N.V. KARADIMAS and N.P. PAPASTAMATIOU: TOOLS FOR JOB-ROTATION

GRID WEB SERVICES FACILITATING ACCESS TO
VOCATIONAL TRAINING FOR JOB ROTATION
NIKOLAOS V. KARADIMAS

NIKOLAOS P. PAPASTAMATIOU

Multimedia Technology Laboratory
National Technical University of Athens (NTUA)
Heroon Polytechneiou 9
Zografou Campus, 157 80 Athens, Greece
nkaradim@central.ntua.gr

Omega Technology
4 El. Venizelou, Kallithea
17676 Athens, Greece.
nikos@omegatech.gr

Abstract: This paper presents a Job Rotation management tool and the method in which the architecture of
Grid/Web Services can compose a knowledge Grid to facilitate access to vocational training courses and in this
way, provide an integrated solution for both employers and employment seekers. The Job Rotation tool is
implemented as an on-line e-service that brings together training policies and employment policies. This tool not
only assists businesses in finding employee training resources but it also helps them by filling in the positions of
the employees who are being trained. The aforementioned positions are temporarily covered by people who are
unemployed. All transactions take place automatically through the service. Without human intervention, the
qualifications of the fill-ins are matched to the needs of the companies and several recorded criteria are
considered before the final choice is made. It is a win-win strategy, where all parties involved (the unemployed
who state their interest and the companies that accept to employ them) are benefited. The Grid /Web Services
architecture provides up–to-date and verified information, directly from the offering organizations, reducing, in
this way, administrative costs for the Job Rotation e-service.
Keywords: Job Rotation, Grid/Web Services architecture, Unemployment.
Job rotation provides the unemployed with on-thejob training while they replace training employees in
companies. Simultaneously, companies are offered
the choice of presenting their employees with the
opportunity to promote their skills and education
and become valuable assets to their employers,
without risking production.

INTRODUCTION
Modern society, as shaped by universal economy,
has entered a phase where knowledge is a
competitive advantage for those that can acquire it.
One of the many strategies that businesses adopt in
order to remain competitive is life-long training.
However, the criticism on the training offered
nowadays is that it only slightly improves the
employees’ qualifications. In addition many
employers (especially in small enterprises) are
unwilling to invest in training, for fear that it will
interfere with their production.

The Job Rotation e-service (implementing the Job
Rotation model) is a tool that helps low-skilled
people to enter the labor market and obtain real
work experience. Moreover, by filling in those
positions, the tool enables companies to enhance
their employees’ skills, without holding up
production.

Unemployed individuals, on the other hand, are
rarely immediately operational to fulfill the needs of
a company and generally, their training is often
insufficient or irrelevant to the production
procedures of many established companies.

In addition to the aforementioned benefits, the
integrated Grid/Web Services Job Rotation system
has the additional advantage that it offers up-to-date
information on training courses tailored to the needs
of the employees and their companies.

In order to assist companies to overcome these
obstacles and proceed to re-skilling their employees,
as well as to help unemployed individuals enter the
labor market, the Job Rotation e-service presents an
on-line service. The Job Rotation model is a
matching tool that replaces departing trainees with
unemployed individuals who have stated an interest.
The model is accompanied by a search and advice
module that matches the needs of the company with
the proper vocational training offered.
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The innovation of the system is the implementation
of the Job Rotation model and its integration into
Grid and Web Services technologies. To the best of
the authors’ knowledge, no similar Job Rotation eservice has been so far implemented in Europe,
though other possible formulas for replacement
exist, such as temporary employees or
subcontracting.
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The main advantages of the system introduced is
that brings together all parties involved
(unemployed individuals, companies, employees and
training institutions) and attempts to motivate them
to participate to rotations by planning and
coordinating the agreed substitutions. However, this
can only be achieved by offering up-to-date
information to the companies on vocational training
courses that are suitable to their needs. The
Grid/Web services solution benefit is that it offers
access to a wide range of vocational training
courses, which are directly derived from the training
institutions. In this way, companies are able to select
among several courses, following the advice
provided by the system as to which courses are more
appropriate for their needs. The Grid/Web services
architecture is an independent platform that
integrates information from different organizations
offering vocational training.

integrating immigrants or refugees into the Danish
society through employment in private and public
enterprises.
Finally, the project Faktor 2007 (AMU-Center
Nordjylland, 2006), which started in 2005 and
continues to this day, aims to strengthen the care and
welfare areas in order to effectively face the
dramatic changes in the field. The basic assumption
is that focusing on adjusting the uneven gender
proportion of labor in the sector will create the
conditions for positive dynamics in the
transformation process.

The rest of this work is organized as follows:
Section 2 presents literature relative to the context of
the application, as well as the definition of Job
Rotation and the Job Rotation e-service. Section 3
describes the architecture and the technology
involved in the proposed environment. Section 4
presents the integration of the Grid/Web Services
into the Job Rotation model. Section 5 presents
some initial results. Finally, Section 6 summarizes,
concludes and outlines further work.

Job Rotation is a tool that promotes both training
and labor market activities. It provides employees
with paid leave to participate in supplementary
training, while they are being replaced in their jobs
by unemployed people, who in turn receive a period
of on-the-job training (Janssens, 2001). Figure 1
shows a very simple example of a Job Rotation
model.

As far as the current research work is concerned,
there is no Job Rotation e-service in Europe,
involving Grid\Web Services technology in its
architecture and or being capable of providing upto-date information on vocational training offers.
Job Rotation

RELEVANT WORK AND METHODOLOGY
Relevant Work
Job Rotation is a widely spread model and there are
many relevant projects implemented mostly in
Scandinavian Countries. Job Rotation is related to
training and employment policy. For this reason
projects including the application of the Job
Rotation model are credited under the ADAPT
program and, more recently, under the EQUAL
program. The EQUAL Initiative is a laboratory for
new ideas within the European Employment
Strategy.

Figure 1: A simple example of a Job Rotation model
Further than this definition, other forms of the Job
Rotation model are recorded, like rotations of the
employees between job positions inside a company
(Eriksson and Ortega, 2004). Moreover, this paper
deals with the Job Rotation model that replaces
employees who temporarily depart for training
reasons with trained unemployed. One of the most
important elements of Job Rotation is that it offers
many advantages to parties involved – employees,
employers, syndicates, unemployed individuals and
modulation authorities in the market and society.

In the years 2002-2004 the project SOSmx (AMU
Nordjylland, 2003) has found innovative ways to
achieve equal distribution of genders in recruitment,
especially for workers in the social and health
sector. In addition, the project established equality
strategies as mainstream policies, by means of plans
and tools developed, which promoted the
elimination of gender inequalities and, at the same
time, rectified recruitment difficulties in this sector.
During the same period, the Vasco da Gama project
(Oxford Insight A/S, 2003) developed and identified
examples of new forms of good practice in the
interplay between immigrants or refugees,
enterprises and agents in change within the publicsector, to secure the best opportunities for
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Today, through governmental incentives for
employment, huge funds are spent to passive
policies that should become energetic. The idea of
Job Rotation offers opportunities not only to
companies, but also to unemployed and first time
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job seekers. It is an energetic measure for fighting
unemployment while at the same time it refreshes
the existing personnel of the companies offering
them improvement in quality and greater
productivity through proper re-skilling. According
to the Employer Guide from WEA (WEA Job
Rotation), more than 3,000 companies all over
Europe have participated in Job Rotation. Almost
90,000 employees have received training and 20,000
unemployed people have been trained as substitutes
and re-entered employment.

Figure 2: The Job Rotation e-Service
The enterprise uses the e-service to submit the full
description of the Job Rotation vacancy offered, the
applicable working sector that the position is related
to, the area where the enterprise premises are
located, the required level of experience of the
unemployed, his characteristics, the first and last
date of the rotation, special training that should be
followed before the acquisition of the job position,
work schedule, the address of the job place and the
salary offered for this period.

By improving companies' capacity to offer life-long
learning to their employees and offering precious
real work experience to unemployed people, the Job
Rotation service brings together the interests of
employers, employees and unemployed individuals.
Job Rotation has been described as a win-win
strategy where all parties involved are benefited (Job
Rotation, 2003).

The unemployed individual, on the other hand, uses
the e-service to build a work profile, selecting from
a list of available working sectors the ones that are
suitable for him, the area he/she is interested to work
in, educational information and other parameterized
data that will facilitate the system to make the best
matches.
Anyone can understand the difficulty and cost
required in order to administrate such a service due
to its complexity and the number of different users
involved:

Job Rotation in general:
 Boosts company productivity because by
increasing quality, productivity and allowing
them to adapt more easily to technological
changes.

 SMEs and Micro enterprises: the concept of
the system is directed towards providing
specialized Job Rotation services from a wide
pool of training subjects and unemployed. This
is not restricted to SMEs but any company
interested in training their personnel and
replacing them while they are trained can
participate.

 Improves employability by educating the
unemployed to real market needs and offering
them invaluable job experience.
The Job Rotation e-Service
The Job Rotation e-service (Figure 2) deals with the
management of the Job Rotation activities. On the
one hand, it substitutes SMEs’ staff with trained
unemployed individuals and on the other hand, it
suggests and offers training courses for the same
staff. The e-service coordinates, monitors and
reports on the achieved rotations.

 Unemployed: The unemployed are given a
chance to work part-time or even on a regular
basis by covering the vacancies created by the
training needs of companies in order to
maintain competitiveness for their employees
and firm.
 First–time job seekers: These are young
people who have considerable difficulty in
entering the labor market. The system deals
with this problem by integrating these people
into a real working environment while
counteracting their potential devaluation of
their skills and competences.
 Training organizations: This category of
users
involves
universities
offering
postgraduate studies, colleges and other private
training institutions, which offer specialized
education to SMEs’ employers and proper
education to unemployed in order to be flexible
and ready to fill the vacancies created.
 System’s experts: These experts play a very
important role in the system, since they have
up-to-date and profound knowledge of the
market. They analyze each case individually
and advice the SMEs’ managers or Human
Resource Departments on the training courses
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that are available and suitable to their
enterprises. Of course if the SMEs have
already decided the training that their
employers should obtain, the role of the system
is reduced to finding the proper unemployed
individuals to replace them.

executed by the Microsoft Web server Internet
Information Server (IIS). ASPs can be
referenced by the user interface (e.g. a
browser) as any other normal HTML page.
Upon request, the ASP is executed by calling
the proper components, assembling the output
(in XML or directly to HTML) and sending
this output to the client made the request.
Components and ASPs can be distributed
across different application and Web servers
respectively, improving the application
scalability when new users are added.

This is the reason why this work seeks to exploit the
benefits of the GRID/Web services technology for
minimizing administration costs and efficiency to
the Job Rotation e-service.
ARCHITECTURE AND TECHNOLOGY

 Data Layer: The data layer has been
developed in the Microsoft SQL Server 2000.
SQL Server 2000 is an integrated RDBMS
providing management of many different types
of data (structured information, binary large
objects etc.). Changes to the data are made by
stored procedures, which ensure that no unsafe
changes are made. Microsoft IIS with web
classes is used to organize the presentation of
the data—selecting what to display, creating
the HTML pages, and invoking stored
procedures according to commands conveyed
by the user.

Service Architecture
The front end of the Job Rotation service is divided
in two sections: the public informative section and
the restricted access to Job Rotation services. The
data manager module acts as a regulator of the
knowledge and allows or restricts access to data in
accordance to the security policy of the web server
module’s security manager. Transactions are made
with the use of XML documents while the
knowledge management system allows the
management of any type of files.
The web server module is the TCP/IP network
engine of Job Rotation and a data storage system. In
addition this module deals with issues such as user
rights and RDBMS. The web front end has a user
friendly GUI that enables users to access
information and knowledge regarding Job Rotation
offers. End users communicate with the system
through the HTTP protocol and with SSL sessions if
secure connections are required. The front end
communicates with the web server through ASP
pages.

As a platform for the development of the service the
.NET Framework has been used, an application
model and a number of main technologies for the
simplification of the development and the future
exploitation of available XML services. The
Microsoft .NET Framework (Figure 3) offers the
necessary infrastructure for the development of
XML services that are visible to the programmers
and the external users.

The system uses the state-of-the-art internet
technologies and protocols for the development and
presentation of the web portal, as well as
communication of its components. The main set of
technologies utilized is:

.NET Framework
ASP.NET

 Presentation Layer: Developed in HTML and
HTML forms. In order to improve the
presentation’s
level
efficiency
and
attractiveness and also allow off line work,
HTML pages have been enhanced with
programming units written in JavaScript and
executed locally by the user’s browser.

Unified Classes

Common Language Runtime

 Application Layer: The application logic that
is included in objects (components) written in
Visual Basic or C++, running into the
environment of the Windows 2003 Server. The
intermediate between the user interface (web
pages and forms) and the application logic (the
components) are the Active Server Pages
(ASPs). Each ASP is an individual
programming unit written in a scripting
language (e.g. VBScript or JavaScript) and
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Windows
Operating System Services
(COM+, Transactions, Message Queuing etc)

Figure 3: The .NET Framework
The .NET Framework exploits the best elements of
the COM (the Component Object Model of
Microsoft) and combines them with the best
elements of the Loosely Coupled XML Web
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Services. The result is a dynamic Web components
system that offers scalability, security and reliability.

Grid Technologies
Grid technologies support the sharing and
coordinated use of diverse resources in dynamic
“virtual organizations” (VOs)—that is, the creation,
from geographically and organizationally distributed
components, of virtual computing systems that are
sufficiently integrated to deliver desired Quality of
Service (QoS) (Foster et al., 2001).

The objective of the Microsoft .NET Framework is
to ease the development of web applications. It is
constituted by the following three modules:
 The Common Language Runtime (CLR)
 An hierarchical set of class libraries
 A version with Microsoft Active Server Pages
components called Microsoft ASP.NET.

The Grid idea emerged initially as a model that
combines the resources of many separate computers
connected by a network (usually the internet) to
solve large-scale computation problems.

Common Language Runtime

Web services, as a new, interoperable and effective
way to provide functionality over the internet,
caused a new center of attention to the Grid
technology, to Grids build on web services
(GRID\WEB services).

Compiler
Memory Manager

Following this approach, a Grid can be defined as a
layer of networked services that allow users single
sign-on access to a distributed collection of
compute, data and application resources (Gannon,
2002).

Security
Common Language Specification

The above led to the development of The Open Grid
Service Architecture (Foster, 2002) that defines
standard mechanisms for creating naming, and
discovering transient Grid service instances,
provides location transparency and multiple protocol
bindings for service instances, and supports
integration with underlying native platform
facilities.

Loader
Figure 4: The CLR module
The CLR (Figure 4) is created over the services of
the operational systems. It is responsible for the
execution of the application and it ensures all
application assemblies, manages the memory,
secures the integration of the language and so on. It
is also responsible for the runtime of all those
services that facilitate the production of code while
it improves the reliability of the application. Figure
5 shows the architecture of an e-service.

The Open Grid Services Architecture also defines,
in terms of Web Services Description Language
(WSDL) interfaces and associated conventions,
mechanisms required for creating and composing
sophisticated distributed systems, including lifetime
management, change management and notification.
Web Services
The term Web services describes an important
emerging distributed computing paradigm that
differs from other approaches such as DCE,
CORBA, and Java RMI in its focus on simple,
Internet-based standards to address heterogeneous
distributed computing. Web services define a
technique describing how the software components
can be accessed, as well as methods for accessing
these components and discovery methods that
enable the identification of relevant service
providers. Web services are programming language
- programming model - and system software-neutral
(Foster, 2002).
Web Services (Figure 6) interact with applications,
consuming them by exchanging messages in Simple
Object Access Protocol (SOAP) format while the
contracts for the message exchanges that implement

Figure 5: The architecture of an e-service
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those interactions are described via WSDL
interfaces (W3C Working Group Note, 2004).

helps other systems that need its functionality to
understand how the interface takes place. WSDL
describes how to access a web service and not what
the web service business logic is.
To utilize the web services functionality a common
language between these web services should be
defined. XML/SOAP messages are used for
exchanging information. SOAP is a lightweight
protocol intended to exchange structured
information in a decentralized, distributed
environment (Gudgin, 2003).
XML is the technology used with SOAP messages
that form the requests and responses from a web
service. A client invokes a web service by sending
an XML/SOAP message, and then waits for a
corresponding XML/SOAP response. Because all
communication is in XML, web services are not tied
to any one operating system or programming
language.
The content of these messages complies with the
general known standard describing metadata for
Learning Objects. Learning Object Metadata (LOM)
is a common used standard from the IEEE that can
be easily used for communication of information for
different learning objects.

Figure 6: Description of a web service
INTEGRATION

Expanding LOM structure and creating Job
Rotation-specific vocabularies will be investigated
to make the identification of the most adequate
vocational training courses more effective.

The integration of the web services offering access
to vocational training courses to the Job Rotation
system is accomplished through a Grid/Web
services architecture (Figure 7). The web services,
constituting the GRID, are custom-made for Job
Rotation purposes, performing a specific set of
operations that offer upon user request, up-to-date
information on available Vocational training courses
from different training organizations.

Finally, an application that from a single point will
give access to all this information from the
registered web services will be developed. The
application will enclose a smart search engine that
will communicate with the web services subscribed
to the UDDI registry and request information
according to the user needs. The results will be
presented to the user along with more information of
the organization offering them. All the nodes
described in the Figure 7 communicate with each
other
through
a
Transmission
Control
Protocol/Internet Protocol (TCP/IP).

In order to setup this architecture a Broker is
required (machine that will host the Universal
Description, Discovery and Integration (UDDI)
directory) where all these web services under the
Job Rotation GRID are registered setting up a Job
Rotation private UDDI registry.
A web service must be registered to a UDDI
directory in order to be published and reveal its
functionality to the world. UDDI is an XML-based
standard for describing, publishing, and finding
Web services. The UDDI can be hosted in the same
server as the Job Rotation e-service or in another
server on the web. Service consumers can then
interrogate the broker to locate a required web
service and use it to implement a business solution.
The Job Rotation e-service acts as one of those
service consumers and uses all the web services
registered to the UDDI registry.
Setting up the Grid, a Job Rotation specific WSDL
(GRID-WSDL) should be developed for each web
service to comply to. When each web service is
discovered the GRID-WSDL XML-format protocol
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Web Service
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The advantage of the described architecture is that
the pool of available vocational training courses will
grow rapidly as each new organization that desires
to join the Job Rotation Grid needs to follow some
simple steps in order to develop and register its own
web service to the GRID’s UDDI. Then the web
service will offer upon requested information for the
organization’s courses following the LOM standard.

creation of composite training courses from several
training organizations.

Administration costs for the Job Rotation e-service
are minimized since the administrator needs to do
little more than observing the successful integration
of the new web service to the Grid.
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