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Abstract
Most of the existing event management systems are tailored towards a single event
(program) which make them monotonous, difficult and lack requisite features for supporting
multiple events. This prompt redesigning from scratch by the developer and poses a lot of
constraint on managers and end users at large. Hence, this slows work processes, affect
rapid delivery of work and work force in terms of time spent on development and cost of the
software among others. This paper presents a self-adaptive model that can be reconfigured
and adaptable from one event to the other by the event administrator and managers(users)
within short periods. This model was developed using recommender system hybrid
framework which use information from both user-item interactions and users/items’
characteristics to match event organizers with the appropriate and interested attendees.
The model presents implementation with triple layer architectural pattern. The core
technologies used for development are Java Enterprise Edition version 6, Enterprise Java
Bean (EJB), Java Server Faces, Java Persistence API. A web services layer (SOAP) was
employed as an interface with mobile clients and MySQL was used as a relational database
to manage data. The model developed was implemented on both Intranet and Internet
environment.
Keyword: Recommender System, Web-based System, Self-adaptive System, Event

Management System, Reconfigurable system

1. Introduction

Recommender systems are software programs that recommend items (services or products)
that are most suitable to users (business organizations, corporate organization or individuals).
This is achieved by guessing a user's interest in an item through related information about the
items or the users as well as the connections between users and items. Event management
system is used for a wide range of software products that are employed in the management
of trade exhibitions, academic and professional conferences, conventions and other types of
events (Ansari, 2016; Sadeghi and Asghari, 2017, Saleem, Bhat and Khan, 2017).
The event industry is known to be among the largest employers that positively influence the
economy (Theocharis, 2008). In an event, people from different location come together in
order to operate, create, participate and share their experience (Silvers, 2004; Silvers2008).
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It also enable the gathering of common set of people to collaborate and address different
issues (Eckerstein, 2002).
Nowadays, managers use software systems to manage different events such as seminars,
conferences, weddings, meetings, birthday parties, anniversaries for individuals, companies,
churches, mosques, universities and colleges. Others include reunions, business meetings,
conventions, sports events, large parties, festivals and tourism and so on. (Bergmann, 2012).
Key features of event management system include session management, on site
management, event marketing, reporting and event analytic, ticketing, venue management,
registration and attendee management (Beloviene,et.al.,2013).
However, most existing event management system are tailored towards a single event
(program) which makes it difficult to adapt to other events and propels a total redesigning
from scratch for other events. This software system approach poses a lot of constraints on
managers and end users. It affects rapid delivery of work and work force and in-cure huge
cost of system design and development among others (Donald, 2008). Alternative method is
to adopt self-adaptation software approach.
A self-adaptive system (SAS) is described as a software solution that responds to different
changes in their goals, environment or the system itself. This autonomously and
automatically adapt its behaviour and structure at run-time (Camara, 2014; Camara, 2013;
Donald,2008) by swapping the role of human to strategic from operational. While humans
state the topmost guidelines that define how a system should respond when changes occur,
the SAS system on the other hand, implement corrective changes (that is, adaptations)
unconventionally at run-time (Donald,2008; Fink, 2012). This is very essential to users in
End User Computing (EUC) which is an environment in which the user has relatively free
control over the process.
This paper presents a framework for creating self-adaptive event management system for
managing several events without going through the process of redesigning from the scratch.
This gives opportunity to manager to create different genre of events based on the
requirement specifications of each event.
2.0 Literature Review
Tassiopoulos (2010) identifies event management as a profession that still needs to achieve
an official status as a vocation. Owing to the event industry‘s being considered a ‗new
profession‘, keeping records of all the events is done voluntarily, and this makes it difficult
to gather enough statistics on events (Andersson and Wesslau, 2000).
Also, in Beloviene et al.(2013), the event management field is seen as relatively new. The
field entails fine organizing skills, detailed plans, creativity, and the ability to solve problem
as well as control. Allen et al. (2005) indicated that prior to year 2000, most of the events
were handled by large number of volunteers particularly when industries have experienced a
rapid growth, and individuals started using skills and expertise from their own industries to
assist events. They further stated that one cannot only rely on volunteers‘ skills, or the use
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of individuals‘ skills from their own field because users demands are constantly changing
and needs and requirements increase on daily basis.
Bowdin et al.(2006) agreed that not enough research work has been done in the events
industries to determine what skills, attributes or knowledge areas are essential in organizing
successful event. In the view of (Rai and Sambamurthy, 2006), there are considerable
research conducted in information system development on event management system.
Stakeholders in information system are developers, project manager, users, and external
agents (such as vendors or clients).
Several research works have been carried in the arears of self-adaptive systems. Mouna et al.
(2014) used external adaptation approach as the baseline for developing pattern-based
specification of self-adaptive system in a modular form. The propose design patterns
composed of five adaptation modules to form an adaptation loop. The solution proposed
entails a reusable, flexible, and modular specification which allow separation of concerns.
Also, the design presents advantages of real-time features, adaptation cost, and concurrency
that are relative to the adaptation activities.
Garlan, Schmerl, and Cheng (2009) proposed a framework called Rainbow. It provides
supportive mechanisms feature for self-adaptation which is customizable to suit several
classes of the systems. Stitch was developed as a language to denote adaptation knowledge
using high-level adaptation concepts of operators, tactics, and strategies. The Rainbow
framework implementation focused on a single control loop that is large enough to monitor
all activities related to the self-adaptability issue for the entire system under consideration
(Garlan et al , 2009) .
Several design patterns were described by Ramirez and Cheng (2014) at the level of software
design to help in constructing SAS. Several developments of the adaptive and functional logic are
facilitated by the developed adaptation-oriented patterns. Each design pattern consists of prototypes
that properly identify invariant properties associated to the adaptive systems. The study used subset
of adaptation-oriented patterns to develop an adaptive web server for news. The solution is called
ZAP.com.

Abuseta and Swesi (2015) observed that a single loop approach is adopted by most of the
self-adaptive system and proposed MAPE-K based patterns for designing and modelling
SAS. The multiple control loops issues in SAS is addressed in the control loop of IBM
architecture blueprint presented. Such patterns termed as SAS Analyzer, SAS Monitor, SAS
Execute and SAS Plan allows interaction between two or more components of the same
events which may be needed in some situations.
In the work of Gomaa (2004), dynamically reconfiguring software architectures with several
pattern at run time were presented by extending the concepts of dynamic change
management. The four patterns of design presented indicate the behaviour that is necessary
for dynamic reconfiguration of centralized server/client, master/slave and decentralized
architectures. The paper also described how patterns reconfiguration can be used in
reconfigurable software product line architectures.
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3.0 Methodology
System architecture is presented in this section and the proposed model was develop using
hierarchical recommender system modelling approach.
3.1 System Architecture
The system architecture conceptual diagram is depicted in figure 1 which consists of
different modules that interoperate and communicate within the system. This architecture
presents how different components exchange information through the web service agent‘s
interaction and the recommender module. The various components are discussed as follows

Figure 1: Conceptual Diagram of Reconfigurable Event Management System

(i)
Adaptable Event module
This provides an interface through which various users communicate directly with the
system; it is a rules-based, re-configurable pure SaaS (software as a service) product that
combines deep product integration knowledge, customer experience focus, and great ability
to analyze synergies from multiple users.
(ii)

Event Manager
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Event managers create events template from the server and also provide the necessary
information about the event to the system. The manager will check user entries and
registration code for authentication purpose. Manager has some level of administrative
privilege and can make the system as customizable and adaptable to their event as possible
(iii) User
The user of the system could be any of the admin who manages the entire system, or the
event manager who creates an event and performs other functions to the privilege level
granted by the admin or the ordinary user whose function is to register on the system, select
an event to attend and also join the event on a later date.
(iv)
Database
The database is a useful repository for managing information. It stores various users‘ profiles
and users‘ preferences. It is a multi-model database management system which provides a
very flexible and functional support for decentralization and distributed environment that
provides a robust framework for timeout and system breakdown. The proposed system has
many objects and entities that should be represented in the database.
(v)
Server
The server renders several services including operating, installing, and hosting of
applications. The application server worked as vital component of the architecture of the
proposed system. In the application server, some of the crucial features are email
notification, data redundancy, system security, availability, user management, and a
centralized interface for management. The server also gives the self-adaptive system gateway
to internet. The server saves the events and participants details into the database which can
be retrieve for use till the end or after the end of the program, an access code will be
generated by the server for each participant which will be forwarded to them via their
communication channel.
4.0 Model Development
Recommender system model was adopted to structure the proposed design as presented
below. In this work we employed Unified modelling language (UML) to structure the model.
Figure 2 presents a Class diagram of a Web-based Self- adaptive Event Management System
domain model. Events have two main participants which are; passive or active, with several
activities assigned. Each event might be associated with several event items (management or
program) and contact list will contain details of all participant.
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Figure 2. Class Diagram of a Web-based Self- adaptive Event Management System
domain model
4.1 Sequence Diagram
Figure 3 and figure 4 below present the sequence of steps carried out by the Administrator
and Event Manager to create, register, select and join any event of their choice. Sequence
diagrams show the flow details for part of a particular use case or an entire use case, calls
between the different objects at different level and different calls to different objects.
Administrator Sequence diagram presented in figure 4 has both horizontal and vertical
dimensions: in the horizontal, object instances that are recipient of the messages sent are
shown while the vertical dimension highlight sequence of calls/ messages with respect to the
time in which they occur.
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Figure 3: Administrator Sequence Diagram for Adaptable Event Management System

4.2 Data Model
This process involves the creation of a data model that will represent the data scheme used in
implementing the system. The process is very useful as it establishes an abstract and generic
data assessment document where anyone involved in the system development will be able to
get a generic understanding of how data flows through the system. Data modelling can be
seen as a schematic representation of the relationship among individual elements of data. The
data model should not be mistaken for the database model, the later involves producing a
schematic of how data will be stored and also provide in the case of a relational database,
and how data grouping on a RDBMS relate to one another. The data model only shows data
flow into the system and what this data triggers in the software.
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Figure 4: Event Manager Sequence Diagram for Adaptable Event Management
System
4.3 Database Model
The central part of EMRS model presented in this paper is database model. Most
important details about events are stored in this table. The model also relates events with
suitable partners. The table stores list of every event that is usually organized such as
seminars, conferences, wedding, meetings, birthday parties, anniversary are stored. The
table attributes are:







event_name – The name of an event. It‘s not UNIQUE because we may have two or
more events with the same name – e.g. a concert by the same band would have the
same event name. However, the event_name – start_time pair should be UNIQUE.
event_type_id – References the event_type dictionary.
event_location – Describes the location where the event will take place. Using a
descriptive attribute lets us avoid building a more complex model with tables like
―country‖ and ―city‖ and attributes like ―address‖ and ―description‖.
event description – A detailed description of the event and all shows or activities
associated with it. For a concert, this is where we would store info on the opening act,
the main act, any additional entertainers, and the performance order.
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start_time – When the event will start. It‘s mandatory because we should know this in
the planning phase.
end_time – When the event ends. We could use this attribute to store the expected or
actual event end time. Since we may not know this exact time in advance (for
example: if a sports game goes into overtime), this attribute is optional

5.0 System Implementation and Result
The domain model in Figure 2 above is implemented using the Software implementation
architecture presented in Figure 5 and figure 6.

Figure. 5: Event Management Recommender System (EMRS) Implementation
Architecture
Event Management Recommender System (EMRS) basically employ three different layer
architectural pattern. The core technologies used for development are Java Enterprise
Edition version 6, Enterprise Java Bean (EJB), Java Server Faces, Java Persistence API. A
web services layer (SOAP) was employed as an interface with mobile clients and MySQL
was used as a relational database to manage data.

Figure 6:

Three (3) -tier Architecture for Implementation
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The design implementation basically consists of:
(i)

Software Modules

The software modules are made up of the application logic. This can be referred to as
modular characterization of the software as they define different parts and functionalities of
the software. The software modules are presented below.
(ii)

Access Module

The event management platform requires registration by each user which gives all registered
users access to the system features. The users‘ registration page can be accessed by clicking
on create new account link at the index page. Here we present the interface for the login and
new account creation module as well as password recovery link. The interface is built to be
simple, neat and very content oriented.
(iii)

Create Event

On this page, the event manager with administrative privilege can create any genre of events
by following through the easy to navigate and simple event creation page.

Figure 7: Event Creation Page

(iv)

Event public view

On this page, users can view various events with their details (venue, date, time, etc). users‘
can select and register for any event of their choice on this page.
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Figure 12: Event Public View Page
6.0 Conclusion and Future Works
In this work, a self-adaptable event management system was developed that makes it easy
for an event manager to manage multiple events from a generic platform and attendee to
register and participate seamlessly. The software engineering tool developed in this study
allows end users to easily integrate Recommender System activities and tasks into life-cycle
events, from configurating stage to plan drafting and management processes. The domain
model, EMRS architecture and customer request based on functional prototype were
presented. Using several iterating principles with test acceptance, each advanced and
common feature proposed were validated.
A robust architecture developed for this system incorporates a recommender engine and
other system design principles to represent how different entities interact with the system. It
also saves time and cost of event management and also provides a great way to store, retrieve
and analyse data for event success and future use. The system is interactive and easy-to-use
for different user categories when implemented on both internet and intranet environment.
To improve this work, we intend to implement a mobile client for the android platform and
also add a service layer for other future clients. Also, enabling of contacts and events
synchronization between mobile client(s) and our web-based application and also with
Microsoft Outlook is also considered as future work to provide support for the exchange of
real-time and updated data with other platform or systems, and as a backup for contacts and
events data.
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