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Abstract – Information system of an institution presents an important infrastructure that enables efficient business process to be performed. This paper presents the current state and planned activities in improvement of information system of Technical faculty “Mihajlo Pupin”, Zrenjanin, Serbia.  

I. Introduction

The constant improvements in enterprises are induced by legal, organizational and technological changes as well as efforts to establish better quality of products and services. “Enterprises decide to invest in information systems (IS) for many reasons; among these are: pressures to cut costs, pressures to produce more without increasing costs, and simply to improve the quality of services or products in order to stay in business.” [1] 
Enterprise information systems architecture consists of three layers [2]: business, application and technology architecture, or, according to [9]: information, application and technology architecture. An information system of any enterprise supports business processes in basic area (main processes that establish purpose of the enterprise), supporting area (resources) and management area (management of an enterprise). Higher education institutions (HEI) information systems (example – Figure 1) include segments that cover main processes (“teaching, research, consulting” [14]), supporting processes (related to resources such as equipment, material and employees) and management processes. Systematic approach [3] to specification, development and improvement is crucial for the functionality improvement of such complex information systems.
This paper presents theoretical background, related work and results of analysis of current state of information system at Technical faculty “Mihajlo Pupin”, Zrenjanin, Serbia (TFZR). It also describes planned activities in improvement of the information system, as well as challenges in implementation of these planned activities. Particular emphasize is on applicative software that will be implemented, as per specified needs and requirements of business processes. The results presented in this paper describe part of research within PhD thesis work of Ljubica Kazi.
II. Theoretical background

There are many definitions of information systems (IS), among which one of the most complete is: “Starting with systematic approach, information system could be defined as organized set of methods, processes and operations for collecting, recording, processing, exchange and distribution of data within an organization, including equipment that is used and people that are included in these activities.” [4]
Basic functions of IS are systematized in Table I., and the essential components of IS architecture are presented in Table II.
TABLE I.  Basic functions of information system

	INFORMATION SYSTEM FUNCTIONS
	REFERENCE

	DOCUMENTING BUSINESS PROCESSES
	[5]

	Collecting/acquisition of data
	[6] [7] [8]

	Verification of data
	[6]

	Data registration
	[6]

	Recording/Memorizing data
	[6] [8]

	DATA EXCHANGE
	

	Transport from the place of production to the place of using
	[6]

	Distribution
	[7]

	Dissemination of data to users
	[8]

	DECISION SUPPORT
	[5]

	Data transformation and arranging
	[6]

	Data processing
	[7] [8]

	Information production
	[6]

	Data presentation 
	[8]


TABLE II.  Essential components of IS architecture
	COMPONENT OF IS ARCHITECTURE
	REFERENCE

	INFORMATION ARCHITECTURE
	[9]

	Data
	[10][11]

	Data models
	[12]

	Data structures

Database management systems
	[9] [10]

	APPLICATION ARCHITECTURE
	[9]

	Function models
	[12]

	Software architecture, software, applicative software
	[8] [5] [9] [13] [10] [11]

	RESOURCE ARCHITECTURE
	[12]

	* TECHNOLOGY ARCHITECTURE
	[9], [8]

	Data recording media
	[10]

	Hardware
	[5] [10] [11]

	Netware
	[5][11]

	* LIFEWARE
	[12] [10] [11]

	Personnel that uses and manages data
	[10]

	Programmers of application
	[10]

	ORGANIZATION ARCHITECTURE (“Orgware”)
	[12] [8] [5] [11]

	Principles and concepts
	[8]

	Organizational rules of using system
	[8]

	Information/Data flow
	[8]

	Methods and procedures of using system
	[8]


III. Related work
“Development of administrative computing in universities started in the late sixties and early seventies. The typical systems developed in this phase were: personnel and position record system, used to process the pay roll, students record, stock administration, accounting, equipment, building and space administration.” [14]
Some issues in establishing integrated information system of a higher education are [14]:

· Integration of department systems (Data consistency. Duplication of administrative work)
· Interoperability of partial solutions
Since integration issues influence productivity and quality of data, it influenced efforts in development and deployment of ERP systems (i.e. integrated solutions). Some solutions are created as integrated ERP solutions [15, 16]. “The main ERP Vendors for higher education in the world are Oracle, SCT, PeopleSoft (merged with Oracle in recent years), SAP, Jenzabar and Datatel.” [16]
Other solutions are developed as partial solutions with established interoperability [14]. Partial solutions are oriented to covering basic and supporting business functions (Figure 1, Table III). 

[image: image1.png]Tnter-university national and international cooperation, higher
education at the level of country,

ifelong learning
BUSINESS ACTIVITIES IN HIGHER EDUCATION
INSTITUTIONS
Business reports, controling, decision support systems, qualty
assurance
THE THE ‘OTHER BUSINESS
IMPLEMENTATION | | IMPLEMENTATION ACTIVITEES
OF EDUCATION OFRESEARCH | [HRIS ~ human
ACTIVITIES ACTIVITIES resource
portals, forums, Research information system,
systems for equpment, ibrary | |fnancial and
eleaming, virtual system, support for
braries, lbrary project work,
system, laboratorics,
aboratories, research software,
teaching equipment, | etc.
simulations, etc.
ADMINISTRATVE | [ ADMINISTRATIVE
SUPPORT FOR ‘SUPPORT FOR
EDUCATION RESEARCH
PROCESSES PROCESSES
SIS - student RIS - research
information system | - |information system





Figure 1.  Business processes and HEI information system (example of Koper, Slovenia) [16]

TABLE III.  Some existing solutions for partial HEI IS [14]
	Flow of documents control
	Press and book administration

	Finances administration
	Press and book shops administration

	Control of central store and local stock
	Academic productivity control

	Library management
	Suppliers catalog


IV. Current state at TFZR
Within efforts in improvement of information system at TFZR, current state is specified within an interview with employees in particular organization units. Status of information system at TFZR could be briefly described as:

· HARDWARE – computers and network equipment support administrative work and basic activities, regularly improved from internal financial sources and projects

· SOFTWARE – Current state of software support at TFZR is presented as a status with data acquired on 9th October 2014 as described at Table IV.

· ORGWARE – Information system of TFZR is described in the main TFZR document “Statut” and general legislation documents of Serbia. Description of duties at position of system administrator is described within rule book that describes all working role positions and duties. Procedures of using computer laboratories are described within appropriate document.
· LIFEWARE – All administrative, research and teaching staff are skilled in using computers in everyday work within basic documents, web and e-mail activities. Position of system administrator is assigned to maintenance of computer equipment, network and operating systems. Informal position of web administrator is also established among teaching assistants as additional working assignment.
TABLE IV.  Current state of software of IS at TFZR

	ORGANIZATION UNIT
	STATUS
	VENDOR

	Academic book store
	Web application for on-line ordering 
	Developed by TFZR staff and a student

	Library
	LAN software for library management
	External vendor from within University

	Students administration
office
	LAN software for students administration
E-mail service 

Web application for exam registration

Software for accreditation administration
	External vendor from within University

	Accounting office
	Accounting software

	External vendor, not from University

	
	e-payment
	Ministry of finance

	
	Invoices debits

(debits to vendors)
	Ministry of finance

	
	Tax registration
	Ministry of finance

	
	Students payments for exam registration
	External vendor from within University

	General 
	Official web site of TFZR (web application)
	Developed by TFZR staff

	
	Alumni web application
	Developed by TFZR staff and a student


Characteristics of current state are as follows:
· Separate applications with diversity of technologies (programming: ASPX, java, Visual Fox; databases: Oracle,  MS Visual Fox,  MS SQL Server)

· Diversity of vendors

· Standards alignment is supported by installed software

· Export of data not supported in software

Some of the problems of the current state are:

· Dependency on vendors maintenance
· No integration of applications or data from different vendors

· Some segments of work not supported by software applications

· Duplication of administrative work, which is error prone

· Need for integration of information system of TFZR with University’s information system and Information system of higher education in Serbia

V. improving activities and plans
Within improving efforts following activities are planned:
· HARDWARE 
· rationalization of equipment usage and supply, in aim to reduce costs; 
· ecology-oriented material-saving and power-saving efforts
· SOFTWARE – development of new software applications which would cover necessary segments of business activities in administration, education and research segment
· ORGWARE
· establishing stronger rule books regarding position assignments and duties in IS using for administrative, teaching, research staff,  as well as position assignments and duties for IS supporting  technical staff; 
· establishing computer and networking center as an organization unit
· LIFEWARE

· assignment of new positions, such as applicative software administrator, which will be in charge for administration of existing software from external vendors, as well as development of new software applications; 
· among administrative, research and teaching staff - encouraging problem definition and requirements specification for new software; 
· training of all staff in using new software solutions

In aim to implement necessary software applications, during school year 2013/14 students are engaged (under mentorship Mr Ljubica Kazi and Biljana Radulovic) to work on particular software solutions for the need of TFZR. The basic aim was to enable students to be faced with realistic problems of development software for the professional use. This way, students’ knowledge and skills was improved. Two of the developed solutions (“Alumni” and “On-line bookstore”) achieved the professional level and were installed at TFZR. These students received a certificate about their professional engagement and this way gained a reference in their professional biography. This way 20 students projects and 25 students were included in this effort.
	Project

No
	PROJECT NAME
	Students Number
	Description

	1
	Alumni record
	1
	Alumni working biography

	2
	Computer system administration record
	2
	Data about computer equipment

	3
	Conference organizer
	1
	Papers’ Reviews

	4
	E-mail stud info
	1
	Group e-mails

	5
	Excel interoper
	1
	Interoperability with existing exam software with MS Excel files

	6
	Faculty employees record
	2
	Records on employment and work results

	7
	Final exam organizer
	1
	Final exams rooms assignments

	8
	Forum
	2
	General forum

	9
	Invoice
	1
	Creating invoices for external payments

	10
	Legal documents
	1
	Document management with legal docs

	11
	Library users
	1
	Library management

	12
	Online Bookstore
	1
	On-line books orders

	13
	On-line CIP records
	1
	On-line book catalogization for publication

	14
	Pre-exam archive
	1
	Records and search about pre-exam requirements fulfillment

	15
	Reservations
	1
	Reservations of seminar and final exam titles

	16
	SCI fund record
	1
	Fund records about fee and travel costs of scientific conferences and journals 

	17
	Sessions archive
	1
	Records from department and faculty meetings (sessions)

	18
	Student’s Behaviour
	1
	Records on students behaviour during classes, exams etc.

	19
	Web evaluation of teaching
	1
	Students evaluation of teaching – on-line questionaire

	20
	Work organizer
	3
	Records on work assignments and finalization of work

	
	No of students:
	25
	


Other students’ applications are planned to be improved, tested and installed during school 2014/15 year. This way necessary software applications would cover uncovered business processes.

Other software applications that are, during the requirements specification, specified to be necessary are:
· Healthcare support - financial  records

· Human resources records on availability at work
· Records on devices and materials availability and procurement

· Tenders administration
· Students organization

· Events records and planning

· Scientific journal support

· Cooperation contracts records

Activities in 2014/15 include assignment of new students to deal with previously presented required software support.

VI. Conclusion
This paper presents results of efforts in information system improvement at Technical faculty “Mihajlo Pupin” in Zrenjanin.  Theoretical background research presents systematization of information system functions and architecture. Related work presents history of development of integrated information systems of higher education institutions, as well as issues (integration, interoperability, data consistency etc.) and some existing solutions and ERP systems for HEI. Current state at TFZR is presented briefly within four IS architectures: hardware, software, orgware and lifeware. Finally, improving activities and plans for the improvement of IS at TFZR are presented.
Remaining challenges in improvement of information system regarding software applications would include integration with vendors’ applications or their databases. Strong commitments to establish University regulations and requirements include necessity of using University’s vendors software. Strategic decisions regarding integration of IS at TFZR include efforts in internal integration within TFZR as institution, while supporting external integration with University.
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