsiajahi lima bahasa berbeda yang dapat Anda gunakan untuk
aplikasi, dan me 1ip untuk bahasa pemrog; baru.

Task No Question Show

aleks] 1 Buatlah fiowchart cara menghitung segitiga menggunakan data tipe integer dan double

2 Buatlah flowchart cara menghitung segitiga

Showing 110 2 of 2 entries

Previous Next
Fig. 6. Auto Generator Java Code User Interface
@ -

=) hujan char

DELETE

public class myclass(){
@ static Scanner scanner = new Scanner(System.in)j
public static void main(String args[1}{
int suhuj
char hujan;
System.out.println( ‘Masukkan suhu');
suhu = scanner.nextInt();
system.out.printIn'Masukkan hujan');
hujan = scanner.next().charat(1);
if(suhu > 27){
System.out.println(’Memakai Dress');
1f(hujan equals y){
System.out.println(’Membawa payung');

R } slse ¢
< ] System.out.println('Menakai sunscreen');
"T@ } else {
== / System.out.println{ 'Memakai celana panjang');
X A }
|)’_‘v‘ij{ ¥
\l_/ }

Fig. 7. Auto Generator Java Code User Interface Detil

6 System Evaluation

6.1 A Subsection Sample

System evaluation was applied to five lecturers teaching basic programming
courses (participants). Testing the System Usability Scale System (SUS) uses ten
types of questions about:

1) Desire to use the system again.

2) System usage requirements

3) ecase of use of the system

4) The need for technical support when using the system.

5) The level of differentiating the system from the existing one
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6) System inconsistency

7) System usage speed

8) Convenient system to use.

9) Easy-to-use system

10) Requires much preparation before using the system.

Table 2. Result of the SUS Test

Participant ql 92 g3 g4 g5 g6 q7 g8 q9 ql0O Score
pl 3 4 4 2 5 1 4 2 5 2 75,0
p2 4 2 5 2 4 2 5 2 4 2 80,0
p3 4 3 4 3 4 1 5 2 5 2 77,5
p4 4 2 4 2 4 2 4 2 4 2 75,0
p5 5 2 4 2 5 2 5 1 4 2 85,0

The results obtained from the SUS test are shown in Table 2. The average val-
ue obtained is 78.5, with the highest value of 85 and the lowest value of 77. This
shows the user's response to the Java code generator system is good.

7 Conclusion

This paper presents an auto generator Java code system from flowcharts for
basic programming learning. The system is created by generating graphs from rule
submissions stored in the database and stored in the JSON file. Using some of the
functions that have been created, the graph will find out the initial and end nodes of
each shape flowchart along with the identities of variable names, functions or other
needs in the questions provided. Making a website-based system in this paper uses the
Laravel framework, which includes View, Controller, and Database. The results of the
SUS test on this system showed a good and positive response from users achieving an
average SUS score of 78.5. This value shows a good response from the basic pro-
gramming teachers when using the system code generator that has been made. In the
future, a Java code generator website with more detailed topics is needed, not just
topics in basic programming courses.
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