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Abstract: Admission of students is an important activity of any 

academic institution along with many other activities like 

conducting examinations, result preparation and course 

scheduling. All these activities are time consuming, distributed and 

involve number of knowledge intensive sub-activities. If these 

knowledge intensive sub-activities are automated using agents, the 

entire work can be efficiently performed without much human 

intervention. An Agent is a software entity that can automatically 

perceive environment and can behave reactively as well as 

proactively. A Multiagent System is distributive artificial 

intelligence system in which a number of agents interact with each 

other to solve problems cooperatively to achieve the desired 

objectives. In this paper a multiagent system for admission activity 

called Multiagent System for Admissions (MASA) is designed and 

developed. In MASA, the knowledge intensive sub-activities of 

admission such as filling the admission form of admission seeker 

with very little information given by seeker whereas retrieval of rest 

of information from relevant sources; and passing of information 

about admitted students to the external academic system are 

automated by means of agents. MASA is analyzed and designed 

using agenttool3 which is supported by Organization based 

Multiagent System Engineering (O-MaSE) framework. MASA is 

implemented using Java Agent Development Environment (JADE). 

The interface of entire system to end users is provided using Java 

Enterprise Edition 7 technologies. It is concluded that Multiagent 

Systems can automate number of activities which otherwise are 

performed by humans only, and improve system performance with 

respect to time and accuracy. 

1. INTRODUCTION 

An academic institution consists of many activities which are 
distributed and knowledge intensive in nature like admission 
of students, course scheduling, exam scheduling and result 
preparation. Admission of students is one of the indispensable 
activities of any academic institution especially in courses 
where admission is done on merit basis, a knowledge intensive 
and distributed activity. The first sub-activity in admission 
activity is filling of forms by admission seekers. Secondly, all 
the forms are scrutinized for checking the details filled in by 
seekers. Thirdly, additional weightage is assigned to forms by 
scrutinizer based on the course desired and previous record of 
the seeker. Then scrutinizer creates the merit list with respect 
to percentage of seeker and weightage assigned. This merit list 

is displayed to admission seekers and given to admission 
coordinators. After that on a pre-fixed day, interview of 
admission seekers is taken by admission coordinator according 
to merit list and seats are allocated. Lastly, information of all 
the admitted student is sent to concerned authorities like 
university to which institution is affiliated. 

1.1 Multiagent system  

An Agent is a software entity that can automatically perceive 
environment and can behave reactively as well as proactively. 
The system where a number of agents interact with each other 
to achieve some common goal is called Multiagent System 
(MAS). 

More specifically Multiagent System is distributive artificial 
intelligence system in which a number of agents interact with 
each other to solve problems cooperatively to achieve the 
desired objectives. Agents use knowledge based reasoning 
approaches for solving problems assigned to them. Autonomy, 
reactivity, pro-activeness and social ability are important agent 
properties. The emphasis of work in Multiagent System is on 
behavior co-ordination amongst agents. A global solution 
arises from the co-operation between agents. Thus agents are 
well-suited for solving the problems which are knowledge 
intensive and distributed in nature. 

This paper defines how various sub-activities of admission 
activity that are knowledge intensive, are automated with help 
of agents, thus producing a Multiagent System. In section 2, 
related research is discussed. Section 3 explains created 
Multiagent System for Admissions (MASA) in context of its 
functionality, process used to create it along with its analysis 
and design. Implementation is detailed in section 4. Section 5 
provides conclusion and scope of future work. 

2. RELATED WORK 

Many systems and their activities are automated with the help 
of Agent-based Multiagent systems like I-MINDS: A 
Multiagent System for Intelligent Computer- Supported 



12 Puneet Modgil, M. Syamala Devi 

Advances in Computer Science and Information Technology (ACSIT) 
Print ISSN: 2393-9907; Online ISSN: 2393-9915; Volume 1, Number 1; October, 2014 

Collaborative Learning and Classroom Management [1]. I-
MINDS provides a computer-supported collaborative learning 
(CSCL) infrastructure and environment for learners in 
synchronous learning and classroom management applications 
for instructors meant for large classroom or distance education 
situations. A MAS named ExPlanTech: Multiagent Support 
for Manufacturing Decision Making is defined in [2]. 
ExPlanTech automates number of decisions taken during 
manufacturing process of automobiles. Another system 
created with MAS approach named “A multiagent knowledge 
and information network approach for managing research 
assets” is elaborated in [3]. A MAS for timetabling in 
university scenario is discussed in [4]. A MAS, named 
X.MAS, which retrieves information from multiple sources on 
web is elaborated in [5]. Another MAS for university is 
detailed in [6]. 

Organization based Multiagent systems (OMAS) have been 
evolving as one variation of Agent-based Multiagent systems. 
OMAS incorporates the concepts of organization in multiagent 
systems [7] like that of groups in correspondence to 
departments in organizations, agents in correspondence to 
humans and roles in correspondence to responsibilities of 
humans in organizations. Consequently applications are 
designed using organization based multiagent system 
paradigm, many of which are specified in [8]. Systems are 
created using different methodologies like AGR [7], ASPECS 
[9], Extended Gaia [10-11], INGENIAS [12], MaSE [13], 
Moise+ [14] and OperA [15] and O-MaSE [16]. Amongst all 
these methodologies O-MaSE is one which covers most of 
lifecycle phases of system development. O-MaSE has unique 
features which especially support the development of 
organization based Multiagent Systems. Thus MASA is 
created using O-MaSE framework. 

Many organization based systems are developed with the help 
of O-MaSE methodology like “A Task-based Support 
Architecture for Developing Point-of-care Clinical Decision 
Support Systems for the Emergency Department” [17]. The 
system defined in [17] supports decision making in 
Emergency department during emergency situations. Another 
organizational MAS defined in [18] named “Integrative Multi-
agent Clinical Decision Support System with Open Source 
Software” supports decision making in clinical scenario. 

3. MULTIAGENT SYSTEM FOR ADMISSION 

(MASA) 

3.1 Overview of MASA 

The Multiagent System for Admissions (MASA) is an 
organization based multiagent system which automates 
admission activity of any academic institution irrespective of 
its size. The system consists of five agents namely: Interface 
agent, FormIncharge agent, Scrutiny agent, Informer agent 
and Admission agent. The admission activity starts with ‘Form 

filling’ sub-activity. ‘Form filling’ sub-activity consists of the 
task of filling the form (online) by admission seeker. This task 
is supported by FormIncharge agent of MASA. Next sub-
activity is ‘Scrutiny’. This sub-activity is supported by 
Scrutiny agent in MASA. After that seekers and admission 
coordinators need to be informed about merit list. This sub-
activity is again taken care of by FormIncharge agent. After 
this, on a predefined day interview of admission seekers is 
taken by admission coordinator and seat is allocated. This 
entire sub-activity is supported by Admission agent in MASA. 
After completion of seat allocation, information of students 
admitted is sent to University (to which institution is 
affiliated). This sub- activity is performed by Informer agent 
of MASA 

3.2 Knowledge Intensive and Intelligent activities of MASA 

Three main knowledge intensive and intelligent activities 
performed by MASA are: assistance in Filling of form by 
FormIncharge agent, scrutiny of forms by Scrutiny agent and 
passing of information about admitted students to university 
by Informer agent.  

FormIncharge agent assists every admission seeker in filling 
the form as it asks seeker only for his/her previous class 
board/university, name of course he/she is seeking admission 
in, previous class roll number and year of passing and then it 
retrieves rest of information from web site of university/board 
from which student had passed his previous class. Thereafter, 
it asks for confirmation of retrieved information from seeker 
and then saves the form in database for further processing. In 
case FormIncharge agent is unable to locate web site of 
specified board/university it asks the seeker to fill form 
himself/herself and in addition manually submit the copy of 
the form in institution for further processing. 

The second knowledge intensive activity automated is scrutiny 
of forms by Scrutiny agent. Scrutiny agent supports scrutinizer 
by assisting him in checking marks specified in the forms and 
assigning additional weightage to forms based on the class in 
which seeker is seeking admission and his previous record. 
Scrutiny agent provides the scrutinizer a list of forms which 
are filled by FormIncharge agent that need not be further 
checked for marks. Forms in this list are automatically 
assigned weightage by Scrutiny agent using predefined rules 
according to course in which admission is sought and previous 
record of the seeker. After confirmation from scrutinizer these 
forms stand ‘scrutinized’. However, a second list is also 
displayed to scrutinizer in which the forms are not filled with 
help of FormIncharge agent and thus, these forms are 
manually checked for marks after seeker has submitted form 
along with duplicate documents. After these forms are also 
checked for marks, Scrutiny agent assigns weightage to them 
automatically and generates a merit list and informs the 
concerned agents. 
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The third knowledge intensive sub-activity which MASA 
automates is informing the university by logging in 
universities website and entering the information about 
admitted students without any human intervention. Once the 
Informer agent gets information that seats of particular course 
are fully filled or a particular deadline date is reached, it wraps 
up university’s online system and passes information 
automatically.  

3.3 Process for creation of MASA 

Tasks specified in process for creating MASA include creation 
of a goal tree along with mention of precedence of one sub-
goal over other. Next, ‘Organization Model’ is created to 
capture all the interfaces to external actors and systems. Then 
‘Goal Model’ is used to create the initial ‘Role Model’. Based 
on the ‘Role Model’, an ‘Agent Class Model’ is created. The 
details of the agents and protocols identified in the ‘Agent 
Class Model’ are further refined into ‘Protocol Models’ and 
‘Agent Plan Models’. Finally, implementation and testing 
takes place. Implementation includes creation of agents and 
their behaviors on some agent oriented platform.  

3.4 Analysis and Design of MASA 

Only major models produced during the process will be 
discussed here because of constraint on space. All the models 
are generated using agenttool3 [19, 20], which is O-MaSE 
compliant tool. Agenttool3 is used by integrating it to eclipse 
environment along with graphical framework.  

3.4.1 Role Model 

This model, shown in Figure 4, specifies various roles which 
need to be played by any admission system in order to 
complete the admission activity. Role is an abstraction 
recognized by all the major methodologies for creating 
organizational Multiagent Systems [7,8], as it provides the 
basic abstraction of the works to be done by the system 
with/without agents. ‘Role Model’ along with various roles 
specifies various protocols using which different roles can 
interact with each other.  

Various roles specified in ‘Role Model’ are: Form Filler, Form 
manager, Scrutinizer, Notifier, Seat allocator and University 
Informer. Every role has some responsibilities associated with 
it that it is supposed to achieve. ‘Form filler’ role is given 
responsibility named: ‘Get the form filled’ which is meant to 
help the admission seeker in filling the form. Further ‘Form 
manager’ is given the responsibility of collecting the forms 
and distributing the forms where required. ‘Scrutinizer’ is 
given three responsibilities namely: ‘Check Marks’, ‘Give 
Weightage’ and ‘Generate Merit list’. ‘Notifier’ is given the 
responsibility of notifying seekers and admission coordinators 
about the merit list. ‘Seat allocator’ is given responsibility of 
allocating the seat to admission seeker thus giving him/her 
admission according to merit list. Lastly, ‘University 

Informer’ has the responsibility of informing university about 
admitted students.  

Further, all those roles which need to be automated especially 
if those roles have responsibilities which are knowledge 
intensive in nature are assigned to agents as agents can fulfill 
both knowledge intensive and procedural activities through 
their behaviors.  

3.4.2 Agent Model 

This Model shows all the agents of MASA along with the 
roles which need to be played by them, thus objectives need to 
be achieved by them. Agents follow same interaction 
protocols as that of roles assigned to them. Agents specified in 
Agent Model are: Interface Agent, FormIncharge Agent, 
Scrutiny agent, Admission agent and Informer agent.  

Interface agent provides the interface of agent system with non 
agent system that is the end user. FormIncharge agent plays 
the roles of ‘Form Filler’, ‘Form Manager’ and ‘Notifier’ as 
responsibilities of all these roles are closely related to each 
other. For achieving its objectives FormIncharge agent needs 
to interact with other agents: with Interface agent using ‘Log 
in’ and ‘Notify’ interaction protocols; with Scrutiny Agent 
using ‘Collect forms’, ‘Submit Scrutinized forms’ and ‘Submit 
merit list’ interaction protocols; with Admission agent using 
‘Get scrutinized forms’ and ‘Submit forms’ protocols and with 
Informer agent using ‘Inform’ interaction protocol. Similarly, 
different protocols used by agents for different interactions 
with other agents are shown in figure 2. All Interaction 
protocols are further elaborated in interaction protocol model 
along with performatives to be used for sending and receiving 
messages. 

3.4.3 Other Models 

Apart from the specified models, various other models are 
generated such as ‘Plan Model’, ‘Protocol Model’, ‘Capability 
and policy Model’. ‘Plan Model’ provides detailed design by 
means of specifying the plans using which agents will perform 
roles assigned to them, thus achieve the goals of their roles. 
‘Plan Model’ explains the system in form of states and 
transitions between them. ‘Plan Model’ provides the detailed 
design of all the agents specified in agent model. ‘Protocol 
Model’ specifies kind of messages along with the 
performatives that are allowed in interaction between two 
roles and/or agents. ‘Capability Model’ specifies various 
capabilities required for fulfilling various roles. 

4. IMPLEMENTATION 

All the agents specified agent model are created using Java 
Agent Development Environment (JADE) [21]. 
Responsibilities or roles of agents are implemented in form of 
behaviors of agent classes of JADE.  
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Fig. 1: Role Model 

 

Fig. 2: Agent Model 
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Services are provided to users by using Java EE 7 
technologies. Clients are given web interface which interact 
with servlets on the server and servlets further interact with 
agents. Interface is created between Jade Agents and Java EE 
7 web servlets through jadeleap package which provides 
framework of gateway agent between servlets and JADE 
agents. Agents further interact with each other and retrieve 
data from database, to achieve goals assigned to them. 
Database is created using MySql. Though MASA is 
implemented and tested on Window 7 platform but it can run 
on any platform which is compatible JADE. Since JADE is 
fully made with Java which is compatible with all platforms. 
MASA can run on all platforms.  

End users can access the system through web browsers, as 
they will be served by web servlets on server. First Interface 
for admission seeker is shown in figure 3. In this interface 
admission seeker needs to specify only his/her 
board/university, name of course he/she is seeking admission 
in, previous class roll number and year of passing. Rest of the 
form will be filled for him/her and saved in database for future 
use after confirmation. MASA is tested on real data of 
admission of course BCA in Chandigarh colleges, and results 
were found compatible with the present system. 

 

Fig. 3: Interface for Admission Seeker 

5. CONCLUSION AND FUTURE WORK 

5.1 Conclusion 

The defined MASA automates different knowledge intensive 
sub-activities of admission activity that include filling of 
forms, scrutiny of forms and informing the university about 
admitted students. MASA is highly maintainable as changing 
of one agent’s behaviors will not affect other agents as long as 
interfaces are kept same. MASA is distributed in nature as 
different agents may by executed on different machines 

according to work load. MASA is tested with real data and 
results were found compatible with present system in which 
all knowledge intensive sub-activities are performed by 
humans. Thus it is concluded that MASA has automated entire 
admission activity using agents.  

5.2 Future Work 

At present the FomIncharge agent keeps all the forms by 
means of records in MySql database, but future work seeks to 
define ontology for admission process. All agents will use 
same ontology for communication thus providing the ability of 
inferring more. The system created automates only one 
activity of academic institution yet. The expanding of 
automation of various other activities is proposed for future 
work. All the activities will be integrated in such a way with 
the help of agents and ontology, that entire institution could be 
represented by one Organization based Multiagent System 
(OMAS). At present Informer agent passes on information 
only to university’s system but in future it will be defined as a 
web service so that any authorized organization would be able 
to retrieve information from this system. 
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