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Abstract— UNIT PROGRAM (Credit system)
model which started in the United States in the late 19th century
has been spread in many countries around the world and has
been introduced into Vietnam since 1975. This training model
brings various benefits, and creates a new landmark to staff,
teachers and students in many schools.
The new training model "student as the center" which
has been widely applied allows students to register their
learning plan by themselves, gives students the spirit of learning,
dynamic, creative in order to achieve better results.
A genetic algorithm is inspired by Charles Darwin’s
theory of natural evolution. This algorithm is a search heuristic
that reflects the process of natural selection where the fittest
individuals are selected for reproduction in order to produce
offspring of the next generation.
In this paper, from the theory of genetic algorithm, we
will apply this algorithm to build a website that can helps
students choosing suitable schedule automatically.
Index Terms— Genetic algorithm; Evolutionary computing;
credit system

I. INTRODUCTION
Genetic Algorithm (GA) is a technique that aims to help
solve common issues by simulating the evolution of humans
or of organisms in general (based on evolutionary theory of
Darwin) in the available event of environmental regulations.
The target of GA does not provide an optimal solution, but
accurately presents the relatively optimal solution. GA is
based on the notions that the next generation is always better
than the previous generation. This is a true axiom so it cannot
prove and has become the law of evolution. In evolution, the
two indispensable processes are essentially breeding and
natural selection. They assure that the new generations
always been born to replace the older generation and new
generation will get more advantages than old one.
in GA [3], new populations iteratively are created from old
by ranking the strings and interbreeding the fittest to create
new strings. This aims to (hopefully) closer to the optimum
solution of the problem in question and search strategy that is
tailored for vast, complex, multimodal search spaces

In genetics, every cell in the body carries a certain number
of chromosomes (as in humans have 46 chromosomes).
However, with GA, each individual is a chromosome. The
chromosomes are made up of genes and genes with certain
characteristics with certain locations on the chromosome.
Genes may receive different values   (the values   of
features). An evolutionary process is performed on a
population corresponding chromosomes process to find an
optimal solution to the problem. This finding must ensure
two objectives: to exploit the best solution and the search
space survey. GA is one of search techniques to create a
balance between the exploitation significantly and the search
space survey. The environment is a main factor that
determines good or bad chromosome (called Fitness value).
GA consists of five basic rules, including initial population,
fitness function, selection, crossover, mutation [3]
Initial Population
Population consists of a set of individuals which is a
solution to the problem that needs to solve.
Each individual is characterized by a set of parameters
(variables) known as Genes. Genes are joined into a string to
form a Chromosome (solution).
In a genetic algorithm, the set of genes of an individual is
represented using a string, in terms of an alphabet. Usually,
binary values are used (string of 1s and 0s) in order to encode
the genes in a chromosome.
Fitness Function
The fitness function is used to give a fitness score to each
individual and determine how fit an individual is (the ability
of an individual to compete with other individuals). The
probability that an individual will be selected for
reproduction is based on its fitness score.
Selection Operators
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Selection phase is to select the fittest individuals and let
them pass their genes to the next generation.
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Two pairs of individuals (parents) are selected based on
their fitness scores. Individuals with high fitness have more
chance to be selected for reproduction.
Crossover Operators
Crossover is the most significant phase in a genetic algorithm.
For each pair of parents to be mated, a crossover point is
chosen at random from within the genes.

Begin

Initial populations
(chromosomes)
Coding chromosomes

Assessing its fitness

Mutation Operators

Selecting

In certain new offspring formed, some of their genes can be
subjected to a mutation with a low random probability. This
implies that some of the bits in the bit string can be flipped.

Crossing

Mutation occurs to maintain diversity within the population
and prevent premature convergence.
Mutating

.
II. THE CONSTRUCTION OF GENETIC ALGORITHM
Begin

Not relevant

Adapting the

conditions

revelant

t =0;
Result

Initialize P(t);
Let calculator adaptability for individuals of P(t);
While(loop conditions do not satisfy)
Begin

End

t = t + 1;
Selection from P(t)

Fig. 1. Framework for the proposed method

Crossover from P(t)

III. BUILDING APPLICATION BASING ON GENETIC

Mutation from P(t)
End
End

ALGORITHM

This system allows students to have the option modules
per semester. Under the provisions of the credit system, when
studying the module, students have to study all its
prerequisite modules and modules in parallel. Specifically,
students can improve module with the low score.
Before registering a module, students must be logged into
the system, Student Supported System – SSS, then choose
"Advisory selects new module". SSS will be based on the
prerequisite and parallel conditions and school section to list
the modules that students can register for the new semester.
From this list of modules, students will decide the modules in
the next semester. Conclusion, SSS will help students choose
a suitable timetable. This timetable can adapt the criteria such
as a same class hour, the less number of periods
This system is deployed with Java 1.8, Apache Tomcat
Server 8.0.15.0, SQL Server 2008.
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A. EXPERIMENTAL RESULTS

Fig. 2. Usecase diagramm of SSS website

Fig. 4. The template of SSS website

To perform the solution to this problem, we will first
select an appropriate data structure. Each population
(chromosomes) is represented by a vector containing the
values that is the subject of LopHocPhan (Module). Thus, the
gene ensures no overlapping genes.
Initiating chromosomes: this application has to ensure
that gene in the each chromosome are not same because each
student studies only one class. Thus, the same gene in
chromosome will result in the failed results.
Operators: This application consists of four basic rules,
including crossover, mutation, reproduction and natural
selection. However, the mutation will change in order to
ensure no overlapping genes.
Fitness function: in this application, the fitness function
will base on the number of periods. This means that any
chromosome with the less period will be appreciated better
than one.

f x  

1
number _ of _ periods

Fig. 5. Acedemic transcript of student that can search by SSS website

Fig. 6. List modules are opened in semester

Fig. 3. Entity diagram of SSS website
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Fig. 7. List of classes that student should register after suggesting by
genetic algorithm in SSS website

IV. CONCLUSION
This paper described the concept of genetic algorithm and
authors built SSS website that can help students choose
suitable schedule in each semester. These timetables that are
suggested from this system can adapt the criteria such as a
same class hour, the less number of periods
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