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1. Introduction

The BENEFIT project outcomes are set to improve the quality and attractiveness of study programmes
in telecommunications engineering domain which is currently facing many challenges. The main
project goals are set to modernize and harmonize the study programmes in telecommunication
engineering, and to renew traditional course of studies by developing modernized classes that will

integrate topics from emerging telecommunications domain.

The process of harmonization of ICT study programmes facilitates the cooperation between the
universities, i.e., the higher education institutions (HEIls) in the West Balkan (WB) region, as well as
their cooperation with other universities where higher education reforms are supported by EU. The
project consortium gathers nine universities: three EU universities (UNI-KLU, UL, FERIT), and six WB
universities (UBL, UNSA, UNTZ, UB, UNI, UNS). Since industry in the WB region requires graduates with
a modern and skilled profile but faces significant drain of engineers, the modernization of
telecommunication engineering study programmes is conducted for the HEIs within the region. In
order to achieve that graduates’ profile better match the requirements of the labour market, the
project requires the cooperation of HEls and industry in the ICT domain. The aim of WB HEls is to
improve their study programmes and the teaching methodologies through collaboration with regional
and international ICT industry partners. The universities and companies should strengthen their

relations, inducing a better understanding of the fast job-market evolution.

The project gathers universities and their associated industry partners. The consortium has been
created by four companies in the ICT domain (ENT, BICOM, CISCO, RT-RK), a technology park (BIT), a
cluster (NiCAT), as well as four other companies as associated partners (AN, ZM, SE-DMS, and VOICT
technology park). To provide concrete information and promote available telecommunications study
programmes, internship opportunities and job opportunities to a wider community, the central project
web platform is created. It gathers all information related to the achieved project goals set by partner
universities that aim to improve study programmes and enhance student mobility, introduce new
interdisciplinary programmes, and start actions of joined education and training in conjunction with
associated industry partners. This central project web platform is a starting point for all others created
within different WPs. The activities related to development and implementation of the central project

web platform are assigned to FERIT.
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2. Central project web platform

The central project web platform is available at: https://www.project-benefit.eu/eplatform/.

The tasks related to the platform development and implementation are assigned to project team
members from FERIT. The platform is aimed to promote achieved project results and to provide all
relevant information related to available modernized ICT study programmes, as well as existing
internship, training and job opportunities to a wider community. The platform should be used for the
promotion of all necessary skills, as well as existing needs and opportunities within the
telecommunications domain. Within the defined timelines, the following steps related to the
development and implementation processes of the central web platform are included:

e the central project web platform is designed (FERIT) and approved by the project coordinator

(UNI-KLU)

e the central project web platform is released

e the central project web platform is linked with all other e-platforms created in different WPs.
The integrated central project web platform includes information related to:

e the modernized ICT study programmes of the involved HEIs

e the ICT companies in the region

e the prepared knowledge resources

and also available information regarding:
e the training opportunities
e the internship opportunities
o the job offers

e all other relevant events.

Therefore, this integrated central project web platform connects all other e-platforms developed in

the following WPs:

e inthe WP1:
OFFICIAL PROJECT WEBSITE: (I.) a website for all relevant information about project activities

e inthe WP2:
STUDY PROGRAMMES WEB PORTAL: (Il.) a web portal of HEIs’ modernized ICT study programmes
INDUSTRY WEB CATALOGUE: (IV.) a web catalogue of industry capacities and companies

e inthe WP3:
TEACHING MATERIAL REPOSITORY: (l1l.) a web repository for class and lab sessions material

e inthe WP4:
INDUSTRY INFORMATION PORTAL: (V.) an information portal for training, internship and job

opportunities.
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https://www.project-benefit.eu/eplatform/

Within this document the following classification of the terminology related to the individual parts of

the central web platform (i.e. the e-platforms) is used.

The website:
e The website presents a collection of related digital content, identified with a common domain
name, and published on a web server.
e The website is accessible via network by referencing a uniform resource locator (URL) that

identifies the site.

The web portal:
e The web portal represents a specially designed website that brings information from diverse
sources together in a uniform way.
e Each information source gets its dedicated area on the page for displaying information.
e The users logged through their user accounts may determine which content can be added to

the portal or deleted from the portal configuration.

The web repository:
e The web repository is used for data collection and digital content storage.
e The access to the stored content may be restricted, depending on whether access is allowed

only to authorized and authenticated users, or to any anonymous website visitor.

The web catalogue:
e The web catalogue may deliver the content such as information, news or updates.
e The delivered content can be related to any specific topic, providing information on a social

network or providing links to outside content that may help users beyond existing service.

The web platform:
e The web platform presents a collection of technologies developed as open standards by the
World Wide Web Consortium and other standardization bodies.
e Itincludes technologies such as computer languages and APIs that were originally created in
relation to the publication of Web pages.
e The web platform allows updates of published data and co-operation among multiple users

while addressing privacy risks.
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Figure 1. The screenshot of the central project web platform

The objective of the central web platform, as presented in Fig. 1, is set to provide all relevant

information about the project activities, the partner HEls, their study programmes and industry

information in the WB region. Thus, this web platform links together:

(I) the website - official project Internet site comprising information about the project activities,

ICT study programmes, enrolment procedures across all EU and WB HEI partners, as well as

important documentation and contact data;

(1) the web portal - to make modernized ICT study programmes of involved WB HEIs” more visible

and accessible to students in both WB region and EU;

(11.) the web repository - to store all developed or enhanced class and lab material;

(IV.) the web catalogue - to promote associated partner companies in WB region, and

(V.) the information portal - to inform about available training and internship opportunities, job

offers, seminars and all other relevant events in WB region and wider

(VI.) all other important official information.
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The drafted design and description of the whole central web platform and its structure is conducted
by the FERIT team members from the Department of Communications Engineering: D. Zagar (Full

Prof.), S. Rimac-Drlje (Full Prof.), V. Krizanovi¢ (Assist. Prof.).

The implementation and description of individual parts of the platform is conducted by the FERIT team
members from the Department of Computer Engineering: Z. Krpi¢ (Assist. Professor), I. Luki¢ (Assist.

Professor), and D. Dosen (Senior Lab. Techn.).

This deliverable, i.e. D6.1 describes the structure of the whole platform and the way in which it is

connected to all other e-platforms created in different WPs.

Individual parts of created central platform, i.e. other e-platforms will be also documented within the
following deliverables - D2.3: ICT study programmes web portal, D2.4: Industry catalogue, D3.5:

Teaching material web repository, and D4.1: Industry portal.

The platform content update will be facilitated by the WB HEIs’ in cooperation with the ICT companies
and clusters in the WB region. They will offer information on the study programmes, internship

opportunities, company catalogues and employment opportunities for the years to come.

In order to enable the content on the web platform to be maintained by the partner universities, one
person is delegated from every university for activities related to administration of the central web

platform in order to input and edit the following:

- institution profile information;
- description of the modernized ICT study programmes;
- description of companies to be listed within catalogue;

- all related linkable content.

Also, upload of teaching material in the repository can be conducted by the same delegated persons
from the universities or the teachers that have their created accounts. They should be able to:
- input and edit description of the modernized and new courses;

- upload and store class material within repository.

Moreover, the persons delegated for the web platform content editing should enable their industrial
partners to upload information related to training and internship opportunities, job offers, seminars

and all other relevant events.
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2.1 Official project website

The central project web platform is intended to enhance visibility of achieved project results in

conjunction with an interactive official project website developed in WP1.

Therefore, within the home page of the central project web platform, the following link to the official

website is shown: https://www.project-benefit.eu/, as presented in Fig. 2.

N BENEFIT

engineer profile to meet modern
| | ’ I | society and industry needs

ICT study programmes Teaching materials

Contact/About

4

Industry information portal

Official project website:

The official project web site comprising information about project
activities, study programmes, enrolment procedures across all EU
and WB HEI partners, and important documentation and data.
Co-funded by the

Erasmus+ Programme &

of the European Union

~ information: https:/fwww.project-benefit.eu

[Administration)

Figure 2. The link to the official project website

This official project website presents constantly updated relevant information about the current, past,

and planned project activities, and includes some additional important links.

The created website combines important information and enrolment procedures relevant for both EU

and WB HEI partners.
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This official project website display is presented in Fig. 3.

(6] & project-benefiteu/?page_id=2 B a B o

oOO

Q
BENEFIT
Boosting the telecommunications

engineer profile to meet medern
society and industry needs

Home About Partners Documents Links Meetings Dissemination/Training E-platform News Signin Gallery

About

About

Universities in the Western Balkan (WB) region that offer study programs in telecommunication engineering are experiencing a reduced number of students despite the fact that
telecommunications is a pillar in modern economy. The major reason is that the telecom industry is passing through significant changes and the labor market requires a new profile
for the telecom engineer (TE): a professional that is trained in the broad ICT demain, that owns both technical and market eriented skills and, therefore, that can contribute to the

techno-economic society challenges. To render the study program maore attractive and te boost the TE profile, the project BENEFIT will work on three main pillars:

A) the cooperation between HEIs and industry to modernize the study program in telecommunication engineering;
B) the adoption of madern teaching methodologies and tools, the upgrade of the infrastructure, and the creation of joint university-industry labs;

C) the implementation of training of both teachers and students.

Figure 3. The official project website

Preparation of the material to keep the project website up to date with the current activities is

conducted by UNI-KLU.
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2.2 Study programmes web portal

Within the defined BENEFIT framework, aimed at boosting university-enterprise cooperation and
modernization of telecommunications engineering in the WB region, FERIT coordinates tasks related
to design of the central web platform and the study programmes web portal, presented in Fig. 4. The
tasks related to the implementation of the web portal linking modernized ICT study programmes, as

well as its connection to the central project web platform is also conducted by FERIT.

N BENEFIT

engineer profile to meet modern
I | ’ | | society and industry needs

ICT study programmes web portal:

To make modemized ICT study programmes of involved WB HEIs'
& more visible and accessible to students in both WB region and EU.

Teaching materials

Industry information portal Contact/About

4

Co-funded by the
Erasmus+ Programme
of the European Union

Web: https://www.project-benefit.ew/eplatform/

Project information: https://www.project-benefit.eu
Erasmus+ Project BENEFIT, SSS716-EPP-1-2017-1-AT-EPPKAZ-CBHE P [Administration]

Figure 4. The link to the ICT study programmes web portal

Modernization of telecommunications engineering study programmes is planned for both the 1%t and

2" cycles.

Moreover, the selected courses for modernization that focus on the main ICT engineering application
areas are classified in the two groups:
e the enhanced selected courses in ongoing study programmes;

e novel specific-knowledge courses.
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Therefore, the release of web portal is preceded by the following processes:

identification of modified existing classes in each WB HEI study programme;

e identification of added specific classes in each WB HEI study programme;

e estimation of necessary storage space for class content and teaching material of modernized
classes;

e estimation of necessary storage space for class content and teaching material for new classes.

According to the gathered data, the ICT study programmes portal is designed and implemented so that
the description of content, as well as upload of modernized study programmes can be initiated, as
presented in Fig. 5. After completion of the study programmes modernization process, study

programmes web portal should be updated with modernized programmes.

All modernized study programmes are to be delivered after the accreditation process, i.e. by the
defined deadline. The curriculum changes should be implemented through different procedures,
depending on whether the accreditation cycle falls in or out of the project’s timeline. In a case that
accreditation cycle does not exceed the project’s timeline, new classes should be developed and

introduced. Otherwise, there should only be modernization of already existing classes.

As the main focus of the study programmes web portal is to promote modernized ICT study
programmes, the administrators delegated by the WB universities should be able to edit profile

information of the institution as well as all related and linkable content.

Therefore, in order to enable access for the university administrators to complete their tasks, a list of
university administrators is gathered, containing their names and e-mail addresses to enable the

creation of account access data (passwords and recovering procedures of the accounts).

Study programme / Module / Submodule

Faculty - University

Course 1: Course 2: Course N:

Figure 5. The structure of the ICT study programmes web portal

ERASMUS+ PROJECT BENEFIT
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N BENEFIT

engineer profile to meet modern
| | ‘ | | society and industry needs

Home ICT study programmes Teaching materials Universities Industry catalogue Industry information portal About

All BSc programmes All MSc programmes
BSc - Electrical Engineering and Computer Engineering - MSc - Electrical Engineering and Computer Engineering - System
Telecommunications and Information Technology Engineering and Radio Communications

School of Electrical Enginearing - Uinlversity of Belgrade g - Liniversity of Belgrade

BSc - Electronics and Telecommunications MSc - Master academic studies Communications and Information
wlty of Engineering - University of Banja Luka Technologles System Engineering and Radio-Communications

Facuity of E ing - Linfversity of Mis
BSc - Electrical Engineering and Computer Science (Communications
and Information Technologies) - System Engineering and Radio- MSc - Master academic studies Communications and Information
Communications technologﬁ Communications and Information Processing
Faculty of Electronic Engineering - Uriversity of Nis Faculiy of E ing - Linfversity of Nis
BSc - Electrical Engineering and Computer Science (Communications MSc - Power, Electronic and Telecommunication Engineering -
and Information Technologies) - Communications and Information Information and Communication Technology
Processing Faculty of Tec ces - Uriversity of Nowl Sad

Faculty of Electronic Engineering - University of Nis

MSc - Telecommunications

BSc - Power, Electronic and Telecommunication Engineering -
Infarmation and Communication Technology and Signal Processing
Faculty of Technk nces - Uiniversity of Newl Sad MSc - Elecmcal and Computer Englneenng - Telecommunications
iniversity of Tu

iniversity of Sarafevo

BSc - Telecommunications

cal Engir Iniversity of Sarafeve M5c - Master sudy programme in Information and Communication
Engineering
BSc - Electrical and Computer En,gineering = Telecommunications Facuity of Tec ces - University of Klagenfurt

Facuity of Electrical Engineering - Liniversity of Tuzla
M5Sc - Graduate study programme in Electrical Engineering; Branch:
BSc - Bachelor study programme in Inforrnatlun technology Information and Communication Technologies

Facuity for the Electn

niversity of Liubllana

BSc - Undergraduate study programme in Electrical Engineering; M5c - Graduate University study programme in Electrical Engineering;
Branch: Information and Communication Technologies Branch: Communications and Informatics; Elective block: Network
wilty for the Elactrical £ ering - University of Liublana Technologies

al Engineering. Compuier Science and Information Technology -

BSc - Undergraduate University study programme in Electrical
Engineering and Information Technology; Branch: Communications

and Informatics; Elective block: Communication and Informatics M5Sc - Graduate University study programme in Electrical Enginesring;
Fa f Engineening Computer Science and Information Technolagy - Branch: Communications and Informatics; Elective block:

ffek Communication Technologies
F J Computer Science and information Technology -

Co-funded by the

Erasmus+ Programme

of the European Union Visit us on
Web: https://www.project-benefit.eu/eplatform/ Facahook
Project information: hitps://fwww.project-benefit.eu
Facebook page: https:/iwww facebook.com/Benefit-Erasmus-Project-104684454391822/
Erasmuse Project BENEFIT, 5857 16-EFF-1-201 7-1-AT-EPPKAZ-CBHE{F [Administration]

Disclaimer The Euvropean Commission support for the production of this website does not constitute an endorsement of the contents which reflects the wews only of the authors, and the
Commission cannot be held responsible for any use which may be made of the information contained therein.

Figure 6. The list of the modernized ICT study programmes
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An additional focus is set to enable structured overview of courses according to the list of study

programmes, as presented in Fig. 6 and Fig. 7.

ooO

a BENLEFIT
Boosting the telecommunications

engineer profile to meet modern
society and industry needs

Home ICT study programmes Teaching materials Universities Industry catalogue Industry information portal About

View all programmes
Electrical Engineering and Computer Engineering - Telecommunications and Information

Technology (BSc)

School of Electrical Engineering - University of Belgrade

Fundamentals of Speech Communication

loT Networks

Signal processing 2

Smart devices and communications

Telecommunications 1

Telecommunications 2

Figure 7. The list of the modernized courses

The web platform is created using applied web programming solutions, and a web database is
established in order to help achieve the specific tasks for promoting ICT study programmes. The

structure of study programmes database is shown below.

Its first level is the ‘Universities’ entry table where all necessary public information will be contained:
1. Unique id + short identifier (primary key, integer);

2. Contact info (text);

3. Description (text) — a limited max. number of characters;

4. Contact Name (string);

5. Contact person e-mail (short string) — alias for username for login entry*;

ERASMUS+ PROJECT BENEFIT
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Initial password (encrypted string, will be replaced with actual password);

7. Actual password (encrypted string);

8.

Logo image placeholder (url string or actual image upload of the logo).

The second level is the 'Faculty' entry:

1.

2
3
4
5.
6
7
8

Unique id + short identifier (primary key, integer)

Contact info (text)

Description (text) — a limited max. number of characters

Contact Name (string)

Contact person e-mail (short string) — alias for username for login entry*
Initial password (encrypted string, will be replaced with actual password)
Actual password (encrypted string)

Logo image placeholder (url string or actual image upload of the logo).

The third level is the 'Study programme / Module / Submodule':

1.

2
3
4.
5

Unique id (integer)

University identifier (linked to the first entry of university table, integer)
Title of the study programme (text)

Year of the study programme (date)

Textual description of the study programme (text) — a limited max. number of characters.

The fourth level is the 'Course' inside one or more study programmes:

1.

2
3
4.
5

Unique id (integer)

Study programme identifier (linked to the first entry of the second table, integer)
Title of the course (text)

Description of the course (text)

Enrolment information (text).

The fifth level is the 'Repository' entry:

1.

2
3.
4

Unique id (integer)
Relation to the course (the first entry of the third table, integer)
Title (text)

Description (text).

The sixth level is the 'File' within the repository:

1.
2.
3.

Unique id (integer)
Relation to repository entry (the first entry in the fourth table)

Type of file (document type or audio type, short text)
ERASMUS+ PROJECT BENEFIT
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4. Title (text)

5. Description (optional entry, text).

The proposed relation table view in MySQL is presented in Fig. 8. It consists of the following
parts:

University -> Faculty -> Study programmes, modules -> Course- > Repository -> Files in the repository:

no Sonsdl studiesprogramme n O oo courses n © "0l repository n © ool filesinrepository
g Int{11) r gid - in(11) ‘ gid - int{11) P gid - ni(11)
guniversityld : int(11) »  astugyld int(11) gcourseld - m(11) v arepositoryld - int{11)
litke : text tele - text titke © text title  text
year . varchar(253) description | text descrption | text description - text
descrption . text enroliment - text fieType : varchar(255)
no vonct faculties no Dencl universities
2i0 - Int{11) — ¢i0 . Int{11)
contactinfo - text contactinfo - text
description | text description | text
contactName : varchar(255) contactName : varchar(255)
contactEmai | varchar(255) contactEmai | varchar(255)
InfialPassword | varchar(255) InfialPassword | varchar(255)
actualPassword | varchar(255) actualPassword | varcharn(255)
1090 - varchar(255) 10g0 - varchar(255)

Figure 8. The structure of the relation table

The programming techniques used for creating web platform, and the structure of the web database

will be documented and available within the related deliverable.
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2.3. Teaching material repository

The web repository is aimed to collect class and lab sessions material, recorded remote classes and
network of audio-libraries based on new text-to-speech technologies. The teaching material, including
video recorded classes, could be collected in multiple languages. The creation and delivery of web

repository and platform, as presented in Fig. 9, is led by FERIT. Each WB HEI partner should internally

manage upload of new teaching material on the web repository.

BENEFIT
K: Teaching material web repository: Boosting the telecommunications

To store all developed or enhanced class engineer profile to meet modern
| | | I | and b nicdonal soclety and industry needs

ICT study programmes Teaching materials

Industry information portal Contact/About

4

Co-funded by the
Erasmus+ Programme
of the European Union

Web: https://www.project-benefit.eu/eplatform/
Project information: hitps://www.project-benefit.eu
Erasmus+ Project BENEFIT. 585716-EPP-1.2017-1- AT-EPPKAZ-CBHEIP

[Administration)

Figure 9. The link to the teaching material web repository

Study programme / Module / Submodule

Faculty - University

Course 1: Course 2: Course N:

Storing Storing Storing
teaching teaching teaching
material material e material

to the to the to the

repository repository repository

Figure 10. The structure of class material storing within web repository
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The WP coordinator should verify the delivery of milestones. Before upload of new teaching material
in the web repository, collection of preliminary teaching material for new and modernized courses, as
well as the translation of preliminary teaching material should be completed. To facilitate accessibility
and promote internationalization, the collected teaching material could be offered in
Bosnian/Croatian/Serbian and English languages. The update of lectures and training material should
allow students, trainees and teachers to easily retrieve information and simplify the teaching and

learning processes.

oOO

o BENLEFIT
Boosting the telecommunications

engineer profile to meet modern
society and industry needs

Home ICT study programmes Teaching materials Universities Industry catalogue Industry information portal About

View all programmes
Electrical Engineering and Computer Engineering - Telecommunications and Information
Technology (BSc)

School of Electrical Engineering - University of Belgrade

Fundamentals of Speech Communication

loT Networks

Signal processing 2

Smart devices and communications

Telecommunications 1

Telecommunications 2

Duration of studies

During this four-year study programme there is a total of eight semesters which last for fifteen weeks, including lessons and colloquia. Each semester
carries 30 ECTS credits. In the eighth semester, students are required to write their final graduation papers which carry 12 ECTS credits. The academic year
starts on the 1st of October and ends on the 30th of September the following year.

Courses and exams
All courses last for one semester. In addition to courses, there are also practicums which are smaller in their workload and are focused on practical

Figure 11. The structured list of courses
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Q BENEFIT
Boosting the telecommunications

engineer profile to meet modern
society and industry needs

ICT study programmes Teaching materials Universities Indusiry catalogue Industry information portal

View all courses

Fundamentals of Speech Communication

Lectures 15122018 edit | delere
Description of the lectures: ...

Teaching methods.pdf

Celebration of learning.gif

Exercises 15122015 edir | deletre
Description of the excersises: ...

Learning process.pdf

Learning.gif

Course description

This is the course description.

Co-funded by the
Erasmus+ Programme
of the European Union

Web: Pcourses=4&programme=1
Project information: https://www_project-benefit.eu
Erasmus+ Project BENEFIT, 5857 16-EPP-1-2017-1-AT-EPPKA2-CBHE-P [Administration]

Figure 12. The overview of the web repository space for teaching material

The selected courses are classified, as presented in Fig. 10 and Fig. 11, according to the related ICT
study programme. Within this list:

e the enhanced selected courses in ongoing study programmes, and

o new specific-knowledge courses

are all presented.

The menus for the description and upload of the prepared teaching material within the designed
repository is presented in Fig. 12. The initial presented organisation of the teaching material can be
grouped based on the following classification:

e |ectures,

e exercises,

e practice, or any other combination (depending on the application needs).
The web repository space for teaching material upload is presented in Fig. 13.
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o BENLEFIT
Boosting the telecommunications

engineer profile to meet modern
society and industry needs

ICT study programmes Teaching materials Universities Indusiry catalogue Industry information portal

About

View all courses
Fundamentals of Speech Communication

Lectures

Ar

Description of the lectures: i
Add Files

Teaching methods.pdf Delete

Celebration of learning.gif Delete

WE CHANGES| Back

Course description

This is the course description.

Co-funded by the
Erasmus+ Programme
of the European Union

Web: ?courses=4&programme=1
Project information: hrtps://fwww_project-benefit.eu
Erasmus+ Project BENEFIT, 5857 16-EPP-1-201 7-1-AT-EPPKA2-CBHE-JP [Administration]

Figure 13. The web repository space for teaching material upload

All required information about selected courses and the required storage capacity are gathered for

all HEls, according to the data presented in Table 1, and Appendix A.

Table 1. Overview of gathered information about modernized courses

HEI BSc/MSc study programme:
. Enhanced (E) or Max. required
ECUES S novel (I\(I):) storaqge:
Course (#1): Course #1 title E/N .. GB
Course (#2): Course #2 title E/N .. GB
Course (#3): Course #3 title E/N ... GB
Course (#4): Course #4 title E/N ... GB
Course (#5): Course #5 title E/N .. GB

A

Approx. planned: 2-10 enhanced and 1-4 novel courses for BSc, and a bit less for MSc %
Approx. required space: 100 MB - 10 GB per course

After completion of study programmes modernization, the web portal will be updated with new
programmes, and the delivery of modernized study programmes will be initiated.
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2.4. Industry web catalogue

WB HEI partners have established a long lasting cooperation with companies and technology parks in
their environment. The collaboration with industry allows creation of a web catalogue where a list of
companies working in the ICT domain can report their main profile. The catalogue serves as a tool to

map the economic landscape.

N BENEFIT

engineer profile to meet modern
| | l | | society and industry needs

ICT study programmes Teaching materials Universities

Contact/About

4

Industry information portal

Industry web catalogue:
To promote associated partner companies in WB region.

Co-funded by the
Erasmus+ Programme
of the European Union

Web: https://www.project-benefit.ew/eplatform/
Project information: https://www.project-benefit.eu
Erasmus+ Project BENEFIT. S85716-EPP-1-2017-1- AT-EPPKAZ CBHEIP [Administration]

Figure 14. The link to the industry web catalogue

The catalogue of ICT companies in the WB region makes them more visible and more attractive to

students and trainees even beyond the region.

The task to coordinate creation of web catalogue of industry capacities and companies, presented in
Fig. 14 and Fig. 15, as well as its implementation, is led by FERIT with the help of the HEIs’
representatives and the three involved ICT clusters (BIT, NICAT, VOICT) which will make sure that the

highest number of companies in the region is reached.
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Industry web catalogue

Company 1 Company 2 Company N
name name name

Link to Link to Link to
official official official
company company company
website website website

Figure 15. The structure of the industry web catalogue

These three technology clusters should contribute to reach hundreds of companies in the region. This

should attract job applications from other countries and reduce the engineers drain.

[¢
0\7 V BENEFIT
| [ Boosting the telecommunications

engineer profile to meet modern
l ‘ | ‘ society and industry needs

ICT study programmes Teaching materials Industry catalogue Industry information portal

In development

Company 1 name Company 2 name Company 3 name Company 4 name

@LUEO®® @OE®O®® @OEO® @OUE®O®®

Company 5 Name Company 6 Name Company 7 Name

@LVEO®® @OE@O® @OE@O® @LOE@O®®

First = Prev = Next  Last

Co-funded by the
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of the European Union

Web: https://www.project-benefit eu/eplatform/
Project information: https//www.project-benefit eu
Erasmus+ Project BENEFIT, 585716-EPP-1-2017-1-AT-EPPKAZ-CBHE JP [Administration]

Figure 16. The industry web catalogue
More visibility is given to the involved universities showing their capacity to interact with industry. This
will make them more attractive to students even beyond the WB region.
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The overview and necessary input dialogues of the Industry web catalogue are presented in Fig. 16 and
Fig. 17. They include the basic information about partner companies:
e Company name

e Identification number

e Address
e C(City

e Phone
e Mobile

e Email address
e Web site address
e Facebook page

e Twitter page.

Q| O
Q BENLEFIT
Boosting the telecommunications
engineer profile to meet modern
society and industry needs
ICT study programmes Teaching materials Universities Industry catalogue Industry information portal
Home Settings Posts
Company name Identification number
Company name Enter Identification number
Address City
Upload a different photo...
No file selected Enter city
Mobile
Website @
Enter phone Enter mobile number
Benefi Email Web site
you@email com Enter Web site
Social Media
Facebook Twitter
@\.Ef’ Enter facebook Enter twitter
Co-funded by the
Erasmus+ Programme
of the European Union
Web: hitps//www._project-benefit eu/eplatform/
Project information: https-//www_project-beneficeu
Erasmus+ Project BENEFIT, 585716-EPP-1-2017-1-AT-EPPKAZ-CBHE P [Administration]

Figure 17. The industry web catalogue input dialogues
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For the purpose of gathering the necessary information that should be entered within the industry

catalogue, a short survey is created by FERIT team.

This survey is forwarded to the delegated contact persons from WB HEls to collect required data from

their industry partners. The survey is available at:

https://docs.google.com/forms/d/11rXvuKuF28byVPSHowqUiwggypAkkvEExbyiUGHTIVQ/edit

It includes the following information required for creating the user accounts within industry portal, as

well as industry catalogue:

e Company name *
e CompanyID

- The ID of the company (if applicable)
e Company address *

- The main address of the company

e Company official phone number *

- The company's main contact phone number

e Company email address *
- The company's main email address

e Company website

- Website of the company (complete URL)

e Company logo (icon)

- The company logo/icon that will be used to enhance the visual identity and recognition of

the company

e Company contact person *

- The first and last name of the company contact person

e Company contact person email *
- E-mail address of the contact person

e Comments

- Any comments that you find useful for accompanying the contact information provided.

Within the survey, data denoted by ‘*’ present necessary inputs. The overview of the survey is

presented in Fig. 18.
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Q

N\

/' REQUEST EDIT ACCESS

Contact information card for the
Industry partners

The information reguired from the industry partners which will be provided via the Industry portal as
a part of the BENEFIT Central Web Platform

The name and photo associated with your Google account will be recorded when you upload files
and submit this form. Not visnja.i il.com? Switch account

* Required

Company name *

Your answe

Company ID
The ID of the company (if applicable)

Your answe

Company address *
The main address of the company

Your answe
Company official phone number *
The company's main contact phone number

Your answe

Company email address *
The company’'s main email address

Your answe

Company website

Website of the company (complete URL)
Your answe

Company logo (icon)

The company lego/icon that will be used to enhance the visual identity and recognition of the
company

ADD FILE

Company contact person *
First and last name of the company contact person

Your answe

Company contact person email *

Your answe

Comments
Any comments that you find useful for acompanying the contact information provided.

Your answe

submit passwords through Google Forms.

Figure 18. The structure of the survey for industry partners
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2.5. Industry information portal

FERIT leads a creation of information portal for training, internship and job opportunities, as presented
in Fig. 19. The aim of information portal is to list the workforce needs, knowledge requirements, job
vacancies, former student’s feedback and advice to student community, etc. Information on the portal
can be published in all WB partner countries’ languages and English language to promote further

integration.

This industry information portal is intended to present basic information and application procedures,
as well as all information related to training and internship opportunities that should be updated over

time, as presented in Fig. 20 and Fig. 21.

N BENEFIT

engineer profile to meet modern
| I ' l | society and industry needs

ICT study programmes Teaching materials

Contact/About

Industry information portal:
To inform about available training and

f h . : i :
Eg;,‘,’,‘ﬁ:f pbfogémme internship opportunities, job offers, seminars
of the European Union and all other relevant events in WB region.

Web: https://www.project-benefit.eu/eplatform/

Project information: https://www.project-benefit.eu
Erasmus+ Project BENEFIT, S85716-EPP-1-2017-1 AT-EPPRAZ CBIHENP [Mmln‘gra“on’

Figure 19. The link to the industry information portal

The joint university-industry labs created in other WPs serve as places for research fostering, student
training and teaching material enhancement. The contribution should be realized during the education

period since some internships in industry should be instanced.
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Industry information portal

TRAINING
OPPORTUNITIES
ANNONCEMENTS

Title and date of

announcement 1:

Infermation about
training

Title and date of

announcement N:

Information about
training

INTERNSHIP
OPPORTUNITIES
ANNOMNCEMENTS

Title and date of

announcement 1:

Information about
internship

Title and date of

announcement N:

Information about
internship

JOB
OPPORTUNITIES
ANNONCEMENTS

Title and date of

announcement 1:

Information about
offered jobs

Title and date of

announcement N:

Information about
offered jobs

Figure 20. The structure of the industry information portal

The ICT clusters should help to reach a large number of other companies and obtain a good mapping
of the ICT industry in the region for cooperation. The companies are committed to offer internship

opportunities to students and to make such opportunities more visible so that more students can be

e

ICT study programmes

attracted.

BENEFIT
Boosting the telecommunications

engineer profile to meet modern
society and industry needs

Teaching materials Universities Industry catalogue About

o () ©

COMPANY LOGIN STUDENT LOGIN CONTACT
Ado
H o -~
rd RT-RK Anoncement text ...

Title
ﬂ ERICSSON Z
Anoncement text ...
'
ol l Il ' 1 Title
S CISCO Anoncement text ...

o

Web: hup://benetit. ferie.he/
Project information: hrips //www. project-benefleu
Frasmes® Prajocs RINEFIT FRSTI6EPP 12017V AT EPPRAL CRIE P (Administration]

Figure 21. The industry information portal

2.6. Additional information
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All other important official information are also comprised within the central project web platform, as
presented in Fig. 22, 23, 24 and 25.

These information include:

o the list of all partner HEIs (Fig. 23)
e the list of HEIs’ official information (Fig. 25)

All these can be reached using the links given within the central platform view, as presented in Fig.
22 and Fig. 24.

N4 BENEFIT

engineer profile to meet modern
society and industry needs

N

lll | | HEI official information:
Information and contact data.

L r———

ICT study programmes Teaching materials

Universities

Industry information portal Contact/About

4

Co-funded by the
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Project information: https://www.project-benefit.eu
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[Administration]

Figure 22. The link to the HEI official information
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om% BENEFIT
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Home  ICTstudyprogrammes  Teachingmaterials  Universities  Industrycatalogue  Industry information portal  About

All universities All faculties / departments / schools

School of Electrical Engineering

University of Belgrade Universiy of igrace

Faculty of Electrical Engineering
. i Universiy of Ganja Luka
University of Banja Luka
Faculty of Electronic Engineering
University of Nis
University of Nis
Faculty of Technical Sciences
University of Novi Sad

% University of Novi Sad Faculty of Electrical Engineering
- University of Sarajevo

Faculty of Electrical Engineering
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Faculty of Technical Sciences
University of Kagenfurt
University of Tuzla
Faculty for the Electrical Engineering
University of Liubjana
University of Kagenfurt Faculty of Electrical Engineering, Computer Science and Information Technology
University of Osiek

University of Ljubljana
|
° University of Osijek

Figure 23. The list of all partner HEIs
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Figure 24. The link to the project official information and the list of all partner HEIs
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Figure 25. The list of HEIs’ official information
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3. Concluding remarks

In this deliverable, the description of the designed central project web platform aimed to promote
achieved project results and to provide relevant information related to available modernized ICT study
programmes, as well as existing internship, training and job opportunities to a wider community is

presented.

The overview of all central project web platform’s parts: the study programmes web portal, industry
web catalogue, teaching material repository and industry information portal are also presented.
Individual parts of created central platform will be also described in the related chapters of the
Deliverables (D) within other Work Packages (WP2-WP4), including:

e D2.3 - ICT study programmes web portal

e D2.4 - Industry catalogue

e D3.5 - Teaching material web repository

e DA4.1- Industry portal.
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An overview of all gathered data related to the modernized courses titles and the related

approximated storage requirements is presented in the following Tables.

The selected courses denoted by green colour are the new specific-knowledge courses, and the

courses denoted by yellow colour are the enhanced selected courses in ongoing study programmes.

Since the modernization of telecommunications engineering study programmes is planned for both

the 1°tand 2™ cycles, the courses are presented separately according to their related study programme

types.

1st Cycle Study Programmes (BSc):

In the several following Tables, the 1%t cycle courses are presented.

Table 1. The list of all modernized courses within the UB’s BSc study programme

University of Belgrade (UB), School of Electrical Engineering
Electrical Engineering and Computer Engineering
Telecommunications and Information Technology

Study programme title:
Module:

Course (#1):
Course (#2):
Course (#3):
Course (#4):
Course (#5):
Course (#6):

Course title: Max. storage:
Fundamentals of Speech Communication 100 MB
loT Networks 150 MB
Signal processing 2 100 MB
Smart devices and communications 50 MB
Telecommunications 1 100 MB
Telecommunications 2 100 MB
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Table 2. The list of all modernized courses within the UBL’s BSc study programme

University of Banja Luka (UBL), Faculty of Electrical Engineering

Study programme title:

Course (#1):
Course (#2):
Course (#3):
Course (#4):
Course (#5):
Course (#6):
Course (#7):
Course (#8):
Course (#9):
Course (#10):

Electronics and Telecommunications
Course title: Max. storage:
Antennas and Radio Wave Propagation 1GB
Digital Signal Processing 10GB
Electrical Measurements 1GB
Fundamentals of Electrical Engineering | 10GB
Fundamentals of Electrical Engineering Il 10GB
Fundaments of Radar Systems 1GB
Multimedia Signals and Systems 1GB
Systems for Digital Signal Processing 1GB
Telecommunication Networks 1GB
Wireless Sensor Networks 10 GB

Table 3. The list of all modernized courses within the UNI’s BSc study programme

University of Nis (UNI), Faculty of Electronic Engineering
Electrical engineering and Computer Science
Communications and Information Technologies

Study programme title:
Module:

Submodule:

Course (#1):
Course (#2):
Course (#3):
Course (#4):
Course (#5):

System Engineering and Radio-Communications
Course title: Max.

storage:
Computer Communications and Internet access (Il) 100 MB
Measurements in Telecommunications 100 MB
Microwave Design for loT 100 MB
Mobile Communication Systems 100 MB
Smart Systems and loT 100 MB

Table 4. The list of all modernized courses within the UNI’s BSc study programme

University of Nis (UNI), Faculty of Electronic Engineering
Electrical engineering and Computer Science
Communications and Information Technologies

Study programme title:
Module:

Submodule:

Communications and Information Processing

Course (#1):
Course (#2):

Course title:

Max. storage:

Advanced RFIC for Telecommunication Systems

100 MB

Data Analysis and Compression

100 MB
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Table 5. The list of all modernized courses within the UNS’s BSc study programme

University of Novi Sad (UNS), Faculty of Technical Sciences

Study programme title: Power, Electronic and Telecommunication Engineering

Module: Information and Communication Technology and Signal Processing
Course title: Max.
storage:

Course (#1): | Design of Industrial loT Systems 1GB
Course (#2): | Machine learning 1 1GB
Course (#3): | Machine learning 2 1GB
Course (#4): | Modelling and Simulation of Communication Systems 1GB
Course (#5): | Software of Telecommunication Systems 1GB
Course (#6): | Wireless Communication Systems 1GB

Table 6. The list of all modernized courses within the UNSA’s BSc study programme

University of Sarajevo (UNSA), Faculty of Electrical Engineering

Study programme title: Telecommunications

Course title: Max. storage:
Course (#1): | Antennas and Wave Propagation 400 MB
Course (#2): | Communication Protocols and Networks 400 MB
Course (#3): | Software Engineering for Telecommunications 400 MB

Table 7. The list of all modernized courses within the UNTZ’s BSc study programme

University of Tuzla (UNTZ), Faculty of Electrical Engineering

Study programme title: Electrical and Computer Engineering

Module: Telecommunications
Course title: Max. storage:
Course (#1): | Analog Integrated Electronics 1GB
Course (#2): | Digital Communications 1GB
Course (#3): | Fundamentals of Communications 1GB
Course (#4): | Introduction to Electronics 1GB
Course (#5): | Microprocessor Systems in Telecommunications 1GB
Course (#6): | Sequential Circuits 1GB
Course (#7): | Signals and Systems 1GB
Course (#8): | Telemedicine 1GB
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2nd Cycle Study Programmes (MSc):

In the several following Tables, the 2™ cycle courses are also presented.

Table 1. The list of all modernized courses within the UB’s MSc study programme

University of Belgrade (UB), School of Electrical Engineering

Study programme title:
Module:

Course (#1):
Course (#2):
Course (#3):

Electrical Engineering and Computer Engineering

Information and Communications Technology

Course title: Max. storage:
loT Networks Architecture 100 MB
Wireless Sensor Networks 150 MB
Multirate Systems 50 MB

Table 2. The list of all modernized courses within the UNI’s MSc study programme

University of Nis (UNI), Faculty of Electronic Engineering
Master academic studies Communications and Information Technologies

Study programme title:
Module:

Course (#1):
Course (#2):
Course (#3):
Course (#4):

System Engineering and Radio Communications

Course title:

Max. storage:

Artificial Intelligence and Machine Learning for RF

applications 100 MB
Broadband access networks 100 MB
Circuit Design for 5G systems 100 MB
Wireless power transfer and energy harvesting 100 MB

Table 3. The list of all modernized courses within the UNI’s MSc study programme

University of Nis (UNI), Faculty of Electronic Engineering
Master academic studies Communications and Information Technologies

Study programme title:
Module:

Course (#1):
Course (#2):
Course (#3):
Course (#4):
Course (#5):

Course (#6):

Communications and Information Processing

Course title: Max. storage:

Statistical Learning in Signal Processing 100 MB
Computing for loT Communications 100 MB
Principles of Software Radio 100 MB
Big Data Analysis 100 MB
Intelligent audio algorithms 100 MB
Telecommunication and Information Technologies in

Telemedicine 100 MB

ERASMUS+ PROJECT BENEFIT
585716-EPP-1-2017-1-AT-EPPKA2-CBHE-JP




37

Table 4. The list of all modernized courses within the UNS’s MSc study programme

University of Novi Sad (UNS), Faculty of Technical Sciences

Study programme title: Power, Electronic and Telecommunication Engineering
Module: Information and Communication Technology
Course title: Max. storage:
Course (#1): | Big Data - Management and Analysis 1GB
Course (#2): | Cognitive Radio 1GB
Course (#3): | Network Science 1GB
Course (#4): | Cryptography 1GB

Table 5. The list of all modernized courses within the UNSA’s MSc study programme

University of Sarajevo (UNSA), Faculty of Electrical Engineering

Study programme title: Telecommunications
Course title: Max. storage:
Advanced Telecommunication Protocols and New
Course (#1): | Generation Networks 400 MB
Course (#2): | Image and video compression 400 MB
Course (#3): | Telecommunications Network Management 400 MB
Course (#4): | Human Computer Interaction 400 MB

Table 6. The list of all modernized courses within the UNTZ’s MSc study programme

University of Tuzla (UNTZ), Faculty of Electrical Engineering

Study programme title: Electrical and Computer Engineering
Module: Telecommunications
Course title: Max. storage:
Course (#1): | loT Networks 1GB
Course (#2): | Network Security 1GB
Course (#3): | Telecommunication System Programming 1GB
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