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Abstract: People with mental disabilities (mental disorders, mild brain dysfunction) face barriers to employment, leading to
higher unemployment rates and economic inactivity. Incorporating a workplace technology system may help create a
disability-inclusive environment. The paper presents an ICT solution for social enterprises, focusing primarily on cafés or
restaurants. It is designed to help reduce the need for supervision of employees with mental disabilities in order to increase
their autonomy. The proposed system records activities and provides an employee with information on which action to
perform and how. The primary goal of the proposal is the monitoring of activities and the interactive transmission of
instructions. The presented system is based on the Internet of Things (1oT) and includes advanced information technologies
— cloud messaging, mobile applications, web applications. The employee with a disability will be equipped with a smartphone
using a specially designed application. By a notification sent to the mobile phone, the employee will be immediately informed
about the task assigned. The mobile application will help an employee carry out the task visually (sequence of instructions
expressed in text, pictograms). In order to confirm the completion of the task, a sensor is placed at the desk location, which,
when the mobile device is attached, registers the employee's presence at the desk where the task is to be performed. The
Unified Process (UP) methodology was used to design an information system. The context diagram describes the relationship
between the proposed system and its environment, a data flow diagram shows the dynamics and control information. The
system is designed to be universally applicable in other workplaces. It may be used to help people who cannot communicate
with other employees due to a lack of knowledge of the local language at the workplace.
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1. Introduction

For the majority of people with disabilities, it is challenging to find and sustain steady employment, as they need
more supervision and cooperation with assistive staff to manage their work tasks (Manzoor and Vimarlund,
2018). Especially people with psychological and mental disorders find it difficult to interact with their social
environment and need help (not only in the work area) to organise and identify their tasks but also to carry them
out (Meshur, Filiz, 2016). Employment of such workers is associated with extensive use of job assistants who
help persons with disabilities to perform their designated work tasks efficiently and adequately (Yildiz, 2010).
However, considering the potential of this workforce segment, employers need to endeavour to leverage
agilities of workers with disabilities (Bonaccio et al., 2020; Lindsay et al., 2018; McKinney, Swartz, 2021).

Currently, in the Czech Republic, there is over 1.1 mil. people with disabilities, 15% of them have mental and
psychological disorders. This group of disabilities is defined as "the people who need mental health services,
disability benefits, and/or workplace accommodations for a psychiatric diagnosis or mental/emotional distress
that has substantially limited one or more major life activities" (Ostrow, Nemec and Smith, 2019). According to
the Czech Statistical Office (2019), only 15% of people with these disabilities declared to have no problems
concentrating and focusing on everyday activities. When asked about thinking and concentration during more
demanding activities such as work tasks, respondents reported higher difficulty levels. More than a quarter of
people with mental or psychological disabilities could not do such complex thinking. In contrast, only 7% were
able to manage them without difficulty.

IT technologies are used in a wide range of everyday activities. Implementing IT technologies can create an
effective and efficient application for practical use. This also applies to the use of mobile devices, the features
of the mobile operating system and the use of possibilities of the notification system (cloud messaging). Cloud
messaging is a messaging solution via the Internet. Mobile technologies are highlighted in other works. Smart
mobile phones have seen dynamic development and are a current trend (Musil and Novotny, 2015) and mobile
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devices are becoming more and more popular in the field of daily activities (Musil, 2017). Notifications and cloud
messaging are used in conjunction with a mobile application to implement new event notifications in the
following works: (Firdaus et al., 2019) (Heryandi, 2018), (Rocha et al., 2020), (Zhao et al., 2014).

The aim of this paper is to present a design of a system intended to be used in a café operated by a social
enterprise. By its technical design, the proposed system will allow higher employability of selected groups of
employees from the PWD (people with disabilities) category, namelya group with psychological problems, mild
brain dysfunction, etc. The system based on monitoring of activities and interactive transmission of instructions
and information will help people from the above-mentioned groups of PWD to reach higher employment
potential (expanding the possibilities of employing people with the above-mentioned handicaps) and will reduce
their stress about whether they are doing the job correctly, as the proposed system will "advise" them what
work activity they should do and how. Technically, the system will use modern communication technologies and
elements from areas such as the Internet of Things (1oT), mobile technology and low-power wide-area network
(LPWAN). The system is designed to have the broadest possible use and application.

2. Methodology

The UP (Unified Process) methodology is used to design an information system for the Management System for
Integration of the Disabled. It is based on the SEP industry standard — Software Engineering Process. The UP is
an abbreviated designation of the USDP (Unified Software Development Process) industry standard. It is a
generic process for the UML - Unified Modeling Language. It is a basic, generic and open methodology that can
be adapted to any project's scope. The UP methodology must be adapted to the goals and conditions of the
given development, i.e. used standards, templates, tools, and others. The Unified Process (UP) means controlled
requirements and use cases, risk management, an architecture basis, and aniterative and incremental process
of SW product development. The UP is divided into individual iterations, each of which goes through five basic
work processes: setting requirements, analysis, design, implementation, testing, iteration in UP (Schmuller,
2001).

A context diagram is used to describe the relationship between the system and its environment. A data flow
diagram is used to describe the dynamics and control information. The following diagram is already in the UML.
The class diagram describes the system's static structure and shows data structures and operations on objects
and the relationships between the objects. A Use Case Diagram shows the behaviour of the system as seen by
the user. The purpose of the diagram is to describe the functionality of the system.

The IS shows the design of the optimal model of the information system for café staff management. The model
describes internal processes together with external processes that cooperate and interact with each other.

The context diagram (Figure 1) describes the relationship between the system and its environment. External
objects affect the IS in the form of the manager, operator, customer, bank and cash desk. The action list is linked
to the information system.

2.1 List of external context diagram objects:

Manager is a person who manages the operation of the café.

Customer is a guest who calls the staff.

Staff with disabilities includes the disabled workers who serve customers.

The data flow diagram includes control information and describes system dynamics. The model shows the
individual activities of the IS in detail. The presented model (Fig. 2) is represented by a data flow diagram that
includes control information and describes the system's dynamics. The model shows the individual activities of
the IS in detail.
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Figure 2 Data flow diagram of the Management System for Integration of the Disabled
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3. Design of the Information System

The following chapter describes a system designed for employing people with disabilities. It presents
UML diagrams that depict the proposed system.

3.1 System description

The whole system works on the premise that disabled persons work under the management of an operations
manager. The manager assigns them certain tasks. The system will allow the worker (disabled person) of the
café to navigate in the café to carry out the assigned work tasks. The worker will be equipped with a smartphone
with an app. In the form of a notification, the worker will be informed immediately about the task. The mobile
application will help the worker to carry out the task in a visual way (sequence of instructions expressed in text,
pictograms). The instructions will also include the procedure for preparing the ordered goods. The instructions
will contain partial steps leading to a resolution of the entire task (order preparation, dish removal and table
cleaning). In order to confirm the completion of the task, a chip will be placed at the table location which, by
attaching a mobile device, will record the presence of the worker at the table where the task was to be
completed. Alternatively, the task completion will be confirmed directly using the smartphone. The FCM
(Firebase Cloud Messaging) system will be used to send notification of a new task to the smartphone. Tasks can
be entered by the supervisor via the mobile app or via the desktop app.

As a support tool for recording the tasks performed, sensors will then be placed around the workplace which,
when the operator's display unit is approached, will interact with this unit to notify the control centre that the
worker has been at that location (distance is measured). The control centre will be manned by an operations
manager who will be responsible for the operation —through the control unit, the manager will give instructions
to the individual workers and at the same time check the fulfilment of their tasks (both on the basis of the
information from the display units of the individual PWD workers and on the basis of the information from the
sensors placed at the workplace, as well as by visual inspection).

This system design will be configured for use in café operations that may employ disabled workers.

manager '\\- L
H staff with disabilities
A : communication between the control center

v : and staff with disabilities

communication between
manager ;
and a control center S .

control centre - server with application

Figure 3 The diagram of the café operations for staff with disabilities.

3.2 Use Case Diagram

The Use Case Diagram shows the behaviour of our system as seen by the user. The diagram aims to describe the
system's functionality, i.e. what the client expects from it. The diagram tells what the system should be able to
do. The Use Case diagram is shown in Figure 4 and consists of use case, actors and the relationships between
them.
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In our case, we have three active actors: Guest (customer), Supervisor (manager), and Employee (worker with
disability), then two passive actors cooperating with the system: Tablet (for making an order by a guest) and
Cloud Messaging System (for notification sending or receiving). A guest is an unregistered customer who can see
a menu, make an order (through a café worker or through a tablet without a worker), and pay for an order. The
employee (the worker with disability in our proposal) manages orders or other tasks (tasks related to the
operation of the café) such as cleaning tables, washing the dishes, preparing orders or their parts. The employee
is an actor who handles the actual order (or another task) with the help of the tablet, which provides steps
leading to the solution of the task. An employee has to manage assigned orders or other tasks. A supervisor is a
manager (since the employment of staff with disabilities requires professional supervisor). The supervisor is
another worker that manages tasks. He or she inputs tasks to the system and decides who manages (performs)
the task. Through the system, he or she checks the task status (task completion status). Unlike the customer,
the staff with disabilities and the supervisor are registered users in the system. A tablet or Cloud Messaging (CM)
are passive actors (users). The tablet is connected to the system via a mobile application. Through the
application, it enables orders entering, other task entering or calling the staff. The mobile application (installed
in the tablet) helps to manage the work. Cloud Messaging mediates notification sending after task entering to
the system. The staff with disabilities receive instructions and they manage orders or another task related to the
operation of the café. The supervisor reads tasks and he receives confirmation indicating a task is executed.
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Figure 4 Use case diagram

3.3 Class diagram
The conceptual level for implementation is shown in Figure 5 by a class diagram. The class diagram describes
the static structure of the system, shows data structures and operations with objects.

The supervisor (manager) enters a list of menu items in the Restaurant offers. The quest (customer) selects
menu items in the menu. The order items are shown in the relation between Order and Menu. The staff (with
disabilities) deliver the order to the table. The place of order is a table. A task is both in the Activity (task) and in
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the Offer (task). The staff with disabilities perform tasks that are entered to the system and assigned to the staff.
The customer pays for the orders.

In addition to the relations, the system provides a list of tasks, a list of closed tasks or open tasks. The system is
able to provide overview of work activities of a selected worker.

TaskStatus
Activity (Task) id - Intager
id : Integer task status description : String
type - Integer 1% 0.
description : String
dateTime : DateTime
type : Integer n.*
status : Integer
g FPayment Bank
Instructions id : Integer -
ProvideMextinstructi i dT = id - Integer
rovideNextinstruc iong consits of 0 Integer cardType : String 0. 0.1 |name : String
Testalllinstructiong) R . cardMo : String .
IsClosed title : String total - Float address : String
sClosedd detailDescription : String coa:h.r'ElDzol cade : Integer
ConfirmPaymentd
- | ConfirmPayment
0.r task status
enters
1
1
Supervisar
— consits of makes
id : Integer
name : String
is in charge of phaone : String
email : String
1 1.* 1
enterTaskd
assignTaskToWarkerfwithDisabilities () i Order (Task) Restaurant offer (Menw)
checkExecutedTask) - id: Integer containg
. * =« |id : Integer
dateTime : DateTime 1. T title - Stﬁng
status : Integer .
1 type - Integer description : String
e u price : Float
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— " i in charge of = FProivdemMextinstructiond
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email : String
startDate : Integer 1 *
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WiewTasks( — Table
EdilTaskasClosed) ark position R—
YiewTaskinstructiong can execute id Integer ~integ
ConfirmTask( 1.* 1.* [title : String
description : String IsCleani
IsFreed

Figure 5: Class diagram for information system

4. Conclusion

The paper presents a proposal for a system for the service of a café operated by a social enterprise, which by
the technical solution will enable higher employability of selected groups of employees from the the category
of people with disabilities. According to Lindsay et al. (2018), benefits of hiring people with disabilities include
improved profitability (e.g., profits and cost efficiency, turnover and retention, reliability and punctuality,
employee loyalty, company image), competitive advantage (e.g., diverse customers, customer loyalty and
satisfaction, innovation, productivity, work ethic, safety), inclusive work culture, and skills awareness. Secondary
benefits for people with disabilities include improved quality of life and income, increased self-esteem,
expanded social networks and a sense of belonging.

The main contributions of this paper are as follows:
e The presented use case diagram describes the behaviour of the proposed system as seen by the users.
The diagram aims to describe the system's functionality, i.e. what management can expect from it.
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e We have proposed an optimal model of an information system for managing the operation of a café
staffed by disabled workers. The presented model is a data flow diagram that contains control
information and describes the system's dynamics.

e Based on the conceptual model, an information system for optimized procedure management was
designed in the form of a class diagram.

e Communication between the staff, information system, manager and customers is illustrated in Figure
1 and Figure 2.

References

Bonaccio, S., Connelly, C.E., Gellatly, I.R. et al. 2020. “The Participation of People with Disabilities in the Workplace Across
the Employment Cycle: Employer Concerns and Research Evidence.” J. Bus. Psychol. Vol 35, pp. 135-158.
https://doi.org/10.1007/s10869-018-9602-5.

Czech statistical office (2019). “Sample survey of people with health disabilities.” CSU-04412/2019-63.
https://www.helpnet.cz/sites/default/files/vyberove_setreni.pdf.

Firdaus, Diky, Bagus Priambodo, and Yuwan Jumaryadi. 2019. “Implementation of Push Notification for Business
Incubator.” International Journal of Online and Biomedical Engineering (iJOE): 42. doi:10.3991/ijoe.v15i14.11357.

Heryandi, Andri. 2018. “Developing Application Programming Interface (API) for Student Academic Activity Monitoring
using Firebase Cloud Messaging (FCM).” IOP Conference Series: Materials Science and Engineering: 012149.
doi:10.1088/1757-899X/407/1/012149.

Lindsay, S., Cagliostro, E., Albarico, M. et al. 2018. “A Systematic Review of the Benefits of Hiring People with Disabilities”. J
Occup Rehabil 28, pp. 634—655. https://doi.org/10.1007/s10926-018-9756-z

Manzoor, M., Vimarlund, V. 2018. Digital technologies for social inclusion of individuals with disabilities. Health Technol. 8,
377-390 (2018). https://doi.org/10.1007/s12553-018-0239-1

McKinney, E.L. & Swartz, L. 2021 “Employment integration barriers: experiences of people with disabilities”, The
International Journal of Human Resource Management, 32(10), pp. 2298-2320, DOI: 10.1080/09585192.2019.1579749.

Meshur, A.,H. Filiz. 2016. Opportunities for disabled people through ICTs: A perspective from Turkey. International Journal
on Disability and Human Development. 15. 10.1515/ijdhd-2015-0019.

Musil, M., & Novotny, J. 2015. Application development for Recon Jet. LOGOS POLYTECHNIKOS, 6(4), pp. 109-116.

Musil, M. 2017. Android Application Development for Mobile Devices and Implementation of Summer School Course at
Copj. LOGOS POLYTECHNIKOS, 8(4), pp. 40-55.

Ostrow, L., Nemec, P.B. & Smith, C. 2019. “Self-Employment for People with Psychiatric Disabilities: Advantages and
Strategies”. J Behav Health Serv Res 46, pp. 686—696. https://doi.org/10.1007/s11414-018-9625-8.

Rocha, Thiago, Eduardo Souto, and Khalil EI-Khatib. 2020. “Functionality-based mobile application recommendation system
with security and privacy awareness.” Computers & Security. doi: https://doi.org/10.1016/j.cose.2020.101972.

Schmuller, J.2001. We think in UML. Prague: Grada, 2001. ISBN 80-247-0029-8.

Vincent, J. 2020. “Sony’s first Al image sensor will make cameras everywhere smarter”. The Verge. Accessed [2021-06-12]
from: https://www.theverge.com/2020/5/14/21258403/sony-image-sensor-integrated-ai-chip-imx500-specs-price.
Yildiz, S. 2010. Opening a gateway to future for disabled people through information and communication technologies. The

Journal of International Social Research, 3(11), 613-620.

Zhao, Y., lan A. Bond, and Winston L. Sweatman. 2014. “An Android application for receiving notifications of astrophysical
transient events”. Astronomy and Computing (6): pp. 9-27. https://doi.org/10.1016/j.ascom.2014.05.001.

Zhang, Hailong, Atanas Rountev. 2017. "Analysis and testing of notifications in android wear applications,” Proceedings of
the 39th International Conference on Software Engineering. doi: https://doi.org/10.1109/ICSE.2017.39 2019.

(2018) Labour market inclusion of people with disabilities. International Labour Organization (ILO) Organization for
Economic Co-operation and Development (OECD). Paper presented at the 1st Meeting of the G20 Employment
Working Group. https://www.ilo.org/wcmsp5/groups/public/---dgreports/---
inst/documents/publication/wcms_646041.pdf.

388
Proceedings of the 18th European Conference on Management Leadership and Governance, ECMLG 2022


https://www.helpnet.cz/sites/default/files/vyberove_setreni.pdf
https://doi.org/10.1016/j.cose.2020.101972
https://doi.org/10.1016/j.ascom.2014.05.001
https://doi.org/10.1109/ICSE.2017.39%202019

	Smrcka ELG-040-
	1. Introduction
	2. Methodology
	2.1 List of external context diagram objects:

	3. Design of the Information System
	3.1 System description
	3.2 Use Case Diagram
	3.3 Class diagram

	4. Conclusion
	References




