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1 List of functions

The e-Student Services System consists of the following modules:

(SCH) Module for study programs and schedules

¢ Defining student programs, courses, prerequisites and rules for studies
e Mapping of faculty staff to courses

e Equivalence of courses, modules and programs

e Schedule — mapping groups, rooms and teachers

(SAM) Student activities module

e Enrolment in a semester and selection of courses
e Forming groups

(ADM) Module for the administration

e Administration of faculties and accredited study programs
¢ Administration of members of the faculty
e Administration of classrooms, rooms and laboratories

(ACR) Module for administration of academic results

e Administration of courses taken
e Completing semesters
e Administration of exams
e Administration of earned ECTS credits and grades from exams passed
(PID) Module for personal identification and access control
e I|dentification (RFID or similar card)
e Authentication system
e Access control
(REC) Module for personal records of students
e Photographing and issuing cards
e Personal records for students
(PRS) Module for presence monitoring and student activities
e Schedules for each student
e Presence monitoring/ Attendance recording
(EPY) Module for electronic payment and use of resources
e Administration of payments by the students
e Administration of the use of resources (library, Internet, photocopying)
e Administration of the use of learning systems (LMS)

(REP) Module for Reporting

Reporting about successfully completed student activities
Quality of completed courses (GPA)

Electronic access to university record system

Issuing of diploma supplement and other certificates
Updating alumni data

Reporting about skills and knowledge

Issuing documents

Issuing other papers

Reports for the University management

(EXS) Reports for the Ministry of Education and exchange of information with other
systems Interface to exiting systems

¢ Exchange of information with the Ministry of education
. -Page6/164-
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e Integration with the e-system of Student Administration Office and the e-system for
Student personal file overview
e Exchange od data and reports with the Statistical Office of Republic of Macedonia

(SAC) Module for Other Student Activity

e Administration of completed student mobility cases
e Change of study program by students

e Submitting for a master thesis or a PhD

e  Submitting for a diploma thesis

(CER) Module for Certificates, Europass CV, Erasmus, ECTS, Diploma Supplement

Implementation of ECTS (European Credit Transfer System)
Administration of ECTS

Issuing documents and assisting mobility

Issuing other diplomas

Assisting employment

Updating Europass CV

(QUA) Module for Quality of the Education

e Administration of polls
¢ Implementation of electronic log of completed classes
e Implementation of a system for complaints and compliments

(ALU) Module for Alumni Students Data Collection

e Administration of alumni students
¢ Management of CV, record of employment and career progress
o Possibility for the alumni student to maintain their profile

(XWS) XML Web Services to enable the Ministry of Education and Statistical Office
access to the data

e Defined XML files to be response to the call of the web services instead of ready
paper reports

The system should cover all the features arising from the unique basis of the organization and
implementation of study programs and models according to the European Credit Transfer
System. The system should also cover the functionalities arising from the established bases
for organizing and implementation of mobility of the students from one university to another or
from one to another high education institution in the country and abroad.
The system should allow flexible definition of the content and rules of studying. This means
that the universities should be able independently (without intervention in the source code) to
define data for the exams, the rules and criteria of studying, ways of financing and so on.
The system should cover all the cycles of study at university level. There are three cycles:

e The first cycle of study — Undergraduate Studies
e Second cycle of study — Master Studies
e Third Cycle studies — PhD Studies.
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1.1 Referenced documents

Ref. Title Document Id.
3akoH 3a BMCOKOTO obpasoBaHue, ,,Cnyx6eH BECHUK Ha
Peny6nuka MakegoHuja”, 6poj 35, 14 mapT 2008 MameHa u
pononHyeawe 19.08.2008

Opnyka Ha YcTtaBeH cya  03.12.2008

M3meHa n gononHyeamwe 24.02.2009

[1] MameHa n gononHysarwe 03.07.2009

http://www.pravo.org.mk
/documentDetail.php?id

=799
WameHa n pononHyeawe 05.08.2009
M3meHa n gononHyearwe 31.08.2010
3akoH 3a BMCOko obpa3zoBaHue, ,,CnyxbeH BecHuUk Ha Peny6nuka
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1.2 Introduction and definitions

1.21 European Credit Transfer System (ECTS) and Diploma Supplement

ECTS is a system that is used by all beneficiaries, establishing academic program in all
current, first second and third, cycle of studies.

Diploma supplement can be issued to the students on their request with all relevant
information about educational system, courses and credits.

The existing Student Information System deals with these issues through personal contact
with the Student Administration Office. There is no electronic system to support the students’
requests for this kind of documents and reports.

1.2.2 Graduate Percentage Average (GPA)

Average GPA is calculated on the scale 6-10 (6 being lowest — 10 being highest).
Average GPA is included in:
e Exam certificate
e Graduate degree
e Diploma Supplement
Average GPA is not available for student and faculty staff overview through the system.
Cumulative GPA is not implemented. It takes into account the credits assigned to the course.

1.2.3 Europass CV

Students have personal file accessible through the system of the Student Administration
Office. However, students do not have access to their personal file, and cannot make any
direct modification. The only changes available are the ones listed below which can be altered
exclusively by the staff at the Student Administration Office. The following information is
available:

Name and Surname

Address

Contact information (telephone and e-mail)

Previous education

Foreign language

Faculty + Group + Index no.

No skills, additional knowledge and extracurricular certificate information (National and
International Olympiads) is included.

Students are not able to update their student information.

Faculty staff does not have access to this information; the only way to obtain this information
is through direct contact with an employee of the Student Administration Office only upon
request.
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1.3 Objective

The e-Student Services System should automate several very important business processes
of the university. The system should organize student data, employees, study programs,
various data about the educational process and the faculty’s research and scientific work. The
system should automate the work of the student services, manage study programs and active
courses offered, follow the entire course of studies for each student, the student’s semesters,
courses, exams, human resources management at the university, schedule of lectures,
management of student payments on various grounds, distribution of resources (professors
and classrooms), organization of online services for the students and various other activities.
The integrated information system for the university ought to achieve numerous
enhancements:

Fast and efficient administration

Quality of the services provided to the students

Engagement of the faculty staff in administering the data and information

Accurate and updated data for the University and the faculties

High quality, continuous and instant access to the faculty and university data.

To fit the new system into the already present (or the future developed) infrastructure.
Integrating functionalities via interfaces that will cover the whole set of university daily
operations.

The objective of this project is to design a web-based system that will support the students
and university management as well as to make it possible to integrate and communicate with
other existing systems essential for contemporary University management.

One of the features of this system will be the reporting system. Its intent is to generate

Student access to reports for successfully completed activities
Student access to their Europass CV, GPA and personal file

Student requests for issuing diploma and other existing certificates.
Professor access to student Europass CV, GPA and personal file
Professor access to system to upload reports concerning his courses
Reports to university management and Ministry of Education
Reports to the Statistical Office

Alumni site for graduated students
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1.4 General Overview

The system is intended to be used by existing and prospective students; academic and
administrative staff at all of the levels (University, faculty, department) and all the resource
providers outside of the University (libraries, etc), and other government institutions like the
State Statistical Office and the Ministry of Education.

All rules related to the business logic should be easily defined without changes to the
application (for instance min/max number of ECTS credits).

Every change made in the system by the users should be recorded — logged. The log can
later be used to see who, when and where from has made the changes in the database. The
system should have an intuitive user interface where a simple procedure with the fewest
steps possible will enable completing the required tasks.

The user interface — the use of all components of the system by the: faculty members,
associates, students and prospective students should be available only through a WEB
interface. The WEB should use modern technologies that will bring fast response with small
burden on the server by doing most of the validation process on the client side. All user forms
should have fast access to on-line help, context dependent. The components used by the
system administrator or office users can be implemented as standalone desktop applications
or WEB applications. Additional possibilities for an additional web interfaces for small devices
(mobile phones) should be foreseen

1.5 Scope

The aim of the proposed system is to automate the entire system of student programs,
courses, the relationships among courses, courses with programs, mapping of teachers with
courses, equivalence of courses. The process of studying, enrolment of students in
semesters, enlisting in courses, exams passed, ECTS credits earned should all be
automatically managed online. Members of faculty, classrooms, laboratories and all resources
should be administered with this module. The data used by the system is to be stored in a
database. A web-based application is to be provided for the various users that will enable
them to administer their small portion of the entire system, with high regard of hierarchy of
decision making, data access control and flow of data and processes. Each user can access
its portion of the system allowing for distributed, but accurately located responsibility, quick
update of data and timely access to completed results. This will enable the process to be
simplified and considerably quickened, making the jobs of the people involved, especially the
university staff and admission officers easier and faster. The ultimate acceleration will be at
the students end, enabling online access and management of their activities, obligations and
usual steps a student makes during studies. The system should be able to support the current
process, but is meant to centralize it and make possible for the processes to go faster, easier
and more accurate. The system should enable the future extension to almost fully paperless
management as soon as laws allow it.

As a part of the system, the authentication and authorization Infrastructure is proposed (AAl).
This infrastructure should cover many levels of user authentication and authorization. It will
begin from the level of presence identification using RFID or other means of presence
identification. The infrastructure will also enable secure authentication of users toward
multiple heterogeneous resources (networks, networking services, web applications, libraries,
etc), while distributing the responsibilities for the management of the users/resources
databases to the home institutions of the users (or institutions owning the resources).

The integration with the other internal systems gives a complete view to the user’s data from
many different perspectives. The internal systems that are taken into account are: the
financial system, e-mail, learning management system and the library system. The connection
to the financial system will provide fast interaction with the student financial status and the
Core functionalities. The e-mail system will provide fast communication with the students. The
connection with the used LMS will give the opportunity to easily choose courses from different
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faculties or to easily see the student’s achievements within enrolled course. The connection to
the library system (on University or faculty / division level) should manage to connect the
courses within one university with the course materials — the library resources. It will provide
automation in the process of getting information about the available material, managing the
library resources within a semester or provide priority in issuing the material to the end users.
Another aim of the proposed system is to automate the reporting system as well as to present
an interface to the existing systems. The data used by the system are to be stored in a
database. A web-based application is to be provided for five different users; Student,
Professor, Teaching assistant, Administration officer, Administrator. The Student user should
have all the activities described above, from viewing reports to editing his/her personal file
skills and additionally obtained certificates. The Professor should be able to have review on
the student’s progress only on the courses taught by the professor, as well as to create and
upload reports concerning exams, courses, statements and novelties. The Teaching assistant
should have more limited access than the Professor account; however their roles should be
quite similar. The Administration officer should be able to report to existing and potential
students whether it is their enrolment procedure or certificate request. These specifications
will be further analyzed and defined. This will enable the process to be simplified and
considerably quickened, making the jobs of the people involved, especially the university staff
and admission officers easier and faster. The system can supports the current process but is
meant to centralize it and make possible for easier communication and information
distribution for the students, faculty staff and the organization concerned with these data.

The system should enable electronic workflow realization fo all student activities, including
fully paperless admission, enrolment and all relevant university management processes for
provision of student services, diploma/certificate/report requests and exam/course reports.
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1.6 Existing System(s)

No university has an integrated web-based system that can support the process of ECTS.
There are isolated software applications that are not an integrated |S.

At the moment, there is no AA infrastructure established in Republic of Macedonia and no
unified system for student services and communication with the Ministry of Education. Also
there is no complete realization of electronic Student services.

The current infrastructures have no international connectivity and visibility. The only example
of international visibility is the eduroam infrastructure (which is in the process of establishment
at UKIM - on 2 locations so far).

There is no connection in the Universities in Macedonia from a University library to courses
developed in the curricula of the faculties. There is central University library, but also libraries
exist within every faculty, even within the divisions of the faculties. The interested students
borrow, use and return the library materials, but not in a timely fashion. The proposed Library
interface will manage the Library resources more efficiently.

Most universities already have in place LMS, finance management systems and e-mail
student’s accounts. Some of them have different forms of presence and/or access control
systems.

1.6.1 Existing systems in EURM

Registration of a semester

Students first complete paper application and deliver it to an administrative officer. After that
the administrative officer checks the application and verifies it in the electronic system, but
this part is linked with the financial department. If the student hasn’t paid all fees related to
semester registration, the system will automatically inform the administrative officer that the
student is not eligible to register. If all the fees are covered by the student, then he/she will be
qualified to register the semester.

Disadvantages:

¢ No electronic registration of semester.
e Deans and other responsible personal (professors, assistants etc.) cannot see any
reports with the registered students.

Registration of courses
Current system doesn’t provide any services related with registration of courses.

Registration of elective subjects

The registration of electives goes in old-fashioned way. The student needs to fill out a form,
and chose one or more of the electives. After that administrative officer collects all forms and
prepares a list of students for all electives. Then the list is delivered to the dean.

Disadvantages:

¢ No electronic registration of electives
e The system has no mechanism to identify what each student has chosen.
e Professors cannot see any electronic list of students who chose their subjects.

Class schedule

Current system doesn’t provide any services related with class scheduling. Class schedule is
attached to separated systems like: Electronic Notice Board and Moodle.

Pro-active customized notification
Current system doesn’t provide any pro-active customized notifications.
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Administration of completed courses and ECTS

After completing the process of registration exam, administrative officer collect applications
and submit them to the professor. After finishing the exam the professor is obligated to enter
all grades in the application forms and then return them in student office, in a period of 7
days. Administrative officer verifies the application forms and grades into the system. If any
mistakes have happened the administrative officer can make changes.

Disadvantages:

e Professors have no access to the electronic system, so he cannot be sure that the
administrative officer correctly put the grades into the system. The only way to check
is through personal contact with the Student Administration Office, and asks them to
provide him with the list of grades for the particular course.

e Current electronic system is not compatible with ECTS.

Reporting
Current system provides reach set of reports, but the main problem is that professors don’t
have any access to the system.

1.6.2 Existing systems in FON University

FON University has the following systems:
e System for student affairs
e ERP system
e System for class attendance
e Enroliment system
Learning Management System
All of these systems are working independently because all of them are from various vendors.
In this moment their integration is based on exports from one system to another.

Student Services

The system for student affairs is web-based system with a lot of bugs and lacks of
functionalities. The main issue is its incompatibility with a financial system; so many issues
are solved manually. Decision of the management is definitive replacement of this system. A
new system is in a development phase, so many business rules in this project, proposed by
FON University are appropriate to the new system.

ERP

The ERP system that is installed at FON University is complete solution provided from one of
the leading software vendors in the region, so it is bug-free system and the new system for
student affairs is built up on top of this system.

Attendance

A system for class attendance is Soyal based solution with pair of card readers set on each
classroom. On top of this solution there is a web based solution for reporting about
attendance of teachers and number of students. This should be upgraded to be integrated
with class schedules and student files for reporting needed for ECTS implementation.

The enroliment system is basic web-based system for collecting information about the
candidates, and later to provide a complete ranking list for each enroliment cycle which is
edited manually. The export from this system is used to fill the student files in the system for
student affairs.

Learning Management System

The platform for Learning Management System is Moodle. It is system which will be kept as
LMS system on the university, and it is expected that this project will bring integration of the
system for student affairs with this LMS.
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1.6.3 Existing systems in UGD

UGD realizes smaller AA infrastructure. At UGD, there is already a platform for E-Learning
(Moodle) and independently of it is developed service called E - index. E-Learning system
(Moodle) exists several years and now is a standard component of the university. E — index
although is at an early stage of implementation works flawlessly.

1.6.4 Existing systems in UKIM

UKIM is the oldest and most heterogeneous university in the Republic of Macedonia. That is
the source of most of the problems in the processes of its centralization and the aim of
building an integrated information system for it. For a very long time faculties that are
members of UKIM have developed different process rules for most of the student and faculty
activities. Interfacing to these systems is of great importance and is crucial for the success of
the proposed system.

Furthermore, fundamental differences exist among the areas taught staring from technical
sciences, social science, art, architecture, music, medicine, physical education... just to name
a few. However, uniting factors like the implementation of ECTS and equal legal obligations
should be the starting point when building an integrated information system. Certain
adaptations to common business processes should be undertaken by members of the
university for the system to be applicable everywhere. The system should be versatile and
robust to accommodate the needs and processes existing in every faculty member of UKIM.
In the process of deployment of the Information system, members from each faculty should
test, configure and accept the final common software solution. The process of importing
legacy data from all faculties in the system should also be undertaken and the integrated
information system should provide the means to import legacy data from older existing
systems.

1.6.5 Existing systems in UKLO

First, students fill different paper applications and submit it to the Administrative office
(Student’s affairs). The officer checks the applications submitted and verifies in the electronic
system. It's the same for the student’s scholarship payments, exam payments, semester
payments and etc... The Students affairs are not linked with the financial department. It
means that this department has not the real-time information about student payments. It is
important these two departments to be linked and student can access through web site to
have an overview of all necessary payments, calculation of amounts and view all necessary
bank accounts and examples of completed orders.

Also, there is no electronic registrations of semester, applications for exam, electronic
registrations of courses, and etc. There is no automatic calculation for the acquired credits
and checking accomplishment of the conditions for taking a particular exam. The system
should provide an opportunity for updating data items (type of subject, title, number of
classes, credits, professor, etc.). . In this way base is formed from which educational
programs for years and guidance will be created.

When the process of registration exam is completed, the administrative officer collects
applications and submits them to the professors. When the test ends, the professors enter all
grades into the applications form end return them to the Administrative office, and the
administrative officer verify them into the system. There is a possibility for mistakes, and the
professors have no access for that kind of imported data and cannot be sure that the grades
are correctly stored in the system. The only way to see how the grades are entered in the
existed system is to ask the officer to print a list of entered grades.

Current existing system is not compatible with ECTS.
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1.7 Benefits

The aim of the proposed system is to address the limitations of the current systems existing in
different universities or faculties members of universities. The requirements for the system
have been defined according the defects recorded in the past and are also based on the
feedback from the users. Following are the objectives of the proposed system:

e Online access to system modules and distribution of work and responsibilities to
students, faculty staff, officers and university management.

¢ Reducing time in activities. Reduce the time to update courses and programs, reduce
the time and effort it takes for a student to enrol in a semester or enlist in a course,
reduce the time for application to an exam or the time for the exam results to be
updated reduce the time taken for the students to apply, process
exam/GPA/course/individual reports, enrich student personal file.

e Centralized data handling. Transfer data smoothly to all departments involved and
handle the data in a centralized way. Organize reliable backups. Enable fast and
timely access to accurate and updated data.

e Paperless management of processes with severely reduced manpower. Reduce the
manpower needed to perform all the student studies tasks by reducing the paper
works needed and by distributing responsibilities.

e Cost cutting. Reduce the cost involved in the business process included.

e Operational efficiency. Improve the operational efficiency by improving the quality of
the process.

e Simple and efficient mechanism for their authentication and authorization for multiple,
heterogeneous systems.

e Integration of all necessary data from different sources. From the point of view of the
resource providers, it will simplify the management and the allocation of the
resources to the users. It will also enable user mobility within and between the
universities. From the point of view of the educational authorities, there will be a
central collection of the shared resources committed to the higher education
institutions (identified by the member institutions and/or services).

e Connection to the University Library System (ULS) and to the course material
provider. The idea is to enable direct automatic connection with the courses
developed in the different curricula in the University.

e Reach to geographically scattered students. One of the important objectives of the
reporting system is easier communication with all geographically scattered students.
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1.8 Goals

The main goal of the system is to automate the process carried out in the organization with
improved performance and realize the vision of paperless university management and
electronic workflow of student activities. Some of the goals of the system are listed below:

Manage large number of student details.

Create student accounts and maintain student’s data in an effective way

View all the details of the students.

Create statistical reports.

Enable the students and faculty staff members to take proactive role in the process

by entering their portion of data in the system

e Provide the students and faculty staff with updates of the data they are interested in
and entitled to access.

e Provide interfaces to all existing and future systems in the university, complementing
the iKnow infrastructure to an even more powerful system.

o Establish AA infrastructure as simple, yet robust and secure mechanism for user
authentication and authorization toward various shared resources with possibility to
enable unique identification; Support RFID and biometric identification; Enable
administration of personal files; Provide authentication of each user by its home
institution; Provide authorization for university resources and services; and Send
accounting reports to university management.

e Interfacing the financial, e-mail, library systems and the LMS will achieve the

following goals: faster and timely fashion communication with the students, immediate

information about their financial status, control over the library resources; Better
communication and knowledge-transfer; etc.
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2 User and functional requirements

21

Users

The software should enable creation of users and user groups through its user interface. For
every new user created, the administrator of the software should be able to specify the forms
and modules within forms that the created user can access and work with, with various levels
of user permissions. All activities are tracked and stored. The following users and groups are

to be initially created:

User groups

Roles

IAD

IT Administrator

Performs regular maintenance of software applications, servers.
Manages backups of databases,

Upgrades hardware / software.

Create and manage user accounts for other user groups

Manages all setup data, configurations

Manage the student and staff accounts using standard LDAP schemas
Enable and revoke privileges

Maintain and monitor the infrastructure

Provide hosting for the AAI services for institution with smaller members
Maintain the users/resource database (LDAP and associated servicer)
Maintain the identities of the users (identity providers)

ADM

Administrator

Create and manage user accounts for other user groups

Create and manage courses, study programs, connections among courses and
programs, revisions of study programs

Update and manage global information stored in the system (for instance
changes in faculty staff, cities, countries, municipalities)

Manage the student and staff accounts using standard LDAP schemas
Enable and revoke privileges

Manages all Faculty/study program data specifics of the above mentioned
processes

Create and manage user accounts for other user groups

Manages all setup data

TAD

Technical
Administrator

Manages the reports parameters.
Create and manage user accounts for other user groups of reports.

RAD

Resource
administrators

Define access to their reports using standard LDAP schemas

uccC

University
computing centre

Maintain and monitor the infrastructure

Provide hosting for the AAl services for institution with smaller members
Maintain the users/resource database (LDAP and associated servicer)
Maintain the identities of the users (identity providers)

FCC

Faculty computing
centre

Maintain the users/resource database (LDAP and associated servicer)
Maintain the identities of the users (identity providers)

HRD

HR Department

Require data on the past and current engagements of the teaching staff.

HSS

Head of the
student service

Create and manage courses, study programs, connections among courses and
programs, revisions of study programs

Overview reporting (subset)

Receive notifications for special requests made by students online and
confirm/deny requests.

Manually modify data for a student in special circumstances (late enrolment,
special quota, various special cases)

Analyses statuses and response times

Analyses quality of service provided

Joins faculty with courses
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ID

User groups

Roles

Creates semesters exam terms

Views and analyze reports and data

Analyses statuses and response times

Analyses quality of service provided

Issues reports to the University management

Issues reports to media / Ministry of Education

Monitor and supervise the process carried out by Faculty / Study program
Work in the office for communications with students
Provide administrative services for students

Manage students data

Coordinate work with faculty members and provide services

Administrative

Be able to manually perform all activities that students can do through the
online system. Manually modify data for a student in special circumstances (late
enrolment, special quota, various special cases)

Be able to perform some of the activities that faculty staff users can do through
the system (enter grades for students exams, export lists with exam candidates)

Generate reports (subset)

Generate notifications to students, faculty staff etc.
Generate and print documents upon students requests
Joins faculty with courses

Creates semesters, exams terms

Views and analyze reports and data

SSS | staff of the e Analyses statuses and response times
student service e Analyses quality of service provided
e Issues reports to the University management
e Issues reports to media / Ministry of Education
e Monitor and supervise the process carried out by Faculty / Study program
e Work in the office for communications with students
e Provide administrative services for students
e Manage students data
e Coordinate work with faculty members and provide services
o Receives and reviews diploma/certificate requests
e Sends answers/reports
o Edits FAQ
Ag_minis;rtat:ive e Generate reports with financial implications (for both students and faculty —
FIN geIC:rrtrzenteof visiting lecturers, honorary payments of additional activities)
fingncing e Monitor student payments
o Create and manage courses, study programs, connections among courses and
ECTS | ECTS coordinator programs, revisions of study programs
e Generate reports (subset)
R Rector e Generate reports (subset)
University
UM Manager o Generate reports (subset)
Academic Vice- e Generate reports (subset) .
AVR Rector e Analyses statuses and response times
e Analyses quality of service provided
o Generate reports (subset)
s o Make decisions on high level student requests for special cases submitted
Academic Vice- .
AVD online
Dean .
e Analyses statuses and response times
e Analyses quality of service provided
DEAN | Dean e Generate reports (subset)
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ID User groups Roles

FFO

Faculty Financial
Officer

Generate reports with financial implications

Make decisions on high level student requests for special cases submitted
online

Provide data about payments

PROF

Professor

Access resources using single credentials

Authenticate and authorize in home and visiting institutions (mobility)
Teaches

Updates results from exams in the system

Provides data in the system about exams

Views reports for student enrolment in courses and attendance
Update other data (diploma thesis results etc.)

Create and manage courses

Create and organize sections in every course

Create and manage assessment questions and possible answers
Views and analyze results

Analyses learning statuses and response times

Analyses quality of service provided

Issues reports to the University management

Views reports on student personal file, skills and additional extracurricular
certificates

Issues reports to the University management

TA

Teaching
Assistant

Access resources using single credentials

Authenticate and authorize in home and visiting institutions (mobility)
Provides data in the system about exams

Views reports for student enrolment in courses and attendance
Update other data (diploma thesis results etc.)

Manage courses (subset of parameters)

STT

Student Tutor

Access resources using single credentials

Provides data in the system about exams (Grades for laboratory activities of
students, etc)

STU

Students

Access various resources using single credentials

Be identified for presence at lectures using RFID

Sign up semesters

Authenticate and authorize in home and visiting institutions (mobility)
Apply for exams in the system

Enlist for courses

View their current status

Submit seminar thesis, diploma thesis etc.

Registers to the system

Inputs personal details, fills application

Fills details from his/her certificates (academic scores)
Submits / prints application/ reports/diploma/ certificates
Views FQA

View results and progress

Take assessment,

Check results,

Change personal information,

Communicate with other students

Update personal details, skills and additional extracurricular certificates and
activities

MOE

Ministry of
Education

View various statistical reports for applied / admitted candidates or students

SSO

State Statistical

View various statistical reports for applied / admitted candidates or students
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Office
o View reports of active students to import to library information systems
LB Library Officer e Import data for students owing books to the university
e Access the Library resources and student’s library accounts
PG Parent/Guardian |e View reports for a student and his progress in the studies
SP gfgﬂfé‘:’h'p o View reports for a student and his progress in the studies
EVA | Evaluator e View reports (subset)
Accreditation
ACM | committee e View reports (subset)
member
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2.2 Functionalities
2.21 Tabular overview
Basic functionalities of the system are specified as follows:
ID | Functionality Description Objective Module Users
Insert/edit students
Enable administration or only personal and
- . preview of the students personal | background data.
11 Administration of data. Data needed for reports, Students can preview Core SSS
students data L : ; STU
statistics, contacts and guidance | part of their data and
during studies. update some of the
information themselves.
- . Enable administration of the 'l\/Ianage.and maintain
Administration of information for the
parameters of a student at the . -
[2] | students . I~ details for the beginning | Core SSS
. time of enrolment (initial :
enrolment details s . of the studies of the
program, tuition size etc.)
student
Sign in new semesters for the Keep track of the
- . . . progress the student
Administration of | student in question, change .
o makes during the years SSS
[3] |the student programs, tuition group — - Core
and manage his/hers STU
semesters amount. Close completed current
semesters o
status/program/tuition.
Manage the courses the
student ought to attend
Enter the student’s choices for in the semester. Control
elective and mandatory courses | of overall credits earned
[4] Administration of | for the signed semester in during the semester. Core SSS
students courses | question. Calculate credits for Implement control STU
the semester based on the mechanisms for
courses chosen. repetition of failed
exams. Change of
elective students.
Manage student’s
applications to pass
Administration of | Enter student exam applications | exams. Students can
SSS
[5] | student exam or manage student exam apply for exams by Core
i o . ' STU
applications applications entered online. themselves. Officers can
make changes in the
applications if needed
Insert or update grades achieved
[6] Administration of | by the student on a particular Manage student’s Core SSS
student’'s exams | exam. Review list of exams exams. PROF
passed.
- . Insert or update details of the , SSS
[71 ';-\Srrrrl]ilr?;srt{ﬁggig of seminar thesis undertaken by 2";::;%? tsr:g(sjizms Core STU
the student ) PROF
Administration of | Update details for the diploma SSS
[8] diploma thesis thesis that the student works on Manage diploma thesis | Core IE-I;L(J)F
9] Administration of | Add new exam terms when Manage exam terms Core SSS
exam terms exams are scheduled
Create new semesters with
[10] Administration of appropnatg !ISt of actlvgted . Manage semester details | Core SSS
semesters courses eligible for taking. Join
courses with professors for the
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ID | Functionality Description Objective Module Users
semester in question
- . Inserting and updating tuition
[11] Agggls'sg;a;'fu?tgn details for various quotas that Manage costs for SSS
qrices students can enroll in, costs for | studying
P different programs and quotas.
Administration of Make relations between
. programs and courses that can anage distribution o
d that M distributi f
[12]| courses in . . ; Core SSS
roarams be taken in the program in courses in program
prog question
- . Insert or update details for each .
[13] ?;ig:gr;l:tratlon of course, ECTS credits, fall/spring i\:ﬂoir:zg: details for the Core SSS
semester, number of classes
Insert/update details for the
[14] Administration of | study program that a student can Manage program Core SSS
programs enroll in (start year,
bachelor/master/PhD level etc).
[15] Admlnlstrathq of Insert revisions of program Manage revisions of Core SSS
program revisions program
Administration of | Insert new employees, update Manaae facult
members of the etails for the current employees ore
16 bers of the | details for th t empl i idend c SSS
faculty / faculty members
Diploma thesis Present a list of completed . . . .
[17] report ongoing diploma thesis work Review diploma thesis Reporting | SSS
Present results from exams with . . SSS
[18]| Exams report various filtering options Review exam results Reporting STU
. Review graduated
[19]| Graduated report Present list of graduated students and various Reporting | SSS
students .
statistics
[20] Elective courses | Present a list of students per Revllew students taking a Reporting | SSS
report course per semester particular course
Prepare the report for printing nga?fsciugnﬁeasqg db
[21]| Master book the master book requested by the minist ? 1 t.y Core SSS
the ministry of education © ministry for af active
and graduated students
. . . Review students per
[22] List students per Prgsent !ISt gf studgnts with program, per semester, | Reporting | SSS
program various filtering options per year etc
[23] iepnglr?ar thesis Present list of seminar thesis Review seminar thesis | Reporting | SSS
- . Insert / update details for student
[24] gﬂ?gﬂ:;tgﬁt;f exchange programs the student | Manage student mobility | Students g%SJ
has participated in.
[25] Administration of | Update details on the Master Manage the student’s Students SSS
Master thesis thesis the student is working on | master thesis STU
. Issuing various documents for .
[26] ljssumg the student (list of courses and Easy generation of Students | 555
ocuments requested documents STU
grades, proof of enrolment, etc)
Issuing news and | Post news and announcement or | Manage communication
[27] announcements | mail bulk mails to students with students Students | SSS
Administration of Create and manage various General
[28] financial services | S€rvices with financial Set prices for services data ADM
implications Core
Administration of cities, General
[29] Administration of | countries, municipalities and Manage lookup tables data ADM
lookup data other general data used in 9 P c SSS
various modules in the system ore
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ID | Functionality Description Objective Module Users

- . STU
[30] ggrsnsmsi::gﬁllm gﬂn%na?ffzngfogtﬁfgfg S, T0OMS | Hyerview of taken rooms | Core PROF
group SSS
Administration of | Administration of the faculties in . General
[31] faculties the university Manage faculties data ADM
[32] Administration of | Administration of the students Manage the students Students STU
student sign outs | leaving the university that left the studies SSS
When the student finally
applies for the university

Retrieval of Retrieve data from the enrolment | after being accepted, the

[33] enrolment data module when accepting a new | data provided when Students | SSS
student at the university enrollment should be
transferred to the core
database
. Establish the necessary -
[34] Establish AAI infrastructure for supporting the Make the initial AAl ucc
infrastructure AA| infrastructure
Maintain the central point of the
Maintain AAl infrastructure, LDAP schemas, Keep the infrastructure
[35] infrastructure and registry of member operational AAl uce
institutions, software repository.
Support the Provide support to FCC to S .

[36]| member establish the identity providers Establish identity and AAl uce
A - resource providers FCC
institutions and resource providers
Manage users Open accounts for students and Define the single user

[37] identit?es faculty staff, manage levels of identit 9 AAI ADM

authorization, revoke accounts y
Manage resource Define access rights for own Define the access
[38] sccess resources with respect to user olicies AAl RES
roles and responsibilities P
Synchronize AA | Maintain synchronized student

[39]| data with Core records between LDAP Maintain student records | AAl ADM
module data directories and core modules

[40] Access student Using single credential, access | Simplify the access AAI STU
resources all the needed resources. model to resources

[41] Access faculty Using single credential, access | Simplify the access AAI FAC
resources all the needed resources. model to resources
Staff and Access resources in visiting . STU

[42] students mobility | institutions using home identities Enable roaming access | AAl FAC
Presence Using RFID or other means,

[43] identification identify physical presence of Presence identification | AAl STU

students

[44] lsjrilgr?a(l)le cards Take pictures, compose layout Establish e-ID for the AA ADM
Estudent D and print student e-ID cards students

anage the students’ records. udent records.

45] Mamtain student | vy the students’ records. | Student record AAI ADM
Track classes Using the schedule and the

[46]| Lttendance presence records, track the Attendance logs AAI ADM

attendance to lectures
Establish mailin Using the data about the course Email communication

[471 ;. 9 | enrolment, establish appropriate | . AAI ADM

lists mailing lists infrastructure
i - Check the payments from

[48] g?g?:gﬁtlzl IO | students for their invoices for Check financial records éAI FIN

services ore
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ID | Functionality Description Objective Module Users
Generate invoice Generate invoices based on the Generate financial
[49] : fees for each type of service AAI ADM
for service h documents
(semester, exam, penalties, ...)
Exchange data Populate LMS courses, extract . AAIl
[50] with LMS grades Data exchange with LMS Core ADM
Information about
books Borrow a book recommended by Simplify the students AAl
[51] recommended by | 2 €OUrse of other books from the access to ULS resources | C STU
Y | same author that ULS possess ore
a course
Define rules for returning the
[52] Manage ULS borrowed books in different Control the ULS AA ADM
resources - . A resources Core
administrative situations.
. Get information for the needs of
[53] ﬁ?g#::ztigr? the HR systems, on the Support HR éAI HRD
engagements of the staff ore
The administrator should have The sy§tem must be fully
- . . customizable by user
Customizing the | opportunity to customize the
types, reports types and
user types, layout | layout of the reports. Based on
. . reports layout. AAI ADM
[54]| of the reports and | the university preferences, every To create and man Cor SsS
the module university should be able to fully tho crea ?tat Iatage ore
accessibility customize which reports will be edr;po S em.péj'test
accessible from the module and the accessibility 1o
specific reports
The administrator should have
) opportunity to manage the look- | To manage the date that
[55] Manage look-up up tables used in the report can appear in reports in AA ADM
tables . Core
process (exam report form, an organized way
exam application form, ...)
Faculty staff should be able to These exam reports AAI
Create/edit/delete | create/edit/delete exam reports | should be viewed by the Core
[56]| exam reports and | that he/she has created. Reports | students and accessible Reporti SSS
notifications should be signed with digital by the Administration eporting
signature. office staff
Faculty staff should fillin the | |13 electronic exam
exam applications of the applications are to
Fill exam . . eliminate the need of the SSS
[57] " students who applied for his/her NS , Core
applications : Administration office to STU
course exam with the : )
- . fill them by hand in the
appropriate details
system.
Faculty staff should have
information on how to
View student’s Faculty staff should be able to contact the student, STU
58] data/ reports on | view student’s personal should be aware of his Core PROF
student information, additional skills, abilities and interests in Reporting ssS
attendance certificates, course enrolment order to define a proper
practical project and
internship
Students register on the system | Students can register on
[59] Student by entering their university e- the system after they Core STU
registration mail. After the account activation | have been accepted in Reporting | SSS
the student can use the system | the university.
Viewing Students should be able to have
[60]| completed overview of his/her activities gore " :'Sl'lél
activities status. eporting
Students can fill their personal The student can recheck
[61] Filling/updating data. The data involve basic and correct the entered | Core STU
personal data information and additional skills, | data anytime during his | Reporting | SSS
activities and obtained studies at the university.
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ID | Functionality Description Objective Module Users
certificates This could be
implemented through
filling template form of
EuropassCV.
Students should be able
to register to any course
where they have
permission, and to be
Registering/ Students should be ak_)le to able tg follow the
[62] Viewing course register to a course with 3 materlals uplc_)aded and | Core STU
information password given by the specified | the given assignments. Reporting | SSS
professor. Registered students
should be able to involve
themselves in the
discussion forum for
every course.
Students should be able to rise :-eo ﬂzrvcgﬁesgggsrgfto
complain about an error in miqstakes or revision of
[63] Filling complaint/ | his/her data in the reports. his academic/exam Core STU
question Students should be able to . Reporting | SSS
address administration staff results or to obtam an
about unclear questions. answer by the university
staff.
The Administration
Office will have data of
all the students
requesting
Students should be able to diploma/certificate
[64] Request diploma/ | request issuing of diploma or issuing. The system Core STU
certificate certificate by the Administration | should automatically Reporting | SSS
Office. check and return result
whether the student
fulfills the requirements
to be issued a
diplomal/certificate.
The system should be able to l&g;ﬂ?;?fé‘:;g;ndin
Ranki automatically rank all the . 9
anking the order, that will allow Core STU
[65] students for every study program | . : .
students based on their average and information on the top Reporting | SSS
cumulative GPA students for a specific
study program.
Produce various | The system should produce
[66] statistical reports | various statistical reports for all Statistics reports Core STU
for existing existing students based on their Reporting | SSS
students average and cumulative GPA
Ger?er.ate varlous - oy, o system should generate
statistical reports X istical rts for all Core STU
[67]) for applied / various statistical reports . Statistics reports .
admitted candidates that have applied, for Reporting | SSS
. the accepted and rejected ones
candidates
Generate various | The system should generate Core STU
[68]| statistical reports | various statistical reports for all | Statistics reports Reporti SSS
for students students eporting
Generate various | The system should generate Core PROF
[69]| statistical reports | various statistical reports for Statistics reports Reporti sss
for faculty staff faculty staff eporting
Generate various | The system should generate Core PROF
[70]] statistical reports | various statistical reports for Statistics reports R .
for universit office member of universit eporting | SSS
y Yy
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administration administration
(SSS)
Generate various
statistical reports Th? system. should generate - Core
[71] : various statistical reports for Statistics reports . SSS
for supporting . Reporting
supporting personnel
personnel
The Administrator will
The system should keep audit have full access to the AA
[72] Audit log log with time stamp and user ID aud]t logs in orde.r to Core ALL
of all changes taking place in the | easily track certain Reporti
Reporting module misuse or faults in the eporting
system
To automate the process
Reports for the Generate reports that are ?f dat.a query from.the AAI
oE L aculties and creation of
[73]| Ministry of requested by the Ministry of reports from the Core SSS
Education Education ports T Reporting
universities to the
Ministry
To automate the process AA
Reports for the Generate reports that_ar.e of data query from the
[74] - ' requested by the Statistical : o Core SSS
Statistical Office Office faculties and universities Repori
to the Statistical Office eporting
The ministry of
XML Web Education and the AA
[75] services to MOE | The system must enable web Statistical office to be Core SSS
and Statistical services for exchange of info able to customize their Repori
Office internal reports using the eporting
data from the universities
Alumni site with CMS Create and follow a AAl STU
76] Alumni Site capabilities to follow the career | network of alumni Core
SSS
of the alumni students students Reporting
2.2.2 Detailed description

Administration of students data

This functionality is accessible to the backend officers in the student services as well as the
student himself/herself. The office staff can change/update all the parameters, while the
student can only update contact information, and read the remaining information. Most of the
data is automatically imported when the student is enrolled at the university from the
enrolment module, and changes are rare later during studies.

If the system entered a temporary identification number for foreigners, the system
automatically displays fields for entering the passport number and date of expiry of passport
and address of temporary residence.

The system should provide sequential generation and allocation of index numbers
respectively within the university. The system will not allow regeneration and allocation of
existing index number for two students.

Administration of students enrolment details

The parameters for the student at the time of enrolment should automatically be imported
after they have officially enrolled, from the enrolment module. However certain corrections
and updates might be necessary, so after the data is imported, a form should be accessible
for corrections for these parameters for each student. The form should be accessible for
editing by the officer at the student services department, and in read only form to the students
themselves as well as other interested parties (vice-dean or enrolment commission
members).
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Administration of the student semesters

Whenever a semester starts, the students should sign in for the following semester. That is
the point when changes in programs are made or when the student can change tuition group
(for example move from state sponsored to a private quota due to multiple repetitions of major
courses). Finished semesters are also marked in this module. The form is accessible to
students or to officers in the student services department. Students can update most of the
data, but confirmation for program or quota changes are necessary from officers or vice-
deans. When students demand irregular sign ups (changes in study program or quota), an
automatic request is posted to the officers with a notification to confirm or deny the request.
Also, the students are served predefined parameters when signing up according to their
enrolment choice and ranks, as well as previous semesters. If changes are imposed due to
the student’s style of studies (repetition of courses over the defined maximum), the system
serves the implied changes in the quota to the student when he/she accesses the module to
sign in the following semester. When the student applies to start a new semester, the system
retrieves information from the library module about the books borrowed by the student. If the
student holds books borrowed for longer than a year, the student is not allowed to start the
new semester until he/she returns those books.

A student can request for a semester off from the Faculty Administration if he/she has eligible
reasons (medical reasons, travelling, etc) that has to be approved by the Faculty authority
(Vice Dean ...). There are no fees for that semester. In the students e-index there is mark that
he/she is inactive for that semester. During the period, the student is not allowed to take any
exams. If the student holds books borrowed for longer than a year, the student is not allowed
to take the semester off until he/she returns those books.

The system should notify the Head of Student Affairs for students who have not regulated the
status 15 days (or other configurable number) after the deadline for regulating the academic
year. The system will notify about students who have not verified semester after the deadline
for validation of the semester.

The system should allow for defining different modes of study (part time, full time).

The module calculates the cost of the semester, and requests from a web service from the
financial department if the student has completed payment or has money on his/hers account.
The module updates information to the financial department via a web service that the
semester has been signed, and money should be deduced from the student’s account. The
semester enrolment is completed only if the system receives a web service notification from
the financial module that financial commitments have been completed.

Administration of students courses

When the students signs in a new semester, he/she should also enlist in courses for the
semester in question. This module serves for the student to enter choices for elective and
mandatory courses for the semester. The module calculates credits for the semester based
on the courses chosen. The module should implement control mechanisms for repetition of
failed mandatory exams. Also the module serves the student only courses that he/she is
eligible for (part of the student's study program; beware of connections with previous
prerequisite courses). The module implies repetition of previously failed mandatory courses.
Control of overall credits earned during the semester is to be implemented. Confirmation from
a officer after being automatically notified is necessary for irregular choice of courses made
by the student (exceeding maximum number of credits per semester, changes in elective
courses that the student has failed the previous semester, or other irregularities). The module
can be accessed by officers for special cases when the student is unable to complete the job
or when changes after deadlines are necessary. According to the courses enlisted, and
credits earned, the appropriate sum for payment for the semester is calculated based on the
quota group of the student. The system will not allow taking courses unless semester is
enrolled. The module updates information to the financial department via a web service that
courses have been chosen, and money should be deduced from the student’s account. The
web service response from the Finance department should confirm the activity. The courses
selection is completed only if the system receives a web service notification from the financial
module that financial commitments have been completed.
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Administration of student exam applications

In a limited predefined time interval before the exam term the students can access the module
and enlist for exams. The list of exams is limited to the courses taken by the student in the
current and previous semester. Officers can change exam applications in special cases.

If the student is not satisfied with the resulting grade for a course, it is possible to reverse and
the test can be re-taken. For cancellation of an already passed exam, the student must
submit an online application for annulment of the examination through the system. The
system will not allow taking exams or partial exams unless a semester is enrolled. The
system stores data for both partial and complete exams. The module updates information to
the financial department via a web service that exams have been applied, and money should
be deduced from the student's account. The web service response from the Finance
department should confirm the activity. The exam application is completed only if the system
receives a web service notification from the financial module that financial commitments have
been completed.

Administration of student’s exams

After the exam has passed, the results from the exams, the grade the student has received
can be updated through this module by the teacher of the course in question, or by the officer
in student services for all exams. A module for bulk insert of grades for all students per exam
per exam term will also be implemented. This module is also accessible by officers or by the
teachers covering the exam in question. Except for entering grades in the list of students
applied for the exam presented, an option for uploading a predefined Excel list template of
students and grades should also be implemented.

Administration of seminar thesis

When seminar theses are due for some courses, the student can apply for a thesis in this
module. The notified selected teacher can confirm the thesis and after the student submits the
final version, the teacher can update the grades and the status of the thesis. Officers in the
student services can also perform the same tasks if necessary. The module updates
information to the financial department via a web service that a seminar thesis has been
applied for, and money should be deduced from the student’'s account. The web service
response from the Finance department should confirm the activity. The seminar thesis
application is completed only if the system receives a web service notification from the
financial module that financial commitments have been completed.

Administration of diploma thesis

The student can apply for a diploma thesis in this module. The notified selected teacher can
confirm the thesis and after the student submits the final version, the teacher can update the
grades and the status of the diploma thesis. Officers in the student services can also perform
the same tasks if necessary. Before the diploma thesis is completed and the student finishes
his/hers studies, the system retrieves information from the library module for the books
borrowed by the student. The student must not have any books borrowed at the time of
diploma thesis presentation. The module updates information to the financial department via a
web service that a diploma thesis has been applied for, and money should be deduced from
the student's account. The web service response from the Finance department should
confirm the activity. The diploma thesis application is completed only if the system receives a
web service notification from the financial module that financial commitments have been
completed.

Administration of exam terms

Regular and irregular exam terms can be scheduled along with particular exams schedules in
this module. Officers at the student services in coordination with the vice-deans should
update data in the module.
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Administration of semesters

Each new semester could be created as a copy of the previous fall/spring semester. However
certain changes are always possible (activation/deactivation of a course, change of the
teacher for a course). This module serves to create new semesters with appropriate list of
activated courses eligible for taking. It allows joining courses with professors for the semester
in question. Copying previous semesters makes for quicker work, but changes should also be
easy to make.

Administration of quotas and tuition prices

This module serves for inserting and updating tuition details for various quotas that students
can enroll in. Costs for different study programs and quotas can vary from year to year, so
new values for each year can be updated. The student pays the costs effective the year
he/she started studying.

Administration of courses in programs

Each course can be mandatory or elective in different study programs. Also, each course can
be taken in different year of study in different programs, and have different prerequisites. The
relations between programs and courses that can be taken in the program in question are
managed in this module.

Administration of courses

This module serves for inserting or update details for each course that is taught in the faculty /
university. Parameters like ECTS credits, fall/spring semester for the course, number of
classes per week can be updated here. Officers update data, as well as teachers for the
particular course.

Administration of programs

Sometimes new study programs are introduced, so they are managed through this module.
Parameters like name, start year, bachelor/master/PhD level, revision of the program, etc are
updated.

Administration of programs revisions
Manage revisions of study programs. Each program belongs to a revision in the programs.

Administration of members of the faculty

The module serves for management of the employees (members of faculty). New employees
are inserted, and details for current employees / faculty members can be updated.
Parameters like status, education can be updated.

Diploma thesis report

This module provides listings of diploma thesis by various filters (by professor, by course, by
year, time interval, diploma thesis status etc). With this listing the teachers can overview their
diploma thesis.

Exams report

This module provides listings of exam applications by students by various filters (by professor,
by course, by year, time interval etc). With this listing the teachers can overview the students
have applied for an exam.

Graduated report
This module provides listings of graduated students by various filters.

Elective courses report

This module provides listings of students by various filters (by professor, by course). With this
listing the teachers can overview the students have applied to follow his/hers course.
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Master book

This module provides printing the master book of enrolled students requested by the ministry
of education. The system should generate and update main registers for each faculty. Types
of main registers for each faculty are the following:

Registry of enrolled students at the first cycle of studies

Registry of enrolled students of second cycle studies

Registry of enrolled students at the third cycle

Registry for graduates of first cycle studies

Registry for graduates of second cycle studies

Registry for graduates of the third cycle

List students per program

This module provides listings of students by various filters, mainly the study program they
have enrolled in.

Seminar thesis report

This module provides listings of seminar thesis by various filters (by professor, by course, by
year, time interval, seminar thesis status etc). With this listing the teachers can overview their
seminar thesis.

Administration of student mobility

The system should allow easy updating of data for the student who wants to be switched from
one study program to another, in the frame of unit at the University. The student should apply
for the implementation of mobility and appropriate documentation to transfer from one to
another study program. This means that the student can complete the form on the Internet
and can immediately print. The document stands and ID. If the student needs to pay, is paid
to the respective ID. The application must be submitted in the office of Student Affairs.
Approval of the request or notice due to incomplete documentation or failure must be
transferred via e-mail notification.

Student logs through the Web site of the faculty. Also, there is and other options of
submitting an application for transfer from one to another study program.

Equivalence of subject - will be used for migration from in the faculty from one to another
program. In the future it would be good to can afford this on the university level.

Equivalence of subjects covers which subject of which organizational unit or study year
covers wholly or partially any other subject. This equivalence provides students transferring
from one program to another study program in the same or other faculty in the organizational
units of the faculty.

For students who are enrolled from other faculties, the equivalence should be created with
recognition of subjects or the appropriate number of credits from some subject of a specific
form in which all subjects are shown for the respective study program.

The other subjects that will not find equivalence are treated as optional.

All documentation for the student mobility is an integral part of the student's file.

According to the Law on Higher Education is made possible mobility of students from one unit
of a University or another higher education institution in the country and abroad.

The officer of Administrative office shall publish international exchange programs for students,
or on the basis of bilateral agreements between universities. There is a need of opportunity to
announce and compatibly between academic programs and courses.

The system should allow easy updating of data for the student who wants and is transferred
from one to another higher education institution in the country and abroad. The student
should submit a request and appropriate documentation to transfer from one to another
higher education institution.
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Administration of Master thesis

The student can apply for a master thesis in this module. The notified selected teacher can
confirm the thesis and after the student submits the final version, the teacher can update the
status of the master thesis. Other authorities (faculty secretary) must confirm the status
update after completion. Officers in the student services can also perform the same tasks if
necessary. Before the master thesis is completed and the student finishes his/hers studies,
the system retrieves information from the library module for the books borrowed by the
student. The student must not have any books borrowed at the time of master thesis
presentation. The module updates information to the financial department via a web service
that a master thesis has been applied for, and money should be deduced from the student’s
account. The web service response from the Finance department should confirm the activity.
The master thesis application is completed only if the system receives a web service
notification from the financial module that financial commitments have been completed.

Issuing documents

In the course of study, students need documents issued to confirm their status. The system
will automatically provide the issue on the basis of data on students entered in the system.
The form and content of the certificates should to comply with the prescribed form. Templates
for the certificates should be integrated in the system. The templates of the documents should
be changeable by system administrators without interventions in the source code by the
supplier of the software. The student can login and request one of the certificates online, for
the certificate to be prepared in advance. The student can later pick up the certificate from the
student services department, or have it delivered by mail. All services are paid for by the
student. The system should print the certificates for passed exams and graduate students
under the templates provided by the Ministry of Education and given in the official Gazette.
35/08, 103/08 and 26/09. Templates should be editable. The module updates information to
the financial department via a web service that the student has applied for a certificate, and
money should be deduced from the student’s account. The web service response from the
Finance department should confirm the activity. The document is issued only if the system
receives a web service natification from the financial module that financial commitments have
been completed.

Certificate for passed exams

In the course of study, students need this kind of certificates to compete for scholarships,
credits, student homes and so on. The certificate lists all the exams passed by the student,
and some small amount of personal details for the student, among other things. The detailed
template must be changeable and customizable per faculty.

Certificate for completion of studies

After passing all the exams, and the presentation of diploma thesis (if applicable), at the
request of the student, the Office of Student Affairs issues transcripts and certificate that the
student graduated. The certificate lists all the exams passed by the student, and some small
amount of personal details for the student, among other things. The detailed template must be
changeable and customizable per faculty.

Sign out document

For the student who wants to transfer to another educational institution, at his/hers request, a
sign out document is issued. The certificate lists all the exams passed by the student, and
some small amount of personal details for the student, among other things. The detailed
template must be changeable and customizable per faculty.

Issuing news and announcements

This module serves for sending notifications, news and announcements to students and
members of faculty. The authorized user can select a subset of students and/or members of
faculty, write a message and send it. Each authorized user can only select a subset according
to his/hers authorization (teachers can send messages to students taking their courses, vice
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deans to students at their faculty etc). The filters for subsets of students are various (by
course, by start year, by study program, by name, by schedule group etc.). The messages will
primarily be e-mails, but an SMS module should also be developed.

The system should also support notifications and alerts defined for various events that are
automatically triggered and sent.

Administration of financial services

This module serves for defining new and updating old services that imply financial
consequences for the students. The financial services can have fixed cost for all students or
can be different for different study programs or for different start years of study. Also costs
can be different for different quotas for students. The module servers to calculate the amount
the student should pay when requesting a service from the university. Also the module should
retrieve data from a web service from the financial department to check whether the student
has paid the wanted amount. Only if the student has completed the financial commitments
expected, this module can allow for the service to be provided for the student. Examples of
services include, but are not limited to:

issuing certificates,

fixed fee for enrolment in a semester,

applying for a diploma thesis,

applying for a master thesis,

applying for a PhD thesis,

applying for an exam outside the predefined time period,

applying for a seminar thesis,

library membership,

Tuition

Costs per year

Uniforms

Kimono

Seminars

Project assignments

Colloquia (with penalty or regular)

Exams (In regular term or In penalty term)

Portable computer

Differential exams

Certificates

Specialist labor etc.

The system should allow definition of new services and related services. Newly created
financial services can be associated as additional fees to various predefined functionalities in
the system (semester enrolment, courses selection, exam application etc). The system should
allow the definition of models of payments (packages). The system should enable the
allocation of services and models of paying to students. The system must allow the granting
of defined services for a student. The system must send information to the financial system
for each service performed for one student. The system must receive information from the
financial system of any change of the balance of a student.

When the system is using a standard post-paid way of managing finances, whenever a
student demands a service, the appropriate fee is calculated according to his/hers parameters
and the pricelist defined. The amount is showed to the student along with a unique code for
the payment that he/she should fill in when paying in the bank (online or directly). When the
information for the bank payment and the code of payment is received in the financial module
with the bank report, the code of the payment is matched to the code of the pending service
requested by the student. Since the pending service’s code is matched to the code of a real
bank payment, the service status is then transformed from “pending” to “executed” (if the
software can complete it) or status “allowed to be executed” (if a person needs to execute it).
In the pre paid mode, the student can deposit certain amount of money via a bank transaction
to the financial module. Whenever a service is requested by the student, the fee is calculated
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along with a payment code. The amount is then deduced from the stored money of the
student, marked with the unique code of the particular service for the particular student. The
service status is then quickly transformed to “executed” or “allowed to be executed”, not
waiting for additional payments or a bank report.

In both pre and post paid modes, web services are used to communicate among the core
module and the financial services module. The core module calculates the amount that
should be paid by the student and a unique code for the payment in question. This
information is submitted to the financial module via a web service. In the prepaid mode a reply
is instantly received with the web service if the amount requested is available in the student’s
account, and the amount is deduced from the account. In the post paid mode, the financial
service module triggers a web service in the core module sending information that a payment
has been received with the particular code and amount. The code and amount are matched to
an existing combination in the core module and the service is granted to the student.

Administration of lookup data

Master database tables containing cities, countries, high schools, municipalities, types of
employment, types of education etc should be managed through this module. There should
be forms for inserting new records and editing previous. Control for preventing insertion of
existing records should be implemented.

Administration of class schedule

This module should enable inserting the already generated classes schedule in the system.
The module serves as source of information for faculty members as to what classroom is
available or taken, when in need of organizing additional meetings with students. Also
students and teachers will get informed of their schedule during the semester through this
module. There should be views of the schedule by class group, by classroom and by teacher.

Administration of faculties

The module serves for management of the faculties within the university. New faculties are
inserted, and details for current faculties can be updated. Parameters like name, address etc.

Administration of sign outs

The module serves for the students to request for complete leaving of the university,
withdrawal of all original documents (diplomas of previous education) etc. A document for the
exams passed and status at the time of sign-out is issued. The student’s status is updated to
“signed out”. Students cannot sign out if they have borrowed books from the library. This
module requests confirmation via web services from the library module for any remaining
books borrowed by the student. The module updates information to the financial department
via a web service that the student has applied for a sign out, and money should be deduced
from the student’s account. The web service response from the Finance department should
confirm the activity. The sign out is completed only if the system receives a web service
notification from the financial module that financial commitments have been completed.

Import of candidate data from enrolment module

This module imports candidates’ data from the enrolment module. When the student
candidate is properly ranked and allowed to enroll in the university within the enrolment
module, he/she comes to actually sign up. Some final documents can be submitted,
payments completed and the office staff should retrieve the data for the student contained in
the enrolment module and insert the data into the core students database. The office staff can
search for the candidate using his unique identifier and migrate his/hers data into the student
database. The system uses a web service provided by the enrolment module to retrieve the
candidate’s data, and to confirm that the student has been enrolled in which case the
enrolment module sets an appropriate marker for the candidate. The parameters transferred
from the enrolment to the core module include all personal information in the Student profile
data model and information for the initial faculty, study program, quota etc. The enrolment is
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completed only if the system receives a web service notification from the financial module that
financial commitments have been completed.

Other reports
The system will generate the following reports:

Report for a list of candidates and students by high schools where they come from
Report for a list of candidates and students by cities where they come from
Report on the age structure of candidates and students
Report for teachers who do not return the reports back to the Student Affairs
Report for insured and uninsured students in a particular academic year
Report on average passed exams in term, the faculty, university
Report applicants and students by ethnicity
Report the number of students with particular status
Reports per time dimensions
How much and how many passed the exam
Report students who did not passed some exam
Report on the number of students per grade received
Report on the number of students who applied for exam
Report the number of students who attend the exam previously applied by subject, by
faculty, by generation
e Report the number of students who attend the colloquium previously applied by
subject, by faculty, by generation
e Report for students with their average grade in some average range at certain
moment
The system should calculate an average:

By passed exams in term

By subject, for certain academic year

By faculty, by professor

By subject, by professor

By professor

The system should provide an export of all views in excel or pdf format, with feature for further
editing.

The system should generate history for a student which will cover information about a student
in given time period by the following categories:

Exam

Subject

Term

Academic year

Order number of exam

Date of application for exam
Date of attendance of exam
Date of passing

Date of cancelation

Date of repetitions of an exam
Professor

Colloquium

Subject

Order number of colloquium
Semester

Academic year

Date of application for colloquium
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e Date of attendance of colloquium
e Date of passing
e Professor

Semester

Which semester

Order number of semester
Academic year

Date of accomplishment
Date of verification

Diploma

Title of diploma

Date of application
Date of delivery
Professor
Commission members

Master thesis

Title of the thesis
Date of application
Date of delivery
Professor
Commission

2.3 General Business Rules

This delivery aims to design a system that satisfies the following requirements

e Uses one centralised database to keep data on applicants and the enrolment

procedure.

e Allows online access to all actors.

e Uses role-based authorisation.

¢ Implements customisable notification functionality to all interested parties e.g. exams
schedule is published, change is made in class schedule, remainder to students to
choose elective subjects etc.
Supports multiple notification mechanisms: SMS, email, social networking sites.
Implements web based application.
Implements the “single point of data entry” principle.
Administrator should be able to configure the system.

2.4 Data archiving

Data for graduated students and students who left the university is required to be made
available to application users for reporting purposes. After a student ceases his student status
at the University e.g. graduation or leaves the University, Head of the student service (HSS) is
allowed and required to lock the data from the last enrolment term. Further changes to data
are not allowed after the locking action.
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3 UML Diagrams

3.1 Use case diagrams

3.1.1  General use case diagram

System

Create users Give privileges

T e\
[ e

create course

/\ «extgnds»

Administrator

create electives

RN TEET N N N\
View reports: students

Add eligible
courses
who registered semester

\ X B . Database
— 7 gt — T
\ semester )/I//

\/ \/
egistration o fegistration of
courses electives

View reports: students
who registered particullar
course

Head of the student ser\i

/T\ ‘

Administrative officer

Student
View report: list of
student per elective
\ «extdnds»
Professor

electronic list of
students who chose their
subjects

\\

/ \ ECTS credits
Teaching assistent
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3.1.2 System administrator

Create and manage
user accounts

Manage look-up
tables

Look-up tables are filed with the data such as
list of municipalities, high schools, universities,
— — + faculties and other data that is used
in the enrolment and other forms.

«uses» anage study programmes,

Administrator

prerequisites and
admission quotas

Manage points
calculation, ranking and precedence
rules

Initiating
enrolment process
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3.1.3 Enrolment in a semester

Select courses Submit request
i * - B * * .

Student
System

Submit and enroliment
paper, proof of payment and
courses selected

A *

«uges» Student servces dept.

@ Validate request Update system

Student servces dept.

Accept enrollment Check validity of
request documents selected

System Student

3.1.4 Certifying a finished semester

Collect signatures j\

Teacher

Student
Submision of *
documents and an index
Student services dept.
List of students’
with signatures,
System
Teacher

Signature
verification

Teachers signature
verification

*
Student services dept. />i

Student
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3.1.5 Exam report

Reporting System

«uses»
{>( Fill in exam form [ Publish exam form
«extends»

«uges»

O «uses»

Facu4>5taff Student

«usep»

View exam report

«useg»

Fill in Complain <

3.1.6 Diplomalcertificate issuing

Diploma/Certificate Issuing System

} Request diploma supplement issuing

«extends»

«uges»

«uses»

«uses» Activities not complete

«uges»|

«uses»

Generate diploma supplement {

«uses»
Stégent

Notification University Administration Staff
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3.1.7 Overview of student file
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3.1.8 Apply for partial/final exam

Student

Check for Main

fees activitites

od

Main fees not
settled

Add penalty fes
<J

Check exam

application end date

Staff of Ad iration office

Ll 0

'\ A
Notification for Exam application Faculty staff
insufficient funds

The system checks if the student has settled the Main fees (Tuition, books, etc.).

A notification is returned with the type of the fees not paid.

If all the Main fees are covered the system checks whether the current date has
passed the exam application date. If the date has passed, then a fine/penalty is
added to the exam fee.

System checks to see if there are available funds for the acquired payment. If the
student has enough funds he/she is allowed to make an exam application and to be
added to the exam applicants list.

- Page 42/ 164 -

This is confidential document. Distribution or duplication right is restricted to the persons in the distribution list.



TEMPUS project JPGR 511342 - iKnow SW Requirements & Design

uropean Commission E_student Services System Rev: 4.1

TEMPUS

3.1.9 Connection to LMS:
e-Index to LMS

Export course
details

Browse courses

Administrative staff
Export all

enrolled
students

<<include>>

“<<include>>
Choose course B
for export

Export students

Teacher one by one
Create course /
Enroll Students
Notification
Student
LMS
E-Index
LMS to e-Index
xport one/al
Browse courses | assessments for
one student
<<include>> Export all
i assessments at
A once
<§|nclude>>
Choose course
for export
Export
assessments
Teacher
one by one
Write Student’s
grades
Notification
Student
E-Index
LMS
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Synchronization e-Index and LMS

Compare
courses/
students data

X

Scheduled activity

Notification

Exchange data

Teacher

3.1.10 Connection to Email

Annual distribution list update

Confirm the lists of
1| students enrolled in the new
soademic year

EUSEE WUSESR

Create university
™y -mail for students in the
lists

Staff in Administration office

Check students' facully,
enrolled department, vear or
enrcliment, cycle of siudies

Create USY
distribution list

WUSESR

Add student to US, FS,
Y DS, FSC, USY, FSY. DSY and
FSCY list

e Staff from the Administration Office confirms the list of students enrolled in the current
academic year. The system uses this info to create each new student an individual
University email.

e New students are to be added to distribution lists and the system checks student info.
The system should create USY distribution list; List of students for a given school
year. The system checks whether the list exists, if not it creates it.

e Students are added to all existing Distribution lists.
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Update of distribution lists for late enrolment

HUISESH

Staff in Administration office

Confirm new
3 enrolled student

HUSESH o
Create university
e-mail for student

Add student to e-mail
distributian lists

Check students' faculty,
department, year of enrcliment,
cycle of studies

Add student to US, FS,
DS, FSC, USY, FSY, DSY and
FSCY list

£y
Check enrolled
courses

BUSES

2\ add student to course
distribution CSY lists

e Staff from the Administration Office confirms the list of students enrolled late (after

deadline) in the

current academic year.

e The system uses this info to create each new student an individual University email.
e Late admission students are added to all relevant distribution lists.
e Late admission students are added to their course distribution lists.
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Administrator access to distribution lists
aUsESH
5
HUSES
wextenis
Get emails in
distribution list
Y|
Get list of students
Y, that laft University past suses Remaove from all
HUSESE
M L distrioution lsts
Get list of students.
. "7\ graduated last month
fUsass
Administrator/System
Remave from all
distribuiton lists
b taff of Administration office
Add graduates Lo
Alumni distribution list
Get Alumni
distribution list
“LUSEH e
>
Send email for
notifications

Administrator should be able to manually add/update/remove emails from distribution
lists

Administrator should be able to remove
University/graduated from all distribution lists
Administrator should be able to create/update the Alumni distribution list with
graduated students. This distribution list should be used for university or individual
notifications.

students that have left the
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Course distribution lists

HUSESW

et list of enrolled
students in course

Create course email
distributicn list

Add students to
course distribution list

GLUSESn

Faculty 5 EUSES D

Get emails of course
distrbution list

Add email

teaches.

list.

7 Notification email

sant o student

Faculty staff should be able to create course distribution lists for the courses he/she

Faculty staff should be able to create/update/remove individual emails from course
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3.1.11 Connection to LMS and ULS (library)

LMS > ULS
Request -
recommended book)_¢INElUdBy ~ Cheks if the ook
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Request - If a student has
returned books overdue = 1 yea
BEFORE allowing
a semester off

InCiudes
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fo the studern
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3.2 Activity diagrams

3.2.1 Process of studies

Following activity diagrams represents the business logic flow, and shows the activities and
the events that make the process of studies.

Signing in a semester

Gnllstlng in mandatory and elective courses

_____ Satisfied huggeston which courses ought to be takeD
prerequisites?

(ompletlng financial obllgatlo@
regular attendance in class

Appling for exam
attendance in laboratory classes (if any)

Prerequisites professors signature
isfied? the previous semester ought to be completed

Yes
Passing exams

G:ompleting financial obligation9

Filling a poll for the studies

Completing a semester

{
25 < Number of credits < 35
}

The courses that
are prerequisites
ought to be
taken/passed

«precondition»

<Suggestion for problem solving

[ .

Qixams are not allowed to be taken}

= — —| The course should have been taken

The poll should be anonimus,
but mandatory for each student!

@ompleting practical work (student praxisD

«precondition»
{
An appropriate amount of ECTS credits ought to be earned
the selection of a mentor is limited to a professor
where at least one course has been taken before

}

«precondition»

An appropriate number of ECTS credits earned | _ _ _ _ _ Final thesis presentation
acceptance of the thesis by the mentor / commision
completing financial obligations

}

Continuation with
studies

End of studies
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3.2.2

Semester enrolment — register a semester

Student

System (Student service)

Signing in to the system- fﬁ
semester registration /

isplay of the menu fo

election of the semester 10\
be registered

C

Insert general information "

semester registration

Verification

status and student accoun

The semester
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the account?
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about semester YA

A

C

cording definition of
subject relations

]

Y
Selection of subjects forthe
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electives)

-

—

Display of the menu for filling in
the information for the semester

Display of the data

)

Confirmation? |

[Yes]

[No]

The semester
registration is not
successful

Display of the studen
profile

aving of the information abo
the semester

¢
|

@Jdating of the student's accol

‘
E

Y

Successfully
registered
semester
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3.2.3 Choosing courses during semester enrolment (system)
Semester enrolment from a system aspect Detailed overview of system
validation of the selected
‘ courses
Successful student login Are there mandatory
courses from No
previous semesters
that have not been
passed?
:: Yes
Listing of exams passed
Have the
mandatory non-
passed courses
No been selected No
Are there again? v
mandatory es
courses that have
not been passed? Have the
mandatory courses
Yes from the actual
semester been N
chosen? °
Repeat mandatory courses Yes
Have the
number of
credits
limitations No
been
Show se|W satisfied?
Yes
Validate cour@ ,/—

N

@ow successful selection messa@ Ghow form for repeated SelectiOD

Update database

.

@<
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3.2.4 Choosing courses and enrolment in a semester

Courses selection du
by a

System login

Valid username

Correct
username/
password?

ring semester enrolment
student

No

Yes

Yes

Gverview of eligible courses for selecti@%

Courses selection

Has a number
of credits
condition
been met?

Printing a

Application

No

Yes

submision
pplication

@bmiting the application form with a

proof of payment to student servic@

.

Semester enrolment performed by
student services clerk

Accepting the application form

Have the
conditions for
the selected
courses been
met?

No

HE Yes

Have the
financial
obligations been
met?

No

Yes

Updating system data
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3.2.5 Creation of a course

Naming the course K

Is there a course with the
same name?

J

No

Gefining the remaining information for the coursé— competences, B
content,

Gssigning the course to study program(@

]

Show the course with the same name

No

Should the existing course be
chnaged/updated?

Yes

teacher(s),

available vie teleconferencing,
semester (fall/spring and number),
year,

language,

number of lessons,

number of ECTS credits,
active.deactivated,

course dependances,

literature.
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3.2.6 Creation of a study program

Show the existing program

No
Is there a study program with Yes
the same name? Is there a need to change/
update the existing program
No Yes

Adding additional information Revision the program belongs to,
cycle of studies,

diploma name,
competences,
Adding courses

languages,
additional information
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Issuing a certificate of exams passed

User (Student service)

System (Student service)

Upon submitting a request
for issuing a certificate

for passed exams

Entry of the number of
the student’s record boo}/

Display of the students
profile

Confirmation?

[Yes]

Selecting a list of the
passed exams

N

Are there any passed exams?

Display of the list of
the passed exams

[No]

[Yes]

Print list? L

Selection: printing of
the list of passed
exams

Printing of the list of
passed exams

@

SW Requirements & Design

Rev: 4.1
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3.2.8 Rendering a report

User (Student service) System (Student service)

Selection: rendering
report

Display of a menu for
parameter entry

of the client

Alteration of the past selections ﬁ

area of the

N
ype of the\ / Format of Period of
report the report time

isplay of a menu for the
entry of specific input
fields and operations

Entry in the specific input \
fields and operations  / L

isplay of a menu for the selectio

of output fields and sequence of
the output fields‘ in the report

\

ntry and arrangemen
of the output fields

!

Display of all the past
selections of the user

Confirmation? l

[No] Cancelation of the

report rendering?
[Yes]
[No]
[Yes]

Rendering report O

I
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3.2.9

Changing a study program

Student

User (Student service)

System (Student service)

ubmitting a reques
for a transfer from a
study program

Signing in to the
system

Selection: transfer from

a study program

Selection of the study

/Iﬁsplay of the menu for active
\study programs selection

program

A

< Display of all selections )

Active status and
sufficient money
on the account?

[No]

[Yes]

Unsuccessful
transfer from a

study program

study program

v
Mapping of subjects
from the old and new
study programs

Registration of the
accepted subjects
Transfer of the
study program

Successful transfer
of the study
program

Display of the student
profile with the unaltered
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3.2.10 Applying for an exam

Student System (Student service)

The exam
registration is in
the specified

Signing in to the System
— to register for an exam

. /Check if the registration is within
“\___the specified deadline

deadline?
he exam
registration is
ot allowed
[Yes]

In accordance with the
study program and
the passed exams

\e{ams the student can register for,

— L»( Checking the student’s account >

he exam
registration is
ot allowed

/ﬁsplay of the selection menu w@

The financial
requirements
are satisfied?

Selecting one of the
offered exams

In accordance with the
study program and
the passed exams

/Display of the selection menu for the
# examination term

(Choose an examination term/ —

Display of the selection menu for
i " \ialecting a professor for the elected

subject and examination term

< Selecting a professor ) — 3
/Display of all the selections
g of the student
[Yes]
[No] Automatic filling in of the
application with all the data

Confirmation?

@pdating of the student’s account

Display of the ntry of the student s name in the
student profile list of registered students

Successful exam
registration
Print exam
registration form?

[No]

Exam
[Yes] registration

form

- (Print exam registration form>’/
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3.2.11 Entry of remarks for the student

User (Student service cnyx6a)

System

CSigning in to the system)

Selection: Entry of the remark fo}
the student/ profile J

v

Display of the form for the
entry of remarks

Filing in of the form for the
entry of remarks

@splay of the filled form for en

try
of remarks

v

<P [Yes]

[No]
Confiramtion?

Display of the
student profile

Unsuccessfully

saved remark

A

< Saving of the form data >

Adding of the date
of the remark entry

Successful
entry of the
remark
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3.2.12 Forming a student group

Administrator

System

C Signing in to the system- \

forming of a student groupj

Entry of the group data ﬁ

A

A

isplay of the form for entry

of
the group data

\ 4

Name of ype of the Language Assigned
the group group of the goup professor

A

4
A4

Location o
the group

Teaching
assistants
or the grou

Subjects o
the group

Display of the menu for the
selection of students to be
entered in the group

Selection of students to be entered i

Confirmation?

v
n
the group )
\

Display of the list of members
and data about the group

v

[Yes]

[No]

v

Saving the group as separate
(new)
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3.2.13 Defining connected subjects

Administrator System

ﬁSigning in to the system)

( Selection: Connecting subjects ¢

Display of the form for selecting the
study program list for the connection of
subjects

[

CSeIection of the study program>
\

A 4

Display of the list of existing subjects and an
option for selecting one subject that will be

Selecting a
subject

] Adding a marker to the subject that is
Continuing? connected in a relation with a lower priority

e i
e

Rendering and display of the list of subjects
without the already elected subject, with an
option for multiple selection of subjects

Continuing?

No] X [Yes]

hose a higher priorit:
subject

Adding markers to the subject that is
The condition for selection of a connected in a relation with a higher priority
course with a lower priority in contrast to the first subject

(Passed or only listened)
is previously set for all courses

/// -
) Successful
Exit .
@4 connection of
the subjects
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3.2.14 Officer in student services activities

ale
Log in .,‘

[create semester] "
[lists]
', [create course)
Creale semester [register semester] | Chose semester |

l

o | |

~,
Chose semester

6:\" list of students for particulat mursa>
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3.2.15 Teachers activities

View list of students

®
>

Chose course

@ew list of students for particular ooufsg

print list of students

Enter grades

Chose course

Export in Excel format

Giew list of students with special text box for entering grade§

Enter grades
Submit

Enter grades

Import back

(s
.

\
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3.2.16 Student’s activities

Lagin

[View lists] [Registration of semester]

o7

courses for v- i )

[ View list of already registered semesters |

9@!‘@; view lit of avai
—
=

Giew list of courses per sememD
Ghnse mandatory mursa) chose electiva

N
Q‘r&splay: student is not eligible to register semester

B

(Nutiﬁcahon for completing rggistralicD

| [ View list of passed exams

register exam

—

X

Wiew iisi of regisiered exams
N\

List of certificates:

Request for certificate
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3.2.17 Class schedules

G/iew list of lecture room%

*

Profesor

Chose lecture room Class
( View schedule by * ) Course
check availability

make reservation
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3.2.18 Bulk notifications to students

User System
ogin to the bulk notification NG Show the user interface
system J -
|
(_ Option: Send message J Show the \g”;t?oorrsl for settlng}

Selection: enter the
addresses / groups of
message recipients [Yes]

- Edit/ Insert message settings? ﬁ
Show contact
and group list

Group by study programme, ﬁ

Selection of
addresses from
recipient list?

[No]

[Yes]

Selection: enter user /
groups addresses
manually

Selection of user
groups addresses
from the list

year of study,
elective subjects etc.

1

Setting other options?

Insert subject of
the message

Insert message body in
HTML format

Attach file(s)

y

Minimal condition:
At least one valid

recipient address
Send X
message? [ - [Yes]
B Message
sent
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3.2.19 Europass CV issuing

Logged ing the system

Open parsonal file

Edi Europass GV

E‘E‘:‘]Lﬁﬂl diploma Bumi&m&ﬂ)

[Check fzes and [False]

acivilies/ Matfication for not completad acivities

checkD Scandriars])]

|Trae]

E\h‘hﬁcmnn s o AdmirisTation rﬂrﬂ)
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3.2.20 Exam report

[Lugged into the system

Fill nesw exam form

(Eaue exam report, not puhlish)

Digitial signatura

[False]

Digital signature not valid

(Cmﬁnﬂatlon massggej (E::arn report avaliable for preuiew)
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3.2.21 Request a report

Start vieaing reports

: : =aprasandbone= B
Lagin to mcdule repors = ™ The user shoulid have baan
areanad by adminigiraion

<eprecondnion == [,
The reparts shaukd hate Daen

assign by adminisiratr 1 ha
Lz grodp of the aciual usar

61“551‘.{1%“9 Gll.rlml Mlmr_.'l-'\'z:rxma annrhﬂn‘iﬂunlry E:Ilr.:lhmD

Select Paramalers

b
Wiaw Repait = Alen you can print the raports ﬁ
S<pracondtion==
H 1he usair have pamisson
laais R ey RN TR )
( i Universily Management and
Iinistry of Education

\> Coninue vewing raports?

Logaul from mockuka repons

End Wigswing rapors
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3.3 Sequence diagrams

Following UML sequence diagram shows the order of steps during the enrolment procedure,
and the actors responsible for their execution.

3.3.1 Enrolment process

Student Semester Course Elective: Course Database

T T
I I
I I
I I
: Chose semester !
I I

I

I

T [
I I
I I
I I
I I
I I
—_— 1 |
i Chose courses ! :
! —_— ! !
I I I I
I I I I
I I I I I
I I I I I
| I 1 1 1
I I I I
I I I I I
I I I I I
: : : Chose electives : :
| i — |
I I I I I
I I I I I
I I I I
: : ! : Add electives !
I I I I I
I I I I I
I I I I I
I I I I
I I I I I
I I I I I
| I . I . I :
I I I
I i reglst;rahon | L
| | | | |
| | | | e
| | | | Check qualification (fees, correct semester etc.)
| i i i i
I I I I I
I I I I
| | Display message: Registration completed | |
. L O R SRR ST | ES e e P N ]|
I
I
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3.3.2 Semester verification

Student services dept.
Student System
| | |
l 1 l
| Login ! |
L al |
| |
| Validate username |
| Show student homepage and password |
| |
77777777777777777777777777 [l |
Study program change | |
request, other requests also | |
Submit request ! |
‘ l
| Send request |
} notification if any Request decision }
I N
| [ <
| ! Decide
| | upon
| L Send decision request
| I
| |
| Update status |
| Notify student with decision upon decision |
************************** i l
| |
Choose ! !
| |
courses Message1 } }
= |
! Validate !
} courses }
| Return result selection |
frommmmmm oo | :
} Proof of payment and paper semester request }
l 1 :
| | .
! ! Validate
! ! papers
| | COmpare and electronic data
|
| |
| |
| |
l l
| |
! Return result !
I r T T T rrrmrr T
1 l
} Return result
\@ ________________________________________________ T
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3.3.3 Applying for an exam

Teacher
: T
| I
|
1 :
Confirmation for lecture attendance } !
T T T
|
i | i i |
. I I
| L |
| ogin i ! _ i Login !
| | |
! Username/ ! i
! Password ! |
! Rend ection validation ! i
} i ender exams selection fr_ni o Render lecture attendance report }
ettt N (0 Nl o
| ! | |
| | | |
I I |
! Select an ! ! i
I
! exam to pass | i ! Update system
} 1 e | p Y
| e T
| | e - | |
I et | I
: ; : |
I
! ! Validate i |
} } exams } }
! ! selection ! |
[
! S ‘ ! 1
| | | | !
| ! | | !
I | | I
| | | | !
Fillin a paper || | ! ! |
exam } | ! ! |
application | | } | !
| | |
} } Deliver paper exam applications } }
| I
f | !
I
| | ! |
| ! | !
| | | !
| ! | !
1 } | }
! | ! Validation of |
i .
! ! ! exams applied |
I
| | ' |
| ! | |
| ! | |
! ! | Confirm applications i
|
: ‘ ! 1
| | | !
I | | I
i i Insert results |
! e T ____
. | | |
! ! | | Insert exam !
AN ! i i results !
N | } } |
\ | | | !
\\ } | i |
N } ! Present results ! Fill in paper applications i
| T
| |
I
I
I
I
|
I
I
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3.3.4 Exam reporting

Student
Faculty staff System

]
: 1new exam repart() : :
: 2: show exam report formi) D 1.1; open new exam report form() :
""" TTTTTTT T |
| | |
: 3 submit filled exam report() : :
: ':> 2.1: check_signaturel) :
: | B -‘-:J 2.2: return done :
: I 2.3 checks_sxam_report(} :
: : B T T 240 retum dore :
: : 2.5 enter_sxam_report_db) :
: 3: send_notification() : - = 26: retum done :
Iﬁ____________________: 4: open_sxam_reporis() |
: : 4.1 read_exam_reports_list() :
: : 5 show_exam_reports listf)_ _ _ﬁl'
: : _______ 6: open_axam_rapart() |
: : 6.1: koad_exam_report() :
: : 7:show_exam_report) __>1|
| [T T I
| & write_complaint_email() 1
£ T |
I |
| |

3.3.5 Diploma requesting

Student System Staff from

Administration Office

1:request_diploma()

1.1: check_activites_status()
":, 1.2: return true

1.3: send_email()

2: return done

3: open_diploma_template()
4: show_diploma_template()

T
I
I
|
|
I
|
A
|
I
I
]
|
k. 5: submit_diplomal) b 4.1: fill_diploma()
| 1
I
I
|
I
=

5.1: checks_filledDiplomal)

-':) 5.2: return done

6: show_preview()

e e I
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3.3.6 Course enrolment

System: iKnow database: iKnow | | Professor | | Server: MailServer

'
'
i Login (us.name pass)

ar;‘ay Take the List(professore, cours.e)

'
Diplay: list of students who ‘chose their subjects

T T T
i 1 ' i
i 1 ' i
i ' ' i
i 1 ' i
i ' ' i
1 ' i
H bool Check(us.name,pass) - : !
v | 1 |
i 1 ' i
i ' ' i
4 return true - : !
1 A i SN. ' ' i
Display Home page H . 3 1
e ——— ' ] : 1
i ' ' i
i ' ' ]
register a course H H i H
i ' ' i
bool Registration(ldStudent, Course‘) i 3
' i
. return true d 2 1
e e e e e ' ' i
Display: Success 4 : : :
fe— - ———— - - H ' i
i ' ' i
1 list of students who chose their subjects ! !
h v 1 i
' i
' i
' i
' i
' ]
' i
' i
' i
» i
' i

1

i

D Check or Uncheck Students

'

bool CreateDistributionListAndAddEmails(string strName, string[] eMailAddresses)

' '
bool CreateDistributionListAndAddEmails(string strName, string[] eMailAddresses)
s

JRURRRR RN, AR

return true i

:

i

database: iKnow Server: MailServer
T T T
' i ' '
I ] 1 ]
1 1 1 1}
] 1 1 ]
1 1 1 1}
> 1 ]
[ 1 bool Check{us.name,pass) ’ [
H : » :
1 ] 1 I
L} 1 1 1}
[ ! return true : :
: , e - :
' Display Home page | H '
o B e e 1 '
i i i i
1 1 1 1}
] ] 1 ]
! Chose course ' ! !
i i H i
[} 1 1 [}
1 i 1 '
: Create DistributionList(name) ! : !
Lo 1 ]
! bool CreateDistributinList(name) I
! return true ':
Display: Success
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3.3.8 Enrolment at University — email distribution list
Student Administrative Officer iKnow database: iKnow
| i 1 |
' i i 1
] I I ]
1 | 1 1
1] I I 1
1 I 1 1
I Fill enrolment form ' '
L + > 1
: bool Add Informations (Array)
i L o
: ' return true [
! e e 4
Display: Success ) )
e T :
i 1 1
i i 1
View list of accepted students H
i ] 1
}r arra; Take a list of accepted stud'enls(}
; i return array "
I 1 1
I e mmmmmmmmm—————— 4
i
1

bool final enrolment process(student)
»

MailServer

return true

return array DL

1
_______________ 4

_—
bool UpdateEmailsinDistributionList(string strName, string[] eMailsToAdd, strin

1
Addlnformationsgeﬂudenn

1
array returnDL(student)
1

»

» ) - DL:
array J‘l\dd\nformatlonsReturnDL(s:ludent) US, FS, DS, FSC, USY, FSY, DSY, FSCY
]

1
g[] eMailsToRemove)
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4 Data model

This section describes the data entities, and the business rules related to them.

41 ER diagrams

This section provides info about relations among tables in database. However, the bidder may
add and modify tables and relations in order to optimize the software solution and this is just
basic overview of possible organization.

411 General relations for student information system
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4.1.2 Relations for courses and exams
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41.3 Membership and activity model
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4.1.4 Financial model and other interfaces
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41.5 Study programmes and courses
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4.2 Description of data entities

421

Functionality

Student profile

e List: Provide a list of all students enrolled in the university/faculty.
e Search for students by various criteria (index, name, surname, program, start year,

etc).

¢ Maintain the personal details stored for each student.
e Auditing: All changes to student’s data are logged.

Fields

Data stored for each student during studies and after

Initial details acquired from the enrolment process

Field Description Type Possible Values
Index Unique identifier of the student text
Master book Unigue number in the master book of

number
number students
Faculty Name of the Faculty gﬁ:glc;uon, Stored list in a database
Study program Name of the program gﬁ:gglon, Stored list in a database
Location Location of the studies gﬁ:glcélon, Stored list in a database
Status Student status Sfelection, Full time / Part time

Single
Lanquade Studv lanquage Selection, | Macedonian, Albanian,

guag y languag Single English
. Selection,

Study cycle Cycle of studies Single 1,2,3
Start year Year of enrolment Number
Previous credits | Credits from previous education Decimal
Previous
diploma Previous diploma number text
number
Initial quota Payment quota in the time of enrolment | Selection Stored list in the database
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Data stored for each student during studies and after

Initial details acquired from the enrolment process

Personal Data

Surname Surname text
gﬂu?*lr?aerge Maiden surname text
Father's name Father's name text
Name Name text
EMBG Unique number of the citizen text
Date of birth Date of birth Date
Place of birth Place of birth text
m:ﬂ(ﬂmpamy of Municipality of birth text
Birth Country Country of birth text
Sex Sex g;er:g;:;uon, Male / Female
Citizenship Citizenship text List stored in the database
Etnicity Etnicity text
Data stored for each student during studies and after

Initial details acquired from the enrolment process

Address

Town Place of living text
Street Street text
Number Street Numbers text
Municipality Municipality text
Country Country text
Data stored for each student during studies and after

Initial details acquired from the enrolment process
Contact/Phones

Home Home phone number text
Cellular Cellular Phone number text
Office Office phone number text
E-Mail e-mail text
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Data stored for each student during studies and after

Initial details acquired from the enrolment process

Previous education

Nam_e of Name of previous school text
previous school
Town Place of previous education text
. Profession, educational profile of the
Profession ; : text
previous education
,c‘;\fv %r:g?e%ﬁﬂz Average grade of the previous Decimal
P education number

education
Foreign . Co .
languages Forellgn Ianguages studied in the Sele.ctlon, Stored list in the database

. previous education Multiple
studied

Parent/Guardian;
N . . Selection, | personally, Other person;
Tuition payer Person paying the tuition Multiple completely free of charge;
partial discount
Year of . Year of completion Number
completion
Data stored for each student during studies and after
Initial details acquired from the enrolment process
Personal data for the parent / guardian
Name and Name and Surname text
Surname
Profession Profession text
Employment Employment text
Data stored for each student during studies and after
Initial details acquired from the enrolment process
Other
. Whether the student is receiving a Selection,

Scholarship scholarship Single Yes/No
Schqlarshlp Provider of the scholarship text
provider

Business rules and access rights

e Fields are grouped in blocks according to related topic.
e Some of the fields are connected (changing the start year affects the available list of
study programs and quota prices; change in the start study program changes the
available quota prices; change in study cycle changes the available list of programs,

etc).

e Students can access for reading most of the fields (their own record only), while can
only change a small subset (contact information etc.). Officers at the student services
can read and change all data for all students (limitations for officers at one faculty for
students at that faculty only).

e There is a different rule for generating index numbers in each faculty.
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4.2.2 Staff and members of faculty profile

Functionality

Fields

List: Provide a list of all staff members.
Search for staff members by name, surname, education, title.
Maintain the list of staff members.

Auditing: All changes to staff members are logged.

File form for academic staff

Field Description Type Possible Values
Name Name Text
Surname Surname Text
EMBG Citizen ID of employee Text
Residence Residence Text
T e . Selection, Stored list in a
Municipality Municipality of residence Single database
. . Selection, | Storedlistina
Profession Profession )
Single database
Undergraduate . . Selection, Stored list in a
title Diploma degree fitle Single database
Undergraduate . Selection, Stored list in a
field Field of earned degree Single database
Undergraduate Date of accomplishment of undergraduate
. Date
date studies
.U nQergraduate Institution of undergraduate studies S_electlon, Stored listin a
institution Single database
Doctorate title Doctorate degree title Sglectlon, Stored listin a
Single database
Doctorate field Field of earned degree S_electlon, Stored list in a
Single database
Dissertation Doctor dissertation title and mentor Text
Doctorate date Date of accomplishment of doctorate studies Date
.D oqtorgte Institution of doctorate studies S_electlon, Stored listin a
institution Single database
Election Election of title for subject or field Text
gg?:uncement Announcement date for election of title Date
Election Date Election date Date
Expiration date Date of expiration of election Date
Entrusted . Selection, All courses in the
subjects Entrusted subjects Multiple database
Releases Books released, or other teaching materials Text
Function Function Text
. Selection,
Faculty Assigned to faculty Single
Employment
Date Employment Date Date
Termination Date | Date of termination of employment Date

Business rules and access rights

e Fields are grouped in blocks according to related topic.
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Staff members (teachers) can access for reading most of the fields (their own record
only), while can only change a subset (contact information etc.). Administrators can
read and change all data.

Administrator confirms and accepts changes made by teachers in their profile.

Faculty staff’s studies

Functionality

List: Provide a list of all academic achievements of faculty members (diplomas).
Search for diplomas staff member, type of education, title.

Maintain the list of diplomas.

Auditing: All changes to diplomas are logged.

Fields

File form for academic achievements of accademic staff

. o Possible
Field Description Type Values
Staff member The staff member in question Text/ID
Postgraduate Masters dearee title Selection, Stored listin a
title 9 Single database
Postgraduate . Selection, Stored listin a
field Field of earned degree Single database
Thesis Master thesis title and mentor Text
zgfet graduate Date of accomplishment of postgraduate studies Date
Postgraduate — . Selection, | Storedlistin a
institution Institution of postgraduate studies Single database

Business rules and access rights

424

Staff members (teachers) can access all fields (their own record only) and make
changes that the administrator should confirm later. Administrators can read and
change all data.

Administrator confirms and accepts changes made by teachers in their profile.

Revisions of study programs

Functionality

e List: Provide a chronological list of all revisions of study programs.
e Search for revisions of study programs.
¢ Maintain the list of revisions.
e Auditing: All changes to revisions are logged.
Fields
Revisions of study programs
. o Possible
Field Description Type Values
Name Name Text
Start year The beginning year of the new study programs number
Stored in
Faculty The faculty that the revision is associated to Text/ID the
database

Business rules and access rights

Administrators, vice-deans (for their faculty only), student services officers (for their
faculty only) can read and change all data.
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4.2.5 Study programs

Study program is the officially acknowledged and accredited comprehensive set of
compulsory and elective course units that define the principal field of study

Functionality

e List: Provide a list of all study programs.
e Search for study programs according to revisions, study cycles, names, and faculty.
e Maintain the list of study programs.
e Auditing: All changes to study programs are logged.
Fields
Study programs
. sl Possible
Field Description Type Values
Name The name of the program Text
Code Short name Text
Study Cycle Cycle of studies for the program gie;]lglcglon, 1,2,3
Revision The revision of study programs that the program Number List stored in
belongs to. a database
URL Web page for the program Text
Duration The number of semester the program lasts Number
semesters
ECTS credits Credits necessary for finishing Number
Diploma Name The name of the diploma received Text
List stored in
Faculty The faculty that the program is associated to Text/ID the
database

Business rules and access rights

e Administrators, vice-deans (for their faculty only), student services officers (for their
faculty only) can read and change all data.

4.2.6 Quotas

Functionality

e List: Provide a list of all quotas that the students can be enrolled in.
e Search for quotas according to study cycles, names, faculty.
e Maintain the list of quotas.
e Auditing: All changes to quotas are logged.
Fields
Quotas
Field Description Type Possible Values
Name Name Text
Full Time Full time / part time Selection, Single 1,0

Business rules and access rights

e Administrators, student services officers (for their faculty only) can read and change
all data.
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4.2.7 Quota prices

Functionality

e List: Provide a list of all quota prices per quota per year per faculty that the students

can be enrolled in.
e Search for quota prices according to quota, study cycles, faculty.
e Maintain the list of quota prices.

e Auditing: All changes to quota prices are logged.

Fields
Quota prices
Field Description Type Possible Values
Quota Name Selection, Stored list in the
Single database
Study The study program that the quota price is Selection, Stored list in the
Program applicable to Single database
Start year Starting year of validity of the price Number
Pr'C(? per Price per ECTS credit Number
credit
Price per Price for whole year Number
year
Faculty The faculty that the quota price is associated Text /1D Stored in the
to database

Business rules and access rights

¢ Administrators, student services officers (for their faculty only), financial officer can
read and change all data.

4.2.8 Financial services

Functionality

e List: Provide a list of all prices for financial services per year per faculty per study
program.
e Search for prices for financial services according to various criteria.

¢ Maintain the list of all prices for financial services.

e Auditing: All changes to prices for financial services are logged.
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Fields
Financial services
Field Description Type Possible Values
Stored list in the
database (there
. . . Selection, should be a editable
Service Name (type) of the service provided Single (ID) table defined of
services in the
database)
Study The study program that the service price is Selection, Stored list in the
Program applicable to Single database
Start year Starting year of validity of the price Number
Amount Amount of the price - cost Number
L Selection, Stored list in the
Faculty The faculty that the price is related to Single database
Student The quota of students that the price is Stored list in the
. Text/ID
Quota associated to database

Business rules and access rights

e Administrators, student services officers (for their faculty only), financial officer can
read and change all data.

e The table is used to calculate the amount a student should pay when being provided
with a service by the university.

4.29 Semesters

Functionality

e List: Provide a chronological list of semesters.
e Search for semesters.
¢ Maintain the list of semesters.
e Auditing: All changes to semesters are logged.
Fields
Semesters
Field Description Type HoesllElE
Values
Start date Starting date of the semester Date
End date Ending date of the semester Date
Fall/Spring A flag differentiating fall and spring semesters gﬁ:g%lon’ Fall, Spring

Business rules and access rights
e Administrators, student services officers (for their faculty only) can read and change
all data.

e Each semester keeps a different constellation of teachers covering courses at
different study programs.

4.2.10 Courses

Functionality

List: Provide a list of all courses that the students can take.

Search for courses according to names, study program, cycle, semester, credits, etc.
Maintain the list of courses.

Auditing: All changes to courses are logged.
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Fields
Courses
Field Description Type Possible Values
Selection, Stored list in the
Name Name of the course .
Single database
Study Program The study programs that the course is applicable Sele.ctlon, Stored list in the
to Multiple database
Mandatory Is the course mandatory or _optlonal in each study List True/false
program that the course is listed
The semester that the course is taught in each of .
Semester S List Numbers
the study programs where it is listed
Semesters The number of semesters the course is taught Number
Credits Number of ECTS credits Number
Faculty The faculty that the course is associated to Text/ID Stored in the
database
Study cycle In which study cycle the course is taught gﬁ:gg'on’ 1,2,3
Lessons Weekly number of classes Text

Business rules and access rights
e Administrators, student services officers (for their faculty only) can read and change

all data.

e The system should allow definition of equivalence (compatibility for recognition) of
courses from previous programs of study subjects with the current study programs.
¢ Inthe system, multiple teachers can teach one course

¢ Inthe system, one course belongs to one or more study programs.

4.2.11 Student’s semesters

Functionality

e List: Provide a list of all semesters that a particular student has enrolled in.
¢ Maintain the list of semesters for the student.

¢ Auditing: All changes to student semesters are logged.

Fields

Student's semesters

. o Possible
Field Description Type Values

. All the
Student The student that signed up a semester Text/ID
students

Semester Code | The semester that the student signed up Text/ID All semesters
Study Program i'lr'1he study program that the student is enrolled Text/ D All programs
Quota Price The quota price for the student for this semester | Text/ID ';‘::C%L;Ota
Fulltime Fulltime/Part-time Boolean 0,1
Verified Whether the semester is verified or not Boolean 0,1
Verification Date | The date of verification of the semester Date
Semester The order number of semester for the student Number 1,2,3,4...

Business rules and access rights

e Students can sign in for a new semester
e Students can apply for changes in study program or style of studies (fulltime) when
signing in a semester
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4.2.12

Student services officers and/or vice deans (for their faculty only) can accept or deny

student requests after being notified.

Student services officers (for their faculty only) can read and change all data.

It is assumed that each student upon enrollment gets an account in the Library
system. When the student applies for signing up a semester, the system requires
information from the library module if the student has returned the books borrowed
more than a year before the date of semester sign up.

Exam terms

Functionality

e List: Provide a list of all exams terms.
e Search for exam terms according to names, dates, cycle.
¢ Maintain the list of terms.
e Auditing: All changes to exam terms are logged.
Fields
Exam terms
Field Description Type HEEEIAE
Values
Name Name of the term Text
Start Date Starting date of the term Date
End Date Ending date of the term Date
Faculty The faculty that the term is associated to Text/ ID Stored list in
the database

Business rules and access rights

4213

Student services officers and/or vice deans (for their faculty only) create and change

exam terms.

Student’s courses

Functionality

e List: Provide a list of all courses that a student has chosen to follow.

e Search for courses according to names, semester, etc.

¢ Maintain the list of courses.

e Auditing: All changes to courses are logged.

Fields

Student's courses
Field Description Type Possible Values
Student The student that signed up for a course Text/ID All the students
Course The course that the student signed up Text/ID All semesters
School year Integer 2010, 2011, ...
Study year I1nttzeggr j {5(;

Business rules and access rights

The student selects and chooses the course he/she is going to follow in the next

semester

Constraints in the selection of courses per student include: (Courses are limited to the
ones tied to the study program the student is enrolled in; There is a 35 (40) credits
sum per semester limitation for students. Breach of credits sum must be confirmed by
vice deans; Connections and dependences among courses must be respected; The

- Page 89/ 164 -

This is confidential document. Distribution or duplication right is restricted to the persons in the distribution list.



- TEMPUS project JPGR 511342 - iKnow SW Requirements & Design

¢ European Commission E-Student Services System Rev: 4.1

TEMPUS

courses are offered ordered by semesters; Failed courses must be signed up again.
Change in failed elective courses must be accepted by student services officers ;
Payments for the selected courses and course changes must be in place; Periodical
limitations for the edit-ability of the selections must be maintained; and For taking a
course without prerequisites, the teacher and vice dean must authorize)

e Student services officers (for their faculty only) can change data at any time
according to student requests.

4.2.14 Student’s exam applications

Functionality

List: Provide a list of all exam applications that a student has made.

Search for exam applications according to semester, course, student, teacher etc.
Maintain the list of exam applications.

Auditing: All changes to exam applications are logged.

Fields
Student's exam applications
Field Description Type Possible Values
Student The student that applied for an exam Text/ID All students
Course The course that the student applied to pass Text/ID glllj(cj:gﬂtrses of the
Grade The grade the student received Number 5,6,7,8,9,10
Teacher The quota price for the student for this Text/ID All teachers

semester

Exam date Date of the exam Date
Partial Partial exam, or full Boolean 0,1

Business rules and access rights

e The student applies for an exams he/she is going to take in the particular exam term

e Constraints in the exam applications include: Courses are limited to the ones the
student has taken in the previous two semesters; Periodical limitations for the edit-
ability of the exam applications must be maintained; and Students cannot enter
grades for their exam applications.

e Teachers can update grades for their courses and their students after the exam has
taken place

e Student services officers (for their faculty only) can change data at any time
according to student requests or teachers reports.

e Fast user interface must obtained for functionalities like this one, where massive
amount of data should be processed

e Bulk insert of exam results vie excel import with a standardized template must be
provided.

e The system should allow the cancellation of exams for the head of student affairs.

e The system can print reports completely filled with data, so teachers will sign only the
application to make it valid.

4.2.15 Exam schedules

Functionality

List: Provide a list of all exam schedules in an exam term.
Search for exam schedules according to course, teacher etc.
Maintain the list of exam schedules.

Auditing: All changes to exam schedules are logged.
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Fields
Exam Schedules
. o Possible
Field Description Type Values
Exam term The exam term that the exam takes place in Text/ID All terms
Course The course that the student applied to pass Text/ID All active
courses
Exam date Date of the exam Date
Places The rooms the exam takes place List List stored in the
database

Business rules and access rights
e Student services officers (for their faculty only) can change data at any time.

4.2.16 Course prerequisites

Functionality

e List: Provide a list of all course connections and prerequisites.

e Search for course prerequisites according to course name.

¢ Maintain the list of course connections and prerequisites.

e Auditing: All changes to course connections and prerequisites are logged.

Fields
Course dependancies
Field Description Type \I;:Isus;gle
Prerequisite The course that is a prerequisite for the course Text/ D All active
course in question courses
For course The course whose prerequisite is stated Text/ID All active
courses
Passed/listened Whether the dependengy_demands for passed List
or only listened prerequisite course

Business rules and access rights

e Student services officers and/or vice deans (for each faculty) can insert and update
course dependencies.

4.2.17 Master thesis

Functionality

e List: Provide a list of all master thesis submitted.
e Search for master thesis according to students, mentors, courses, hames.
¢ Maintain the list of master thesis.

e Auditing: All changes to master thesis are logged.
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Fields
Master thesis
. —— Possible
Field Description Type Values
Thesis Number Code of the thesis Text
Name Name of the thesis Text
Description Description of the thesis List
Student The student that applied with the master thesis Text/ ID All students
Mentor The mentor of the thesis Text/ ID All teachers
Commission The presiFjent of the committee for thesis Text/ 1D All teachers
President presentation
Member Member of the committee for thesis presentation Text/ID All teachers
Credits ECTS credits earned with the thesis Text
Grade Grade awarded Number
Application Date | Date of thesis application Date
Submission Date | Date of thesis submission Date
Presentation Date of thesis presentation Date
Date
Supplement Code of diploma supplement Text
SUpplement Date of diploma supplement Date
ate
Faculty The faculty that the thesis is associated to Text/ID Stored list in the

database

Business rules and access rights

e Student services officers can insert and update data.
e Students insert data for their master thesis

e The mentor selected must confirm and accept the thesis.

4.2.18

Functionality

Diploma thesis

e List: Provide a list of all diploma theses submitted.
e Search for diploma thesis according to students, mentors, courses, names.
e Maintain the list of diploma theses.

e Auditing: All changes to diploma theses are logged.
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Fields
Diploma thesis
. T Possible
Field Description Type Values
Thesis Number Code of the thesis Text
Name Name of the thesis Text
Description Description of the thesis List
Student The student that applied with the master thesis Text/ID All students
Course The course that the thesis is associated with Text/ID
Mentor The mentor of the thesis Text/ID All teachers
Commission Member of the committee for thesis presentation Text/ID All teachers
member 1
Commission Member of the committee for thesis presentation Text/ID All teachers
member 2
Credits ECTS credits earned with the thesis Text
Grade Grade awarded Number
Application Date | Date of thesis application Date
Submission Date | Date of thesis submission Date
Presentation Date of thesis presentation Date
Date
Supplement Code of diploma supplement Text
Supplement .
Date Date of diploma supplement Date
Faculty The faculty that the thesis is associated to Text/ID Stored list in
the database

Business rules and access rights

e Student services officers can insert and update data.

e Students insert data for their diploma thesis

e Constraints exist when applying for a diploma thesis (Selection of courses/mentors is
limited to the ones taken by the student during studies; and The credits sum must be
sufficiently big for a diploma thesis to be applied (the number of credits is
configurable per faculty / study program)

e The mentor selected must confirm and accept the thesis.
e Bulk import should be provided for deployment purposes.

e When the student applies for defending the diploma thesis, the system requires
information from the library module if the student has returned all the books
borrowed.

e The system sends information to the Library module that the student has graduated/
left the studies in order to deactivate its account.

4.2.19 Seminar thesis

Functionality

List: Provide a list of all seminar theses submitted.
Search for seminar thesis according to students, mentors, courses, names.
Maintain the list of seminar theses.

Auditing: All changes to seminar theses are logged.

- Page 93/ 164 -

This is confidential document. Distribution or duplication right is restricted to the persons in the distribution list.




- TEMPUS project JPGR 511342 - iKnow SW Requirements & Design
F“‘"‘"‘ E-Student Services System Rev: 4.1
TEMPUS y
Fields
Seminar thesis
. T Possible
Field Description Type Values
ThesisNo Code of the thesis Text
Name Name of the thesis Text
Description Description of the thesis List
Student The student that applied with the master thesis Text/ID All students
Course The course that the thesis is associated with Text/ID Student's
courses
Mentor The mentor of the thesis Text/ID All teachers
Credits ECTS credits earned with the thesis Text
Grade Grade awarded Number
Application Date Date of thesis application Date
Submission Date | Date of thesis submission Date
Presentation Date of thesis presentation Date
Date
Faculty The faculty that the term is associated to Text/ID Stored list in
the database

Business rules and access rights

4.2.20
This ent

Functio

Student services officers can insert and update data.

Students insert data for their seminar thesis

Constraints exist when applying for a seminar thesis (Selection of courses/mentors is
limited to the ones taken by the student during studies)

The mentor selected must confirm and accept the thesis.

Class schedule

ity contains data about class schedules.

nality

List: Display the schedule in various formats: (Schedule for professor; Schedule for
student; Schedule for study program; and Schedule for student group).

Collisions: Display a list of all collisions for a schedule e.g. two classes are
scheduled at the same time in the same classroom, a professor is scheduled to have
two classes at the same time with two different student groups.

Search: Search for classes by multiple criteria.

Add/Modify: SSS, professors or other users with access rights can modify.

Auditing: All changes to schedule are logged.
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Fields
Field Description Type Possible Values
School year Integer 2010, 2011, ...
Study year Integer € {0, 1, 2, 3, 4, 5}
Semester Selection Summer/Winter
Campus Campus where lecture is held | ID Master list of campuses
Faculty ID Master list of faculties
Study program D Master list of study
groups

Course ID Master list of courses
Professor ID Master list of teachers
Student Group Stuqents can be grouped in Text

multiple groups.
Day Day of the week Inte{0,1,2,3,4,5,6,7}
StartTime Start time of class Time
Classroom Classroom where class is D Master list of

held. classrooms
Status Status of schedule {InProgress, Locked}

Business rules and access rights

A student can view his schedule.
SSS or other users with access rights can modify the schedule.
Professor can modify the schedule for his courses.

If a schedule modification results in a collision (e.g. two classes at the same time in

the same classroom), then a corresponding alarm is shown to the user.

SSS or other users with access rights can lock the schedule.

e A schedule can be modified if schedule’s status is InProgress. If its status is Locked,
then it cannot be modified.

e Upon locking a schedule, a notification containing the locked schedule is sent to the
professor, all students registered in the student group, and SAO staff.

4.2.21

Student groups

This entity contains data about student groups. Students attend classes in groups. According
to the law, the maximum size of a student group is predetermined. It depends on the type of
classes: lectures, lab exercises, tutoring etc. Additionally, the group size can be limited by the
capacity of the classrooms. For elective subjects, the number and size of groups can also
greatly vary depending on the popularity of courses. The system should provide automatic
and manual distribution of students in predefined study groups.

Functionality

List: Display the student group with all its attributes and students

Search: Search for student groups by multiple criteria: campus, faculty, course, etc.
Add/Modify: Professors can modify student groups.
Auditing: All changes to student groups are logged.
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Fields
Field Description Type Possible Values
School year Integer 2010, 2011, ...
Study year Integer € {0, 1, 2, 3, 4, 5}
Semester Selection Summer/Winter
Campus Campus ID Master list of campuses
Faculty ID Master list of faculties
Study program ID g';/lrglsjtp(?sr list of study
Course ID Master list of courses
{Student} S:ggsnts that make up the ID Master list of students

Business rules and access rights

e A student can view the groups he belongs to.
e Professor can view and modify the student groups for his courses.

4.2.22 Faculties

Functionality

e List: Provide a list of all faculties in the university.
e Search for faculties according to name.
¢ Maintain the list of faculties.
e Auditing: All changes to faculties are logged.
Fields
Faculties
Field Description Type OB
Values
Faculty name The name of the faculty Text
Short name Short name of the faculty Text
Address Address of the faculty Text
Web URL Website address Text

Business rules and access rights
e Administrator can insert and update all data.

4.2.23 Students sign-outs

Functionality

List: Provide a list of all student sign-outs.
Search for signed out students.

Maintain the list of signed out students.
Auditing: All changes to students are logged.
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Fields

Student sign-outs

. o Possible

Field Description Type Values

Student The student that has signed out Text/ID All students

Date The date the student has left the university Date

Document Code of the document Text

number

Business rules and access rights

Students initiate the procedure for leaving the university

Student services officers can insert and update data.

The system checks the library module for any books borrowed by the student to
prevent leaving the university if the student has not returned all books.

4.2.24 Student remarks
Functionality
e List: Provide a list of all remarks for students.
e Search for remarks for students.
¢ Maintain the list of remarks for students.
e Auditing: All changes to remarks for students are logged.
Fields
Remarks for Students
. o Possible
Field Description Type Values
Student The student that the remark is for Text/ID All students
Date Timestamp Date
Description Description of the remark for the student Text

Business rules and access rights

Remarks are entered for students in special cases (when caught cheating, when special
discounts are approved etc).
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4.2.25 Student europass CV info

Functionality

View/Update personal file information in Europass CV
Access reports and notifications published by university staff
Pay fees of diverse type

Request diploma/diploma supplement/confirmation letters/certificate to be issued
Field Description Type
Student index assigned by the University. It contains number +

Student ID string which shows the faculty he/she is enrolled. String [80]
. . Structure of type
{Paid Fee} Fees paid by the student Paid Fee
Year of studies Shows the year of' current studies, or graduated if the student has String[30]
graduated (Alumni)
Average GPA The current GPA, till the last semester Int
Cumulative GPA  [The current GPA, till the last semester Int

(Editable) Students can add numerous skills they posses,
depending on the Faculty. This information is intended to facilitate

Skills the process of internship assignment by the Faculty staff as well String
as potential job offers.
Certificates (Editable) Students state the certificates they hold. It also enables String

them to input new certificates gained during their studies.

Business rules and access rights

e A student can view/edit/delete data of his/her personal file. Not all information is
available to be edited. The editable sections are marked “editable” in the above table.

e A student can apply on-line for partial/final exam.

e A student can view reports published/created by university staff.

e A student can request a diploma/diploma supplement/confirmation letters/certificate
issuing by the Staff of the Administration Office.

4.2.26 Faculty staff

Functionality

e View student’s Europass CV

e Assign activities to student. The system should send confirmation e-mail to faculty
staff and notification email to the student.

o Mark activities as completed.

e Create/edit/delete reports.

e Course-notifications should be able to be sent by faculty staff. These notifications
concern only a group of students enrolled/registered to the course taught by that

faculty staff.
Field Type Description
ID String [80]
Name String [80]
Surname String [80]
Faculty ID String [80] FK FK to the table of Faculty

Business rules and access rights

e Faculty staff should be able to create exam reports by filling in the exam report
template. Faculty staff should update and delete only the reports created by his/her
user account.
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e Faculty staff can publish exam reports, class schedules, exam schedules, and any
kind of natification

e Faculty staff should manage notifications in the same manner as exam reports.

e Faculty staff should only have privileges to edit activities assigned by them.

e Faculty staff should be able to view students’ file only of the students from the same
faculty or to students that take some of his/her courses. Faculty staff should be able
to enter Student ID or to search through the students in the faculties he/she teaches
courses. Search criterions are the following: Index no., First name, Surname, Faculty.
Faculty staff should only view curriculum-related activities. No fees or additional
activities should be visible.

e Faculty staff should be able to see Average and Cumulative GPA rankings of
students in his/her Faculty.

e Faculty should be able to fill in the electronic exam application of the student with the
appropriate details and sign it with his/her digital signature.

4.2.27 Staff in the Administration Office

Functionality

e View/edit student personal file.

¢ Send notifications to individual students.

e Create/edit/delete notifications.

e Diplomal/confirmation letters/certificate issuing should be handled by the
Administration Office staff.

Business rules and access rights

e Staff from the Administration Office should be able to enter Student ID info or to
search through the students in the faculties. Search criterions are the following: Index
no., First name, Surname, Faculty. The Administration Office should have the
privilege to edit all the personal info of the student including his skills and certificates.

e Administration Office should have access to the reports and notifications published by
the University Staff. However they should only be able to create notifications
concerning the students or the University.

e Administration Office should be able to edit the notifications created by them and
delete the same. They can publish only notifications.

e Administration Office should fill in the diploma/ diploma supplement/ certificate/
confirmation letters templates upon student’s request through the system. After a
student has successfully requested a diploma/diploma supplement/confirmation
letters/certificate issuing, the Administration Office staff should start the procedure of
the issuing. After the documents are ready, the Administration Staff should contact
the student through email/phone when come and collect them.

¢ Administration Office should be able to send notifications to individual students when
accessing their personal student file.

4.2.28 Reports

Functionality

e Show reports
e Search should be enabled for all users of the reports module.
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\ Field Type Description
ID Int, Identity
Title String [80]
Type String [80] Exam report, exam schedule, class schedule, notification
faculty ID String [80], FK FK to table Faculty. Faculty which it concerns. Null if it's
relevant for whole university
staff ID String [80], FK FK to table Staff and Administration Staff. University staff
creating the report/notification
date valid String [200] Date of validity, after this the report is no longer visible in
the reports module.

Business rules and access rights

4.2.29

Show all the reports created by the University Staff. Reports that have passed their
validity date should no longer be available. They should be kept in the database for
one year.

Edit/delete operations, before the validity period has ended, on reports should be
enabled only to the user who has created the report.

Search should be allowed by type of report: exam report, exam schedules, class
schedules, notifications; or by faculty.

Activities and fees (Activities)

Functionality

Online completion of the student activities during the studies
Activity assignment through the system.
Restrictions based on the activities’ completion

Field Type Description

Name of activity String [30]

completed Boolean Status of the activity

Field Type Description

Name of activity String [30] Fees is a subclass of Activity

Completed Boolean Status of the activity

Value Int Value in denars of the fee
FK to the table Faculty. Faculty for which the fee applies.

faculty ID String [20], FK Additional fees are diverse for different faculties at the
university

Business rules and access rights

Students should complete all their activities to be able to require a diploma/diploma
supplement issuing.

Students should not be able to use the other modules of the system if they have not
completed the basic activities (fees, register a semester) for the following semester.
Activity assignment should be enabled only to university staff with the business rules
described in the previous sections.

Available fees should always be checked before a student is allowed to make an
exam application.

The activity status should only be changed by the system or the faculty staff that has
created the activity.
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4.2.30 Activities and Fees (Fees)
Functionality
¢ Online completion of the student activities.
e Activity assignment through the system.
e Restrictions based on the activities’ completion
Field Type Description
Name of activity String [30]
Completed Boolean Status of the activity
Field Type Description
Name of activity String [30] Fees is a subclass of Activity
Completed Boolean Status of the activity
Value Int Value in denars of the fee
faculty ID String [20], FK FK to table Faculty. Faculty for which the fee applies.
Additional fees are diverse for different faculties at the
university

Business rules and access rights

e Students should complete all their activities to be able to require a diploma/diploma

supplement issuing.

e Students should not be able to use the other modules of the system if they have not
completed the basic activities (fees, register a semester) for the following semester.
e Activity assignment should be enabled only to university staff with the business rules

described in the previous sections.

e Available fees should always be checked before a student is allowed to make an

exam application.

e The activity status should only be changed by the system or the faculty staff that has

created the activity.
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4.3 Migration from legacy systems

There are legacy applications functioning in all universities participating in the project.
Furthermore, there are different legacy applications operating on various faculties at some of
the universities. Certain portion of existing data must be migrated to the new application.
Previous records for students, student’s semesters, exams passed, semester payments,
diploma thesis, seminar thesis, courses, study programs, master theses, quota prices per
year per study program, faculty staff, student sign outs, student groups and other data must
be migrated. The migration should be performed with bulk inserting functionalities
implemented in every form of the software application.

For bulk inserting of more records for migration purposes or similar activities, an Excel file and
CSV (comma separated file) import should be provided for every data model described in the
document or defined in the database. Excel and CSV templates should be defined with
columns matching the ones in the data models described in the document and implemented
in the database. The data can be extracted from legacy applications, prepared in the Excel or
CSV format of the template provided, with column data matching the data defined in the
database. Then the officers could go to forms where the Excel or CSV files can be browsed
to, selected and uploaded to the server, then their contents imported directly in the students
database in the appropriate database tables. The excel templates should strictly define
allowed values per columns, matching existing data in the database tables (available cities of
birth, available courses for exams passed matched by code and/or name etc.). Migrated
records should be flagged differently in the database, and a log should be kept on the user
that performed the migration and the date of migration.

The forms for browsing and upload/import of Excel or CSV files should provide filters for
faculties or other parameters that could / should be set before migrating the data in question,
if the data definition of the template itself does not contain sufficient information.
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4.4 Master data

441

General overview

Master data consists of the following lists:

List of faculties

List of classrooms

List of laboratories

List of contract types
List of document types
List of fees payable by applicants
List of High schools
List of places

List of cities

List of municipalities
List of ethnicities

List of countries

List of subject types (mandatory, elective, facultative ...)

List of scientific areas
List of exam types

List of system tasks (includes menu options, functions etc.)

This data changes very rarely. Still, there is a need for the data to be maintainable.

The list is maintainable by the System Administrator, as depicted in the corresponding use
case diagram (section 3.1.2):
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4.4.2 Code tables

Ethnicity:

1. MakenoHel,

2. AnbaHel,

3. | TypuuH

4. Pom

5. | CpbuH

6. Bowwrak

7. Bnas

8. | Opyro

Type of high-school / occupational profile
01 | rumHa3ucko obpasoBaHue

02 | enekTpoTexHW4Ka cTpyka

03 | mawwHcKka cTpyka

04 | coobpakajHa cTpyka

05 | xeMuCKO-TEXHOrOLLKa CTpyKa

06 | rpadhmuyka cTpyka

07 | reonowlko-pygapcka n MeTanypLuka cTpyka
08 | rpagexHo-reogeTcka cTpyka

09 | ekoHOMCKO-MpaBHa M TProBcka CTpyka
10 | 3gpaBcTBEHa CTpyka

11 | 3emjogencko-BeTepuHapHa cTpyka

12 | TEKCTUNHO-KOXapcka CTpyka

13 | yroctuTencko-TypucTuyka cTpyka

14 | ymeTHMYKO obpasoBaHue

15 | nu4HKM yenyrm

16 | wymapcko-gpBonpepaboTyBayka CTpyka
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List od municipalities in Macedonia
01 | Aepogpom
02 | ApayvHoBO
03 | Bepoeo

04 | Burtona

05 | borgaHumu

06 | BoroBumwe
07 | Bbocunoso
08 | BpeeHnua
09 | byten

10 BanangoBso
11 Bacuneso
12 | BeBy4aHu

13 | Benec

14 | BuHuua

15 | BpaHewTnua
16 | BpanuuwTe
17 | Ta3n ba6a
18 | lesrenuja
19 | Fopue MNeTpos
20 | loctmBap

21 pag Ckonje

22 "pagcko
23 | Oebap
24 | [ebapua

25 | [OenueBo
26 | Oemup Kanuja
27 | Oemup Xucap

28 | [ojpaH

29 | [HonHeHwu

30 | Opyroso

31 | >KenuHo

32 | 3ajac

33 | 3enenwnkoBo
34 | 3pHoBuUM

35 NnnHpexn

36 | JeryHoBue
37 KaBsagapum
38 | Kap6uHum
39 | Kapnow

40 | Kucena Bopga
41 Knueso

42 | KoHue
43 | Ko4ahu
44 | KpaTtoso

45 | Kpusa Nanaxka
46 | KpuBorawTaHu
47 | Kpyweso

48 | KymaHoBo

49 | INunkoso

50 | Jlososo
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51 | MaspoBo n Poctywia
52 MakepgoHcka Kamenuua
56 | MakenoHcku bpopa
54 | Moruna
55 | HerotuHo
56 Hosauu
57 | Hoeo Ceno
58 | Ocnowmej
59 | Oxpwug
60 MeTposey,

61 MexyeBo

62 MnacHuua

63 | lMpunen

64 | MpobuwTnn

65 | PapoBuw

66 | PaHkoBue

67 | PeceH

68 | PocomaH

69 | Capaj

70 | Ceetn Hukone
71 | ConuwTe

72 | Crapo HaropuyaHe
73 | Crpyra

74 | Crpymuua

75 | CryneHudaHn
76 | Teapue

77 | TeToBO

78 | UeHTap

79 | Uentap XKyna
80 | Yaump

81 Yawka

82 | YewwnHoBo

83 | Yyuep-CaHgeso
84 | Wrun

85 | LWyTto Opusape
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List of high schools in Macedonia
BEPOBO
01 OCY ,Auo PyckoBcku*
BUTONA
02 COY ,Jocun Bpos Tuto®
03 COTY ,['opfu Haymos*
04 COY ,Taku dackano”
05 COERY ,JaHe CaHpaHcku
06 OC3Y ,Kyaman LWankapes*
07 OCMY ,O-p JoeaH Kanayan®
08 OpxaBHO My3nyko yunnuwTe - butona
BOrgAHLM
93 CQOY ,BborpgaHumn”
BPO MAKEOOHCKMU
09 COY ,Cs. Haym Oxpuacku®
BANAHOOBO
10 OCY ,loue Adenyes”
BEINEC
11 YCO ,Koyo Pauun*
12 YCO ,JoBye Tecnuykos*
13 CCOY ,Kone HepenkoBcku*
14 YCO ,dnmuntpuja Yynoscku*
BUHULIA
15 COY ,BaHuo Mpke*
FOCTUBAP
16 CQY “Toctuap® (“ManHye MNonocku”)
17 OCTY ,[octneap® (“3nate Manakockn”)
18 CEOQY ,l'octuBap" (“Yene dunmnockn”)
FEBIFENNJA
19 COY ,Jocud Jocndoscku*
OEBAP
20 LICHO ,3apaBko Yo4koBCKM*
OENYEBO
21 CQOY ,Metoagwnja M. Bpuuo*
OEMWUP XUCAP
22 COY ,Kpcte IN. Mucnpkos*
KABAOAPLA
23 OCY ,0o6pu Oackanos*
24 COY ,Kupo CnaHuos - Bpko*
25 CO3LWY ,lopye MeTpos”
KUW4YEBO
26 OCY ,Mupko Muneckn®
KOYAHU
27 OCY ,Jbynyo CaHTOB"
28 COQY ,lMNowo BukeHTnes”
KPATOBO
29 COY ,Mwutko MNeHyyknmckun®
KPUBA MNANAHKA
30 COY ,l"opue MNeTtpos*
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KPYLLEBO
31 OCY ,Haym Haymoscku - Bopue*
KYMAHOBO
32 COVYT ,loue OenyeB”
33 CCOQY ,Knpo bypHas*
34 COQOY ,lMepo Hakos*
35 OCTY ,Haue Byronn*
HEFOTUHO
36 COY ,Cs. Kupun n Metoguj*
oxrPua
37 OCY ,Cs. KnumeHT Oxpuacku®
38 OEMYL, ,Cs. Haym Oxpuackmn*
39 OYTY ,BaHu4o MNMutoweckun*
nPUNEN
40 COVYT ,Mupue Aues”
41 COY ,[opye MeTpos*
42 COY ,Opge Yonena“
43 COENTY ,KyamaH Jocudposcku-MNuty*
44 COY ,Pucte Pucteckun-Puyko®
nPOBMLLTUN
45 COY ,Haym HaymoBscku-bopue®
PAOOBULL
46 COY ,Kocta CycuHoB"
PECEH
47 CoYy ,Uap Camynn®

CBETW HUKOIE

48 CQY ,Ko4o PaumH*

CKONJE

49 CYI'CrI ,Page JoB4yeBckn-KopyarnH*
50 CYrC ,Hukona Kapes*

51 CQOY ,3ed Jbyw Mapky*“

52 CYrcCr ,Jocun bpos Tuto“

53 Cyrcr ,Opue Hukonos*

54 CYIcC ,Koyo Pauun”

55 CYrIC ,lMan4e Apcoscku®

56 CYrC ,bpaka MunagnHoBumn®

57 CYrcC ,leopru Qumutpos®

58 CMYTC ,O-p MaH4ye Kaparosos®
59 CENYrC ,Bacun AHTeBcku - [ipeH*
60 CENYrcC ,Apcenu JoBkoB*

61 CYrc ,UsetaH Anmos*

62 CYIC ,Jlazap TaHeB"

63 CYIC ,Mapwuja Kupu Cknogoscka“
64 CITY ,3apasko LiBeTkoBckn®

65 Cyrc ,8-mmu Centemspu®

66 CYrcC ,Bnapgo Tacesckn®

67 CYrc ,Oumutap Bnaxos®

68 ACYL ,Bopo MeTtpyLiesckn®

69 CETYIC ,Muxajno Mynun*

70 OMBYL ,Mnwnja Hukonoscku-Iy;j*
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71 Ocyny ,Jasap JinueHockn®
72 OYOK ,Metoan Mutesckn Bpuuo®
73 LIOP “MapTeHnuja 3orpadcku”
74 OYPOMOB “Oumntap Bnaxos”
75 ACYPO “Cs. Haym Oxpwuacku”
CTPYTA
76 CQOY ,Huko Hectop*
92 Coy ,O-p N6paxmum Temo*
CTPYMULIA
77 CQY ,JaHe CaHpaHckun“
78 COY ,Oumutap Bnaxos®
79 COY ,Hukona Kapes*
TETOBO
80 COYT ,Kvpun MNejumHoBumk*
81 COMY ,Hukona LtejH*
82 COEY ,8 Centemspnu*
83 CCOY ,Mowa MNujage”
84 CTOY ,loue Ctojueckn”
85 CMY ,Togop Ckanocku-TeTtoeu*
wTun
86 CQY ,CnaByo CtojMeHcKu"
87 COY ,Kone HexTeHuH"
88 COY ,Oumutap Mupacumes”
89 CQY ,JaHe CaHpaHckun"“
90 AOCMY ,Ceprej Muxajnos*
91 LICCHO ,Ackpa*“
NMPUBATHU YHYUNTULLTA
95 Mncy ,Jaxja Keman*
96 MCY ,lMetta npuBaTtHa rumHasuja“
97 Myco ,CABA*®
99 OPYI'U npuBaTHU 1 CTPAHCKMU yumunuiuta
Special circumstances
0 Normal application (no special circumstances)
1 neua 6e3 pogutenu
2 nua co nNpB CcTeneH Ha NHBaNUAHOCT
3 BOEHW MHBaNMan
4 nvua oA 4OM 3a HanylwTeHu aeua
5 npunagHnum Ha 6e30e4HOCHN cunu
6 [JeLa Ha noYmMHaTh y4ecHWULIM BO MUPOBHM onepauum
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4.5 Audit Log

4.5.1 Functionality

This software can hold a lot of information, so it requires a proper audit logging method. Most
of the updates in the database include several table updates as well as several field updates.
The audit log should be accessed via web by several viewpoints:

e User. A system may be accessible by many users, so it is important to be able to
identify updates by user.

e Session. A session covers the time period between a user logging on and logging off
the system. This system should not allow a user to have more than one session
active at the same time.

e Transaction. Within a session, a user processes transactions. This is the same as
database transactions which covers all updates between a 'start' and a 'commit’
commands.

e Database Table. Within a transaction any number of database tables may be
modified.

o Database Field. Within a database table any number of fields may be modified.

As well as being able to store this information, the design should allow for any details to be
viewed in a single screen. These details should make it easy to see exactly what information
has changed, preferably showing both the original and newest values.

This method can be implemented with five tables, as described below. The first four tables
are concerning the data logging, and the last one concerns the system logon fails.

Log_Session
Field Description Type

A unique number given to each session as the first set of
details are logged

SessionID (PK) Unique identifier

UserlD User Identity. Reference to a user in the User table Unique identifier
Date Time The date and the time when the record in this table is DateTime
- created

Log_Transaction

Field Description Type

SessionID (PK) Reference to Log_Session(SessionID) Unique identifier
Transaction Sequence Number. This starts at 1 for each
Session.

TransactionSeaNo Each time the database is updated - when the user

(PK) q presses the SUBMIT button which initiates a start Integer

transaction and ends with a commit - this is treated as a
separate database transaction. This may include any
number of database inserts, deletions and updates.

The date and the time when the record in this table is
created

Reference to the task in the system task table (menu
option, module function, stored procedure etc...)

Date_Time DateTime

TaskID Unique identifier
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Log_Table

Field Description Type

SessionID (PK) Reference to Log_Session(SessionID) Unique identifier

;I'lgfl(r;sactlonSeqNo Reference to Log_Transaction(TransactionSeqNo) Integer
Table Sequence Number. This starts at 1 for each

TableSeqNo (PK) Transaction. There may be changes to several . Integer
occurrences of the same table, so each occurrence is
given its own sequence number.

TableName Table Name. The name of the database table being String
updated.

Datan_baseName Database name, if the system lies on multiple databases | String

(Optional)
Identifier of the rows which are affected with this

RowsAffected transaction on this table. It is shown in the format of the Strin
WHERE clause of an sql SELECT statement (for 9
example: field1="value1' OR field2="'value2')

TypeOfChange Type of change (INSERT, UPDATE or DELETE) String

Log_UpdateField*

Field Description Type

SessionID (PK)

Reference to Log_Session(SessionID)

Unique identifier

;I'Prir;sactlonSeqNo Reference to Log_Transaction(TransactionSeqNo) Integer
TableSegNo (PK) Reference to Log_Table(TableSegNo) Integer
FieldName (PK) Field Name which is updated String
OldValue The value in this field before the database update. Text
NewValue The value in this field after the database update. Text

* this table (Log_UpdateField) is used only if the type of change is UPDATE. This table keeps
trails about the old data.

Log_LogonFails

Field Description Type

ID (PK) Identifier. Unique identifier
Date_Time Date and time of the fail. DateTime
IP_Address IP address of the request which generated the error. String
UserName Username part of the input which generated the error. String

Password Password part of the input which generated the error. String
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ER diagram
Log_Session Log_Transaction
PK | SessionID PK,FK1 | SessionID
HH—O9 pk TransactionSegNo
UseriD
Date_Time TaskID
Date_Time
Log_Table

Log_UpdateField

Log_LogonFails

« o PK,FK1 | SessionID :iiﬁ 53i5—°—T ioniD \
ID . TransactionSeqNo
PK,FK1 | TransactionSeqNo PK’ 1an Ion
) PK,FK1 | TableSegNo SO——H- TableSeqNo
Date_Time N
- PK FieldName
IP_Address - TableName
Username OldValue DatabaseName
Password RowsAffected
NewValue

TypeOfChange

Business rules

e Only four extra log tables are required for any number of application tables in any

number of databases.

Logging for individual tables can be turned on or off

For each change both the 'old' and 'new' values are recorded.

Fields which have not changed are not shown.

There is no potential confusion with null values.

As there are only four audit tables in a strict hierarchy their contents can easily be

viewed online via a single screen, and filtered via a variety of selection criteria.

e As well as being a useful tool in a production environment in order to see who
changed what, and when, it is also a useful tool in a development environment as it
can instantly show how the database was changed after each user transaction.

4.5.2 Viewing the Log

As there are only a small number of tables to hold the audit log details the contents can be
viewed with a few simple screens:

e Search Log Details — The purpose of this function is to allow the user to enter
selection criteria before retrieving entries from the Log_Field table

e List Log Details — The purpose of this form is to allow the user to browse through the
contents of the Log_Field table. This screen is divided into 2 parts: the top part shows
who made the change and when it was made, and the bottom half shows which
fields/items/columns were actually changed.

e List Log Details for an Object — The purpose of this form is to allow the user to
browse through the contents of the Log_ Field table. This screen is divided into 3
parts: the top part shows which object was selected, the middle part shows who
made the change and when it was made and the bottom half shows which
fields/items/columns were actually changed.

e List Logon Errors — The purpose of this form is to allow the user to browse through
the contents of the Log_LogonFails table. This will contain a record of every logon
attempt which failed.
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5 User interface

5.1 General requirements

The user interface should be user friendly and intuitive. It should be AJAX based providing for
fast response and always updated data. AJAX should be used for filtering lists whose content
is dependent from other selections on the same form. (For instance, when a faculty from the
university is chosen in a list, the next list containing study programs should immediately filter
to only show programs for the faculty selected. Furthermore, when a program is chosen in the
second list, a third list showing courses should filter out only courses related to the program
chosen). AJAX should be used for real-time updates of data (For instance, as courses are
chosen for signing up, the sum of credits and amount to be paid for the semester should be
recalculated in real-time).

The layout of the contents in the form should be optimized for fast and intuitive work. The
layout should be stable and consistent in all popular browsers (Firefox, Internet Explorer,
Safari, Chrome). The layout of contents on the forms should be optimized for 17” monitors or
higher. Efforts should be made to enable most of the work to be done without scrolling the
forms.

The size of the lists should ne predetermined according to expected number of records, and a
scroll bar should appear if the average number of records is exceeded. Javascript and tab
indexes should be used for supporting keyboard work and form submission by pressing
“Enter”.

Client and server side validators should be implemented in order to keep data consistent and
avoid errors. The validator's messages should be noticeable, clearly visible and descriptive,
providing for fast correction. Submission of incorrect forms should be disabled. Progress bars
and modal pop-ups should be visible when form submission is delayed or prolonged due to
slower network connections or server side delays.

The selection between dropdown lists, list boxes or check box lists is context based, providing
for most optimal, fast and robust work.

Application is expected to follow the good design practices for web user interface such as
[14]. Following is a suggested list of guidelines:

5.1.1 Validation

There are several options for handling validation errors:

e Raise an exception. This might not be a useful action in the presentation layer.
However, application might rise (or log) an exception if one of the validator controls
detects some sort of attack.

e Display individual error messages, indicating the reason for the validation error and
allowing the user to re-enter data accordingly.

¢ Use the ValidationSummary control to display a summary of all validation errors in a
single location.

e Whatever action application performs when validation fails, application must make
sure that the user is clearly notified about what is wrong and is given an opportunity
to correct the data entry.

When the user clicks to “Save” data, any field that is bound to validation logic, for which the
validation logic fails (for example: no data has been provided for a “Required” field) will show
a red “Validation” message at the right side of that control. Once data are entered and the
focus is changed to other controls that red “Validation” message will disappear. Here are the
common validation types and messages that will be used in the application:

Required: “Required”

Email address format: “Valid email address required”
Date format: “Not a valid date”

Number: “Not a number”
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e Fractional value: “Enter a valid number or value”

The following messages should be included “*” for required fields, and also a description
message text “* indicates required fields” at the top right of the Ul panel.

When the user exceeds the recommended length of text, a message box will be shown
automatically and no characters can be entered.

A validation for the EMBG field should be provided (for details on checksum calculation and
EMBG structure see: http://en.wikipedia.org/wiki/Unique Master Citizen Number). After
entering the EMBG the date and place of birth and sex can be automatically extracted and the
corresponding fields in the form should be populated. The system should perform this without
post-back to the server.

5.1.2 Control focus

The following rules apply for control focus:

e When a form is loaded, the focus will be on the first control.
e There will be a default submit button in each web form.

5.1.3 Grid

The lists will be generated on a grid. The following rules should apply:

¢ Include “Delete Confirmation Box”

e Include Paging.

¢ Include Sorting. When the application retrieves a large amount of data, data paging
techniques should be used to avoid scalability problems. Application should not
retrieve more data than required at any one time. For example, if a screen displays
1,000 rows of data in a grid with 20 rows per page, then the application should
implement data retrieval logic that retrieves 20 rows at a time.

¢ Enable filtering for all displayed columns.

e For action buttons use text/ image.

5.1.4 Control to access a list of predefined values

The fields that have a limited set of predetermined values should be presented as:

e A drop down list if the number of values is greater than 5.
e A set of radio buttons if the number of values is less than 4.

5.1.5 Preview of details page
The details info of a record of tabular data can be viewed and updated in any of the following
ways:
Grid: Data can be updated on the grid. Include save, cancel, and delete button
Preview details panel: Details content will be placed on the same page and can be
updated.
e Pop-up page: Content for the selected record will be shown in a pop-up page.
e Multiple pages: Include “Show” button to go to another page showing details for the
selected record

5.1.6 Error page

If an error occurs at the web server while processing user requests, an error page will be
shown with user friendly and informative text.

5.1.7 File attachments

Maximum file size should be mentioned in the file upload page.
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5.1.8 Consistency

Consistency of Ul should be achieved in all web pages. It is suggested to use CSS at the very
minimum, and also other mechanisms specific to the technology used e.g. Themes, Master
pages, Skins, Navigation controls in ASP.NET.

5.1.9 Data formatting

Formatting of all data types (number, currency, date, time etc.) must follow the regional
settings in Macedonia.

5.1.10 Help system and tips assistance for filling forms

On every screen a clearly visible link to the help subsystem that explains the procedure and
what is expected by the user. Next to every field the applicant is expected to fill, an image
(with question mark for example) that displays as a floating window (or in a dedicated part of
the screen) explanation of the field and what is expected by the applicant.

Tips (text messages to appear when mouse is positioned on data items) should be provided
for data field identifications in forms and grids.

5.2 Authentication and identification

The following functionalities are specified in this system:
Registration of new users

Logging into the system

Retrieving forgotten password

Changing a password

Reporting a problem without logging into the system

5.2.1 Overall functional requirements

This section describes the requirements for the following five functionalities:

e Register on the system — The user registers on the system by providing valid e-mail
address, choosing a password (entered twice for verification) and entering a security
code (captcha). Links to the “Terms of Use” and “Privacy Policy” documents should
be present on this screen. The system checks if the e-mail address is already
registered on the system and if it is not sends an email to the new user’s address with
activation code. The university user account is activated after the user enters the
activation code (send as a hyperlink) in the e-mail message.

e The start page of the system is the login screen. A registered user can log in on the
system by entering his e-mail and password. A link to the registration form and the
password recovery form should also be present on the initial screen.

e For retrieving forgotten password the user should be presented with a form to enter
his e-mail address. By submitting the e-mail the system will reset the password for the
corresponding user to a random password and send it to the user’s e-mail.

e The user should be able to change its present password when logged on to the
system by editing his profile

e The system should provide a way for a user to report a problem with the system
without logging to the system by sending an e-mail or filling and submitting an on-line
form describing the problem (verified by captcha to avoid robots).

5.2.2 Registration

Description and priority

Students and university staff will carry out their own registration using the features of the
module Student Identification and Accounting System. This will enable the system to display
personalized information when the user logs in and certain information. Giving each user a

- page 115/ 1 64_

This is confidential document. Distribution or duplication right is restricted to the persons in the distribution list.



- TEMPUS project JPGR 511342 - iKnow SW Requirements & Design

¢ European Commission E-Student Services System Rev: 4.1

TEMPUS

unique ID will allow the system to associate the user with the data entered in the system
associated to their personal file and privileges.

On the initial visit to the system the students will be offered to create a more detailed profile
with their preferences within the system. After identifying with their e-mail address and
choosing a password (and verifying by captcha) an account activation e-mail message will be
sent to the student.

Stimulus/Response Sequences

The following information is to be obtained in order to register an account:
e Name
e Surname
e University e-mail address

Functional Requirements
Activation — First time users should first activate their account by logging in with their
university e-mail address and input a password.

Password generation — The system should provide automatic password generation for
registered account.

Registration — The system should give access to students to their personal file, reports,
requests module and e-learning centre when provided correct account information, while
university staff to wider set of operations.

Forgotten password - The system should provide a mechanism for resetting / retrieving a
forgotten password.

5.2.3 Profile configuration

Description and priority
The candidate should be able to configure:

e the user profile on the system regarding the interface language,

e the channel(s) used for notification (e-mail, SMS ...)

e the notifications to be sent by the system on different evens (submission has started,
list of candidates has been published ...).
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5.3 Administrator functions

5.3.1 Administration of students data

Description and priority

The form will consist of text fields and drop down lists showing all values in the data model of
this functionality. The fields will be grouped by topic (previous education, birth information,
initial enrollment data, parents etc). AJAX should be used to update dependent related
fields/lists when one of the fields is changed. Insert/Update buttons should be provided.

Stimulus/Response Sequences

Students should be searched through with filters by index, name, surname, social security
number, cycle of studies, study program, start year. The form should present all personal data
of the student grouped by topic, texts in text boxes and selections in drop down lists.

Functional Requirements

e Create/edit/delete students
e Send notifications/e-mails to a single student

5.3.2 Administration of students enrolment details

Description and priority

The form will consist of text fields and drop down lists showing all values in the data model of
this functionality. The fields will be grouped by topic (previous education, birth information,
initial enrolment data, parents etc). AJAX should be used to update dependent related
fields/lists when one of the fields is changed. Insert/Update buttons should be provided.

Stimulus/Response Sequences

Students should be searched through with filters by index, name, surname, social security
number, cycle of studies, study program, start year. The form should present all personal data
of the student retrieved through enrolment grouped by topic, texts in text boxes and selections
in drop down lists

Functional Requirements

e Create/edit/delete students
e Upload/Download data for students at enrolment
e Send notifications/e-mails to a student

5.3.3 Administration of the student semesters

Description and priority

The form should provide a table (grid) with previous semesters signed in by the student, along
with details for each semester (quota, prices, study program, status, financial obligations
uncompleted etc). There should be an option to sign up a new semester, or correct
parameters in previous semesters (depending on the user privileges). When students sign up,
if they change parameters that are not automatically allowed, then a request for confirmation
should be sent to clerks and/or vice deans.

Stimulus/Response Sequences

After the student is searched and found through filters, or is preselected, parameters for the
semester to be signed in should be chosen (semester year — fall/spring, quota, price, study
program, status — regular/part-time). Eventually the semester is signed up for the student and
conditions are created for courses to be selected for the signed in semester.
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Functional Requirements
e Create/edit/delete semesters for a student

5.3.4 Administration of students courses

Description and priority

The form should provide a list (checkboxes or / and multi-select list) of available allowed
courses (both mandatory and optional) that the student can enlist in. The student or clerk
should be able to select from the given courses. Constraints should be implemented. Failed
previous courses should be preselected. Credits and semester costs should be automatically
calculated during courses selection. Insert / update functionality should be provided. The
access to the form by students is periodical and limited only during semester signup periods.
Clerks in student services department have no limitations. Courses are presented in
chronological order according to the way they are planned to be taught in the study program.

Stimulus/Response Sequences

After the student is selected/filtered, a set of courses should be chosen for him/by him for
his/hers last enrolled semester. After the list of mandatory/optional courses is created the
submission of the form will enlist the courses for the student for the semester in question. The
sum of credits is calculated in real-time as courses are selected, along with the required
amount to be paid for the semester. Constraints for the maximum number of credits in a
semester should be implemented strictly when students access the form, and only as a
notification for clerks, because they can override the constraint is special cases for special
students under defined circumstances.

Functional Requirements

e Create/edit/delete enlisted courses for a student
e Print prepared invoice for payment of a semester

5.3.5 Administration of student exam applications

Description and priority

The form should provide a list of exams that the student can apply to. The list can be in form
of a list of checkboxes or a multi-select list box. The student can, in a limited time window,
change the selection of exams that he/she is applying for. Clerks have no time limitations. In
some cases, the student can choose from a list of teachers for each exam, if there are more
teachers for that exam (if that information is not connected to the group the student is part of
and therefore extracted from there).

Stimulus/Response Sequences

The student/or a clerk in the name of the student is given a list of courses available for exam
application (a list of courses enlisted in the past two semesters). The user selects the courses
and by submitting the form applies for the exam. Before the exam application deadline, the
user can log in and change previous exam applications. After the deadline has passed, only
clerks can change exam applications. Students applying for exams after the deadline are
ought to pay a fine.

Functional Requirements
e Create/edit/delete exam applications

5.3.6 Administration of student’s exams

Description and priority

In the form for exam applications per student, when viewed by clerks in student services
department, an option for inserting a grade for the exam should be visible, for special
occasions.
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Multiple grades for more students can be inserted by the teacher or a clerk, in a form that
enables listing of all students that have applied for the exam for that exam term. The form
presents a list of names with dropdown lists with grades beside each name.

There should also be a form where an excel template filled with students and grades can be
uploaded for a particular exam in an exam term, for bulk insert.

Also a form should be enabled where an exam can be selected, an exam term, and a date,
and the teacher can insert an index for a student, press Enter to see the name of the student
in question (via AJAX technology), then enter the grade in the next field, then press Enter
again to store the grade, and move back to the field for entering a new index. All previously
inserted students are shown on a list below.

A form should be provided with a list of all passed exams by the student, and all courses
taken so far. Beside the name of every non-passed courses taken, there should be an option
to insert a grade (a pop up window should enable selection of an exam term and a date when
inserting a grade for the non-passed taken course).

Stimulus/Response Sequences

The interface is different for the different forms supporting this functionality.

In case of insertion of a grade for one student only, the inputs consist of the student’s index
number, selection of a course and insertion of a grade.

In case of bulk insertion of more grades for more students per course, the input is the
selected course, the inserted indexes and then grades for every index.

Functional Requirements

e Create/edit/delete grades per exam (course) per student
e Upload/Download data for bulk results for an exam for more students.
¢ Send notifications/e-mails to students for their exam grades.

5.3.7 Administration of seminar thesis

Description and priority

The form should provide a list of all courses that the student can choose for a seminar thesis
and a list of teachers. Text fields for the data necessary to be inserted. The teacher should
have a form listing all seminar thesis applied by students choosing him/her. The teacher can
choose one of the theses and update his/hers portion of data for it. Clerks can access all
three forms.

Stimulus/Response Sequences

The inputs in the form are the selected student, a selected course and parameters for the
seminar thesis to be inserted according to the data model of a seminar thesis. The submitted
form should create a record for a new seminar thesis for the student

Functional Requirements

o Create/edit/delete seminar thesis for a student
e Upload/Download data for the seminar thesis (PDF document containing the seminar
thesis description itself).

5.3.8 Administration of diploma thesis

Description and priority

The form should provide a list of all courses that the student can choose for a diploma thesis
and a list of teachers. Text fields for the data necessary to be inserted. The teacher (mentor)
should have a form listing all diploma thesis applied by students choosing him/her. The
teacher can choose one of the theses and update his/hers portion of data for it. Clerks can
access all three forms.
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Stimulus/Response Sequences

The inputs in the form are the selected student, a selected course and parameters for the
diploma thesis to be inserted according to the data model of a diploma thesis. The submitted
form should create a record for a new diploma thesis for the student

Functional Requirements

e Create/edit/delete diploma thesis for a student
e Upload/Download data for the diploma thesis (PDF document containing the diploma
thesis description itself)

5.3.9 Administration of exam terms

Description and priority

The form should provide a list of exam terms and fields to update a selected term, or to insert
a new one.

Stimulus/Response Sequences
The clerks should be able to create new exam terms by selecting start and end dates for the

exams applications and start and end dates for the exam term itself. The name of the term
should also be entered. The created exam terms are later used for exam applications etc.

Functional Requirements

e Create/edit/delete exam terms
e Send notifications/e-mails to students and faculty for the created exam term

5.3.10 Administration of semesters

Description and priority

The form should provide a list of semesters and fields to update a selected semester, or to
insert a new one. The semester is a complex structure. The semester itself is only a name
and a start date and end date for the semester. However, additional data considering the
distribution of courses and teachers per course must be maintained for each semester. For
instance, in some semesters, certain course can be activated, while in other semesters
certain courses can be deactivated. Also teachers per course per semester can change.
Furthermore, inserting this dat for each semester can be a time consuming job. Therefore the
system should enable creation a new semester as a copy of a previous semester, while some
little changes can be performed in the new semester.

Stimulus/Response Sequences

The form should accept as inputs a start date and an end date for the semester. In the
process of creation of the semester, the structure of courses and teachers per course should
be copied from the previous appropriate fall/spring semester.

Functional Requirements

e Create/edit/delete semesters
e Create/edit courses per study program per semester
e Create/edit teachers per course per semester

5.3.11 Administration of quotas and tuition prices

Description and priority

The form should provide a list of quotas and fields to update a selected quota, or to insert a
new one. Various prices for various quotas for various study programs and various start years
can be inserted / updated.
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Stimulus/Response Sequences

The user should insert a name for the quota (state funded, private funded, children of war
veterans etc), For the available quotas, different quota prices per study program, per start
year should be inserted. Also prices can be different for full time / part time students.

Functional Requirements

e Create/edit/delete quotas
e Create/edit/delete quota prices

5.3.12 Administration of courses in programs

Description and priority

The form should provide a list of study programs, and a list of courses for the program in
question. Courses can be subtracted or associated to the program. When associating a
course to a program, the semester number and other parameters are set for that course for
the program selected.

Stimulus/Response Sequences

The form should enable selection of a study program and provide a list of courses linked to
the study program. Also a list of the remaining courses should be provided so that another
course could be linked to the study program.

Functional Requirements
e Create/edit/delete links among study programs and courses

5.3.13 Administration of courses

Description and priority

The form should provide a list of all courses and fields to show / update / insert details for
each course.

Stimulus/Response Sequences

A list of available courses should be provided. Details for each course should be changeable.
A new course can be added.

The list of courses can be filtered and sorted by faculty, study program, study year, and
school year.
Functional Requirements

e Create/edit/delete courses
e Upload/Download data for courses (bulk insert)

5.3.14 Administration of programs

Description and priority

The form should provide a list of all programs and fields to show / update / insert details for
each program.

Stimulus/Response Sequences

Filter through programs should be provided by their names. Details for the programs based
on the data model should be shown on the form and updateble.

Functional Requirements

e Create/edit/delete study programs
¢ Upload/Download data for study programs (bulk insert)
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5.3.15 Administration of programs revisions

Description and priority

The form should provide a list of all revisions and fields to show / update / insert details for
each revision.

Stimulus/Response Sequences

The revisions of study programs occur once in several years and this form should provide
fields for inserting new revision or change details of old ones. The name of the revision and
the start/end year of validity are the only parameters.

Functional Requirements
e Create/edit/delete revisions

5.3.16 Administration of members of the faculty

Description and priority

The form should provide a list of all members of faculty and fields to show / update / insert
details for each faculty member.

Stimulus/Response Sequences

The list of faculty members should be given as well as filters through the list. The filters
should be by name, education level. Fields with details for each faculty member should be
provided showing the data for the selected faculty member. New faculty members should be
inserted and retired or members that have left should be deactivated (cannot be deleted since
they are used for archiving, but they should be deactivated/hidden from the list and only show
if special filter for them is activated.) The fields in the form are mapped to the data model.

Functional Requirements

Create/edit/delete faculty members

Upload/Download data for faculty members (bulk insert)

Send notifications/e-mails to faculty members, a subset of them according to filters
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5.4 User interface to request reports and documents

5.4.1 Diploma thesis report

Description and priority

The form should provide reports of diploma thesis by various filters (by professor, by course,
by year, time interval, diploma thesis status etc). With this reports the professors can
overview their diploma thesis. Students can choose a diploma thesis from a list of all courses
and a list of professors. The form should provide a list of numbered students that chose a
certain diploma thesis to appropriate professor.

Stimulus/Response Sequences

The filter on the form for a diploma report should be based on a student, a professor, a time
interval, a course etc. The report should result in a list / grid of details for the diploma thesis.
The grid should be exportable in MS Excel format.

Functional Requirements

e Generate reports
e Download data for diploma thesis

5.4.2 Exams report

Introduction

This form should provide reports of exam applications by students by various filters (by
professor, by course, by year, time interval etc). With this reports the professors can overview
the students that have applied for an exam.

Once the examination is completed, recording of grades, deployment of applications to the
personal files of students and publication of lists of passed candidates can be done. This
service can prepare various reports by subjects, by study program, after the test terms or
colloquium week:

¢ How many students applied for the exam and how many have passed i;

e Overview by test terms, how many applications are recorded for each term, how
many of applied students attended the exam and how many have passed it;

e Average positive grade on the exam: the ratio between the total received positive
grades with the number of candidates who have passed - According to examination
terms and the chance to compare the average positive grades of each examination
term.

e Average grade on the exam (ratio between total scores on the exam - positive and
negative and the number of exam candidates)

e Review - out of passed students, how many passed with each grade;

e Review of candidates who passed the enrolled subject for the first time and summary
by scored grades and average received positive grade of those who enrolled the
subject for the first time.

¢ Review of candidates who passed the enrolled subject more than once and summary
by scored grades and average positive grade of those who enrolled the subject for
more than once.

Description and priority

Exam reports should be created solely by the Faculty staff (Professors). A professor should
give out/edit/delete reports only for his/her courses. The report should follow a predefined
structure (Word Template document) with editable fields.
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Stimulus/Response Sequences

The system is supposed to enable entering all data that are required for the exam reports.
This includes:

Faculty / study program(s) selection

Partial exam/exam

Name of the course

Date when the exam was held

Date when the report is published

Table of exam results (Index number and Exam mark)

Name of professor

Other relevant notes

Digital signature of the professor

The exam report should be accessible by the Administration office staff.

Functional Requirements

Create/Edit/Delete an exam report form — Faculty staff should be able to fill in the template
document for the exam report, upload/publish the exam report to be accessible to the
students logging in the system. Faculty staff should have access only to the reports published
by him/her and editing and deletion operations should include only his/her created reports.

Fill exam application — Faculty staff should fill the exam applications of the students
applying for exam for his/her courses. The exam application should contain the date the exam
took place, the name of the course, the grade and the ECTS credits for the course. In the end
he/she should sign this application with his/her digital signature.

5.4.3 Graduated report

Description and priority

This form should provide the report of all graduated student by various filters. How many
students has graduated in each academic year, report for average grade of graduated
students, report of graduated students according the nationality, sex, age, average time of
studying, study program, reports for part-time graduated student and full-time graduated
students. This form also should provide the report of graduated students sorted by the
professor who was a mentor of the diploma thesis.

Stimulus/Response Sequences

The filters for the report should be based on start year of study, quotas, enrolled semester,
and study programs. The resulting list should be exportable in MS Excel.

Functional Requirements

e Generate reports
e Download data for graduated students

5.4.4 Elective courses report

Description and priority

This form should provide reports of students by various filters (by professor, by course, by
study program). The report lists how many students chose a certain elective course. With this
report the professors can overview which students have applied to follow his/her course.

Stimulus/Response Sequences

The filters for the report should be based on professor, course, study program. The resulting
list should be exportable in MS Excel.

Functional Requirements
e Generate reports
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e Download data for students

5.4.5 Master book

Description and priority

This form should provide printing the master book of enrolled students requested by the
ministry of education.

Stimulus/Response Sequences

The filters for the report should be based on study program, start year of studies, enrolled
semester, sex. The resulting list should be exportable in MS Excel.

Functional Requirements

e Generate reports
e Download data for students

5.4.6 List students per program

Description and priority

The form should provide reports of students per study program, how many students enrolled
to any study program by various filters (sex, nationality etc...).

Stimulus/Response Sequences

The filters for the report should be based on study program, start year of studies, enrolled
semester, sex. The resulting list should be exportable in MS Excel.

Functional Requirements

e Generate reports
e Download data for students

5.4.7 Seminar thesis report

Description and priority

The form should provide reports of seminar thesis by various filters (by professor, by course,
by year, time interval,). With this report the professors can overview their seminar thesis.
Students can choose a seminar thesis from a list of all courses and a list of professors. The
form should provide a list of numbered students which choose a certain seminar thesis to
appropriate professor.

Stimulus/Response Sequences

The filters for the report should be based on professors, courses, study programs. The
resulting list should be exportable in MS Excel.

Functional Requirements

e Generate reports
e Download data for students

5.4.8 Administration of Master thesis

Description and priority

The form should provide reports of master thesis by various filters (by professor, by course,
by year, time interval, master thesis status etc). With this reports the professors can overview
their master thesis. Students can choose a master thesis from a list of all courses and a list of
professors. The form should provide a list of numbered students which choose a certain
master thesis to appropriate professor.
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Stimulus/Response Sequences

The filters for the report should be based on professor, course, year, time interval, master
thesis status. The resulting list should be exportable in MS Excel.

Functional Requirements

e Generate reports
e Download data for students

5.4.9 Issuing documents

Description and priority

The form should provide various types of documents - certificates, confirmation documents,
forms, and announcements and other required documentation, reviews. It prepares various
statistical reports in collaboration with students, teachers and the needs of the University
management.

Some requirements for certificates, confirmation documents and so on, can be completed
online, but will have to be submitted in person at Administrative office, to protect against
abuse of the system.

In the course of study, students need confirmation documents of their status. The system will
automatically provide the same issue on the basis of data on students who entered in the
system.

In the course of study, students need certificates for passed exam to compete for
scholarships, credits, student homes and so on.

After passing all the exams, at the request of the student, the Administrative Office issues
transcripts and certificate that the student graduated — certificate for the acquisition of experts
knowledge and passed exams.

The student who wants to transfer to another educational institution, at their request, a sign
out document is issued.

Stimulus/Response Sequences

Users (students) are signed in so their identity is known, and their identity is used for issuing
documents. When clerks use the form, the student is chosen by a filter.

Functional Requirements
Generate documents

5.4.10 Diploma/Diploma supplement form

Description and priority

The diploma/diploma supplement form should allow the Administration Office to fill in and
issue diploma/diploma supplement information of a student requested through the system.
After the documents are ready, the Administration Office should contact the student to collect
the documents.

Stimulus/Response Sequences

The diploma/diploma supplement form should maintain a structure defined in the Law on
Higher Education of RM.

Functional Requirements
Fill form — The Administration Office should fill in the form for the requested documents.

Check form — the system should check the data entered by the user in order to validate the
fields.
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5.4.11 Confirmation letter form

Description and priority
The confirmation letter form should allow the Administration Office to fill in and issue

confirmation letters that a student is enrolled through the system. After the documents are
ready, the Administration Office should contact the student to collect the documents.

Stimulus/Response Sequences

The confirmation letter form should have a static part which is the same, saying that the
student is part of the University. The following fields should be editable in the form:

Name

Surname

Index no.

Address

Faculty

Year of enroliment

Functional Requirements
Fill form — The Administration Office should fill in the form for the requested documents.

Check form — the system should check the data entered by the user in order to validate the
fields.

5.4.12 Notifications report form

Description and priority
Notifications should be enabled for the university staff. The university staff should be able to
create/edit/delete notifications applicable for the students and for the rest of the university
staff.
Notifications include:
e Class/exam schedules
e Events
e Activities
e Other

Stimulus/Response Sequences

The system is supposed to enable university staff access to notifications form. Template form
should be filled in order for the report to be created and available. University staff should be
able to edit/delete notification created solely by their user account.

The system should enable overview of all notification reports by students and university staff.
University staff notifications should be addressed through the university e-mail system.

The system should enable creating notification with the following data:

Title of notification

Category (Class/exam schedule, important, holiday, exam application, etc.)
Notification text

Date of publishing

Duration of notification

Functional Requirements

Filling notification form — the system should enable university staff to fill in the notifications
form and edit/delete the notifications created by that user account. The notification should
stay published during the period entered by the university staff that created the notification,
and should be kept as hidden after the assigned duration in case of review process.
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5.4.13 E-learning center

Description and priority

E-learning center should involve the functionalities described in Moodle system. It should
enable course access and course creation/editing/deletion. Faculty staff should be able to
create course structure, edit/delete his/her existing course, involve in forum discussions.
Faculty staff should be able to easily contact course student group for notifications.

Course structure should have the following elements:

e Upload of lecture material
e Upload of additional material
e Create assignments and homework activities
e Grading
Students should be able to register to courses for which they have the enrolment key. They
should be able to view course structure, download uploaded materials and lectures, upload
assignments and homework, involve in discussion forums.

Stimulus/Response Sequences

The system is supposed to enable faculty staff log in into the center and associate and show
their created course accounts.

The system is supposed to enable courses to be created with the following elements:
Category (Faculty)

Course name

Course ID number

Description

Structure format

Course start date

Enable/disable view access to activity and grading reports by students

Maximum upload size

Enrolment start date — end date (duration)

Enrolment notifications

Availability (Available, Enrolment key)

The system should keep separate logs for the e-learning center for security reports in case of
center failure or misuse report.

Functional Requirements
Create/edit/delete course — Faculty staff should be able to create courses, later edit end
delete the courses created with his/her user account.

Create/edit course structure — Faculty staff should be able to upload lecture and additional
materials, create assignments and homework, and perform student grading.
Upload/Download data — Students should be able to access registered courses and upload
projects and homework and download/view uploaded materials in the course structure.

Send notifications/e-mails — The system should enable the faculty staff to easily contact a
course group of students. The system should use the e-mail addresses saved in the students’
user accounts to contact the students registered to the course by e-mail, or to display e-
learning center notification on the next student log-in.

5.4.14 Student file center

Description and priority
The system should enable students and faculty staff to log into the Student file center.

Students should be able to check their activities status, write complaint for activities review,
apply for exams, check passed exam marks, current average and cumulative GPA and edit
personal information. Personal information should be filled in template document of
EuropasssCV.

- page 128/ 1 64_

This is confidential document. Distribution or duplication right is restricted to the persons in the distribution list.



- TEMPUS project JPGR 511342 - iKnow SW Requirements & Design

| O E-Student Services System

TEMPUS

Rev: 4.1

Faculty staff should be able to overview students’ personal file by entering any of the later
described search criterion. Faculty staff should also be enabled to assign internships to
specific students as a student activity, and to mark a completed activity as finished.

Stimulus/Response Sequences

The system should enable faculty staff to view students’ personal file by entering any of the
following search criterion:

e Index no.

e First name

e Surname

e Faculty
The system should enable faculty staff to assign compulsory internships/other to students and
to mark the same as completed when finished by the student. The faculty staff should enter
the following information to assign a student activity:

o Title of activity
e Short description
e Date to be finished
e Completed/Not completed
The system should enable students to view/edit/delete information from their personal file.
The following information is only to be viewed by the student:

First name

Surname

Index no.

Faculty

Group

Address

Secondary educational institution
Average and Cumulative GPA
Courses completed

Activities (Completed)

The following information is to be edited by the student:

e Exam application

e Diploma/diploma supplement/confirmation letter/certificate request

e Activities (Not completed, the student can just mark it as finished, and the same is

later checked by the responsible faculty staff and marked completed)

e EuropassCV

e Additional certificates
Functional Requirements
Overview of Europass CV— The system should enable faculty staff an overview of student
file of students in his/her faculty. Faculty staff should be able to confirm a finished student
activity (ex. Internship, Seminar/Project assignment, etc.). Faculty staff should be able to
assign activity to student (Internship, Project assignment) to be completed. The system
should enable each student an overview of his/her personal file.
Create activity — The system should enable faculty staff to create activity assignments to
students.
Edit personal information — Students should be able to edit their personal information
included in the EuropassCV, while not the one’s entered by the Administration Office.
Request diploma/diploma supplement/confirmation letters/certificate — Students should
be able to request the above mentioned documents to be issued by the University through the
system. The Administration Office should be responsible for implementing the procedure,
fulfilling the requests and notify the students of the date to collect the documents.
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5.4.15 List of documents issued to students

Students can require the following list of documents:

5.4.16

Enrollment contract (by Template)

Student’s file ( The file includes a list of all the payments made by the student)
Student’s personal information ( This report does not include payments, solely the
semesters validated by the student)

Warning for not completed final course exams (by Template)

List of all payments for all academic years of the student

Certificate for completed exams (by Template)

Confirmation letter for regular student (by Template)

Resolution for leaving the University (by Template)

Graduation certificate/Diploma supplement (by Template)

Alumni Site

Description and priority

The system should enable alumni students to be able to create and maintain a public user
profile online.

Faculty

staff should be able to overview students’ personal file by entering any of the later

described search criterion. Faculty staff should also be enabled to assign internships to

specific

students as a student activity, and to mark a completed activity as finished.

Stimulus/Response Sequences
The system should enable faculty staff to view students’ personal file
The system should enable alumni students to view/edit/delete information from their personal

profiles.

The following information is only to be viewed by the student:
First name

Surname

Faculty

Group

Address

Current educational

Average and Cumulative GPA

Career progress

Activities

The above information is to be edited by the student or the faculty staff:
Functional Requirements
Overview of Europass CV- The system should enable faculty staff an overview and edit of

student

history and profile.

Edit personal information — Students should be able to edit their personal information, while
not the one’s entered by the Administration Office.
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5.5 Reports for MOE, SSO, internal and other external institutions

5.5.1 General overview

Description and priority

This section defines several statistical and analytical reports. In addition, the system should
allow generation of reports which show all the records for a given data entity in tabular format.
The reporting subsystem should allow producing lists and reports. The lists should be
configurable in a form of an advanced search allowing multiple criteria connected with logical
expressions, also allowing additional sorting and grouping criteria to be defined. The system
should enable for the user to choose which columns (attributes) to be shown on the list and in
what order. Each report should be producible in paged (for printing) and continuous list (for
web) form. The number of rows per page should be configurable. When producing table
reports it is expected the header row to appear on each page of a multipage report.

For every report the user should be able to define certain text (title) that will appear on the
beginning and on the end of the report, as well as the text that will appear in the header and
the footer of each page. The user should be able to place certain predefined fields (like date,
time, page number, enrolment period) in the report. The font to be used, the size, column
width, and colors (including background color) should be configurable independently for the
different parts (title, table, footer, ...) of the report.

The system should also enable once configured report to be saved for future reuse.

Every generated list/report should be exportable in: csv, xls, xml, pdf, html and txt format.
Every list produced by the advanced search should allow on-screen manipulation of the result
like filtering by column value, changing the column for sorting and the sort order before
exporting.

At the end of every enrolment or annually or requested by MOE or SSO, the system allows
report generation displaying various statistics on the enrolled candidates.

Summary reports (demos are provided in appendices 1-17) can be have the following forms:

Summary reports by study group (app.1)

Summary report for first year student enrolment (app.2)

Summary report by ethnical characteristics (app.3)

Summary reports for graduated PhD and M.SC students (app.4)

Summary report for second cycle of studies (app.5)

Summary reports for final year and graduated first cycle students (app.6)
Summary report for enrolled first year students by quota (app. 7)

Summary reports for student mobility (app. 8)

Comparative analysis of enrolled students in two consecutive years (app.9)
Statistical reports for each enrolled and graduated student for SSO (app.10-14)
ECTS, diploma supplement and transcript of records template (app.15 and 16)

5.5.2 Advanced search and graphs

Description and priority

Advanced search should be realized according to setting logical AND function of several
search criteria. Each criteria is logical OR combination of setting values to a given data field.
For example, advanced search can be find all applications of prospective students that are
living in municipalities HerotuHo OR KaBagapum and have finished type of high school
rmmMHa3uncko obpasoBaHne OR enekTpoTexHU4ka cTpyka.

Supported graphs to all search results are pie, bar and XY line graphs. All parameters for the
graph header and selection of graph type can be entered by a form. Each graph should be
exported in (MS Office recognizable) object form or picture format like jpg or png.
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The system should allow a content of an e-mail message to be specified and an circular e-
mail to be send to all the applicants of a produced list (by advanced search/filtering options)
on each applicant’s registered e-mail address.

5.5.3 Notification to students

Description and priority

The system should allow a content of an e-mail message to be specified and an circular e-
mail to be send to all the students of a produced list (by advanced search/filtering options) on
each applicant’s registered e-mail address (or an SMS to be sent to their registered phone).
Similar functionality should be enabled also for mobile technologies using text messages
(SMS) to be sent to their registered phone).

5.5.4 Summary reports by study group

Description and priority

For each faculty within the university and for each study programme show the number of
enrolled candidates (by sex and total) in each of study years.

A sample presented on next figure shows only the first page of total report (excel version can
be found as appendix.1)
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5.5.5 Summary report for first year student enrolment

Description and priority

Reports need to display the following data in tabular format: For each study programme show
the number of enrolled candidates (by ethnicity and total) that:

have applied

were tested (if testing was required)

have passed the test

are accepted for enrolment in state quota

are accepted for enrolment in private quota (full-time + part-time + total)

are accepted for enrolment in ethnicity quota

are accepted for enrolment under special circumstances (for every type)

are accepted for enrolment (total — sum of previous)

The report also displays total number of enrolled candidates for faculty, group of faculties
(natural sciences, engineering, humanities, arts, ...), and the number of available places for
the next enrolment term (separately for the state quota, private quota and ethnic quotas, full-
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time and part-time). The MS Excel document in appendix 2 gives further details about this
report. A sample is presented on the next figure:
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5.5.6 Summary report by ethnical characteristics

Description and priority

For each faculty within the university and for each study programme show the number of
enrolled students (by ethnical group and total).

A sample presented on next figure shows only the first page of total report (excel version can
be found as appendix.3)
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5.5.7 Summary reports for graduated PhD and M.SC students

These reports show the number of graduated students for third (PhD) and second (M.Sc.)
cycle of studies. The following figure is a sample report and appendix 4 contains details
(Appendix 4 presents corresponding excel file).

PREGLETD

na brojoina magkiriranite i dolaoriranite kadri za u~ehnata 2009/2010

MAGISTRI DOKTORIHA HAUKITE
FAKULTET magistrirale na: doktorirale na:
Univeszitetot Drugi U ni verzitetot Drugi
IHSTITUT “Su. K iM" Uiy eTEiet “Sw.Ki M univerEiteti
do vo do vo do vo do vo
200930 10| 2009201 012009201 0]2009,2010] 009,20 10|2009,2010] 200909 20092010
PRIRODNO - MATEM ATk 499 44 u] 1] 342 26 ul 1]
VEUFN0 ERIRO0 DN 0-MATER ATE KI 4399 44 a 1] 342 26 ul 1]
ARHITE KT QMSK] a7 2 u] 1] 23 2 ul 1]
GRADEGEN 75 29 u] 1] a7 5] ul 1]
FAMULTET ZAELEKTRO-TEHMIKA |
IMFOR M A-CISH TEHMOLOGIH 2 =0 u v 78 s 2 v
M A[INSK] 236 17 o o 100 o ul o
TEHMOLO[KD - METALUR[KI T3 13 7 1] a5 4 12 1]
VEUENO TEHNF-KO0-TEHNOLO[KINAUKE || 553 111 7 i] 34 17 37 i]

5.5.8 Summary report for second cycle of studies

Description and priority
For each faculty within the university and for each study programme show the number of
enrolled and graduated students for second cycle of studying.

A sample presented on next figure shows only the first page of total report (excel version can
be found as appendix.5)

PREGLETD
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5.5.9 Summary reports for final year and graduated first cycle students

These reports show the number of final year and graduated students for first cycle of studies
(undergraduate studies). The following figure is a sample report and appendix 6 contains
details.

PREGLED

na brojot na apsolventi i diplomirani studenti vo u~ebnata 2009/2010

Na~in | Apsolventi| Broj na diplomirani studenti
FAKULTET na vo u~ebna o u~ebnao u~ebnd

studii | 2009/2010 [2009/20102009/2010 VKUPNO
redovni 2933 8291 335 8626
PRIRODNO- vonredni 115 1068 29 1097
MATEMATI*KI vkupno 3048 9359 364 9723
redovni 2.933 8.20 335 8.626
VKUPNO PRIRODNO-MATEMATI'KI (|vonredni 115 1.068 29 1.097
vkupno 3.048 9.359 364 9.723
redovni 305 3879 113 3992
ARHITEKTONSKI vonredni 0 0 0 0
vkupno 305 3879 113 3992
redovni 20 3228 120 3348
GRADE@EN vonredni 0 0 25 25
vkupno 20 3228 145 3373
FAKULTET ZA ELEKTRO- redovni 0 6213 0 6213
TEHNIKA | INFORMA- vonredni 0 0 0 0
CISKI TEHNOLOGII vkupno 0 6213 0 6213
redovni 497 5634 0 5634
MAJINSKI vonredni 0 0 0 0
vkupno 497 5634 0 5634
redovni 147 4697 100 4797
TEHNOLO[KO- vonredni 0 0 0 0
METALURIKI vkupno 147 4697 100 4797
R A TS TG redovni 969 23.651 333 23.984
NAUKT vonredni 0 0 25 25
vkupno 969 23.651 358 24.009
redovni 214 9634 186 9820
MEDICINSKI vonredni 48 0 25 25
vkupno 262 9634 211 9845
redovni 0 3172 0 3172
STOMATOLOQ[KI vonredni 0 0 0 0
vkupno 0 3172 0 3172
redovni 17 1739 126 1865
FARMACEVTSKI vonredni 0 0 0 0
vkupno 17 1739 126 1865
VEUPNO MEDICINSK I NAUKI I redovni 231 14.545 2 14.857
ZDRAVIE vonredni 43 0 25 25
vkupno 279 14.545 337 14.882
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5.5.10 Summary report for enrolled first year students by quota

Description and priority

For each faculty within the university and for each study programme show the number of
enrolled students for first cycle of studying, and group by quota.

A sample presented on next figure shows only the first page of total report (excel version can
be found as appendix.7)

TABELA L
PREGLED
na prvpat zapi{anite studienti vo prva godina vo akademskata 2010/2011 godina,
dr' avjani na Republika Makedonija
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Toota tudiare nacionakost stransto, fiso é ug é 2| 53 é % ; E g 5% B
me [unandna mahra ZEE z'ﬁ -Ea z; zi: vaé
3 ;
¥ ¥ [ Vi Dra Eaging vk || Dre [Egfna| vk v r ¥ r r r ¥ [ vk
majki 257 13 £2 65 0 0 0 0 0 0 1 0 0 0 0 0| 27| %2 323
Mmoo 151 28] 29 57 0] o o] o 0o @ 0 | o 0 o o] 209 29| 238
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vimpro 15 [ 10| 10 [ [1] [ [ [ al [ al [ al [ [ 15| 10 25|
malki w o 4 4 ol o o o ol 0 0| 0 0| o o e8] 4 7
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5.5.11 Summary reports for student mobility

These reports show the number of student mobility. The following figure is a sample report
and appendix 8 contains details.
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5.5.12 Comparative analysis of enrolled students in two consecutive years

Description and priority
For each faculty within the university and for each study programme show the comparison of
the number of enrolled students for first cycle of studying in two consecutive years.

A sample presented on next figure shows only the first page of total report (excel version can
be found as appendix.9)

@ Wy SPOREDBENA TABELA
(& lk.,'_l za brojot na zapifanite studenti vo prva godina
vo u~ebnite 2005/06 i 2006/07 godina

vikupno zapi{ani vo u~ebnata| vknpne zapi{ ani vo u-ebnata|| procent na zgolemuvawe na

FAKULTET pol 200607 200506 brojot na studenti

r v vk r v vk r ¥ vk

ARHI- ma{ki 43 0 43 33 0 53| -23,26 -23,26
TEKTONSKI “enski 66 0 66 30 0 50| 24,24 24,24
vkupno 109 0 109 103 0 103 5,50 5,50
ma (ki 113 0 113 79 0 790 30,09 30,09
GRADE@EN “enshi 27 0 27 23 0 23] 14,81 14,81
vkupno 140 0 140 102 0 102 27,14 27,14
FAKULTET Z& ma{ki 467 0 467 312 0 312 33,19 33,19
ELEKTROTEHIMIEA I “enski 148 0 148 107 0 107 27,70 27,70
INFORM TEHNOLOGI vkupno 615 0 615 419 0 419 31,87 31,87
ma {ki 400 0 400 341 0 341 14,75 14,75
MA[INSKI “enski 55 0 55 50 0 50) 9.09 9,09
vhupne 455 0 455 391 0 391 14,07 14,07
TEHNOLO[KO- ma ki 61 0 61 43 0 431 29,51 29,51
METALUR[KI “enski 81 0 §1 72 0 72 11,11 11,11
vkupno 142 0 142 115 0 115 19,01 19,01
RUDARSKO- ma {ki 61 6 67 80 9 89 31,15| S5000| 3284
GEOLO[KI “ensh 17 2 19 23 2 25 -3529 000 -31,58
vkupno 78 8 86 103 11 114 -3205| -37,50| -32,56

5.5.13 Statistical reports for each graduated student for SSO

These reports are sent to SSO with details about study program and personal data for each
graduated student.

Appendix 10 is the report for each graduated student in first cycle (undergraduate)
Appendix 11 is the report for each graduated student in second cycle (M.Sc)
Appendix 12 is the report for each graduated student in third cycle (Ph.D)

Appendix 13 is the report for each enrolled student in second cycle (M.Sc)

Appendix 14 is the report for each enrolled student in third cycle (Ph.D)

5.5.14 ECTS related student guides and documents (app.15 and 16)

The system should be able to generate essential ECTS documents as attached in app.15 and
16.
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5.6 Internal reports

The following reports are used by the management, administrative and academic staff.

5.6.1 Final exam reports

The next figure presents the list of students registered for course’s final exam.
dakynrter Hacoka

(DSKYI'ITET 38 EKOHOMCKW HayKn MapKETHHI’ MaHaMeHT

CNMUCOK

Ha CTYOEHTH KOW o nonarane UCnuToT No npegmeTtoT
HHHHHDGH:IB Ha MapKeTHHr

Kkaj Mpocp. a-p MeTpecka NeHue
OKTOMBPWCKW MCnMTeH pok Bo 20092010

Pen. Gp|MHnexc Wme n Mpeanme Ouenra co DyKEN

0214 ®EH/MM Hukonos 3opaH

(%)

0332 ®EH/MM Konukockw Mayo

0729/08 ®EH I"akosckn Waax

(R}

The next figure presents results form for final exam.

hakynrer Hacoka

Makyntet 3a MHpopmaTika CofTeEpCKO WHXEHEPCTBO

CNUCOK

Ha CTYAEHTH KOW 10 Nonarane nenuToT no npegmeToTt
KomnjyTepckn anatku

kaj douent [1-p. MNenes Calwlo
OKTOMBPUWCKW MCnuTeH pok o 2009/2010
latym 13.10.2010

Pen. Gp.| MHaexe Mme n Mpeanme OueHka
110026/10 ©U Bojkoecku Bnatko T ceaym
2 |02526-koney Hukonoeckn Japko 8 ocym

JaknyyHo co peneH Gpoj 2

The next figure presents list and number of students registered for final exam (All courses for
which students registered for course’s final exam per exam session)

JUCTA HA NPUJABEHMW NPEAMETMH

Bo Hoemepuckn ncnute pok o 2004/2005

GakynTeT 3a EKOHOMCKN HayKn
BaHkapckn MeHalymMeHT
Mpeawet | Bpoj Ha npujaBexn

(OCHOBW Ha eKOHOMM|A | 44

‘DaKyﬂTET 3a EKOHOMCKN HayKK
GUHAHCHCKO-BAHKAPCKA W AHOYEH MeHALMEHT
[peamet | bpoj Ha NprjaeeHn

I
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5.6.2 Partial exams

The next figure presents list of students registered for course’s partial exam

dakynrer Hacoka

(DEKyﬂTET 3a@ EKOHOMCEN Haykn MEDKETHHF MEHALMEHT

CMNMUCOK

Ha cTyaeHTV KoM ro nonarana KonoKaUMOoT No NpeameTot
YnpasyBatse CO NPOM3BOA

Kkaj Mpod. a-p KoHecka IbursaHa
[pe Konokeuym BO 3umcki cemecTap Bo 2010/2011

Pen. 6p|WRpexc Wme n Mpeanme MNoenn
110183/09 @EH I'opriocka Meana
2 (0461/08 ©EH Mures Wrop
3 |n4sama ®EH |CnaMKUE|a Minena |
4 |n491ma ®EH |TOLueac»<u Bnaroja |

Lists that can be generated by advanced search functions include:

e List of professors at the University (Contac information included)

e List of student who left the University (Students who during their studies have left the
University. Contact information is included)

e List of courses by Faculty department — a sample is presented on next figure

NUCTA HA NPEOMETMH

Mo HacokaTa CothTBEPCKO NHAEHEPCTBO 04 PakynTeT 3a UHopMaTIKa

Pen. Bpoj | Mpeamer

MNpe cemectap

1 | AnreBapckn cTpyKTYpH
1 | AnreBapcki CTpYKTYDH
1 | AnreGapckn cTpyKTypH
1 | Asrnuckn jasui 1

1 | AHranckn jasuk 1
.

e List of all students at the University (Index and contact information included)

List of all students sorted by Surname, Department, Faculty, Address, Elective
language, Semester

List of students with unfulfilled activities

List of students by Faculty showing number of passed exams

List of students who have not signed the Enroliment contract.

List of all existing courses at the University

List of students who have not validated the semester (by Semester) — a sample is
presented on next figure

NUCTA HA CTYOEHTU KOMU HE 3ABEPUNE
NereH cemecTap so 2009/2010

P.6p. | WiHpexc Mpesume n Mme TenedoH om. | TenetoH mob
1 00004 Manega Maja 043 222-662
2 00006-Dxpng | Yytpa Kpenap 046 832-621 070/325-254

- Page 140/ 164 -

This is confidential document. Distribution or duplication right is restricted to the persons in the distribution list.



- TEMPUS project JPGR 511342 - iKnow SW Requirements & Design

¢ European Commission E-Student Services System Rev: 4.1

TEMPUS

5.6.3 Seminar and project work

The menu options and advanced search functions can also be used for obtaining information
about seminar and projects by the following lists:

e Students who have not attended a seminar and have not registered for project
assignment
Students who presented their project assignment for not attending the seminar
Students who attended the seminar
Students who registered but have not attended the seminar
Students who registered for project assignments listed by course — a sample is
presented on next figure

NMAUCTA HA CTYQOAEHTMH
- NPOEKTHN 3afaum -

Mpeamet OBjekTHo opneHTUpaHo nporpannparse

P_ﬁp_| NHaekc ‘ Mpeanme u Vime | OpnbpaxeTa
1 | 0172/08 @K ‘ Muwesa Enena | OpbpaHera
Tema: KoHrpona Ha Tek Ha nporpamMa W YCnoEHW NCKaan

2 | 0178/08 OU ‘ LieHu Mopan | Opbparera

Tema:  CrpywTypn n eHymepaLim

e Students who are supposed to present a project assignment for not attending the
seminar

5.6.4 Statistics about success rate

The menu options and advanced search functions can also be used for business intelligence
about success rate:

e List of courses with number of students that passed and failed the exam — a sample
is presented on next figure

CMUNCOK HA NPEAMETHUN CO BPOJ HA
NMONOXEHUCTYAEHTM

3a Bropa roguHa roguka Bo 2009/2010 yuefiHa rognHa no HacokataCogTBEpCKD MHKEHEPCTBO

P.6p. ‘ npeuMET‘ | Nonosune | He nonoxune

0 ‘ AHrnnckw jaank 1 | 4 | 74

P6p. ‘ MNpeamet | Nonosxune | He nonosune

0 ‘ Boeeg Bo oprakuaauyja Ha KoMMyTepn | 78 | 3

e List of professors and their average mark for all course

e List of professors and their average mark per course

e Number of enrolled students per year, Faculty, Department. (Report shows the
number of students sorted by year of enrollment and Faculty who have successfully
graduated, ones that have not graduated and the total number)

e The number of students enrolled by semester. (The report includes the number of
students enrolled by Faculty as well as the semester in which they enrolled).
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5.6.5 Financial and fee reports

The menu options and advanced search functions can also be used for obtaining financial
info. The following are example of lists obtained in internal reporting about financials:
e Students — in debt by academic year
e Students who have not submitted tuition and fees for the academic year and other
obligatory activities.

JUWCTA HA CTYAEHTW KOU NNATUNE

YyefHa roguHa

LUkoncka roguHa

Ynnata

P6p. | WHaekc | Mpeaume 1 e | OBBpcKa [oauHa
1 00004 | Manesa Maja CryaeHTcKa opraHnaauyja 1

2 00004 | Manesa Maja OcurypyBatse 1

3 00006-Oxpua | YyTpa Kpenap CryaeHTCKa oprannaauyja 1

e Students who have submitted tuition and fees (The report can be generated by
Academic year, School year and type of fee (Tuition, Uniform, etc.)

NUCTA HA CTYOAEHTW KOU NNATUNE

YyebHarognHa 2009/2010

Llkoncka roanHa MpBa roauHa

Ynnata

LUkonapuHa

3aucTara roguHa

Pgp. |VHoexc lMpe3une n Nive
1 0008/09 @K Muoecka Wpekra

2 0015/09 @K Tomuk [enuc

3 0017/09 @C Hoaesckn Mapwo

e Students who have not submitted tuition and fees. (The report can be generated by
Academic year, School year and type of fee (Tuition, Uniform, etc.)
e Fees submitted by students generated by date.

YANATMH
Ynnat KHikeHn ka: 10.09.2010
[ocue me u Mpeanme | [onwHa | QObepcka Cyma M3eoa
0009710 ®AL | Kpuetjan HuHoBCKK Onwra ynnara Yunpopma 5200 | KB-
0010/08 ©OK | Cabnxa Baknk Onwra ynnata Wennt 3720 | Kb-
001310 N Henag TaHeckn Onwra ynnata Yunpopma 880 | KB-
001310 ©EH | Kpuctuna Hukonosa | [pea roguHa | WkonapuHa | 61700 | Kb-

e Payments made by type of fee and date (date from-to)
e Payments made by student
e List of students for payments made for Tuition and fees.
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5.7 Other administrative roles

Description and priority
The form should provide timely and accurate information for students.

Stimulus/Response Sequences
It is necessary to provide bulleting to:

¢ Reports which will be generated by the system (report of examination held, a list of
exams per year and guidance, etc.);

e Other appropriate announcements (for example - a announcement for approved
additional test term, an announcement of deferred exam or colloquium,
announcement for delayed classes, announcements for seminars, training etc..);

e Schedule of classes;

e Schedule of exams;

e Terms and so on.

This kind of reports should be available on the Web.

The form, also, should provide the timely information and continuity in curriculum, the
teachers could highlight different announcements, students statements and other notices in
connection with teaching units, classes, classes delay, holding a variety of extracurricular
activities and more. Also, there is a need to define a determined period of validity of the
bulletin announcement on-line "bulletin board".

Functional Requirements
o Generate reports

5.7.1 Administration of class schedule

Description and priority

The form should provide each student with the opportunity to examine currently enrolled
subjects, professors and assistants, who will teach these subjects, the whole schedule with
the total number of class duration.

Stimulus/Response Sequences

The student can select a course and retrieve the schedule for the course. Also a schedule for
the study program/study year can be received after selecting the appropriate input.

Functional Requirements
e Download schedules

5.7.2 Administration of faculties

Description and priority

The form should provide a list of all faculties and fields to show / update / insert details for
each faculty.

Stimulus/Response Sequences

The form should enable the change of details for the selected faculty. The data fields should
be mapped from the data model.

Functional Requirements
e Create/edit/delete faculties
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5.7.3 Import of candidate data from enrolment module

Description and priority
The form should enable retrieval of data from the enrolment module into the core database.

Stimulus/Response Sequences

This form provides fields to search for a student candidate already registered in the enrolment
module. Candidates can be searched by the unique number given when enrolling or by first
name or by last name or by EMBG. A web service returns the results of the search from the
enrolment module, and then the results are listed. User can then select a candidate for actual
enrolment. A web service returns all data for the selected candidate to the core module. Core
module’s interface takes the user to the student personal data form, where the clerk can
update any additional information and finally save the data for the new student.

Functional Requirements
e Create/edit/delete student from data retrieved from the enrolment module
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6 Interface with other systems

6.1 Interface to MoES

6.1.1 Functionalities of the web service

Description and priority

The system should enable web services to query data from the system and enable the
Ministry of Education and Statistical Office to have up to date information.

Furthermore, the web service should enable exchange of information with external public
agencies regarding students’ data. One of these processes is the check for students’
scholarship.

Functional Requirements

The functions and the structure of the response will be defined during the elicitation phase of
the project in working groups from universities, Ministry of Education and Statistical office.

6.1.2 XML Web Services to external systems

The web services will have to return data in agreed XML format. The structure presented
below is just for estimation purposes and will need to be defined in details during the
elicitation phase.

6.1.3 Descrtiption of the Web service

Web service named ExchangeData_MOES is consumed by the MoES system from each
university to get data for the enroled students. This web service is used by the Statsitical
office to query the data for the statistical reports that the Faculties are obliged to provide at
certain times. Using the methods from this web service, the external systems can obtain data
for enroled students from the iKnow system at the universities. The external system qill have
to implement a client for this web service.

Following class diagram gives the list of web methods in the ExchangeData_MOES web
service.

There are several methods to query data from the WebService. If there is an exception , the
web service returns ExchangeDataError, which explains the reasons for exception while
transferring data from iKnow system.

ExchangeDataError is a class containing two fields: descrition and status.
The webservice ExchangeData_MoES implements the following methods:
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Method Signature

Description

ExchangeData_MoES.ExchangeDataError[]
GetStudentData(string StudenttlD, string
StudyProgram, ref string surname, ref string
maidenSurname, ref string fatherName, ref
string name, ref string embg, ref DateTime
birthDate, ref string birthPlace, ref string
birthManicipality, ref string birthState, ref
string sex, ref string citizenship, ref
string nationality, ref string livingPlace,
ref string livingAddress, ref string
livingManicipality, ref string livingState,
ref string sPhoneNumber, ref string
mPhoneNumber, ref string email, ref string
nameSurname, ref string profession, ref
string employment, ref string schoolName, ref
string schoolProfile, ref string
schoolManicipality, ref string schoolAverage,
ref string fSchoolYear, ref string
studyingLanguage, ref
ExchangeData_MoES.GraduationType
graduationType, ref string scholarship, ref
string scholarshipProvider, ref int, )

The method returns the personal
data, address information, contact
information, information related to the
previous education, data for the
parent/guardian, other data and data
for state/school/international
graduation type (depending of the
type of graduation taken by the
candidate) for the enrolled student
with StudentID. Otherwise the
method’s return value of type
ExchangeDataError[] gives a list of
reasons why the method can’t
transfer the requested data.

ExchangeEnrol ledData. ExchangeDataError[]
GetEnrolmentData (the structure of the data
should correspond to the structure of the
reports that the MoES will be requesting from
the universities at the moment of system
design phase. Please refer to the annexed
reports templates for estimation of work
load)

The method returns the study
program, the number of enrolled
students by the study program, the
types of student enrolled and other
fields as requested by MOES at the
moment of system design.

ExchangeStatisticalData. ExchangeDataError[]
GetStatisticalData(the structure of the data
should correspond to the structure of the
reports that the Statistical office will be
requesting from the universities at the
moment of system design phase. Please refer
to the annexed statistical reports templates
svs50, sSv70,SvV70a,Sv80,SV80a and the web site
http://www.stat.gov.mk/glavna.asp?br=96#o06pas
oBaHue for latest versions of the templates
for estimation of work load)

The method returns the statistical
data as requested by Statistical office.
at the moment of system design.

ExchangeDataExternal ExchangeDataError[]
GetStudentData(string Name, string Surname,
string embg, ref bool IsActiveStudent, ref
string StudyProgram, ref int
EarnedeECTSCredits, ref double CurrentGPA, )

The method returns the basic data for
an enrolled student. The data is
queried either by Name, StudentID or
embg and basic data for the student
is returned.
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6.2 Module for personal identification and access control

6.2.1 General overview

The main elements of the PID module are infrastructure for authentication and authorization
AAl, along with the presence control infrastructure based on RFID or similar technology.

The AAl infrastructure should consist of 3 main elements:

e core AAl elements

e home institution components

e resource providers components
The cores AAl elements are:

Central RADIUS proxy
Central Web Service
Central Single Sign On — SSO service
Central Meta Database
Home institution components include:

o LDAP directory

e RADIUS server

e Web service for LDAP access and management (LDAPWS)
Resource provider components depend of the type of the resources. Since most of the
resources are web applications and web services, the components include modules for
different systems and applications performing the authentication and authorization process
using this AA infrastructure.

6.2.2 Core AAl elements and architecture

The role of core AAIl elements is to provide simple, secure and reliable operation of the
authentication and authorization process. The process is initiated by the user requiring access
to some resource that is conformant with the underlying AAl standard. The resource could be
network, web applications, other network based applications, etc. The core AA components
will then contact the AA components at the home institutions that perform the authentication,
but also provide other information from the electronic identity of the user that will be used by
the resource providers in the authorization process.

The elements of the AAI core and their functions are given in the table below

Element Function

Used in the authentication process as a relay between the resource
Central RADIUS proxy | providers and home institutions (can also be used for international
authentication needs, such as eduroam)

Enables authentication and authorization of the users using the
Central Web Service HTTPS/SOAP protocols, useful in network applications that use
HTTP and HTTPS protocols

Enables single authentication using HTTPS/SAML protocols, based
Central SSO service on the central WS. Can be used as interface or bridging element to
external systems using Shibboleth standard.

Central Meta Database | Contains data for the elements comprising the system.

The architecture of the system is given in the figure below.
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eduGAIN
eduroam

AAl core (Central
Radius Proxy,Central
Web Service, SSO,
Meta Database

-~

RADIUS
HTTPS/SOAP
HTTPS/SAML

RADIUS
HTTPS/SOAP

user@institution |-e—

Home institution
N

The Central Web Service provides the brokering and discovery element to the AAI. It is
contacted by applications requiring user authentication. It then finds the home institution of
the users (based on the format of the user credentials username@institution.edu.mk) in the
Central Meta Database and forwards the request to the web service for LDAP access. The
results of the equerry are then returned to the application that initiated the request. It can work
in two modes: as a proxy and as a locator service. When in proxy mode, forwards the request
for authentication to the home institution and backward to the initiating application. This mode

is illustrated in the figure below.

user@institution

Institution A

Web service for Core AAI
LDAP access

\ Institution A )

When working as locator service, it returns the initiating application only the data about the
location of the home institution, and the authentication process is done between the initiating
application and the home institutions. This mode is illustrated in the figure below.
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user@institution

Application

Institution A

Web service for Core AAI
LDAP access

\ Institution A )

In both modes the response is in the following XML format.

B sttributes

L I e —

s
-~

#
{F
3
e
o

O stiributes |

i tries

= status [ =

=
1.0
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6.2.3 Web service description

The description of the web service is given below.

42 CWSServicePortType

w = userSearch
Returmns requested attrbutes for 3 given user;
E6=A Input: ins:userSearchRequest
....... (=) user ((T] xed:string )
Lsername (PersonUniguelD) (username @institutiorn).
....... (52 password ((T] xsd:string )
Fassword.
------- (9 attribute (7] xsd:string )
List of requested attributes.
EIE=) Cutput tnsiuserSearchResponse
....... (=8 code (7] xed:int )
Error code (D means success).
....... (=4 error (] xsd:string )
Error message.
....... (=9 result (7] xsd:string )
XML resulf (format given)

w = BinSearch
Returns binary value for a given MD5 hash.

=]

E6=0 [nputs ns:anonBinSearchRequest
o realm (] xsdistring )

Realm of the institufionfex. "@nstitution).

(52 filter (7] xsdistring )

Fater.
(-4 attributes (7] xed:string )
List of requested attributes.
4 mdS (7] xed:string )
MD5 hash of the requesied binary value.
=0 Culputs ts:userSearchResponse

(62 code (T xsdsint )

Ervor code (0 means success).
(3 error ((T] xsd:string )

Error message.
(4 result (7] xed:string )

XML result (format givery)

w ' userBinSearch
Retums binary valie for 3 given MD5 hash.
EIE=) Input: tns:userBinSearchRequest
(=9 user (] xsd:string )
Lisername (PersonUiniguelD) (usemame @nstuiion]).
....... (=0 password (T xsd:string )
Fassword.
....... (=9 attribute (7] xsdistring )
List of requested attnbutes.
....... £ md5 ((T] xsd:string )
MDE5 hash of the requested binary value
EIE=) Cutpul: tnsiuserSearchResponse
....... (=9 code ((T] xsd:int )
Frror code (0 means success).
....... (=3 error (3] sd:string )
Efror message.
------- (= result (7] xsd:string )
XML result (format givery)

w ' HLSRealm
Returns data for an insbitution (based on the reafm).

=]

=0 Inputs tns:HLSRealmRequest

enf§ reaim ((T] wsdistring )

=

Realm of the institution (ex. ‘@nstiwtion]).
5=] CUtPUT: tns:HLSRealmResponse

-2 WSDL ((T] xsd:string )

URL of the WSDL file fo the LDAP access WS .

i) Idapws_service ((T] xsd:string )

LRI of the LDAP aceess WS,

(4 Idapws_status (T wsdiint )

LDAP access WS status (0 - OK, -1 - WSDL is not at the dedared URL, -2 - WSDL & OK, service is not working).

) base _dn ((T] xsd:string )

Base DN for institution LOAP (npr. do=ukim, de=mk).

=) code (T xsdsint )

Error code.
(=3 error (] xsd:string )
Error message.
(4 last_checked (] xed:string )
LDAP access WS [ast checked at (Tormai: YYYY-MM-DD hfimmiss),

w i Search
Retumns attributes for 2 given fiter;

EE=] Input: tns:anonSearchRequest
....... (=9 realm {(T] xsd:string )

Realm of the institution{ex. "Ginstitution’).
....... (=) filter (] xsd:string )

Filter.
....... (23 attributes (T xsdistring )

List of requested attnbutes.
EJ6=9 Output: tns:userSearchResponse
....... (=) code (T xsdiint )

Error code (0 means success).
------- (59 error (7] xsd:string )

Efror message.
....... (3 result ((T] xsd:string )

XML result (Tormat given)

~ = HLSID
Returns values necesary fo connect to the insfitubion (based on the institution ID).

=]

=0 Inputs tns:HLSIDRequest

i reaim (T xsdhint )

=

Institution ID.
5=3 Output: ins:HLSIDResponse
<o) WSDL (3] wsd:string )
LIRL of the WSDL file fo the LDAP access WS

) Idapws_service (7] xsd:string )

LRI of the LDAP aceess WS,

(6 ldap_status (7] xsdiint )

LDAP access WS status (0 - OK, -1 - WSDL is not at the dedared URL, -2 - WSDL & OK, service is not working).

[52) base_dn ((T] xsd:string )

Base DW for institution LDAP (npr. ‘de=ukin,de=mk).

=) code (T xsdsint )

Error code
£ error (T xsd:string )

Error message
(4 last_checked (] xed:string )

LDAP access WS [ast checked at (Tormai: YYYY-MM-DD hfimmiss),
(=4 realm (T xsd:string )

Insttution realm (ex. ‘@nsbtuton).

6.2.4 Home Institutions components

SW Requirements & Design

Rev: 4.1

The home institution is always responsible for performing the authentication itself. This is the
strongest point of such systems, providing single point of storing user identities. Moreover,
using single sign on feature means that the users passwords will be entered only on a single,
secure place, regardless of the resource/application that is being accessed. The elements of
the infrastructure that are at the home institutions are given in the table below. Data for all the
participants (students, faculty, administration) is kept in the same LDAP directory.

The important point of such distribution of roles and responsibilities is that the whole
responsibility and ownership of the personal information is at the home institutions of the
users. They are responsible to keep their user database accurate and up-to-date. Also, the
resources providers have the possibility to authorize users based on well-defined criteria,
applied to the necessary electronic identity data.
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Element Function
LDAP directory Ssc?rtains all the data describing the electronic identity of each

RADIUS server

Used in the process of authentication, making decisions based on
the LDAP data.

access and
management -
LDAPWS

Web service for LDAP

Used for maintenance of the users LDAP database. Primarily

intended to be used from other applications for user management.

LDAP maintenance
client

Client application that uses the web service for LDAP, used to
manage the database, used if no other application is used
(through the web service).

The architecture of the elements at the home institution is shown in the figure below.

A

service
for LDAP
access

The web service for LDAP access and management is intended as an interface to the LDAP
directory, simplifying the access to the data, due to:
e SOAP is commonly supported in many languages and platforms, enabling application
developed using them to have access to the LDAP data for authentication and

authorization

e All the communication is done using XML, the de-facto standard for electronic data

interchange

e Accessing LDAP through web service simplifies otherwise complicated structure

The communication is secure
e Enables multiple levels of security
The description of this web service is given below.
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5 LDAPWSServicePortType v  ldapOrginfo
¥ & ldapsearch EED Input: ms:ldapBindRequest
 tns:ldapSearchRequest e [2) useEr wsdstring )
Lser ID.
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This web service should also be used to synchronize the students records from the core
modules and the LDAP databases, enabling only small subset of data to be kept in the LDAP
(parameter needed for authentication and authorization), while the rest of the student record
is part of the core modules.

The access to the web service could be directly from any application that implements the
required WSDL, or using the front-end application — LDAP maintenance client. Its architecture

is given below.

T
LDAP |y

maintenance
client

it

Web service for
LDAP access

LDAP directory

i

\ Core AAl )

\ Institution )

Schmemas
(XML)

Metadata

Database
(XML)
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The LDAP structure should follow the recommended schemas for educational institutions.
The schemas should cover both individuals and organizations. Elements of these schemas
are given in the tables below.

Elements for individuals

Description

PersonUniquelD

Unique id in the form user@institution.mk

userPassword Password (preferably base64 encoded)
lastName Last name

givenName First name

mail Email

PersonUniqueNumber Unique Number of the Citizen
PersonDateOfBirth Date of birth

PersonGender Gender

jpegPhoto Photo (from the presence control system)

PersonProfessionalStatus

Status

PersonAcademicStatus

Academic status

PersonStudentCategory Student category
PersonTitle Title

PersonRole Role

orgName Organization name
PersonHomeOrg Organization ID
PersonCardNum e-ID card number

Elements for institutions Description
orgName Organization name
OrgUniqueNumber Unique ID
postalAddress Address

city City

postalCode Postal code

street Street
telephoneNumber Phone number
facsimileTelephoneNumber Fax number
OrgMail e-mail

OrgType Type of organization
OrgURL URL of the org. web site

The AA infrastructure should be supplemented with presence and/or access control

infrastructure, based on the RFID or similar technology, presented in the next chapter.
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6.2.5 Module for personal records of students

Part of the presence control system should include a module for production of student and
staff e-ID cards and the maintenance of the student and staff records.

The architecture of the presence/access control system is given below.

8 R

Wstation Wistation
with with
camera camera

The module for the production of e-IDs consists of

e acomputer equipped with digital camera,

e software for data entry into the LDAP database of the home institution (or data
exchange from the already entered student records through the enrolment module),

e software for e-ID visual editing and

e aweb service to send the data to the printing facility.

The users are photographed; the photo is attached to the user data in the LDAP database,
along with the record from the enrolment/core module. Next, the data is sent via web service
to the printing facility (to optimize the cost, one printing facility can service multiple locations —
faculties). The printed and initialized IDs are returned to the home institution of the user
(student services for students, personnel services for the staff).

The data in the LDAP database is a subset of the data on the core module, containing the
attributes necessary for the AA process. The data in both directories (LDAP and iKnow
student records) should be synchronized periodically to avoid inconsistency.

Module for presence monitoring and student activities

To support the learning process, but also to comply with the laws, each university should
keep track of the attendance of the students and teaching staff. The iKnow systems, using the
data for the students and curriculum, should merge it with the data acquired from the
presence and access control systems and create detailed attendance logs. These logs can be
analyzed compared to the average marks, reviews and questionnaires to evaluate the
learning process itself.

The network of readers will track student e-IDs on the entrance of classrooms. This data will
then be sent over web service to the iKnow system, where it will be cross-referenced with the
schedule to produce attendance logs. Also, if appropriate infrastructure for access control is in
place, it will check the authorization through web service from the iKnow system.

The data that is sent contains student IDs, resource IDs (room number, lab number) and
timestamp.
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6.3 Module for electronic payment and use of resources

6.3.1 General overview

This module has 2 main roles:

e Financial calculations and interface to financial systems and
e Interface to other supporting systems and infrastructures in the daily operations of the
university

Coordination of access and usage of other resources should be integrated with the iKnow
systems through several interfaces. The first point of integration of all the internal systems
should be the unified AAl. This means that all the systems will use the AAI for authentication
and authorization of the access to the resources, whether through the single sing on or
through web services.

The other points of integration depend on the resource in question. So far, we have identified
four main groups of internal systems that can be integrated with the iKnow infrastructure.

6.3.2 Financials

The interface to financial systems provides the connection between the iKnow generated
financial obligations and their actual realizations in the financial department. The iKnow
systems can calculate the all the fees based on the pricelist and the students current course
enrolment, year of study, number of credits, exams to be taken etc. The generated financial
obligation is checked via web service with the financial department. It they give clearance, the
student can proceed with the activity in question. If not, he/she will be notified to cover the
expenses.

The iKnow financial elements are described in section 1.12.8 of the Core module.
We foresee 2 models for the clearance of the payments:

e pre-paid, where the students deposits some amount up-front, and then each new
obligation is subtracted from that amount

e post-paid, where for each activity, new financial obligation is generated (invoice), and
the financial department is queried if this specific obligation is paid.

The description of the web service is given below.

6.3.3 Web service description

Web service Finance_WS is consumed by iKnow to get data on payments made by students.
Using the methods from this web service, iKnow can enquire if a student has enough funds
for a service e.g. to register for an exam, to enroll in a semester etc. , and whether the service
should be rejected or accepted, and to inform the finance system to deduct funds from
student’s account. When funds are deducted, the amount is either passed as an argument to
the finance system, or left to the finance system to calculate it. Each University can choose to
continue using its existing finance system and build a web service as an addition to its finance
system, or start using the finance module built as part fo the iKnow system and its
corresponding web service.

More information on the functional description of the web service can be found in the section
2.2.2 Post-paid method of payment for stduent services is exaplined in that section. Support
for the post-paid method is provided by the web method IsinvoicePaid().

Following class diagram gives the list of web methods in the Finance_ WS web service.
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4 .
Finance_WS 2

Class

—+ WebService

[=] Methods

CanEnrollinSemester
CanRegisterForExam
DeductFundsForChosenCourses
DeductFundsForCourseThesis
DeductFundsForDiplomaThesis
DeductFundsForDocumentlssuance
DeductFundsForExam (+ 1 overload)
DeductFundsForMasterThesis
DeductFundsForSemesterEnrolment (+ 1 overload)
DeductFundsForService (+ 1 overload)
GetFunds

HasFundsForService

IsInvoicePaid
G /

<

Lol Sl S S S oF S S X X S ¢

All web methods return an array of values from the type FinanceError, which explains the
reasons to reject a service to the student. FinanceError is a structure containing two fields as
shown in the following diagram:

4 2\
FinanceError (=]
Class

[= Fields
# code
i# description
. /

Field description is of type string, while field code gets values from the enumeration
FinanceErrorCode:

FinanceErrorCode  [#]
Enum

NotEnoughFunds
UnpaidFee

Web service Finance_WS implements the following methods:
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Method Signature Description
double GetFunds(string StudentlD, ref Get the current balance for the student
FinanceError[] finError) StudentID.

bool CanRegisterForExam(string
StudentlID, string examlD, string
examType, DateTime
examRegistrationStartDate, DateTime
examRegistrationEndDate, ref
FinanceError[] finError)

Check if student StudentID can register for
exam exam|D. examType can be partial
exam, final exam, etc. Student can register
for exams between
examRegistrationStartDate and
examRegistrationEndDate. Returns true if
the student can register for the exam.
Returns false if the student can not register
for the exam, and value finError of type
FinanceError(] returns a list of reasons.

bool CanEnrollInSemester(string
StudentlID, ref FinanceError[]
finError)

Check if student StudentID can enroll in
semester. Returns true if the student enroll in
semester. Returns false if the student can
not enroll in semester, and value finError of
type FinanceError[] returns a list of reasons.

bool HasFundsForService(string
StudentlID, string serviceType, ref
FinanceError[] finError)

Check if student StudentID has enough fund
to register for the service serviceType:
inauguration, final thesis defence, etc.
serviceType is an enumeration. Returns true
if the student has enough funds to register
for the service. Otherwise it returns false,
and the value finError of type FinanceError]]
returns a list of reasons.

double DeductFundsForExam(string
StudentlID, string examlD, string
examType, DateTime
examRegistrationStartDate,DateTime
examRegistrationEndDate, ref
FinanceError[] finError)

Deduct funds from student account for exam
registration. Deduction amount is calculated
by finance system and returned.

void DeductFundsForExam(string
StudentlID, string examlD, string
examType, double amount, ref
FinanceError[] finError)

Deduct funds from student account for exam
registration. Deduction amount is passed to
finance system in the parameter amount.

double
DeductFundsForSemesterEnrolment(string
StudentlID, ref FinanceError[]
finError)

Deduct funds from student account for
semester enrolment. Deduction amount is
calculated by finance system and returned.

void
DeductFundsForSemesterEnrolment(string
StudentlD, double amount, ref
FinanceError[] finError)

Deduct funds from student account for
semester enrolment. Deduction amount is
passed to finance system in the parameter
amount.

double DeductFundsForService(string
StudentlID, string serviceType, ref
FinanceError[] finError)

Deduct funds from the account for student
StudentlD for service serviceType. A
comprehensive list of service types is given
in section 1.9.28 in the CMF specification.
Deduction amount is calculated by finance
system and returned.

void DeductFundsForService(string
StudentlID, string serviceType, double
amount, ref FinanceError[] finError)

Deduct amount amount from the account for
student StudentID for service serviceType.
Deduction amount is passed to finance
system in the parameter amount.

bool IslnvoicePaid(string StudentlD,
string InvoicelD, double amount, ref
FinanceError[] finError)

Check if invoice with ID InvoicelD has been
paid by student StudentID. Check if the
amount paid is amount. Returns true if the
invoice is paid fully. Otherwise returns false.

void
DeductFundsForChosenCourses(string

Deduct amount amount from the account for
student StudentID for registration to attend
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StudentlID, string[] chosenCourses,
double amount, ref FinanceError[]
finError)

courses chosenCourses. Deduction amount
is passed to finance system in the parameter
amount.

void DeductFundsForCourseThesis(string
StudentlID, string courselD, double
amount, ref FinanceError[] finError)

Deduct amount amount from the account for
student StudentID for registration to prepare
course thesis. Deduction amount is passed
to finance system in the parameter amount.

void
DeductFundsForDiplomaThesis(string
StudentlD, double amount, ref
FinanceError[] finError)

Deduct amount amount from the account for
student StudentID for registration to prepare
diploma thesis. Deduction amount is passed
to finance system in the parameter amount.

void DeductFundsForMasterThesis(string
StudentlD, double amount, ref
FinanceError[] finError)

Deduct amount amount from the account for
student StudentID for registration to prepare
master thesis. Deduction amount is passed
to finance system in the parameter amount.

void
DeductFundsForDocumentlssuance(string
StudentlID, string DocumentType, double
amount, ref FinanceError[] finError)

Deduct amount amount from the account for
student StudentID for issuance of document.
Deduction amount is passed to finance
system in the parameter amount.
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6.4 Email interface

6.4.1 General overview

This section describes the functionality between iKnow and the internal student email system.
It is assumed that

e Upon enrollment a student will be given an email address from a university

subdomain e.g. student.university.edu.mk, or

e A student will register a private email for all email notifications from the University
Most of the required functionality is about managing student membership in the distribution
lists for University, faculties, cycles of studies, departments, school years, courses, etc.
We envisage the existence of the following distribution lists:
All University students (US) e.g. Students
All faculty students (FS) e.g. ComputerScience
All department students (DS) e.g. e.g. SoftwareEng
All students in a cycle of studies in a faculty (FSC) e.g. ComputerScienceFirstCycle
All University students enrolled in a given school year (USY) e.g. Students2010
All faculty students enrolled in a given school year (FSY) e.g. ComputerScience 2010
All department students enrolled in a given school year (DSY) e.g. SoftwareEng2010
All students in a cycle of studies in a faculty in a given school year (FSCY) e.g.
ComputerScienceFirstCycle
All students enrolled in a course in a given school year (CSY) e.g. Cryptography2010
It is assumed that the distribution lists will be maintained by the email system, and not by
iKnow. The only exception is that the CSY distribution lists are created by iKnow.
Following Web services will be implemented by the other internal systems and will be
consumed by iKnow:

Web Service name Description Implemented At

Implements functionality to add,
modify and delete email distribution
lists, and to add, modify or remove
email addresses to distribution lists.

University implements this web
service as an addition to its
email system.

EMail_WS

6.4.2 Web service description

Web service Email_WS implements functionality to add, modify and delete email distribution
lists, and to add, modify or remove email addresses to distribution lists. iKnow consumes this
web service. It is the responsibility of each University to implement this web service as an
addition to its internal email system.

Following class diagram gives the list of web methods in the Email_WS web service:
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/EMaiI_WS ~
Class
-+ WebService
=I Methods
% CreateDistributionList
% CreateDistributionListAndAddEmails
@ DeleteDistributionList
% ListDistributionLists
W ListEmailsinDistributionList
% RenameDistributionList
% UpdateEmailsinDistributionList
- y,
Web service Email_WS implements the following methods:
Method Signature Description
bool CreateDistributionList(string Create a distribution list with name
strName) strName.

bool
CreateDistributionListAndAddEmails(string
strName, string[] eMailAddresses)

Create a distribution list with name strName
and add email addresses from the list
eMailAddresses to the distribution list.

bool DeleteDistributionList(string
strName)

Delete the distribution list with name
strName.

bool UpdateEmailsInDistributionList(string
strName, string[] eMailsToAdd, string[]
eMai lsToRemove)

For distribution list with name strName, add
the email addresses from the list
eMailAddresses and remove the email
addresses from the list eMailsToRemove.

string[]
ListEmailsInDistributionList(string
strName)

Return a list of the email addresses in the
distribution list with name strName.

string[] ListDistributionLists()

Return a list of distribution list.

The authentication for the email infrastructure is expected to be performed via the proposed
AA infrastructure, leveraging the user management process.
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6.5 Library interface

6.5.1 General overview

The interaction with University library systems can be viewed as a two-way communication,
as described below.

The LMS — ULS

e The student asks for an information if a book is recommended by a course is
available in the Library, uses the link from LMS to the ULS

e The student looks upon a recommended book by a course and requires information
about other books from the same author that ULS possess, uses the link from LMS to
the ULS

The CORE — ULS

e Faculty administration requires information if a student has returned the books
overdue more than a year BEFORE he/she is allowed to enroll the new semester.

e Faculty administration requires information if a student has returned the books
overdue more than a year BEFORE he/she is allowed to take a semester off

e Faculty administration requires information if a student has returned all the books
BEFORE he/she is allowed to graduate/ leave the studies

e Faculty administration sends information to the Library System that the student has
graduated/ leaved the studies in order to deactivate its account.

The description of the Library web service is given below

6.5.2 Web service description
This section describes the technical interface between iKnow and other internal systems run
at University.

Following Web service will be implemented by the other internal systems and will be
consumed by iKnow:

Web Service name Description Implemented At
Enquires information on borrowed
books by the students in order to
finish the course or stydy and whether
the service should be rejected or
accepted depending on the book
status within a course

Web service Library_ WS is consumed by iKnow to get data if the students return the
borrowed books on time from the Library system. Using the methods from this web service,
iKnow can enquire if a student has returned books that he/she owes more than a year in
order to enable the student to enroll in a semester or take a semester off. Also, a method
controlls if a student has returned all the books in order to allow her/his graduation or leaving
the University. Each University is expected to implement this web service as an addition to its
Library system (ULS).

University implements this web
service as an addition to its
library system.

ULS_WS
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List of web methods:

/I_ib rary_WS \

Class

WebService

Methods:
- CanEnrollinSemestar
- CanHaveSemesterOff
- CanGraduatelLeave

- DeactivateAccount

. /

Web service Library_WS implements the following methods:

Method Signature Description

Returns True if a student can enroll in a
bool CanEnrolllnSemestar (string semester depending if the student’s
StudentlID, integer DuePeriod) borrowed books aren’t due more than a

year, i.e. DuePeriod<365

Returns True if a student can take a
bool Can CanHaveSemesterOff (string semester off depending if students
StudentlID, integer DuePeriod) borrowed books aren’t due more than a
year, i.e. DuePeriod<365

Returns True if all the borrowed book are
returned to the Library

Returns true if the Library system has
succesfuly deactivated the student account
after her/his graduation or deserting the
University.

bool CanGraduatelLeave (string StudentlID)

bool DeactivateAccount (string StudentlID)
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6.6 Other interfaces

6.6.1 Human resources

Many elements in the iKnow infrastructure can be very useful to the HR department. The
process of election and nomination of professors and other teaching staff depends and is
evaluated based on the teaching engagements, among other criteria. Also, especially at the
state universities, part of the salary is calculated based solely on the current engagement
parameters like number of subjects, classes, students etc. Providing a web service that could
deliver past and present engagements data to HR department will add additional value to the

iKnow infrastructure, having in mind that the data is already there and up-to-date.

6.6.2 LMS

The purpose of these systems is to:
e Import the enrolled students from e - Index to LMS per course

e Export data from the LMS in e - Index for the realized activities and student’s grades.

e Prepare reports required of the teachers and the University’s management

The implementation of this interface should be done based on web services and according to

the LMS platform in place at each university.
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