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Abstract 
The competitions in Informatics in Bulgaria for students appeared in the late 80's of the last century. 
They follow the idea of math competitions, but using computers. The relevance and importance of the 
problem of developing and practicing skills in competition programming in students in Computer 
Science and related studies stems from the need of today's globalizing society of creative thinkers with 
a comprehensive and systematic understanding of the essence and relationship of objects, 
phenomena and etc. Participation in programming competitions has a positive impact on the 
professional development and skills of students and should be encouraged, organized and developed.  

At the core of success always lays a lot of hard work and good preparation. Programming 
competitions are as all other competitions in terms of the preparation needed to achieve results. An 
athlete cannot be good without training. Solving many tasks is the only thing that can help in inventing 
and implementing algorithms and data structures. In addition, experience helps to overcome some 
types of mistakes. It remains to be solved the problem of the ability to train alone. Exploring ways to 
implement the idea for better training led us to the design and development of a platform for publishing 
training materials and tasks from different competitions, analyses, test data and authors’ solutions. In 
this paper, we present an analysis of the specific features of the competitions in informatics for 
students and the basic functional characteristics of a platform for students training. 
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1 INTRODUCTION 
The basis for success is always a lot of hard work and good preparation. The programming 
competitions are like all other competitions in terms of preparation needed to achieve results. A 
competitor cannot be good without training. Solving many tasks is the only thing that can help in 
inventing and implementing algorithms and data structures. Also, experience helps overcome some 
types of mistaken mistakes. It remains to be solved the problem of the ability to train alone. 

Some competitors may be lucky enough to have a teacher instructing them. Others may have a school 
to visit. This is a great start for those who want to become racers, but it only helps somewhere. If 
someone wants to be among the best, he has to do much more than the time and the power can be 
taught by his lecturers. And there are things in which there is no way for a person to be only scientific. 
It is important to make some conclusions yourself. So the effect is radically different. 

So far, computer science is extremely popular and there are many places on the web where one can 
train alone. Besides the standard theory that can be learned by a teacher, a book or the Internet, they 
can be found much more useful - tasks in which it can be applied [1]. 

Often, the tasks in the training sites contain different features that make the problem solved more 
interesting or more complex. It's very useful to have seen some tricks before they hit an important 
race. 

The exercises practiced by the majority of contestants consist of two alternating stages: learning a 
new theory and solving tasks related to it. The better a competitor becomes, the more the volume of 
new theory reduces, and the volume of solved tasks in each cycle must be increased accordingly. 
Competitive Informatics concentrates on certain popular themes and very rarely emerging tasks 
whose solution relies on another theory. By learning the specific topics, a competitor will be prepared 
for over 90% of the tasks that fall on a race. 
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2 COMPETITION PROGRAMS IN HISTORICAL FACTS 
The competitions in Informatics for students in secondary school in Bulgaria as well as those in the 
world were launched in the late 80's of the last century. They follow the idea of math competitions, but 
using computers. The first National Olympiad in Informatics was held in 1985. In 1987, Bulgaria 
organized an international competition with the participation of 7 countries. In 1989 again Bulgaria 
hosted the first International Olympiad in Informatics, in which participated the representatives of 13 
countries. The International Olympiad in Informatics has been held to this day, involving competitors 
from over 80 countries. In 1993, the Balkan Olympiad in Informatics was launched in Romania by 
holding the first Regional Student Competition. Soon afterwards, more regional competitions 
appeared, such as the Central European Olympiad in Informatics, the Baltic Olympiad in Informatics, 
the Latin American Informatics Olympics. In 2007, Serbia hosts the first international competition for 
students up to 15.5 years - the Youth Balkan Olympiad in Informatics [2]. 

In recent years there has been a tendency to popularize two other forms of programming 
competitions: 

- Company - Top Coder, Google Jam, MusalaSoft and more. 
- Open online competitions - Timus, USACO, OpenCup, CodeIt and others. 

Typical of them is that they are run on the Internet and besides racing opportunities, they offer training 
and preparation skills through racing tasks. 

One of the goals of programming competitions is to satisfy the need to highlight the lead. This reflects 
the creation of competition between students and the pursuit of personal development. 

The only national programming competition for students in Bulgaria is the Republican Student 
Olympiad in Programming (RSOP). It is independent of a particular organization and is carried out with 
the idea of popularizing the rational programming among the future specialists in the field of 
Informatics and Computer Science. In order to allow selection of teams to participate in the 
International Student Olympiad in Programming ICPC, organized and conducted by Assosiation for 
Computer Machinnery (ACM), a general sponsor of which IBM has been for many years, the rules for 
running it are as close as those of ICPC [3]. 

The main difference between students and secondary school students’ programming competitions is 
the form of conducting the competitions themselves - secondary school students' competitions are 
individual, while the students’ competitions are team members. 

3 STUDENT CONTEST PROGRAMMING SPECIFICS 
Young people are often engaged in activities that are of a competition nature. The characteristic of this 
type of activity is the need for a set of qualities - not only good theoretical training but also 
psychological stability, good knowledge of the rules for the competition, choice of the right strategy. 
The rules for organizing and conducting student programming competitions are in the Association for 
Computing Machinery style and provide for teamwork. Each team consists of three competitors, 
having only one computer for work. This is an additional feature and creates conditions for 
complicating the situation from the point of view of "team building", matching the strengths and 
weaknesses of teammates, allocation of roles and types of tasks among the competitors of a team. On 
the other hand, even if the contestants are not exceptional talents, with hard work and good 
synchronism in the team the results can be very good. The main success factors of a team during a 
programming contest are: 

• Each competitor has knowledge of standard algorithms and can choose the right algorithm for 
each task in a particular area; 

• Each contestant can turn one algorithm into a working program; 
• Have a built-in strategy of work and synchronization between the individual competitors in the 

team. 

The qualities of the individual competitors can be assessed according to the following criteria: 

- Theoretical and mathematical preparation; 
- Algorithmic thinking; 
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- Areas of competence; 
- Experience in execution; 
- Writing speed. 

Once individual knowledge in the field of algorithms and programming skills reaches a high enough 
level, improving the team strategy will bring even better results to the team. There are a variety of 
tactics and ways to achieve this aim. Each team has to choose the one that is best suited to it or 
invent its own. Several exemplary variants with their strengths and weaknesses can be mentioned. 

The main problem arises from the fact that there are only one computer for three athletes. One 
approach to tackling this problem is "profiling", i.e. each member of the team being an expert in a 
particular problem area. Thus, after determining the task type, anyone can deal with the solutions to 
these tasks that are from his profile. This is not always possible because some contestants are good 
at compiling a task algorithm, while others do better in writing. However, each of the three athletes 
must have minimal knowledge in each field to be able to assist their teammates in the event of a 
problem in writing or detecting errors. 

Another strategy is that two players from the team work on considering the solution of a given task 
while the third one tries to write some already algorithmically clear task. Sometimes it's harder for a 
person to get into the task condition and choose an algorithm suitable for it. It is possible to miss a 
significant part of the task condition. This is even more likely if the conditions are in a foreign 
language. Involving a second person in the process of clarifying the condition of the task often solves 
this problem. Once the solution is found, then the work of more than one person on this task is 
undesirable. It is best for one of those who have decided to start writing it (on a sheet or computer) 
and the other to start working on an unsolved task yet. 

4 EXISTING OPPORTUNITIES 
There are systems that offer users the ability to practice and compete. Such are, for example 
https://www.hackerrank.com/ [4], http://mendo.mk/Welcome.do [5], http://www.ecs.csus.edu/pc2/, 
https://www.domjudge.org/ [6]. Typical of them is that the interface is in English and does not offer 
access to a set of systematized materials for preparation. Some of them, such as PC^2, are 
complicated for configuring by a non-experienced user. 

As a result of the study of existing alternatives and on the basis of the facts presented, the necessity 
of a system, which assists the training of computer science contestants, can be found. It is good to 
contain appropriate materials categorized by the theoretical type and resources for preparation and 
training for programming competitions. Potential users of this system will be students, students and 
lecturers to access structured training materials and training opportunities. Using the system will allow 
for adequate and easy preparation for participation in competitions and programming Olympiads. 

5 FUNCTIONAL CHARACTERISTICS OF THE DESIGNED SYSTEM 
The Programming contests software system should be implemented as a web application. It will 
provide its users with access to training materials, exemplary tasks accompanied by tests and author's 
decisions, and news related to racing programming. Training materials will be grouped into separate 
categories and marked with appropriate tags to allow competitors to navigate as easily and quickly as 
possible and to prepare them in a systematic manner. Sample tasks will be accompanied by tests and 
sample solutions so that the user can really see if a task is successfully resolved or is still working on 
it. The up-to-date news will contain information on upcoming events related to racing programming. 

5.1 User roles 
The system's functional features are categorized into user roles that can perform or have access to 
these actions. Every role in the hierarchy inherits all the rights of the previous roles. The user roles 
that we have been identified are described in Table 1. 
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Table 1. User’s role description. 

№ Role Access 

1 Unregistered user The unregistered user has strongly limited rights in the system. 

2 Competitor A student with an account in the system. She/he has right to view all 
objects in the system. 

3 Lecturer Teacher / lecturer with system account. She/he has the right to add 
objects and edit / delete the objects created by her/him in the system. 

4 Administrator System Administrator has the right to edit / delete all objects, as well 
as to perform all possible actions in the system. 

5.2 Information objects and opportunities 
For each identified information object its characteristic features and actions are manipulated by a 
given user role. 

5.2.1 Materials 
Only lecturers have the opportunity to add training materials. The materials are divided into separate 
categories and marked with labels to make the information well organized. This way, users can easily 
and quickly orient themselves and then plan their preparation. 

5.2.2 Problems 
Only lecturers have the opportunity to add sample problems. Like materials, the problems are again 
divided into categories and marked with appropriate labels. When adding a problem, it is also possible 
to attach sample solution files, solution explanations, and task tests related to the problem condition. 

5.2.3 Archive 
Ability to add backup information divided into two main types. The first possible type is an archive of 
previous events. The second possible type is a link to an external site where appropriate archival 
materials are available. 

5.2.4 News 
Ability to add news related to upcoming events and programming events. The aim is students and 
students who are preparing to be informed as soon as possible about these events. 

5.2.5 Training 
An opportunity for contestants to upload solutions to the sample problems and, after performing the 
tests, to get information on whether their solution is correct or not. 

5.2.6 Searching 
Ability to search among the materials and problems added to the system. Lists of materials and 
problems in the different categories. Lists of materials and problems marked with certain labels. 

5.2.7 Administration of the system 
The administrator registers users with different roles - contestants, lecturers and administrators, 
activates user accounts, and has access to a list of active users. Other actions with the system that 
the administrator performs is the management of categories in which the uploaded materials and tasks 
are separated, and the management of labels to mark different materials and tasks. 

6 CONCLUSIONS 
Participation in programming competitions has a positive impact on the professional development and 
skills of students and should be encouraged, organized and developed. The concrete benefits of this 
activity are reflected in: 
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• Development of Algorithmic Thinking; 

• Better preparation for the real professional life - the problems of competitions are considerably 
more difficult than usual in software production; 

• Easier to find a job - good software companies are highly valued and looking for contestants, 
and most of the job interviews require rational thinking. 

As part from the Department of Informatics and Information Technologies in University of Ruse we 
have been working on these issues for quite some time. The results achieved are not to be ignored, 
but our goal is to create the conditions for involving more students in the preparation for competition 
programming. With this paper we propose basic ideas for a competition platform in informatics. The 
platform will provide the publication of training materials and contest tasks, analyses, tests data and 
solutions. 
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