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Abstract:The article presents the place and the role of training systems in programming
contests forums. Emphasis is placed on aproject of a programming contests training system. There
are pointed basic user roles and their use cases in such a system. The described use cases may be
used as basic set for programming contests system projects.
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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 can not 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 often made
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
good in programming competitions, 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 learned. 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 - problems
in which it can be applied [2].

Often, the problems 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 competition.

The exercises practiced by the majority of contestants consist of two alternating
stages: learning a new theory and solving problems 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.

EXISTING OPPORTUNITIES

There are systems that offer users the ability to practice and compete. Such
are, for example https://www.hackerrank.com/ [3], http://mendo.mk/Welcome.do [4],
http://www.ecs.csus.edu/pc2/, https://www.domjudge.org/ [1]._Typical of them is that
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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.

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.

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 following user roles have been identified:

Role Access
Ssnertreglstered The unregistered user has very limited rights in the system.
. A student with an account in the system. She/he has right to view all
Competitor ) .
objects in the system.
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.

System Administrator has the right to edit / delete all objects, as well as

Administrator to perform all possible actions in the system.

INFORMATION OBJECTS AND OPPORTUNITIES
For each identified information object its characteristic features and actions are
manipulated by a given user role.

PROCEEDINGS OF THE UNION OF SCIENTISTS — RUSE vOL. 14 / 2017| 97




INFORMATICS

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.

Problems

Lecturers have the opportunity to add sample probelms. 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 to the problem condition.

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.

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.

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.

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.

Administration of the system

The administrator registers users with different roles - contestants, lecturers and
administrators, activates user accounts, 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.

BASIC USE CASES OF THE SYSTEM
Basic use cases are represented by the actions that identified user roles can
perform with the information objects described.

Basic use cases with information object Materials

User role: Competitor

Each competitor should see a list of all the materials added to the system and a
separate list of all the materials added in a particular category. In addition, each
contestant must be able to view specific material added and take a closer look at the
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content. In addition, a competitor must be able to search for a material added to the
system.

User role: Lecturer

Lecturers should be able to add materials to prepare the contestants. Each
material should be assigned to one or several subcategories to make the information
systematized and to facilitate the contestants. Each lecturer should be able to edit
the already added by him/her training materials. Editing must have the ability to
change the title, content, category, and attachments to the material.

Each lecturer should be able to erase material he/she adds when he/she thinks
that he/she will no longer be of benefit to the contestants.

User role: Administrator

The administrator should be able to edit any added material. Editing must have
the ability to change the title, content, category, and attachments to the material.

The administrator should be able to delete any added material when he thinks
he will no longer be of benefit to the contestants.

Characteristics related to the categories in which the materials are
grouped

User role: Competitor

Every competitor must be able to see the list of all categories added to the
system.

User role: Lecturer

Each lecturer should be able to add a new category, edit a category he/she
created by changing his/her title, add a subcategory to an existing category in the
system.

User role: Administrator

The administrator should be able to edit each of the categories added to the
system by changing its title.

Basic use cases with information objectArchive

User role: Competitor

Every contestant must be able to see a list of all the archives added. For each
archive on the list, there must be title information and a hyperlink to the
corresponding online archive.

User role: Lecturer

Each lecturer should be able to add archives.

Each lecturer should be able to edit an archive he has uploaded.

Each lecturer should be able to delete the archives added by him regardless of
their type.

User role: Administrator

The administrator should be able to edit any added archive.

The administrator must be able to delete any archive added regardless of its
type.

Basic use cases with information objectProblems

User role: Competitor

Every competitor must be able to view a list of all tasks.

Each competitor must be able to review the information related to each task,
which includes a detailed description of all attachments separately - type, size. It
must be downloadable and must be able to test its own solution for each task.
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User role: Lecturer

Each lecturer should be able to add tasks to help prepare contestants for
competitions. The environment must provide tools that can be edited by an editor
with basic word processing functions to describe the task. Each task must be
assigned to one or more subcategories.

Each lecturer should be able to edit the tasks he has already added. This
includes:

e Change the title and description

e Upload new files that replace the already uploaded files.

Each lecturer must be able to delete the tasks he has already added. When
deleting a task, the files attached to it must remain in the system if used by other
objects.

Each lecturer should be able to see the statistics of the decisions of a given task
in order to have data on the complexity of the tasks, the different decisions and the
users who have tried to solve it. It also has to see how many users have tried to solve
the problem, how many experiences each user has done and whether they are
successful. It should be possible to view a list of each user's attempts and download
the solution from each attempt, whether successful or not.

User role: Administrator

The administrator should be able to perform all possible operations on all tasks
in the system: edit and delete all tasks in the system, no matter who their author;
When deleting a task, files attached to it must remain in the system if used by other
objects.

BASIC USE CASES WITH INFORMATION OBJECT TRAINING

User role: Competitor

Each competitor must be able to upload his / her decision for a task and the
system to check it against the uploaded tests for that task. Upload options must
include Java source file and C ++ source file. You must be able to choose a compiler.
Once the decision has been sent to the system, the competitor has to get information
about the task's execution in his account. If the task is successfully completed, the
status of the task is changed for this competitor.

User role: System

The system must implement the decisions made by the contestants.

e The system can implement decisions in a consistent manner.

¢ Any solution received ranks in a queue for execution.

«\When more than one solution is received by one user within one minute, only
the first one is placed in the execution queue, and the others are ignored.

e After a solution has been executed, the system records the result and sends it
to the competitor's profile.

e The system must return to the competitor different statuses according to the
execution of the assigned task assignment.

¢ The possible status returned from the execution of the solution are:

PROCEEDINGS OF THE UNION OF SCIENTISTS — RUSE VOL. 14/ 2017| 100




INFORMATICS

Error Significance
Compilation error Compilation error of the submitted solution.
Runtime error Runtime Error (Exception or other Error)

Time limit The execution time of the decision is higher than the maximum set
exceeded by the program author.
The result of the decision is different from the result set for the

Wrong answer
9 tests.

Output format The result of the decision is the same as the one expected, but it is
error in a different format.

Users of the racing platform will have access to it through a web browser and
Internet connectivity. This way, it can be used by any device connected to the
Internet and having a web browser.

CONCLUSIONS

The following uses have the following benefits for the user:

e Ability to access systemized materials and preparation tasks.

e Ability to send solutions to added tasks.

e Implement the uploaded solutions and compare the results obtained with the
expected results.

¢ Access from different devices and at different times.

The environment project draft for training and preparation for programming
competitions can be used as a description of the basic functional requirements for
such type of environments. It can be upgraded and developed in favor of its users -
programming contestants and / or lecturers who prepare students / students to
participate in forums of this type.
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OCHOBHMU CJTYHAU HA YIIOTPEBA B CPEQA 3A
CBbCTE3ATEJIHO NPOrPAMUPAHE

NanunHa AtaHacoBa

PyceHcku yHusepcume "AHeen KbH4yeg"

Pe3rome: Cmamusama npedcmass MACmomo u porsma Ha cucmemume 3a obydyeHue npu
nodzomogkama Ha y4YyeHuuyu u/unu cmy@eHmu 3a ydacmusi 8 CbCme3aHusi o rfpospamupaHe.
AKueHmbm e rnocmaeeH 8bpXy  IPOeKm Ha cucmema, npedHa3Ha4yeHa 3a
nodzomoska/camoriofeaomoeka 3a cbCme3aHusi o npoepamupaHe. [locoyeHu ca OCHO8HUME
nompebumeriCKu pornu U ce8bp3aHume ¢ msix criydau Ha ynompeba e makasa cucmema. OnucaHume
cnyyau Ha ynompeba moeam Oa ce u3rionideam Kamo OCHOoeeH Habop Mnpu npoekmupaHemo u
paspabomkama u Ha Opyau cucmemMu 3a CbCcme3amersiHoO rpozpamMupaHe.

Kmroyoeu dymu: CwcmesaHus no [lpozpamupaHe,Cucmemu 3a cbCme3amesiHo
npozpamupare, Criyyau Ha ynompeba.
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