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ABSTRACT

At a time when companies and organizations are called to survive and improve in various areas (e.g. financial
balance, certification by organizations, apply of innovative technologies, automation of operations, etc.), the
proper management and utilization of their available resources (human potential, capital, equipment, etc.) is
perhaps more necessary than ever before. The interaction of the above resources through events, tasks and
decisions within a delimited framework in terms of sequence, constitutes a process. The concept of Process
Management enters into various areas of the day-to-day operations of businesses and organizations and has
evolved (in various forms) over the years. The science of Informatics and its new technological tools is a valuable
help in the effort made for its further development in the present era.

The present dissertation aims to highlight the notion and value of the proper Business Process Management
(BPM) through Business Process Management Systems (BPMS) and as a result, the consequent benefits for
businesses and organizations. For this purpose, a detailed market research was conducted, focusing on open
source software systems so as to make the best possible choice, which was finally proposed for pilot evaluation in
the competent (for the Procurement Process of the Technical University of Crete) department. The software
selected is called "Camunda BPM" and the name given to the system developed for Procurement Management is
"PM SYSTEM". The whole administrative process is desctibed through the Business Process Model & Notation
Language (BPMN) which depicts step by step its stages in the form of a flowchart. Code development (via
Camunda BPM) was necessary to make operational in this process the various modules of BPMN. The final goal
was the implementation of the proposed system and its evaluation in a pilot framework for the execution of the
Procurement Process at the Technical University of Crete. The conclusions drawn will be taken into account for

possible further development and improvement of the existing way of implementation of the above process.
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1 INTRODUCTION

Businesses as well as organizations are called upon to survive and thrive in an increasingly competitive and
demanding business environment. One of the main factors responsible for the increasing complexity lies in the
use of modern information and telecommunication technology. As a result of IT factor, the improvement and
optimization of business processes becomes more necessary than ever before. As IBM (2018) reports, “business
processes allow all the different parts of an organization to efficiently and effectively work together toward their
common goal of serving customers better”. Based on this notion, their proper management is of paramount

importance regarding the way that neatly all organizations operate.

With the purpose of achieving business goals, mainly over the last decade, Business Process Management (BPM)
has become a mature discipline including a well-established set of principles, methods and tools that combine
knowledge from wvarious fields such as Information Technology, Management Sciences and Industrial
Engineering. The above necessity led to the creation at the implementation level of such tools, also known as
Business Process Management Systems (BPMS). BPMs tools belong to a specific category of process-aware
information systems (like CRMs and ERPs) with the difference that they make use of a business process described
in a form of a graphical model so as to coordinate it. In that sense, BPMS tools can be tailored to specific
processes of any kind. The purpose of BPMS tools is to coordinate an automated business process in such a way

that all work is done at the right time by the right resource.

The present thesis aims to take into consideration all the above aspects so as to highlight the potential benefits
from a specific implementation (named “PM SYSTEM”) developed through a suggested BPMS tool (like
“Camunda BPM”) for the needs of improving the Procurement Process conducted in Technical University of
Crete. According to the current state of Institute’s process, some issues (regarding the specifications of products
which differ depending on the needs of every Directorate or Faculty), need to be changed and improved. PM
SYSTEM was designed so as to facilitate the employees of the above process in the attempt of resulting in orders
of a wide range of products with as specific specifications as possible. By this way, Procurement Process will be

reduced in cost (for Institute’s budget) and time (for employees involved).

The present thesis makes an introduction in Chapter 2 with the theoretical meanings and historical background as
far as Business Process Management and Business Process Management Systems are concerned. Chapter 3
describes in detail the current state of T.U.C’s Procurement Process which is followed by a recent market research
resulting in the selection of the suggested tool for the needs of the above administrative process. In addition, it

explains the reasons why Camunda BPM tool was suggested. Camunda BPM core elements and the basic steps of
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process reengineering are described in Chapter 4. Chapter 5 cites the results and findings of the process’s pilot

execution and features feedback gained from the university members used the developed system. Any useful
experience and lessons learned from this thesis project and possible suggestions for the future are referenced in

Chapter 6 (Conclusion).
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2 BACKGROUND

2.1 Business Processes: Meaning & Examples

Businesses and organizations set objectives to be achieved. In fact, in many cases, their survival is directly related
to the outcome of these goals. Such objectives may relate to the production, packaging and distribution chain of a

product in the market or the provision of data through a web portal, depending on the type of business activity.

In order to achieve these goals, a number of actions are required. These actions are usually done sequentially or in
parallel, following a specific flow and are tasks or activities that take place within a company or organization. They
can be performed either by some human factor or in some automated way. As Davenport (1993) reports, this
structured, measured set of activities designed to produce a specific output for a particular customer or market,
defines a business process. All the daily activities of a company or an organization, regardless of its type, consist of
business processes. Some broader business processes may involve smaller ones. For example, manufacturing
which is a general process may include some individual ones like the product assembly and quality assurance.
Finance is considered to be the main process taken place in an accounting department but there are some other

ones which are involved such as invoicing, billing and budgeting.

Therefore, a business process can be defined as a collection of inter-related events, activities and decision points
that involve a number of actors and objects, and that collectively lead to an outcome that is of value to at least one

customer (Dumas et all, 2013). This notion is depicted at Figure 1 below.

Event
o delivers Busi Activi
utcome - Process ctivity
Positive Negative Decision
Outcome Outcome Point
involves
gives
value to
v 1.t
Customer » Actor Object

Figure 1 - Business Process Components
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As a result, a need to manage business processes as correctly and efficiently as possible, has arisen. This is also
considered necessary in cases of complicated processes consisting of multiple and repetitive tasks and activities
which are executed by human actors. This necessity urges businesses and organizations to constantly improve
their processes by following some standards during their execution. This is where Business Process Management

comes to define and make clear these standards. The fundamentals of BPM are presented in the next paragraph of

this thesis.

2.2 BPM: Its value for Businesses

Armed with the definition given for business processes above, this paragraph focuses on the definition and their
importance for the proper management of organizations. Various definitions have been given in an attempt to

clarify what is BPM throughout the years.

As reported by the BPM Institute, “Business Process Management is the definition, improvement and
management of a firm’s end-to-end enterprise business processes in order to achieve three outcomes crucial to a
performance-based, customer-driven firm: 1) clarity on strategic direction, 2) alignment of the firm’s resources,

and 3) increased discipline in daily operations.”

According to the Workflow Management Coalition, “Business Process Management (BPM) is a discipline
involving any combination of modeling, automation, execution, control, measurement and optimization of
business activity flows, in support of enterprise goals, spanning systems, employees, customers and partners

within and beyond the enterprise boundaries.”

As reported by the Association of Business Process Management Professionals, "Business Process Management
(BPM) is a disciplined approach to identify, design, execute, document, measure, monitor, and control both
automated and non-automated business processes to achieve consistent, targeted results aligned with an

organization’s strategic goals."

In other words, BPM oversees the way that an entire process including events, tasks and decisions is performed

with the purpose of adding value to the business and its customers.

In addition, there is a series of factors which highlight the importance of BPM for businesses:

e BPM secks to identify and exploit potential opportunities for optimization of processes within an
organization. Optimization can mean various results and it always depends on the nature and goals of the
organization. Such goals can be the increasing in productivity, reducing in costs, reducing in time to
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complete a task or an entire process, or even reducing errors due to human factor. When it comes to
businesses, all of the above can lead to increased profits.

e When the processes and functions are propetly alighed with the needs of customers, it can lead to better
services and thus increase their satisfaction. By this way, the businesses earn not only more profit but also
more reputation.

e BPM contributes to the monitoring and proper utilization of organization’s resources. These resources
can be the capital, the employees or any stuff used for their work. Avoiding unnecessary usage of these
resources can lead to lower operating expenses for the businesses and at the same time to increase of
productivity.

® BPM contributes to a clearer separation of roles and responsibilities between the staff and the
departments within an organization. As a consequence, it helps in smooth operation of the organization
by avoiding possible disagreements or conflicts regarding the responsibility of doing a task.

2.3 BPM: Historical Background

This paragraph aims to explore the reasons why BPM emerged and evolved over the years from a historical point

of view.

According to the basic notion of BPM, processes are the focal point when it comes to the organizing and
managing of work performed within an organization. It took several evolutionary periods to establish this notion

in the work structures of organizations. Figure 2 provides the course of historical development of BPM.

entire single
process process part of
a

fora
worker's p:;;:élm _) single _) process
focus product fora
single
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entire

worker's pure ’ intermediate ’ pure
capabilities generalist specialist specialist
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Figure 2 - The historical evolution of the concept of process
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During prehistoric times, the notion of self-production and self-consumption prevailed. In those eatly societies,
people who used to produce and consume a good such as food, tools and other items were usually the same. In
industrial terms, people executed their own production processes. As a consequence, they carried out the same

process for all products. In other words, the work structure was based on the notion of pure generality.

During ancient times, there has been a gradual transition from the notion of the pure generalism to the notion of
the intermediate specialism. People began to produce and deliver one particular type of good, such as pottery, or
providing one particular type of services, such as lodging for travelers. Therefore, they carried out a different

process depending on the product or the service.

During the Middle Ages, the level of specialization of the workforce has risen even further. A typical example for
this trend was the craftsmen's guilds. Those guilds consisted of merchants and artisans concerned with the same
economic activity, such as barbers, shoemakers, masons, surgeons and sculptors. The workers were aware of the
whole process in which they were involved but without knowing the processes of producing products and services

that they acquired from others.

During the industrial times and more specifically at Second Industrial Revolution, occured between the second
half of the 19t century and the First World War, this higher degree of specialization of the medieval worker
shifted further towards a form of pure specialization. One of the proponents of pure specialization was Frederick
W. Taylor (1856-1915), who is known as the father of scientific management. One of his four basic principles
refers to the clear division of work and responsibilities between management and workers. It speaks of the fact
that the workers should not deal with the whole production process except with the individual piece of work that
concerns them. The notion of specialization was adopted very quickly and dominated not only in industry but also
in administrative services. As a result of this notion workers would focus on only one part of the process for a

single product and not the whole.

Thus, through Taylor's ideas, a substantial new category emerged in the workplace, that of managers. This resulted
in the monitoring and control of the efficiency of the employees who were now divided into groups and each of
them dealt with an individual part of the production process. The main responsibility of the managers was to set
and ensure the productivity goals by the employees. But this does not necessarily mean that managers could
perform the work they supervised, contrary to what was happening in the Middle Ages with the guild craftsmen
who had a more complete knowledge of their duties. Their main purpose was to optimize the way a job is

performed based on the resources available to them, under their supervision.

With the management of resources, the notion of division of labor in organizations and businesses was gradually

introduced. The issue that arose later was how to differentiate the responsibilities of managers. The solution was
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to group the employees who were dealing with the same part of the production process in the new created
functional units. Therefore, the responsibilities of managers were distributed based on the unit that they had to
oversee. There was also a specific hierarchy regarding these units and their managers. In other words, below the
business units were the departments and below the departments were the groups. This hierarchical structure
formed the basis for businesses today with the organization chart of the responsibilities of directorates,

departments and human staff.

2.4 BPM: Life Cycle

BPM life cycle constitutes the phases of managing processes in an organization. It essentially includes the steps
from plan to implementation and from implementation to maintenance and improvement of a process within
an organization. The life cycle must be practical and detailed where necessary in order for it to be understood
by those involved in the process.

BPM life cycle has appeared in form of various models throughout the literature.

Therefore, the number of life cycle phases is determined in each model depending on the degree of detail
given to it. This paragraph presents and describes BPM lifecycle phases based on their support by BPM
systems. Armed with this criteria, the phases are the following ones: process modeling, process
implementation, process execution and process analysis. The roles involved in the life cycle of BPM are two:
the business analysts (or business managers) who plan and analyze the process models from a business point
of view and the software engineers who are called upon to implement and execute those models.

e Process Modeling: In this phase, the process model is designed and the sequence of flow including
events, tasks and decisions is determined. This can be done with the support of a modeling tool by the
business analysts. Those tools typically support a modeling language so as to depict the process model
in the respective graphical notation. By observing the model of the process, useful information can be
extracted such as the type and object of each task, which person is responsible for carrying it out, etc.
It should be noted that at this phase of the BPM life cycle the designed models are usually at a very
high level of detail reading and they do not include any technical details. Therefore, they must be
transformed into executable ones so as to be able to be executed by a process engine. This is
something that occurs in the next phase, that of implementation.

e Process Implementation: In this phase, the designed process model is enriched with any required
technical details by the software engineers and is converted to an executable model in a process
engine. The executable model of a process cannot be created entirely from the theoretical one of the
previous phase. It must also be described by the Web Services Business Process Execution Language
(WS-BPEL), simply known as BPEL. This standard executable language uses web services so as to
specify actions within the process model. Process Implementation phase is completed with process
model deployment into a process engine.

e Process Execution: After process model deployment, the process engine executes process instances.
The manual tasks are assigned to humans and the automated ones to Web services. In the context of
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Service-Oriented Architecture (SOA), the process itself is exposed as a Web service and can be
invoked by other processes or other clients.

e Process Analysis: Process analysis includes monitoring of running process instances and process
mining. Monitoring may display information on the running process instances in form of dashboards.
Such information may relate to at which spot of the flow the executed process is, what tasks have
been completed and which ones are pending and by which users. Monitoring can also be done from
business analysts, who are able to monitor and evaluate the key performance indicators of the business
through the relevant information. Process mining uses some intelligent methods like algorithms so as
to extract and provide useful information with the purpose of the potential process model
optimization. During process execution some log files are automatically created by the process engine.
These files record the details of the executed process instances. The way in which the process is
executed is deduced from those files with the help of the process mining algorithms. As a result,
business analysts are given the possibility of comparing and evaluating the deduced (from the
algorithms) process model in relation to the initial one. In this way any deviations and optimization
margins can be controlled. Process mining algorithms can also be used for performance analysis of
processes.

BPM lifecycle with its included functionalities is depicted in Figure 3 below:

Process Process
Analysis Modeling

Mining, ‘Semanl'. ]
Manitaring Annotation,
Auto-
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Figure 3 - BPM Lifecycle
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2.5 BPM & Modeling Languages

Business Process modeling comprises the graphical representation of the work done in an organization
(events, tasks, decisions) in a form of flow charts. It is typically performed by business analysts who make clear
their requirements and express their solutions. The model of a process acts as the communication bridge
between business analysts and software engineers and provide the necessary information to manage all the
included activities.

Over the years, various techniques for modeling business processes have been developed.

One of the oldest methods for representing process flow is the so-called flow chart. Flow charts typically
consist of rectangles (representing tasks) and rhombuses (representing points in the process where a decision is
made). Process modeling languages typically comprise three types of elements: “task” elements, “control”
elements and “event” elements. Task elements describe units of work that may be performed by humans or
software applications or a combination thereof. Control elements guide the flow of execution between tasks.
Event elements inform us that something may or must happen within the process and requires a reaction. Such
an example may be the arrival of a message from a customer informing us for an order’s submission. There
may be also other types of elements in a process model but the most basic ones are the 3 mentioned above.

There are various types of flow charts. One of them, the “cross-organizational” flow charts, are divided into
so-called “swimlanes” that denote different organizational units (e.g. different roles or departments in a
business).

Such flow charts are the so-called “UML Activity Diagrams”. However, UML Activity Diagrams are even
more sophisticated than a standard “cross-organizational” flow chart on the grounds that they include
elements to capture data objects, signals and parallelism among other aspects.

Another type of flow charts is the EPCs (Event-driven Process Chains). An EPC is an ordered graph of events
and functions. It provides various connectors that allow alternative and parallel execution of processes.
Furthermore, it is specified by the usages of logical operators, such as OR, AND, and XOR. A major strength
of EPC is claimed to be its simplicity and easy-to-understand notation. This makes EPC a widely acceptable
technique to denote business processes (Anni Tsai et al. 2000).

Other process modeling languages include data-flow diagrams and IDEF3 (Integrated DEFinition for Process
Description Capture Method).

Another widely used for business process modeling standard, based on flow charts and similar to UML
Activity Diagrams, is Business Process Model and Notation (BPMN). The latest version of BPMN is BPMN
2.0 which was released by the Object Management Group (OMG) in January 2011. BPMN, comprises the
following elements: “task” elements which are represented as rounded rectangles, “control” elements (called as
“gateways”) which are represented as rhombuses, “event” elements which are represented as circles and
“sequence flows” which connect all of these elements and are represented as arcs. Sequence flows define the
order in which the process is executed.

Figure 4 below, depicts a BPMN model representing a process order occurs in an e-shop including three roles
of humans.
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Figure 4 - Process model for the orders made in an e-shop

Two decision points are depicted in this model. In the first one, the process follows one of two paths
depending on whether the order is approved or not. In the second one, the storekeeper checks for the
presence or absence of an item in the warehouse. The model also shows the process participants involved.
These are the “employee”, the “storekeeper” and the “accountant”. Each of these participants is shown as a
separate “lane” containing the tasks performed by each one.

The above process model is at a high level of abstraction on the grounds that it presents the absolutely
necessary information hiding any additional details. In other words, it summarizes the information of the
process to an outside person. However, when details of the process concerning someone more specific, need
to be revealed, then the model needs to be more detailed. In that case, the model should be at a lower level of
abstraction.

BPMN happens to be an executable notation, but this doesn’t mean it always has to be. In some cases, models’
goal may be to reveal the theoretical details of the process to someone. In this case, attention to any technical
details is not required. Therefore, such a model may include some additional text annotations so as to clarify
the meaning of certain BPMN elements and help understand the high-level process.

In other cases (such as the measure of process performance), models have to be described in detail. As a result,
further details may be required such as how much time each task takes (on average).

Finally, in a few cases, process models are intended to be deployed into a BPMS so as to coordinate the
execution of the process (as we will see below in this dissertation). As a consequence, much more details
regarding the inputs and outputs of the process and each its elements have to be included.
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2.6 BPMS: Their value for BPM

So far we examined and presented the management of business processes from the management sciences
aspect. This paragraph aims to look at business process management from the IT aspect. In other words, the
ways in which business processes can gain in time and performance by using the BPM technology to
document and support them. The use of BPM technology does not in itself guarantee that an organization or a
business will be completely identified with the part of the management of its processes. A necessary condition
is the adoption and implementation of the basic principles and values that govern process management.

When it comes to BPMS technology, the reference is made to the systems, usually called as Business Process
Management Systems.

As Wil M. P. van der Aalst (2013) reports, BPM systems are generic software systems that are driven by
explicit process designs to enact and manage operational business processes.

The key features and the capabilities offered by business process management systems are the following ones:

e Bridging the communication gap between business analysts and software engineers

As already mentioned in the paragraph that described the life cycle of business processes, the two directly
involved human participants (i.e. business analysts and software engineers) look at how a process is executed
from a different perspective. Business analysts study the model of a process from a business point of view
whereas software engineers from a technical one. Therefore, it makes sense sometimes that there may not the
most appropriate communication between them. BPMS provide the ability to design the model of a process
with the least possible technical detail (as stated in the paragraph 4.5). What is more, sometimes the modeling
tools offered by BPMS can automatically deploy the generated code into a process engine without the
intervention of a specialized person. As a result, software engineers can embed the business logic to the
designed (by business analysts) process model by using a scripting language supported by the BPMS.

e Integration with other applications and systems

BPMS offer integration capabilities with enterprise applications and systems (as displayed in Figure 5 below).
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Integration of People and Systems by BPMS
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Figure 5 - Integration with other applications and systems

BPMS offer the capability of generating forms in a page accessible through an internet browser. These forms
are displayed in a form of task lists to users involved in the process. These task lists can be integrated through
BPMS with enterprise systems involved in the business process. Each user has access to a task list via the
enterprise portal depending on the role and the tasks assigned to him. By completing and submitting the task
form, the process proceeds to the next task which could result in a transaction created in an existing business
system involved in the process.

e Process Simulation

Some BPMS also provide the ability to simulate a process. This can be done with the help of the modeling tool
used by business analysts during the modeling phase. Therefore, business analysts can design the initial model
of a process while running it in a simulation mode. By simulating the process model, the business analysts can
see possible cost and execution time distributions for each task and human resource respectively. Once all the
data is running in the simulator, it is possible to locate bottlenecks in the process flow as well as any possible
design flaws. Based on the results of the simulation algorithm, the initial process model may or may not be
modified accordingly. By this way, process model can be modified multiple times until its final version and its
deployment to a process engine of a BPMS. This can lead to an overall process improvement.
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e  Process Management

BPMS serves as the supervisory system that oversees the business process. By this way, the business processes
are constantly monitored, controlled and so they can be modified and improved. Since all the process steps are
supervised, valuable information can be extracted and utilized by the organization. In particular, process data
concerning the average execution time per task, the wait time before a task is performed by human participants
and cost data can be extracted and evaluated by business analysts. Cost figures can be assigned to the required
time for the completion of each task in the process and opportunity costs to the wait time while a process task
is waiting in queue to be executed. These cost figures could be applied to a live process and they could be
obtained in real time. In addition, business analysts could be notified for any possible abnormal events. One
such event could be an unusual number of banking transactions where the bank manager could be notified in
such a case. Process data could also be used to identify bottlenecks in the flow. For instance, if a customer
service representative needs 50 percent longer on average to process a customer inquiry, business analysts can
be informed about this abnormality and about the performance statistics (i.e., how much time for logging,
researching and responding to an inquiry) of every task the customer service representative accomplished.
Therefore, the possible causes for this abnormality could be investigated, located and resolved.

e Real-Time Process Improvement

Business processes can be improved in real time without requiring a change in the initial process model which
already exists in the modeling tool offered by BPMS. This eliminates the need to gather current process
information. By this way, corrective interventions could be made to the process using a modeling tool. Once
these interventions take effect, any task that started on the initial process version can be completed with the
initial process version parameters and any new task which is to be executed, can be completed with the
improved process version parameters. In essence, BPMS allows both the initial and the improved processes
versions to coexist until all work from the initial one is completed. As a consequence, business processes can
be modified and improved while they are already in progress without affecting the work already done.
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3 THESIS GOALS

3.1 The Procurement Process in T.U.C.

Periodically, the Institute conducts centralized competitions for electronic material such as computers, printers
and peripherals. In the current situation of these competitions, the administrators of the Directorates and
Schools of T.U.C. (Local Administrators) are asked to select products and send them along with their
specifications to the procurement department so as to conduct the competition.

Nonetheless, the current way of carrying out the Procurements process raises some problems.

Very specific specifications make the above competition barren or do not allow many companies to bid. Also,
in the end, the products are overpriced by the few suppliers that will go down in the competition on the
grounds that it is extremely complicated to decode the specifications and this costs time.

The proposed solution is to create proposals from equipment that is common in the market in various grades.
By this way, the Local Administrators will have to select from a range of default products. As a result, this will
lead to multi-piece tenders in specific specifications and not many pieces with separate specifications each.
This will lead to more suppliers who will make offers and cheaper pieces as large orders of the same products

(bulk) will be placed.

The initial proposed BPMN 2.0 model of the Procurement process in T.U.C. is shown graphically in Figure 6
and is described below.
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Figure 6 - The initial proposed BPMN 2.0 model for the Procurement Process in T.U.C.

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE
2021




TRIANTIS STEFANOS

ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS

PROCESS MANAGEMENT SYSTEM (BPMS)

This model had to be differentiated several times during the present dissertation according to the needs of the
BPMN 2.0 standards, the selected BPM software (Camunda BPM) and discussions with people responsible for

the Procurement Process in Technical University of Crete.

So, the final proposed BPMN 2.0 model for the Procurement Process in T.U.C is depicted in Figure 7 below.
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Figure 7 - The final proposed BPMN 2.0 model for the Procutement Process in T.U.C.

A Central Administrator creates specifications for item types that reflect the market supply for different item
types. These item types are made available to Local Administrators along with the current market prices. Local
Administrators are asked to select items according to the needs of their Faculty/Ditrectorate and then system
checks if they are within their available budget. If yes, they send back to the Central Administrator the number
of tracks they want from each item. Since the Central Administrator has received the number of tracks for
each item from all Local Administrators, a final exported (from the system) document has to be sent to the

Procurement Department for the conduct of the competition.
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3.2 Open-Source BPMS: A description based on a recent Market
Research (conducted in 2016-2017 period)

Before selecting the BPMS within which the above Procurement Process has been executed, a market research
was necessary to be carried out so as to focus on six different open-source software tools and compare each
other in the field of BPM. This market research was conducted on the Internet (and more specifically in the
official site of each BPMS), started on September of 2016 and finished on March of 2017 with the final
suggestion of “Camunda BPM” as the software for the development, deployment and execution of the above
process. Our criteria for this suggestion are cited in the next paragraph of this Thesis.

A brief description for each open-source BPMS is following below:

o Process Maker BPM (3.1.3 version)

Having been founded in 2000, Process Maker BPM is entirely web-based and can be accessed through
any web-browser. It can interact with other information systems like ERP and CRM. Its free version is
available under dual license.

Its open-source edition supports some key features like the following ones:

= REST API

Process Maker’s API makes use of REST architecture thus allowing external scripts remote access
and control of its functionality. Using the REST API creates custom interfaces that have access to
the software. REST endpoints can also be accessed within Process Maker either via PHP code in
triggers or JavaScript code in Dynaforms.

= SOAP API

The Web services of this software provide a programming interface for remote control and
integration of software with external systems using compatible SOA protocols. WSDL Web
Services allow remote access to software functionality through the Internet using W3C’s Simple
Object Access Protocol (SOAP) 1.2 and Web Services Description Language (WSDL) 1.1.

= BPMN 2.0 Process Designer
The software process design tool is entirely web-based and allows users to create and edit process

diagrams using the BPMN 2.0 modeling language. It is possible to design more complex workflows
that can be either imported or exported (from/to) other software that supports BPMN.

= HTMLS Responsive Form Designer - Dynaform (Webform) Designer

Electronic forms can be created without the need to write any code.
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Basic Dashboards

Decision makers and managers ate given the opportunity to have a complete "picture" of the
execution of the various procedures by employees.

Output Document Builder

Output documents are files created from HTML templates during the execution of a case and
which are intended to be printed or stored digitally outside the software.

User Portal & Cases Inbox

The user portal consists of Cases Inbox, Search and Document Management.
Users can see the progress of applications they have submitted or requests that require their input.

User Management

The creation of roles, groups and departments is supported, in order to adapt the procedures for
the unique structure, reporting requirements and hierarchy in the organization.

Camunda BPM (7.6.0 version)

Having been founded in 2008, Camunda BPM is a Java-based software that provides the ability to model
and execute in BPMN 2.0 for fully structured activities, in CMMN 1.1 for less structured (compared to
BPMN) activities and in DMN 1.1 for automation of business rules through the plug-in of decision tables.
It is written in Java. A Java Virtual Machine (JVM) is used so as to design, implement and operate business
processes and workflows. This software also provides a REST API architecture to provide interoperability
between computer systems on the Internet, thus allowing the user to create applications that can connect to
a remote process execution machine. Camunda BPM can be used either as a standalone process engine
server or integrated into custom Java applications.

Its open-source edition supports some key features like the following ones:

Design powered by Camunda Modeler

Camunda Modeler is an application for creating BPMN process diagrams and DMN decision
tables. It also allows developers to combine it with the IDE of their choice (such as Eclipse,
Netbeans, Intellij) as long as it can work directly with XML files (BPMN & DMN).

Operation & Execution

It can run on any Java Virtual Machine. Its core engine is accessible through its REST API
architecture or through the Java API architecture.

Running

» Camunda BPM includes three sub-applications which are the following ones:
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Camunda Tasklist where users can implement their tasks.

Camunda Cockpit which provides the ability to monitor the processes during their
operation, their current status, their history as well as the immediate intervention of
the user if necessary.

3. Camunda Admin which provides the ability to manage users and join groups.

N —

» Performance
Its process engine can handle a large number of transactions (process instances) in a short

period of time. This is accomplished in a variety of ways, including reducing database
interaction to the minimum necessary and separating runtime data from historical data.

> Scalability

This software can also act as a cluster. With this feature, a process instance is installed on
each node that has access to the same database as the other nodes.

» Mult-Tenancy

Different clients can work with this software. A typical scenario for this feature is the
operation of Camunda in a cloud environment (e.g. as part of a SaaS application).

> Environment
This software is designed so that it can "run" in different technical environments. This

makes the process easier as it is not necessary to run a specific application server or
database, especially for Camunda.

= Analysis
> Cockpit

All process instances can be entered into the software and tracked through the Cockpit.
This applies to the steps that have been taken as well as to the information regarding when
a change in the data took place, by whom and in what ways.

» Individual extensions for BAM

For Business Activity Monitoring, the user can either develop their own cockpit
extensions (so-called plug-ins) or rely on plug-ins that have been developed, either by
Camunda or others customers and are available to the general public.

» Combination with other tools
This software can be configured to move all log files to an alternate destination. This

destination can be a separate database or an external system (e.g. a data warehouse or a
business intelligence system).
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Bonita O.S. (7.3.3 version)

Having been founded in 2009, Bonita O.S. consists of the following two components:

* The development environment, Bonita BPM Studio which is a graphical environment for creating
processes, applications and data models.

= The execution environment, Bonita BPM Platform which includes the following:

» Apache Tomcat web server applications

» User Interface Designer

» Bonita BPM Portal (visible to users, who can view their work as well as take action on all
the processes involved, thanks to a general to-do list - also used by the administrator to
install, develop and manage processes as well as for creating applications)

» Bonita BPM engine. It can be installed on a Java Virtual Machine, in any web/Java
Enterprise Edition container or it can be used as a simple Java library

» H2 Database

Its open-source version is licensed under the GNU General Public License, version 2.
Bonita O.S. includes the following features:
= Process Modeling

Use of the BPMN 2.0 modeling language
Assigning roles to users

Management of complex data

Sharing repository for process models

YVVYVY

* Connection and integration with external systems

Ability to connect to enterprise systems (e.g. CRMs, ECMs, ERPs, databases, etc.)
Create user links with extensible framework and tools

Integration with open and scalable REST & Java API architectures

Automatic synchronization of the organization for more efficient management of users

YV VY

* Easy adjustment

> Ability to make changes to applications in real ime without interruption
> Ability to create "ad-hoc" tasks to improve process flexibility
» Immediate handling of errors with the possibility of repairing, replacing or skipping failed

activities

= Scale applications

> Ability to fully monitor with integrated dashboards and graphical case visualization
» Monitoring of business petformance indicators (KPIs) with user-defined reports
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e Activiti BPM (5.22.0 version)

Having been founded in 2010, Activiti BPM is a lightweight Java-based BPM workflow management
software platform for business people, developers and system administrators. This software supports the
BPMN 2.0 modeling language and is written in Java. It is distributed under the Apache Software License
2.0 license. It can run in any Java application, on a server, in multiple nodes as a cluster since all its
services are stateless and in the cloud.

Its process design tools include an Eclipse-based and Web-Based BPMN Editor.

This software consists of 2 different components, each of which performs a separate purpose:

1. Runtime
= Activiti Engine

It is the core element of the software. It is written in Java and runs procedures described
in BPMN 2.0.
The basis of its architecture consists of Process Virtual Machine.

Some of its basic properties relate to the following ones:
» Java Event listeners

It practically allows developers to enrich a process with additional technical
details that do not appear in the diagram. Therefore, non-technically skilled
business users do not need to know the technical aspects of the chart.

» Customized activities

Allows even non-technical users to create an extended description with a
specific activity that does not fit any type of activity. In this case, the developer
has 2 options:

The first, to suggest to the user a different model based on an existing type of
activity. The second (which is also the uniqueness of Activiti), to write a custom
activity in Java code that implements the complex behavior described by the
user. In this case, the diagram will remain as given by the user.

» BPMN shortcuts
Finally, another innovation of this software is the use of shortcuts (BPMN
shortcuts) which contrasts the issue of great detail that exists in some parts of
the BPMN 2.0 language.
2. Management & Modeling
= Activiti Explorer
It is a web application that provides all users of the system with access to the Activiti

Engine runtime. It includes task management, inspection of process instances,
management features, and viewing reports based on statistical historical data.
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Activiti Modeler

It is used to write compatible (BPMN 2.0) procedures using a browser. Process files
are stored by the server in a database. Activity Modeler is no longer under active
development by the main software team but remains available as part of the Activity
Explorer web application.

Activiti Eclipse Designer

It is an Eclipse plugin that allows users to model, test and deploy processes in
BPMN 2.0 from their application IDE environment.

JBoss jBPM (6.5.0 version)

Having been founded in 2014, JBoss jBPM is a lightweight and fully open-source software written in Java
that allows to model, execute and monitor business processes using the latest BPMN 2.0 specifications
throughout their life cycle. It can run in any Java environment, either embedded in the user application or
deployed as a service.

It is distributed under the Apache Software License 2.0 license.

The main components of this software are described below:

Core Engine

It is the main component of the software. It is a "light" business process engine that

can be integrated, either as part of the user application or deploy as a setvice
(possibly cloud).

Process Designer

The web-based Designer makes it possible to design business processes. It is aimed
at business users and offers a GPU for viewing and editing business processes,
which looks like the Eclipse plugin. Process simulation is supported.

Data Modeler

It enables non-technically trained users to view, edit and create the type of data
contained in the processes. This tool provides an easy, direct and visual aid for
creating both logical and physical data models.

Form Modeler

Itis a form editor that allows users to create forms to "capture" and display
information during the process or execution of a task.

Process Instance & Task Management

Through a web-based management console, business users can manage business
processes.
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= Business Activity Monitoring

Provides the opportunity to non-technically trained users of the visual composition
of business dashboards.

=  Workbench

It is a web-based application that combines all the aforementioned web-based tools
into one configurable solution.

= Eclipse Developer Tools
They provide the ability to integrate business processes into the user development
environment. They address to developers. They include a graphical processor for

creating business processes (drag & drop) and many testing and debugging
capabilities.

YAWL (4.1 version)

Developed by Will van der Aalst (Eindhoven University of Technology, Netherlands) and Arthur ter
Hofstede (Queensland University of Technology, Australia) in 2002, this fully open-source language is
based on Petri Nets on the one hand and Workflow Patterns on the other. These patterns form a
commonly accepted reference point for the suitability or not of the specifications of a process language. It
has open interfaces based on Internet standards, thus enabling developers to plug-in existing applications
as well as extend and customize the system in many ways. It also provides a GPU with a built-in
verification feature, helping developers "capture" workflow models and automate timely detection of
errofs.

It is distributed under the LGPL license.

This language features the following capabilities:

= Support for workflow patterns (standards) and in particular those related to control
and resources

= Present and handle all data as XML documents (XML Schema, XPath and XQuery)

= (Clear specifications and automatic verification. There ate 2 different approaches
regarding the verification. One is based on reset nets and the other one on transition
constants via the wof YAWL editor plug-in. This determines whether a workflow is

correct at design time

= Setting timers for tasks

= Automated support for creating screens through JavaServer Faces technology.
Ability to connect user screens to tasks
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= This language can be run with the following (at least) databases: PostgreSQL,
MySQL, Apache Derby, ORACLE and HSQLDB

= Exception handling (handling of events or incidents which for some reason were not
defined in the process model)

= Support for dynamic workflow through the Worklets approach. Workflows can thus
evolve over time to meet new and changing demands

= Simple deployment. It offers a number of automated installers as well as an intuitive
graphical design interface

= Service-oriented architecture that can therefore replace existing components with its
own or expand the design environment with new components

= Support for automatic creation of electronic forms
= Tasks can be assigned to people, Web Services, external applications, or Java classes

= Support for simulation (via a link) with the process mining environment

To sum-up, two aggregate tables (Figure 8 and Figure 9) with the supported features of the Business Process
Management Lifecycle as far as the above described 6 open-source BPM tools is concerned, are following below:

Criteria
|1 Supported BF Modeling Languages BPMMN 2.0/Mot 3 EPMN 2.0/Al elements BPMN 2.0/Not 3
1.2 Interopera bilty Import/Export BRMN Supported/BFMM 2.0 Roundtrip Import : BFMN 2.0, XPOL 1.0, JBFM 3.2/Export BPMN 2.0, image files
1.3 Modeling of Business Rules Subscription Supported Partially Supported
1.4 Generate Process Documentation Supported/PDF, DOC Supported [Java libraries are required) Subscription/PDF, DOC, HTML, RTF, PPT
1.5 Reuse BP Models Supported Not Supported Mot Supported in the Community Edition
1.6 Maonitoring of KPIs Subscription Subscription Subscription
 eeesOegrs - ]
11.1 Supported Programming L PHP E J3vaSoript Java B Javasonpt Java, Groovy scripts
|1.2 Designing User Interfaces Supported,runs in a browser & starts 3 web server Supports both Supported,runs in 3 browser & starts a web server
11.3 Support for importing organizational structure LDAP & Active Directory LDAP & Active Directory Subscription
114 Support for assigning roles to users Supported Supported Supported
11.5 Support for adding SLA B KPIs Subscription Subscription Subscription
116 Tranzlation into executable modets Partially Supported Supported Supported
11.7 Supported BF Exscution Languages ProcesshMaker Mot Specified Mot Supported
I1.E hManaging user sooess leve! Supported Supported Supported
118 Support Exception Handling Mot Supported Supported Supported
T e |
111.1 Suppaort for distributed execution Nat Supported Supported/Clustering Subscription/Clustering
1112 Supported Server 05 Linux, Windows / Unix, FHF Windows, Mac OS5 X, Linux Windows, Linu
1113 Support for integration with other zystems B services REST API B WEDL Java B REST API Java B REST AP
V.1 Wersion management of BF models Supported Subscription Supported
1.2 Support for informing users Subscription Supported Subscription
V.3 Document ma: Supported Not Supported Supported
IV.4 Support for calendar management Supported Supported Supported
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Criteria
V.1 Suppaort for technical B control Subscription Mot Supported Supported
.2 Change the role of 3 resource for 3n activity Supported Supported Supported
.3 Support for informing wsers in caze of failures Mot d pported Supported
V.4 Support for business activity monitoring [BAM) Supported Supported Subscription
.5 Support for changing business rules Subscription Subscription Not Supported
V.6 support for changing the workload balance Supported Supported SubsCripth i
V.7 Suppart dashboards and reports Supported Supported Subscription
1.1 Support for process verfication Subscription Supported Supported
W|.2 Support for process simulation Mot d Mot Supported Mot Supported
V1.3 Support for recording historical process execution data Subscription log files & DB Subscription
V1.4 Support for Bl and Process mining tools Subscription Subscription Subscription
WII.1 Training Supported Supported Supported
iI1.2 Latest Redease July 31, 2020 May 22, 2020 June 35, 2020
W11.3 Fully open-source Mo No Mo
V114 Founded year 2000 2008 2008
W15 Eaze of i i Eazy Difficult Eazy
VILE P Mo JDKE Java wersion B update 121
V1.7 Execution Engine Yes Yes Ve
1I.E E-mail Subscription e Ve
VI8 Web-based Yes Yes Yes
Wl. 10 Digital signature Fartialy Mot Supported Mot Supported
WIl.11 Secure Sockets Layer [S5L) Mot d Mot Supported Supported

Figure 8 - Comparing the supported features of BPM Lifecycle for each BPMS tool

Criteria

1.1 Supparted BF Modeling Languages

EFMN 2.0 BPMN 2.0/Not all FEAWL
1.2 Interoperability Imipart/Export BFMN 2.0 Impart/Export BFMN 2.0 PMG images, CPN models
1.3 hodefing of Business Rules Supported/Drools Supported/ Drooks & constraints Supported
|4 Generate Frocess Documentation Subscription/ WS office, FOF Supported [Auto)/Excel, C5V Supported) Auto
|.5 Rewse BF Models Suppaorted Supported Supported
1.5 Maonitoring of KFIs Mat Supported Not Suppaorted Wot Supported

11.1 Supported Programming Languages

Iava B lavasorpt Iava, Javascript, MVEL Iava
11.2 Designing Uzer Interfaces Both are supported Supported) Javaserver Faces
11.3 suppart for importing organizational structure LDwAP B Active Directory Supported Supported
|14 Support for assigning roles to uzers Supported Supported Supported
11.5 Support for adding SLA B KFIs Mot Supported Not Supported Not Supported
11.8 Translation into executable models Supported Supported Automatic
11.7 Supported BP Execution Languages Not specified FAWL
11.E Managing user aocess level Supported Supported Supported
11.2 Support Exception Handling Supported Supported Supported

111.1 Suppaort for distributed execution

Supported)/ Clustering Partially Supported/vFS Clustering Not Supported
111.2 Supported Server 0% windows, Linu, Mac 05X wWindows, Mac 08 X, Linux windows, Linux, Mac 05 X
111.3 Suppaort for integration with other systems & services Java, REST &F1 B wWsDL [REST, JMAS, J3va) &P B WS Wweb Services
W1 Werzion management of BF models Supparted Supported Supported
1w.2 Suppaort for informing users Supported Supported Partially Supported
V.3 Document man3agement Subsoription Supported Supported
1V_4 Support for calendar management Mot Supported Supported Supported
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Criteria
.1 Suppaort for technical monitoring & control Mot Supported Mot Supported Mot Supported
.2 Change the role of 3 resource for an activity Supported Supported Supported
V.3 Support for informing users in caze of failures Suppaorted Supported
W4 Suppaort for business activity monitoring [BAM) Mot Supported Supported Partially Supported
.5 Support for changing business rules Mot Supported Not supported partigly Supported
V.6 Support for changing the workload balance Supported Supported
V.7 support dashboards and reports Partially Supported Supported Mot Supported
V1.1 Suppaort for process werification Supported Supported Supported
W1.2 support for process simulation Supported Supported Supported
W13 Support for reconding historical prooess exscution data oz filez B DB oz files, DE B M3 proces:s log files
W14 Support for Bl and Process mining tools Supported Supported Supported
WIl.1 Training Partially Supported Supported Supported
VII.Z Latest Release May 17, 2019 July 2B, 2020 March 13, 2020
W13 Fully open-sounce Yes/Afrescn Yes,/ Red Hat ez Fheni B &oclana
W14 Founded year 2000 2014 2002
V115 Ezze of installation Difficult Difficult Eazy
W5 Instaliation prerequizites IDK &+, Eclipze Indigoy/Juno, Apache Tomcat JDK 5+, Apache Ant L7+ JRE 5+
W17 Execution Engine = = Yes
WILE E-mai LS Yes
VI1.9 web-based Yes Yes Yes
WII.10 Digital signature Supported
w1111 Secure Sockets Layer [551) Mot Supported

Figure 9 - Comparing the supported features of BPM Lifecycle for each BPMS tool

Having analyzed the 2 tables above, we can mention the following for each feature of the BPM lifecycle:

I. Supported Languages and Standards

¢ Supported BP Modeling Languages: BPMN 2.0 is supported by all the above BPM tools except of
YAWL which supports its own modeling language.

e Interoperability: The import as well as the export of BPMN models is supported by all the above BPM

tools except of YAWL. It is worth mentioning the interoperability capabilities of Bonita OS as it seems to

support the import of additional models except of BPMN.

e Modeling of Business Rules: This feature is supported by all the above BPM tools. It is worth
mentioning that Process Maker BPM only supports this in its enterprise edition and that Bonita OS

partially supports it.

Generate Process Documentation: This feature is supported by all the above BPM tools. It is worth
mentioning that Bonita OS which supports this in its enterprise edition can generate multiple types of
documents. Camunda BPM supports the manual generation of documents (e.x. PDF) with the invoke of
custom libraries (e.x. in Java).

Reuse BP Models: This feature is supported by all the above BPM tools except of Camunda BPM. It is
worth mentioning that Bonita OS does not support this feature in its community edition.
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Monitoring of KPIs: Monitoring of key performance indicators which are measurable values that denote
how effectively a business achieves its key business objectives, is only supported by the enterprise edition
of Process Maker BPM, Camunda BPM and Bonita OS.

Process Design Tools

Supported Programming Languages: It is worth mentioning that Java programming language is
supported by all the above BPM tools except of Process Maker BPM. The second most usable
programming language as far as these BPMS is concerned is Javascript.

Designing User Interfaces: This feature is supported by all the above BPM tools. It is worth
mentioning that in the majority a web browser is used which starts a web server. No data found for JBoss
jBPM.

Support for importing organizational structure: LDAP and Microsoft Active Directory servers are
offered for connection with the majority of the above BPM tools.

Support for assigning roles to users: This feature is supported by all the above BPM tools.

Support for adding SLAs & KPIs: Service Level Agreements (SLAs) and Key Performance Indicators
(KPIs) are only supported by the enterprise edition of Process Maker BPM, Camunda BPM and Bonita
OS.

Translation into executable models: This feature is supported by all the above BPM tools. It is worth
mentioning that Process Maker partially supports the translation of designed models into executable ones
and that YAWL automatically supports this feature.

Supported BP Execution Languages: Process Maker and YAWL support their own execution
languages. Bonita OS does not support this feature. It was not specified from the current market research
if the rest of BPM tools support this feature.

Managing user access level: This feature is supported by all the above BPM tools.

Support Exception Handling: Mechanisms of handling the runtime errors so that normal flow can be
maintained is supported by all the above BPM tools except of Process Maker BPM. Camunda BPM
handles these errors depending on their type (technical malfunctions, business errors) and raises them as
Java exceptions by including five different methods for handling. A usual handling method is to throw the
exceptions to the client (e.x. an error dialog which states the cause of problem appears on uset’s
frontend).

Deployment Criteria

Support for distributed execution: Clustering is offered by all the above BPM tools as the supported
method for distributed execution. By this way, the process engine can be distributed to different nodes in
a cluster (each one connected to a shared database) leading to scale-up or fail-over capabilities. It is worth
mentioning that Process Maker BPM and YAWL do not support this feature.
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Supported Server OS: Microsoft Windows and Linux operating systems are supported by all the above
BPM tools.

Support for integration with other systems and services: REST API, Java API and Web Setvices are
the most common methods offered by the above BPM tools for integration with other systems and
services.

Execution & Operation Criteria

Version management of BP models: This feature is supported by all the above BPM tools. It is worth
mentioning that Camunda BPM only supports this in its enterprise edition.

Support for informing users: This feature is supported by all the above BPM tools. It is worth
mentioning that Process Maker BPM and Bonita OS only support this in their enterprise edition.

Document management: This feature refers to case files which incorporate documents processed by a
Document Management System. It is supported by all the above BPM tools except of Camunda BPM.

Support for calendar management: This feature refers to the use of Business Calendars so as to make
date calculations (e.x. next available date) per task. It is supported by all the above BPM tools except of
Activiti BPM.

Monitoring & Control Criteria

Support for technical monitoring & control: This feature refers to monitoring of system’s technical
aspects (e.x. system’s response time, system’s load, server’s issues, connection problems). The aspect of
control concerns the execution logged data so as to gather information about KPIs. It is only supported
by Process Maker BPM and Bonita OS.

Change the role of a resource for an activity: This feature refers to the management of authorizations
for each human resource (user/group) on a task. It is supported by all the above BPM tools.

Support for informing users in case of failures: This feature is supported by all the above BPM tools
except of Process Maker which does not support it and YAWL for which no any data found.

Support for Business Activity Monitoring (BAM): This feature refers to the monitoring of business
operations (e.x. monitoring log files, calculating KPIs, requesting information about the running process
instances) so as to identify successes (e.x. milestone dates) or problems (e.x. process bottlenecks). It is
supported by all the above BPM tools except of Activiti BPM. It is worth mentioning that Bonita OS
only supports this feature in its enterprise edition. In addition, YAWL supports partially this feature.

Support for changing business rules: This feature refers to the dynamic (without the need for
deploying a new instance in software’s engine) update of formulated constraints based on organization’s
descriptions and facts. It is not fully supported in any community edition of the above BPM tools.
Process Maker BPM and Camunda BPM support this in their enterprise edition and YAWL partially
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supportts it. Especially for Camunda BPM, business rules can be encapsulated (and being automated) in a
DMN model which is bound to a Business Rule task of the BPMN model.

Support for changing the workload balance: This feature refers to the capability of reassigning tasks
ot shift/defer users' responsibilities in case of their ovetload. It is supported by all the above BPM tools.
It is worth mentioning that Bonita OS only supports this in its enterprise edition. No data found for
JBoss jBPM. Especially for Camunda BPM, two patterns of task assignment are supported. The simplest
one (based on “Pull” technique) which allows the user to claim for a task in a common Group. And the
more sophisticated one (based on “Push” technique) in which specific tasks are allocated (by the system)
to specific users based on their authorizations.

Support dashboards and reports: This feature is supported by all the above BPM tools except of
YAWL. It is worth mentioning that Bonita OS only supports this in its enterprise edition and that Activiti
BPM only supports the reports.

Analysis Criteria

Support for process verification: This feature refers to ways that ensure the proper execution of the
process (e.x. inspection of process’s data is done in databases and “Cockpit” webapp in the case of
Camunda BPM). It is supported by all the above BPM tools. It is worth mentioning that Process Maker
BPM does not supportt it in its community edition.

Support for process simulation: This feature is supported by half of the above BPM tools and more
specifically by Activiti BPM, JBoss jBPM and YAWL.

Support for recording historical process execution data: This feature is supported by all the above
BPM tools. It is worth mentioning that Process Maker BPM and Bonita OS only support this in their
enterprise edition. Log files and database are used for the recording of historical process execution data in
almost all of these tools.

Support for Business Intelligence and Process Mining tools: This feature is supported by all the
above BPM tools. It is worth mentioning that Process Maker BPM, Camunda BPM and Bonita OS only
supportt this in their enterprise edition.

Other Criteria
Users Training: Users training can be provided by all of the above BPM tool companies.

Latest Release: All of the above BPM tools have released their last update version during current year
(2020) except of Activiti BPM which has released its last version during previous year (2019). The
majority of these tools are updated every six months.

Fully open-source: Half of the above BPM tools are fully open-source and more specifically the Activiti
BPM, the JBoss jBPM and YAWL.
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Founded year: All of the above BPM tools have been founded during the last 20 years. Process Maker
BPM is considered the oldest one as it has been founded on 2000 and JBoss jBPM the newest one as it
has been founded on 2014.

Ease of installation: Half of the above BPM tools are considered to have an easy way of installation and
the rest of tools a difficult one. More specifically, Process Maker BPM, Bonita OS and YAWL are

considered easy in their installation and the rest are considered a bit difficult.

Installation prerequisites: Java environment (JRE or JDK) is required in almost all of the above BPM
tools except of Process Maker which has no specific requirements.

Execution Engine: All of the above BPM tools feature an execution engine for the technical execution
of the designed models.

E-mail: The ability to send emails is supported by all of the above BPM tools. It is worth mentioning that
Process Maker only supportts this capability in its enterprise edition. No data found for JBoss jBPM.

Web-based: All of the above BPM tools are offered through the browser.

Digital signature: Digital signature is only offered by YAWL. Process Maker partially supports this
capability. No data found for Activiti BPM and JBoss jBPM.

Secure Sockets Layer (SSL): SSL is only supported by Bonita OS. No data found for Activiti BPM and
JBoss jBPM.
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3.3 Camunda BPM: Selection Criteria for T.U.C.’s Use Case

Having completed with the market research on each official site of every of the above BPM tools, we had to come
up with our final suggestion for the use case of T.U.C.

Based on the above aggregated table by recording the supported (by each BPM tool) features of Business Process
Management Lifecycle, Camunda BPM was our suggested choice.

The criteria that affected our decision were the following ones:

e General Criteria

* Frequent update and release of Camunda BPM product (every 6 months).

= Product’s installation prerequisites are lightweight (180 MB usage of computer’s disk).
= Web-based console (access from any device connected to Web).

= Rich documentation in product’s official site and public Forum where software’s team and
community’s users answer all kinds of questions.

e Modeling Criteria

* BPMN 2.0 standard is supported and what is more, all of its elements were found in our use case’s
process diagram since Camunda Modeler is said to include all BPMN 2.0 elements.

e Design Criteria

= Users and Groups Management and more specifically the assignment of roles and authorizations
(such as access rights) can be done very quickly and easily through Camunda Admin webapp.

e Execution & Operation Criteria
* Camunda BPM can be well integrated with other systems and services.

*  Camunda BPM provides the ability of automated tasks and services (such as the notification of
users and groups).

e Monitoring & Control Criteria

®  Business Process flow and uset’s activities are displayed through a basic and simple Dashboard
inside Camunda Cockpit webapp.
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4 PROCUREMENT PROCESS REENGINEERING

4.1 Software Architecture

As said above, the chosen BPM software for this thesis is Camunda BPM. Camunda BPM is a Java-based
framework. It is developed in Java and its scope is focused on designing, implementing and running business
processes and workflows on a JVM. This software also provides a REST API architecture so as to allow technical
users to create applications that can connected to a remote process execution machine. Camunda BPM can be

used either as a standalone application or embedded in Java applications.

The architecture of main components of Camunda BPM is briefly described below:

e Process Engine Architecture

Thread

Process Engine

. . - Command
Public Ap1 ! Pattern

Persistence Layer

(MyBatis ORM)

JDBC
‘ Eelational

\? Database

Asynchronous
Background Work

Figure 10 - Camunda’s Process Engine Architecture (Camunda Documentation)

The process engine consists of the following components:

= Process Engine Public API

It allows the interaction between Java applications and process engine based on its service-
oriented API. Process engine delegates its different responsibilities to individual services. The
public API features a command-style access pattern. A command interceptor, used for setting up
thread context, routes the threads which enter the process engine.
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= BPMN 2.0 Core Engine
This is the core of the process engine. It comprises an execution engine for graph structures
(PVM - Process Virtual Machine), a BPMN 2.0 parser which transforms BPMN 2.0 XML files
into Java objects and a set of BPMN Behavior implementations (providing the implementation
for elements like gateways or service tasks).

= Job Executor

The Job Executor processes asynchronous background work such as timers or asynchronous

continuations in a process.
= The Persistence Layer

The process engine comprises a persistence layer which persists the status of the process instance
to a relational database. “MyBatis” mapping engine is used for object relational mapping.

Camunda BPM Platform Architecture

Camunda BPM platform is a framework which can be deployed in different ways.
A brief description of the most common deployment ways is following:

= Embedded Process Engine

Process Engine ______
Jar Library

Java Application
zar, Jjar, .ear

Figure 11 - Embedded Process Engine (Camunda Documentation)

The process engine is added as an application library to a Java application. This way, the process
engine can easily be started and stopped with the application lifecycle. Multiple embedded process

engines can run on top of a shared database.
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* Shared, Container-Managed Process Engine

Java Applications

Process Engine

(Container Service)
L Runtime Container

(Application Server)

Figure 12 - Shared, Container-Managed Process Engine (Camunda Documentation)

The process engine is started inside the runtime container (e.x. application server). The process
engine is provided as a container service and can be used by all applications deployed inside the
container. The concept can be compared to a JMS Message Queue which is provided by the
runtime and can be shared by all applications. There is a one-to-one mapping between process
deployments and applications. The process definitions which are deployed by an application, are

monitored by the process engine, which delegates execution to the application in question.

It must be noted that this distribution of Camunda BPM platform was chosen for our installation

case.

= Standalone (Remote) Process Engine Server

Remote Applications Standalone
Communication via Rest Webservices Process Engine Server

Figure 13 - Standalone (Remote) Process Engine Server (Camunda Documentation)
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The process engine is provided as a network service and can interact with different applications
running on the network via a remote communication channel. REST API can be used so as to
make the process engine accessible remotely. Except for REST API, different communication

channels can be used (like SOAP Webservices or JMS) but need to be implemented by users.

4.2 Programming

In this paragraph, the implementation of the thesis project using Camunda BPM 7.12.0 is described. For the
purpose of the thesis, a system was developed, which will be extensively described and will be referred as “PM
SYSTEM”.

Before starting PM SYSTEM’s development, it was necessary to be guided through Camunda’s BPM initial steps.
For this purpose, we had to examine and move based on the “Get Started with Camunda and BPMN 2.0” steps
of Camunda’s official site. The site provided a basic BPMN 2.0 tutorial example so as to get acquainted with

software’s environment and any special requirements.

Get Started steps are described below:

e Download and Installation

First, we had to install a set of prerequisite tools (like Java Development Kit 1.8+) and an Eclipse IDE.
After, we had to download a distribution of the Camunda BPM Platform. We had to choose from
different distributions for various application servers. In our thesis project, we used the Apache Tomcat-
based distribution. After having downloaded the selected distribution, we had to unzip it inside a
directory folder of our choice. We named that directory folder as “triantis”. Then, we executed the script
file, named “start-camunda.bat” (since we used Windows O.S.) so as to start up the application server and
open a welcome screen (http://localhost:8080/camunda-welcome/index.html) in our web browser as
depicted in Figure 14 below.

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE
2021



http://localhost:8080/camunda-welcome/index.html

ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS
TRIANTIS STEFANOS PROCESS MANAGEMENT SYSTEM (BPMS)

Webapps

Figure 14 - The initial web page of Camunda BPM Platform

Similarly, we downloaded and installed the Camunda Modeler and unzipped it in the same directory

folder (“triantis™).

Once we successfully unzipped the application, we ran it via the executable “camunda-modeler.exe” file

(since we used Windows O.S.).

Project Setup

The setup of our project in the IDE of our choice (Eclipse IDE Neon 2 Package for Java EE
Developers) is described here. First, we had to create a new Maven project (named
“clectronic_equipment_competitions”) and more specifically a WAR project. Next, we had to set up the
Maven dependencies for our new process application. So, we added the following dependencies (Figure
15) to the “pom.xml” file of our project and performed the first build by selecting this file in the Package
Explorer, performing a right click and selecting “Run As/Maven Install”.
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<?xml version="1.8" encoding="UTF-8"?>

" xmlns:xsi="http://
1/4.8.8 http:/

<project xmlns="http://maven.apa

®xsi:schemalocation="htt

i org/P
<modelVersion>4.8.8</modelVersions>
<groupldrorg.camunda.bpm.getstarted</groupld>
<artifactId»loan-approval</artifactId>
<version»@.1.@-SNAPSHOT</version>
<packaging»war</packaging>

<properties>
<camunda.version>7.14.8<,/camunda.version>
<maven.compiler.source>l.8</maven.compiler.source>
<maven.compiler.target>1.8</maven.compiler.target>

</properties>

<dependencyManagement>
<dependencies>
<dependency>
<groupldrorg.camunda.bpm</grouplds
<artifactId>camunda-bom</artifactId>
<version>${camunda.version}</version>
<scoperimport</scope>
<typerpom</type>
</dependency>
</dependencies>
</dependencyManagement>

Figure 15 - Camunda Maven Dependencies

Next, we needed to create a package “org.camunda.bpm.myproject.electronic_equipment_competitions”
and add a process application Java class file (Figure 16) named
“ElectronicEquipmentCompetitionsApplication” inside it. This file constitutes the interface between our

application and the process engine.

£ ElectronicEquipmentCompetitions&pplication.java

1 package org.camunda.bpm.myproject.electronic_equipment_competitions;

import org.camunda.bpm.application.Processfpplication;

- import org.camunda.bpm.application.impl.ServletProcessfApplication;

[Processapplication("Electronic Equipment Competitions App")
public class ElectronicEquipmentCompetitionsfpplication extends ServletProcessfApplication {

& A4 empty implLem

1

m
m

ntation

Figure 16 - Process Application Java Class File

Last, we had to add the “META-INF/processes.xml” deployment descriptor file (Figute 17). This file

allowed us to provide a declarative configuration of the deployments this process application makes to the
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process engine. This file had to be added to the “stc/main/resources/ META-INF” directory folder of our

Maven project.

e processesxml

k?xm] version="1.0" encoding="UTF-8" 2>

<process-application

wmlns="http://ww.camunda.org/schema/1.8/ProcessApplication™

<process-archive name="electronic_equipment competitions">
<process-engine>default</process-engine:
<properties:
<property name="1isDeleteUponUndeploy"”:false{/property>
<property name="isScanForProcessDefinitions">true</property>
</properties>

</process-archive>

</process-application:

Figure 17 - META-INF/processes.xml File

Process Modeling

In the use case of electronic equipment procurement, two flow charts were designed: The Main Process
which starts (with the products entry on system) and ends (with the export of the final document of
orders) by the admin. And the Subprocess which is called by the Main one. The rest of users are involved
here and they select their desired products from admin’s pre-configured list.

As stated above, Camunda BPM comes with a modeling tool (Camunda Modeler) for designing BPMN
2.0 workflows. Apart from visual modeling, this tool allows users to edit all properties necessary for
technical execution of the model.

The whole process is depicted and described below:
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= nfigure Selection of »part the

= 'C-:: gu § ,:",G Receive the Expo

E products and products from orders document with

= specifications Local Admins = orders

= Time for supplics L End of Process
5

[ 5]

Figure 18 - Main Process of Electronic Equipment Competition

— —Export the
Select Products document with
orders

List Recenved Products Selecied

Local Administrator

Figure 19 - Subprocess of Electronic Equipment Competition

The Main Process (Figure 18) starts with a Start Event (“Time for supplies”) represented by a circle. It is up
to admin when to start a new process instance. It is followed by a User Task (“Configure products and
specifications”) represented by a rounded rectangle and is executed by the admin. In this task, the admin
adds the products (with their respective specifications) to an items list. Once this list is filled-in and the task
form is successfully submitted, the process execution atrrives at a parallel multi-instance Call Activity
(“Selection of products from Local Admins”) represented by a rounded rectangle with a thick border.
Then, this element automatically calls the Subprocess of the Electronic Equipment Competition (Figure 19)
and at the same time, a number of local instances for the User Task ("Select Products") are created, who are
also the assignee users. It must be noted that this User Task is executed on parallel by the assignee users.
From now on, the Main Process waits until the Subprocess is completely ended and continues afterwards.

At this stage of the process, assignee users for the orders have to select a number of products (with their
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specifications) from the preconfigured admin’s list, based on the budget and the needs of their
Faculty/Directorate. Duting their selections, the system automatically checks “on-the-fly” the available
balance of their orders. Once their order’s cost is covered by their budget and the task form is successtully
completed, each user moves on the next task form (“Export the document with orders”) where the
possibility of a pdf file export (with the submitted choices) is provided. Once all local instances of the
Subprocess have been successfully completed, the Main Process continues. Then, admin receives and views
in the User Task form (“Receive the orders”) the aggregated list of the users’ orders and moves on the last
step of the process by exporting this list in a form of a pdf document (“Export the document with
orders”). The whole process is completed with an End Event (“End of Process”) represented by a thick
circle.

Since we have modelled two executable flow charts, we had to configure some property fields like the “ID”
(used by the process engine as identifier for the executable flow chart), the “Name” and set the
“isExecutable” property to “true” (because otherwise the process definition is ignored by the process
engine) as depicted in Figures 20 and 21 below.

On the right-hand side of the modelling canvas, we view the Properties Panel for each of the described
flow charts respectively. It must be noted that the two bpmn files were saved in the “src/main/resources”

folder of the Eclipse workspace path in the electronic_equipment_competitions application project.

Participant_Oiw5n56

= General
i
o Participant_0w5n56
A0 Name
£ = = = A Central Administrator
g - Confgure Selecton of " Receive the - Bponine F<s Process Id
g products and products from ordore document with
= specifications Local Admins faers orders MainAdmin
z I
5 |Time for suppies Il (+] End of Process .
5 =
b3 £ [ Process Name
2| | Keviomde Aoxepoic
3
g version 100
&

# Executable

External Task COH.‘IQUJ’J!IDJI
Task Priority

Job Configuration

Job Priority

Figure 20 - Properties Panel View of Main Process
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Participant_1tmguh2

General

W
Participant_1imquh2

Name

Local Administiator

S]]

e WO
i

Process Id

= =
T —Export the
Select Products document with
orders
List Recerved Products Seiected

Local Administrator

LocalAdmin

Properties Panel

@ Executable

External Task COH?IQUJ’-}UDJI
Task Priority

Job Configuration

Job Priority

Figure 21 - Properties Panel View of Subprocess

HTML Forms

Visual modeling is followed by the technical execution of the two above BPMN 2.0 workflow diagrams.
Since the Camunda Modeler works directly on the BPMN 2.0 XML files, it could be combined with our
installed Eclipse IDE. So, the created (in Camunda Modeler) BPMN 2.0 XML files were deployed to the
Camunda Platform and executed by its BPMN engine. The main issue here was that we had to give the
corresponding functionality to the designed BPMN 2.0 elements so as to display the relevant content and
make interactive the users task forms in Tasklist. This was done by connecting form’s resources (in Eclipse
IDE) with the respective BPMN 2.0 element from the designed process diagram. PM SYSTEM’s forms are
called by the Start Event and the User Tasks. From the four supported (by Camunda) different kinds of
task forms, the “embedded” ones were developed for the needs of our system. “Embedded” task forms are
HTMLS5 and JavaScript forms which are displayed directly within Tasklist. To create and add these forms to
our system, we had to create one HTML file (for each task form respectively) and refer to this file from the
respective BPMN 2.0 element in our process models (Start Event or User Task). This was done by adding
the file in the “src/main/webapp/forms” directory folder of our development project in Eclipse IDE.
Each HTML file was packaged into our deployment artifact (which is a WAR archive). So, during runtime,
cach form’s file is loaded from there (the application). Form’s configuration in our process is done by
opening the process diagram with the Camunda Modeler and selecting the desired BPMN 2.0 element
(Start Event or User Task). On the right-hand side of the diagram (in Properties Panel) and more
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specifically in “Forms” tab, the “Form Key” property field has the html file’s reference (i.e.
embedded:app:forms/FORM_NAME.html) as a value (see Figures 22 and 23 below).

StartEvent_1

m —

Forms

steners || Extensions

Form Key
embedded app-forms/time-for-procurements_htmi

Form Fields

Selection of
products from
Local Admins

i

= =
: () configure &
:Q :)O N products and F!e:;\:crrg
! L L specifications 3
me for suoe Le =

-
P

Ceniral Administrator

Properties Panel

Figure 22 - HTML file’s reference in Camunda Modeler for a Start Form
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Forms
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embedded app forms/insert-products-and-specifications html

Fomm Fields

= ~

oCo A
Export the

document with
orders

Selaction of

=
 Recsive the
orders

" End of Process

——

Properties Panel

Figure 23 - HTML file’s reference in Camunda Modeler for a Task Form

Automated actions

Some actions in the running of the above two workflow diagrams were needed to be automatically
executed. Those actions mainly concerned the notifications of users via email from PM SYSTEM and the
generation of pdf documents with their orders. To make PM SYSTEM execute those actions in an
automatic way, it was necessary to invoke some Java class files from the respective BPMN 2.0 elements of
our diagrams. In other words, we had to execute external Java code when those events occurred during
process execution. To do so, we had to create and add these Java class files into the package

“org.camunda.bpm.myproject.clectronic_equipment_competitions” of our Eclipse project. As previously
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mentioned for the HTML forms, it was needed to connect the designed (in Camunda Modeler) process
diagrams with the IDE and the Java code written there. So, we had to configure and reference each class
file in the Properties Panel View of our process. To do so, we had to provide the fully qualified name of

each class in the “Java class” property field of a Task Listener (see Figures 24 and 25 below).

Task_lekhucg

w Gonera [ Foms

Listeners

Execution Listener

I |“Exmort the
- document with
] orders
Products Selected

Complate  Scripl
create : Java Class
complete | Java Class

put/Output | Extensions

=

O—. Select Products |

List Received A

«%00

Lacal Administrator

Properties Panel

Task Listener
Event Type
create
Listener Type
Java Class

[Java Class
org camunda bpm myproject elactronic_squipment_compatitions TaskAssignmentListener

Field injection

Fields

Figure 24 - Java Class file’s reference in Camunda Modeler for the assignment of a Task
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Task Listener
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Figure 25 - Java Class file’s reference in Camunda Modeler for the generation of a document
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Process Deployment

This step consists of building, deploying and testing our Maven project in the application server (Tomcat)
of our installed Camunda BPM distribution. First, we had to build the web application with Maven. To do
so, we had to select the “pom.xml” file in the Package Explorer of Eclipse IDE, perform a right click and
select “Run as/Maven Install”. By this way, a WAR file named “electronic_equipment_competitions-0.1.0-
SNAPSHOT.war” was generated in the “target” folder of our Maven project. Since our two bpmn files
were saved in the “stc/main/resources” directory folder, they were also included there. Next, we had to
deploy our process application to Apache Tomecat server so as to run there all the resource files. To do so,
we had to copy and paste the “electronic_equipment_competitions-0.1.0-SNAPSHOT” folder (including
all the resource files) and its respective war file (as previously mentioned) from our Maven project to the
directory folder of Camunda’s web applications (triantis/ camunda-bpm-tomcat-7.12.0/server/apache-
tomcat-9.0.24 /webapps). To make sure that the deployment of our process application was successful, we
had to check inside the directory folder of the Apache Tomecat setver (triantis/camunda-bpm-tomcat-
7.12.0/setver/apache-tomcat-9.0.24 /logs) and more specifically the most recent from catalina.yy-mm-
dd.log files. Scrolling down to the end of this file, we could see the relative log message for the successful

deployment (see Figure 26 below).

Baselogger.loglnfo SPIN-81818 Discovered Spin data format provider: org.camunda.spin.impl.json.jackson.format.J:
Baselogger.loglnfo SPIN-81818 Discovered Spin data format provider: org.camunda.spin.impl.xml.dom.format.Dom¥mll
Baselogger.loglnfo SPIN-818@9 Discovered Spin data format: org.camunda.spin.impl.xml.dom.format.DomXmlDataFormat
Baselogger. loglnfo i i in_i j i
Baselogger. loglnf

PIN- 9 ™ n format: or ML n.im n n . form kson T
ENGINE-83058 Process application Electronic Equipment Competitions App successfully deployed

Figure 26 - Tomcat’s setver log message for the successful deployment of our process application

Process Display and Running in Camunda BPM Platform

Apart from server’s log files, we also had to verify in software’s environment that our processes were
successfully deployed. This had to be done in Camunda Cockpit when we logged into the application. Our
two  process  definitions  were  visible on  the  Main = Dashboard of = Cockpit

(http:/ /localhost:8080/camunda/app/cockpit) as we can see in Figure 27 below.
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5 Camunda Cockpil  Proceise cn oy - L -
2 process definitions deployed L
Tt noidenta = Rusreng natancea = Hare A Teaant I =

Figure 27 - Camunda’s Cockpit Main Dashboard screen

To run the deployed form resources of our processes, we had to move on Camunda Tasklist
(http:/ /localhost:8080/camunda/app/tasklist) and start a new process instance. This opened a dialog
where we had to click on our Main Process («Kevtoumog Awyeiptotion) to start (see Figure 28 below).

Start process

Click on the process to start

Kevipidg MiaysipioTng

Close

Figure 28 - Start a new process instance in Camunda Tasklist

Since we had added a dedicated form for the Start Event (“Time for supplies”), we saw the following
message on our screen as depicted in Figure 29 below:
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Start process

Qpa yia TpounBeleg

Back Close

Figure 29 - Start Event message on Tasklist’s screen

Going back to Camunda Cockpit, we could see the newly created process instance that was waiting in the
first User Task “Configure products and specifications” (see Figure 30 below).

Configure
products and
specifications

Expaort the

Selection of -
products from Rc:?;;crjhc document with

Local Admins orders
[+

Time for supphes End of Process

Central Audministrator

Figure 30 - Main Process’s start up

Since the respective user or group (ie. admin in this case) was granted [via Camunda Admin
(http:/ /localhost:8080/ camunda/app/admin/default/#/authotization?resource=6)] all permissions on the
deployed process definition «Kevtpinog Awryetptoton (see Figure 31 below), he was able to work on his
first task (“Configure products and specifications”).

Create new authorization +

Process Definition Authorizations

Type User/ Group Permissions Resource ID Action

ALLOW i camunda-admin ALL * Edit Delete

Figure 31 - Process Definition Authorizations in Camunda Admin
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To do so, he had to move on Tasklist, select his task on the left-hand side and click on the “Diagram” tab.

This displayed the process diagram highlighting the respective task waiting for him to work on it (see Figure
32 below).

3 Camunda Tasklist Keyboand Shodculs  oF Conate task (5] Start process | £ -

Creats a fiter + €| Createdw + <> 4 Aild Conment +

[ My Tasks {1} -

1 |- | Elonyaye TpoidvTa Kol Tpodiay pagic

My Graug Tasks

Eioiiyays Tipok P FevTpimdg Sageporms o
KrvTpinde S oegame . B 5o rolow-up cate & 201 0 I oo groups B
Crecsd a minuds &30 b=
anm Hisloy Diagram Descripton
[
i sl PR o
i i
5 <
+
! ! aa o rancs EFW
Figure 32 - Display of the first task form in Camunda Tasklist
To work on his task, the user had to select the “Form” tab (see Figure 33 below).
5 Camuncis Taskiist T ' -
Criasa o+ £ Cuamie s s -
| ikt t g m Eigrjyay: mpoidvia ko moolaypopis
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|
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Figure 33 - Working on the first task form in Camunda Tasklist
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5 PILOT EVALUATION IN T.U.C.

5.1 Process’s Details: Users, Groups, Roles, Time Period

The completion of PM SYSTEM’s development in Camunda BPM Platform was followed by its trial use for
the purpose of the evaluation by various members of Technical University of Crete. The pilot test was conducted
in collaboration with the Directorate of Telecommunications, Networks & Computer Infrastructure and more
specifically with the Department of Administrative Computing Infrastructure where the person in charge of the
procurements was given the role of the admin. It was initially agreed that 17 members of the university’s
community would take part as pilot users via the PM SYSTEM for the procurement process. From them, 14 users
participated in the pilot process eventually. The groups were two: The systemic one (default by the system), where
the admin was the unique member. And the custom one (created by us), where the rest of users (including admin
also, who had dual role in this process) were registered. So, process’s roles were two: Central admin and Local
admin. The pilot test took place in the university between July 9t 2020 and July 29t 2020 (i.e. 20 days). Users with
the role of “Local Admin” had an initial deadline for their task (“Select Products”) until July 14t 2020.
Nevertheless, they had the ability of logging in the system, making their choices and submitting their task forms
after this deadline. As far as the meetings with people in charge of the procurements is concerned, the first one
took place on January 16t 2020 for the purpose of presenting the initial development of PM SYSTEM and
discussing any possible system's modifications or improvements. In addition, two user manuals were written and
given for the purpose of system’s better understanding. One with the whole setup (from the beginning) which
targeted admin’s needs and another one with the specific details regarding making and exporting Local Admin’s
orders. A general description of the pilot process’s execution is following below:

First, the central admin entered the 10 recorded (in advance) products for the competition by filling in the list in

the first task form “Configure products and specifications” (see Figure 34 below).
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Figure 34 - Filling in the list of products in the 1st task form

On admin’s form submission, 17 instances of the task (“Select Products”) were automatically created and at the

same time an email notification for the task assignment was sent by the system to the 17 assignee users (see Figure

35 below).

AvaBeon Epyaoiag Emihele Mpoiovta

A

4 AMANTHIH €€ ANANTHIHIEOAOYI =3 MPODGHIH ===

PromSystem Notification IAPOVOT LG QUayVuaHEVoU

Mpog:

Tt TN CUPPETOXN Cog oTnv TACTIKA AsiToupyia kot afloddynorn Tou CUOTARCTOS auTopaToToingng Tne Siedikooiog Sy wvispwy TTpopnBauwy oto
Nohuteyveio KpRTne Topokohoups okohouBnoTs ToV MopokdTw cUvSEopo. S YPEIoTEITE Kol To username kol password mow AdPots o mponyolpseve email
Yo vo ouvdeBsite. Agot cuvbeBeits Bo ypaiooTel va smheEeTs Eibn YmoloyoTikng YmoSopnc (H/Y ko Nepupepeiomd), oUppuiva Pe To SBiolpo
npoinohoywopd ooug. Noapokahoips S1BL0Ts 5 ASTITA YU Vol CUPTTANPLWOETE TNV @oppo. TuvieBeite:

http://147.27.70.60:8080/camunda/app/tasklist/default/# ftask/73720812-f2b58-11e3-3c86-00155d 134203

Figure 35 - System’s email notification for user’s task assignment

So, each of the 17 users had access to the following form on their logging in the system (see Figure 36 below):
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Figure 36 - Local Admin’s pre-configured list of products in the 2nd task form

Order’s total cost was checked anytime by the system and as a consequence each user made choices covered by
his available budget. Otherwise, the system did not permit form’s submission. On the successful submission of
this form, the ability of exporting a pdf document (with user’s choices) was given as depicted in the following

Figures (37 and 38) below:

5 Camunda Tasklist Keytean: Shoteuts o Create sk [ Stan process B
o Ald Comment #
s Efnyaye To £yypago TTapayyeliog
[
W Ses foliow-up date & Sai due date HE A groups i 5
Farm Hislary Diaagram Cescriplizn

Mmepcing vo womo fEaeTe 1o opy e TR mapoachieg oog chmdpoyTog oroy aleEiope mou akohaud: sydrdersDocumand pdi

Fio Trp CAITURE akorhi paian g S08modieg Aadoy) Mpoddviod oy, MOpoKail TOTRETE T MAAKTES “Compleia® oro Ec6i0 mg goppog |

Dtz and Tiesa dsplarmad in ool timeeose: Sanresdiiens Porwared by carsanda EFMS 7 120

Figure 37 - Exporting the pdf document with user’s choices
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Figure 38 - An exported pdf document with user’s choices

For some reason, 3 assignees (for the above task) did not submit their forms and as a result process’s flow could
not continue. This led to further discussions with the admin and thesis’s supervisor so as to find a possible
solution for the continuing of the pilot test. The solution which was suggested was to delete those 3 open local
instances of Subprocess so as to move on the next step of the process. Although, the respective instances closed
by us, the process flow got stuck. This led to further search on Camunda’s public forum so as to investigate the
reasons for this problem and any possible solutions. After one week of search, we concluded that the most
feasible scenario was to delete the whole process instance and run it again from the beginning.

Therefore, with 14 of the 17 orders completed, the process continued with the display of the final aggregate list in
admin’s next task form (see Figure 40 below). At the same time, a new email notification by the system was sent

to admin’s mail so as to inform him for the successful completion of the Subprocess (see Figure 39 below).
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Figure 39 - System’s email notification for Subprocess’s successful completion
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Figure 40 - The final aggregate list of orders in admin’s task form

The admin, having all the orders displayed on his form, was able to export this list in a new pdf document (see
Figures 41 and 42 below) which was about to be sent in the Procurement Department for the competition in the

university. It is worth mentioning that this list had totally 82 products whose cost amounted to 42.730 €.
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Figure 41 - Exporting the final pdf document for the competition
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Figure 42 - The final exported pdf document with all orders
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5.2 Evaluation Method: Questionnaire for Users based on System

Usability Scale

On the completion of the pilot process’s execution, it was important for us to get a feedback about users’
experience with PM SYSTEM. For this purpose, a questionnaire (including 23 questions of various types) was
created and sent to university’s members took part in the pilot test so as to perform a satisfaction survey.

This questionnaire consisted of four sections:

The first one which included general questions like user’s age, sex, role in university, expetience and time of day
when participated in the pilot test.

The second one which included quantitative data. This section targeted to make a quantitative comparison as far
as the time duration is concerned between process’s execution without (and with) a BPMS’s support.

The third section which included qualitative data. This section consisted of a 10 item questionnaire with five
response options for respondents; from “Strongly agree” to “Strongly disagree”. It is based on a method for
measuring the usability of a system and had been used with success in T.U.C. in the past. This method is called

“System Usability Scale” (S.U.S.).

Last, the fourth section which included four questions for conclusion. This section consisted of two questions
with five response options for respondents; from “Strongly agree” to “Strongly disagree” (like the previous one)
and two questions which targeted to get any positive or negative comments of users’ regarding their experience

with PM SYSTEM.

All the results and useful findings concluded from the questionnaire are presented in the next paragraph of this

Thesis.

5.3 Useful Results & Findings in comparison with Process’s Current
Situation
From the initial sample of 14 participants who interacted with PM SYSTEM, 10 of them submitted their

responses on the above questionnaire eventually. The results concluded from the pilot test are discussed in this

paragraph.

As mentioned above, the first part of the questionnaire referred to demographics.
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The first question referred to the participants’ age, where the majority of the participants (60%) were born in the
1970s (between 42-46 years old), 20% were born in the 1960s (between 53-54 years old) and another 20% in the
1980s (between 34-39 years old) as depicted in Figure 43 below.

1.’Etoc Tévvnone  Year of Birth

10 responses

1(10%) 1(10%)

1966 1967 1974 1976 1977 1978 1981 1986

Figure 43 - Year of birth of the participants

The second question was about the sex of the participants. As shown in Figure 44, females represented 60% of

the sample, while males 40%.

2. ®OMO Sex

10 responses

® Avdpac  Male
® uvaika  Female
@ AMo 1) dev amaviw  Other or Not Answer

Figure 44 - Sex of participants
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Referring to the participants’ role in the T.U.C. (see Figure 45 below), the majority of the sample (60%) were

Laboratory Teaching Staff Members (referred as EDIP), followed by the administrative staff with a percentage of

30%. Furthermore, 10% of the sample declared an undefined answer in this question.

10 responses

3. Péhog o1o 18pupa  Academic Role

Administrative Staff @ AioiknTiKO MPOCWTTIKG
Laboratory Teaching S.ﬁipvccrnp!ckb AIBOKTIKO MPOCWITIKOG

60% Professor @ Kaénynmig
Student ® comnric
ther @ Ao

Figure 45 - Academic role of the participants

The following question referred to previous experience in using similar software systems (BPMS, management

platforms, etc.). From Figure 46 one could say that there is a relative balance in the answers given here on the

grounds that all participants had been involved with a similar system in the past. More specifically, 30% of the

sample had little experience and 20% moderate. So, the less experienced users amounted to the half (50%) of the

whole. On the other hand, 20% of the respondents were experienced enough in similar systems whereas 30%

were too experienced.

10 responses

4. Mponyoupevn Epmeipia Xpriong Avaloywyv ZuoTnudatwy Aoyiopikov (BPMS, Tux.
https://helpdesk.tuc.gr/)  Previous Experience in Using Similar Software Systems

@ Kasohou Not at all

® Mikpi Little
® Mérpia Moderate
@ Meydan Great

@ MorU MeydAn  Very Great

Figure 46 - Previous experience in using similar systems
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Last, as far as the general information section is concerned, participants had to answer about the time of day when
they interacted with PM SYSTEM. As depicted in Figure 47 below, all of them (100%) took part on their daily

working hours.

5. Xpovikn ZTiypn ZuppeTtoxng otnv MAoTikn EkTéAeon Tng ev Adyw Aladikaciag

1oresponses  Time of Participation in the Pilot Execution of this Process

Daily Working Hours @ Ka8nuepivic Epydoiueg Dpeg
Daily Non-Working Hour@® Kasnuepivic Mn Epydoipec Qpsg
on-Working Days @ Mn Epyaaipeg Hpépeg

Figure 47 - Time of day when participated in the pilot test

Moving on to the next part of the questionnaire and the quantitative data included here, participants were asked to
compare the time needed to complete a task in the case of a process where there wasn’t a BPMS support and in

the recent case of the pilot test, where they had PM SYSTEM’s support.

So, first they answered on how much time took to them so as to complete a similar task without any system’s
support in the past (see Figure 48 below). From the given answers it was concluded that in 30% of participants, 3-
4 hours were needed to do a similar task while 40% answered that less than 1 hour took to them. It is worth
mentioning that 10% declared that enough time was needed (without however declaring a number) and 20%

answered that they had not any similar experience in the past.
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6. Eav éxeTe ouppeTEXel OTO TIAPEABOV O€ avTioToixn cuPBaTIKn dladikacia TiPouUNBEeIwV

TIOCO XPOVO XPelacTAKaTe (O AeTtTa ) SuvaTov) yia TV opOn JIEKTIEPTIWCN TNG EPYATIag
oac; If you have been involved in a similar contractual procurement process in the past,
how long did it take you (in minutes if possible) to get your work done properly?

10 responses

10 Astria Aprﬁlf}
10 minutes 30 180 smin  EMOUBNAq, cive voioei on
It had not been needed before

Figure 48 - Time required for doing a task without any system’s support in the past

The comparison of this time with the respective one of pilot’s test followed afterwards. As shown in the Figure
49, half of the whole (50%) answered that the time needed for doing a task without system’s support seemed
much smaller to them compared to the time needed with PM SYSTEM’s support. In 20% of the sample, the
required time seemed about the same whereas only 10% declared that found much more the time in the case of

no any system’s support.

7. NMwg oag @aiveTal 0 TIAPATIAVW XPOvog (CLYKPITIKA) UE TOV QVTIOTOIXO XPOVO OPONG
dleKTIEPaiWONG KaTolag epyaociag (task) péow Tng xpriong Tov PM System:;

How does the above time (comparatively) seem to you with the corresponding time
of proper execution of a task through the use of the PM System?

10 responses

@ oAU LIKpOTEPOC Much less

@ Mikporepog Less

@ Nepimou o idiog Almost the same
@ Meyahlrepog Larger

@ oAl peyarlrspog Much larger
@ Aev Exw Eavacuppetixd haven't participated

Figure 49 - Comparing the time required in both cases
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The next two questions of this section concerned the time needed for users to login the application and do their
task after PM SYSTEM’s notification. More specifically, participants were asked to answer how much time took
to them so as to login and do their task on platform (see Figure 50 below). From the answers given here, we
notice that the vast majority of users needed few minutes. Actually, 80% of respondents needed until 10 minutes.
From the rest of respondents, 10% declared that they needed half an hour (30 minutes) and another 10% needed

1 hour (60 minutes).

8. 1600 xpovo xPelaoTAKATE (KATOTIIV OXETIKNG £100TT0INONG aTtd To PM System) yia Tnv

oOVOECT Oag OTNV EQNAPUOYT TIPOKEINEVOL Va BIEKTIEPQIWCETE TNV epyacia (task) ocag kaTta

TNV TUAOTIKA EKTEAECN TNG £V AOyw MiAoTikNG Aladikaciag MNpopnBeiwy (oe AeTITA €l

duvatov); How long did it take you (after being notified by PM System) to log in the application

10 responses t0 complete your work during the pilot execution of this Pilot Procurement Process
(in minutes if possible)?

1(10%)

1 30 Aerid 5 AT Apéoug
10 AeTrTd 30 minutes 5 5 minutes 60 Immediately cj¢y07a Aemrra

10 minutes Few minutes

Figure 50 - Time required for logging in and doing a task in platform

Their impressions on this required time, was requested on the next (and last) question of this section (see Figure
51 below). 30% of participants found “very short” the above time duration while 40% considered it “short”. The

above time was considered as “normal” by the rest (30%) of users.
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9. Nwg oag @aiveTal 0 TTAPATIAvVW XPOvog (CLVBECNC OTNV EPAPUOYN);
10 responses  How do you see the above time (connection to the application)?

@ Mohi peydhoc Very big
@® Meyahog Big
) ©ucioroyikdc Normal
@ Mikpog Small
@ Mokl pikpde  Very small

Figure 51 - Participants’ impression on the time needed for logging in and doing a task

The third part of the questionnaire used an evaluation method known as “System Usability Scale” as previously
mentioned. In this section, participants were asked to answer whether they agreed/disagreed with the following 10
statements. So, their score in each question ranged from “Strongly Disagree” to “Strongly Agree” by following a

numetic scale from 1 to 5.

In the first question, the participants had to answer if they think that they would like to use PM SYSTEM
frequently (see Figure 52 below). The vast majority of users was positive at this statement on the grounds that half
of the whole (50%) agreed and another 30% strongly agreed with. A percentage of 20% was somewhat modest as

they neither agreed nor disagreed with this statement.
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10. Nopizw 6T 8a ABeAa va xpnalJoTiolw ouxva To PM System.
I think | would like to use the PM System often.

10 responses

6

5 (50%)

3 (30%)

2 2 (20%)

Figure 52 - Desire of frequent use of PM SYSTEM

Next, users had to declare their opinion on PM SYSTEM’s complexity (see Figure 53 below). 20% of the sample
stated that they didn’t find the system complicated and 40% found it a bit complex. The rest of respondents

(40%) were probably somewhere in the middle as they neither agreed nor disagreed with system’s complexity.

11. To PM System fTav TIERICCOTERO TIEQITIACOKO ATIO 0G0 Ba XpEIaZoTayv.
10 responses  The PM System was more complicated than it needed to be.

4 (40%) 4 (40%)

2 (20%)

Figure 53 - PM SYSTEM’s complexity

Next question had to do with the ease in the use of system (see Figure 54 below). The majority of respondents
(60%) found it very easy while in 20% of the sample the system seemed easy. The rest of respondents (20%) were

probably somewhere in the middle as they neither agreed nor disagreed with system’s ease.
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12. Nopizw o611 To PM System nrav eUkoAo oTn xpRon.

10 responses

5

2 (20%)

PROCESS MANAGEMENT SYSTEM (BPMS)

I think the PM System was easy to use.

6 (60%)

2 (20%)

Figure 54 - PM SYSTEM’s ease

Next, participants had to answer if they thought that they would need the support of a technical person to be able

to use PM SYSTEM (see Figure 55 below). The majority of them (70%) considered that they wouldn’t need

technical support at all. Also, 20% replied that they would need minimal support and only 10% was somewhere in

the middle as they neither agreed nor disagreed with a potential technical support.

XPNOIKOTIOINOW TO oLOTNHa PM System.

10 responses

2 (20%)

13. Nopizw OTI 8a XpeIazONOLY TNV LTIOOTAPIEN EVOCG TEXVIKOD YIA VA UTIOPECW Va

I think | would need the support of a technician to be able to use the PM System.

1(10%)

Figure 55 - Need of technical support for PM SYSTEM
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At next question users had to answer how well-integrated they found PM SYSTEM’s functions (see Figure 56
below). 60% of users were positive on this statement as 30% of them strongly agreed with and 30 % simply

agreed with. From the rest of answers, 30% were neutral on this and only 10% simply disagreed with.

14. Bprka oT1 o1 Sidpopec, AeiToupyieg Tou PM System nTav owaTa EVOWNATWHEVES
10 responses | found that the various functions of the PM System were properly integrated

Figure 56 - Well-integration of PM SYSTEM’s functions

To continue with any possible inconsistency in PM SYSTEM, the majority of users (60%) strongly disagreed with
any possible inconsistency and 30% simply disagreed with. Only 10% were neutral with this statement as shown in

Figure 57 below.

15. Nopiga o1 uTtpxe TIdpa Ttohd acuvéTieia oTo PM System.

Jrasponses I thought there was too much inconsistency in the PM System.

6 (60%)

3 4 5

Figure 57 - Inconsistency in PM SYSTEM
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Next, users were asked to answer whether they thought most people could quickly learn how to use the system.

As we see in Figure 58 below, most of the participants strongly agreed with this statement and 30% simply agreed

with. Only 10% were neutral on this.

xpnon Tou PM System.

10 responses

6

0 (0%) 0 (0%)

16. ©a pavTazopouV OTI Ol TIEPICCOTEPOI AvEPWTTol B8a pTtopovoav va padouy ypriyopa Tnv

I would imagine that most people could quickly learn to use the PM System.

1 2

6 (60%)
3(30%)
3 - 5

Figure 58 - Possibility of quick learn of PM SYSTEM’s use by most of people

Next, users were asked to answer if they found PM SYSTEM too much difficult (see Figure 59 below). The vast

majority (80%) didn’t find the system at all difficult to use while 10% found it rather easy. Only 10% found it

neither too much difficult nor too much easy to use.

10 responses

8 (80%)

1(10%)

17. Bprjka 1o ovoTtnua PM System oAb SUokoho o xprion.
| found the PM System very difficult to use.

m 1] (t‘l%] U((ll%l

3 4 5

Figure 59 - Difficulty in the use of PM SYSTEM
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The next question had to do with user’s confidence by using PM SYSTEM (see Figure 60 below). Half of the

whole (50%) answered that they felt very confident by using the system while 30% simply agreed with this aspect
The rest of users (20%) replied that they felt neutral by system’s use.

18. Eviwoa Ttohl auToTeTtoinon xpnaipoTionuvtag 1o obotnua PM System.
10 responses | felt very confident using the PM System.

3

5 (50%)
4

2 (20%)
0(0%) 0(0%)
0 | |
1 2 3

Figure 60 - Users’ confidence by using PM SYSTEM

To conclude with this part of questionnaire, participants had to state if they needed to learn a lot of things before

they could get going with PM SYSTEM. From their answers (see Figure 61), we saw that in the vast majority

(80%) there was no need for such a thing at all. From the rest, 10% simply disagreed with such a need and 10%
were neutral on this aspect.

19. ETtpeTte va pdBw TIoAG TpdypaTa TIpIv PTIOPECW va EEKIVACW VA XPNGIHOTIoW To PM
System. | had to learn a lot before | could start using the PM System.
10 responses

8 (80%)

= 0 (0%) 0(0%)

1 2 3 4 5

Figure 61 - Users’ need for previous knowledge before using PM SYSTEM
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Moving on to the last section and closing with the questionnaire, it was of paramount importance to get
participants’ general opinion for PM SYSTEM as well as their comments on its aspects that may facilitated them

on the one hand but also made it difficult for them on the other one.

Therefore, in the next question, they were asked for their opinion on whether they believe that the use of PM
SYSTEM will reduce any errors that may arise during the process’s execution. As we can see in Figure 62 below,
half of the whole (50%) were neutral as they neither disagreed nor agreed with this statement. From the rest of

participants, 40% agreed that the system will help reduce mistakes while 10% strongly agreed with this opinion.

20. Me Tnv xprion Tou PM System Ba TiepiopioTolV Ta (OTtoia eVOEXONEVWGE) Aaen
TIPOKUTITOLV KATA TNV EKTEAECN TNG £V Aoyw Aiadikaociag,.
YOresponses The use of the PM System will reduce (any) errors that occur
during the execution of this Process.
6
5 (50%)

4 (40%)

0 (0%) 0(0%) 1(10%)

1 2 3 4 5

Figure 62 - Users’ opinion on errors reduction with PM SYSTEM’s support

The questions that followed, targeted on getting participants’ comments on PM SYSTEM’s specific features.

First, they were asked to mention features of the system that they found difficult or they didn’t like. 40% of the
sample answered that they didn’t find anything that made it difficult for them. From users’ comments, it is worth

mentioning the following ones:
e The plethora of system’s choices which seemed pointless was mentioned by the 20% of the total.
e  The platform did not look very user friendly in 10% of the total.
e The steps of the process were not completely clear in 10% of the total.

e The inability to import a product that wasn’t included in the preconfigured list of the central

administrator in 10% of the total.
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e The inability to repeat the process in case of error or need for changes as well as the fact that there were

no auxiliary messages to the user, e.g. budget override message was mentioned by the 10% of the total.

e Lack of uset’s actions history so as to be aware of his choices was mentioned by the 10% of the total.

Then, they were asked to mention features of the system that they liked (see Figure 63 below). The vast majority
of participants (80%) assessed as positive the fact that they had the ability of exporting and downloading a pdf
document with their choices included. In addition, the ability of saving the current state of a task form was also
assessed as positive by the same percentage of users (80%). Apart from that, it is also worth mentioning the fact
that 20% of the sample liked the way of making their orders (quickly and easily without too much interaction as

they mentioned).

22, Qewpeite oTI LTINPEE KATI TOL Cag DIEUKOALVE/CQC GPECE KATA TNV TUAOTIKN EKTEAEGH

TNe ev Aoyw Madikaoiag pEGw TN xprong Tou PM System; Av vai, UTIOpEITE va pag TEiTe T1
ATav; Do you think that there was something that facilitated / liked you

during the pilot execution of this Process through the use of the PM System?

10 responses i
If so, can you tell us what it was?

H Guvardtnia va kateRdaw To

pdi pETIC ...

The ability to download the pdf with ...

H GuvarétnTa va kheigw Tov
TIEPINYITH IO

The ability to close the web br

AuvatoTnTa ypriyopng Kai

EUKOANG STIAOYT....

& (80%)

5 (80%)

H Buvardtnto emihoyric)
TIPOETIAEYHEVLIV TU...
The ability to select default ...

1] 2 4 6 8

Figure 63 - PM SYSTEM’s features that liked to users

To conclude, last question asked participants’ opinion on PM SYSTEM’s possible further development,
improvement or even redesign in the future. As we can see in Figure 64 below, half of the whole (50%) agreed

with this statement and 10% strongly agreed with. 40% were neutral as they neither agreed nor disagreed with this

aspect.
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23. OewpeiTe OTI TO LPIOTAPEVO cVoTNa (PM System) xprizel TtepaITEPw AVATITLENG,

BeATiwong n kai eTtavacxediacyou.
Do you think that the existing system (PM System) needs further development,

improvement or even redesign.

10 responses
6

5 (50%)

4 (40%)

0(0%) 0 (0%) 1(10%)

Figure 64 - Users’ opinion on the need of future PM SYSTEM improvement

5.4 Discussion

This paragraph aims to give a further analysis and discuss some useful findings based on the questionnaire’s
answers, the statistical analysis that followed as well as a citation in another similar survey and the brief
comparison made with ours on the BPMS market.

To begin with the participants of our sample, we targeted on middle-aged people from both sexes (with previous
experience in similar systems), who interacted with PM SYSTEM on their daily working hours.

To continue with the quantitative comparison with the previous situation in the procurement process, we made
use of a hypothesis testing so as to prove (with the help of statistics) that the above process was improved
(regarding users’ required time) with PM SYSTEM’s pilot support. Hypothesis testing is a method offered by
Statistics and is used in stochastic decision problems between two alternative cases. The one hypothesis has been
denoted by “Hy" and is named null hypothesis and the other one by “H;” is named as alternative hypothesis. We
will check the Ho (hypothesis that the procurement process hasn’t been improved after PM SYSTEM’s use)
against Hy (hypothesis that the procurement process has been improved after PM SYSTEM’s use). For this
purpose, we followed the method of “sign test” which is based on the sign of the difference of sample values
Xi,...Xn from the value (to be checked) mo. This value (mg) equals to zero in our case since zero indicates that
there is no difference before and after system’s use. Therefore, we first created the differences Xi - my,...,Xxn - mo,
and we set “+” when they were positive, that is, when Xj- mo > 0 while when they were negative that is, when X; -
mo < 0, we set “-”. We assumed that “T” indicates the number of positive differences X;- mo that is, the number

of signs “+”. In other words, T = X (i=1...) I (Xi > mo) where “I”” denotes the indicator function. Assuming that
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Ho : m=my, that is, assuming that median “m” equals to “my”, it turns out that: P (X > mg) = P (X < mg) = 0.5.
Therefore, Hy : m=mo, the “I” statistic describes the number of positive signs (success = positive sign) in “n”
number of signs (hence in “n” trials of a luck experiment with two possible results) with a probability of a positive
sign equal to 0.5. So it is understood that the ““T” statistic follows a binomial distribution in the null hypothesis

(with parameters “n” and “p”’=0.5). In other words:

T HO ~ B (n, p=0.5) and P (T=t / Hy true) = [' 10'5 .
Therefore, the “T” statistic is a reversible quantity (as it has under null hypothesis a known distribution
independent of the unknown parameter “m”) and can be used for the sign test. In addition, it is easy to
understand that the test of the null hypothesis:
Ho : m=mj, against one of the following three alternatives:

1) Hi: m>mo,

ii) Hi: m <mp and

iif) Hi: m#mo,
is reduced to the test of null hypothesis Ho : p = 0.5, against the first alternative hypothesis Hy : p > 0.5 in

confidence interval a=0.05.
Therefore, we recorded the required times (before and after pilot test) and we calculated their differences in the

following table (see Figure 65 below):

| User Time Before Time After |Time Difference
2 40 minutes 1 minute (+39 minutes)
3 Enough minutes | Few minutes (+)
4 30 minutes 3 minutes (+25 minutes)
7 180 minutes 5 minutes | [+175 minutes)
8 240 minutes 60 minutes | (+180 minutes)
9 5 minutes Immediately (+)
10 180 minutes 1 minute (+179 minutes) 1

Figure 65 - Users’ required time before and after pilot test
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We excluded the 2 users (13t and 6™) without prior participation in a corresponding contractual procurement
process and the zero difference from 1 user (5%) and so we have n* = 7, with 7 positive signs. We assume that the
null hypothesis “Hg” is true.

The critical value “k” will be the one for which:

b(n*, n*, 0.5) + b(n*-1, n*, 0.5) + ... + b(k, n*, 0.5) < 0.05, whereas

b(n*, n*, 0.5) + ...+ b(k, n*, 0.5) + b (k-1, n*, 0.5) > 0.05

In our case, using the formula for binomial distribution in excel (instead of the respective tables), we found the

following:

e b(n* n* 0.5) =b(7,7,0.5) = 0.007813 (< 0.05) and so we proceeded
e b(n*1,n* 0.5) = b(6, 7, 0.5) = 0.054688

So, by summing the 2 above results:
b(7,7,0.5) + b(6, 7, 0.5) = 0.0625 > 0.05.

Therefore, the critical value “k” of the test is between the values 6 and 7, which means we have to reject HO in
confidence interval a=0.05 if the number of positive signs (+) equals to 7. Since our sample had 7 positive signs
(+), we rejected the null hypothesis HO. So we concluded that the alternative hypothesis H1 is correct and as a
consequence the procurement process has been improved after PM SYSTEM’s use.

When the discussion came to the qualitative results of the above satisfaction survey, we made use of the applied
(on the questionnaire) S.U.S. evaluation method. At this point it would be useful to make clear how this method
worked. As mentioned above, S.U.S. survey consisted of 10 statements and each one was presented in a form of a
Likert five point scale, ranging from 1 to 5. The even numbered questions (10-12-14-16-18) expressed positive
attitudes, while the odd ones (11-13-15-17-19) expressed negative. In order to calculate S.U.S. score, we subtracted
1 from the user responses to questions expressed positive attitudes (10-12-14-16-18), and subtract corresponding
values in the questions expressed negative attitudes (11-13-15-17-19), from 5. At this point the converted response
scale ranged from O to 4 with four being the most positive. By adding responses from all participants and
multiplying the total by 2.5 the range was converted from 0-40 to 0-100.

The relevant statistics are presented in Figure 66 below.
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Survey Responses

IR

1:Strongly Disgree .5 Strongly Agree

— —_ — —

Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19

Figure 66 - Responses boxplots for the 10 questions of our survey

For odd questions the favorable results were towards “1” and in even questions towards “5”. It is worth noticing
that the boxplot for question 17 regarding PM SYSTEM’s difficulty in use for respondents had almost no negative
response as more than three quarters of users strongly disagreed with this statement. The same goes for the
question 19 regarding the necessity of learning a lot of things before they could get going with PM SYSTEM.
Other favorable responses indicated that users wouldn't need technical support for the use of system (Question
13). Finally, the results were summed up and the S.U.S. score was calculated as an average of their scores. The

statistics for the S.U.S. score were given in the boxplot of Figure 67 below.
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Figure 67 - The boxplot of the S.U.S. score of our survey

Based on the research, a S.U.S. score above 68 would be considered above average and anything below 68 is
below average. As a consequence, we can support the hypothesis that PM SYSTEM’s usability is above average as
the mean value of our sample is 83.5 (median: 87.5, standard deviation: 15.64).

To continue with the general opinion of respondents regarding the pilot system, we could say that PM SYSTEM
could improve the procurement process by offering them some new capabilities and possibly limiting any errors
that arise but this does not mean it doesn’t need any further improvement or development. This also stems from
the fact that when users were asked to mention system features that were difficult for them during the pilot
execution, almost half of them seemed completely satistied and the rest reported something that made it difficult
for them (as mentioned in the previous paragraph).

To conclude with another similar survey (Meidan et all, 2016), the authors have provided a comparative
assessment of open source BPMS tools based on the phases of Hill’'s BP Lifecycle, as it is depicted at Figure 68

below:

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE

2021 /1




ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS

TRIANTIS STEFAN
PROCESS MANAGEMENT SYSTEM (BPMS) 55 05

[

-

Figure 68 - Hill’s BP Lifecycle [Meidan et all, 2016]

That survey has presented the total of features (for each phase) and has compared 7 open source BPMS tools that
met authors’ quality assessments criteria. After a brief description of those BPMS (similar with our presentation in
Chapter 3.2), they applied a rating method so as to provide an analytical score for each BPMS. Armed with their
calculated scores, the authors concluded their survey by stating their opinion on the most appropriate BPMS for
each Lifecycle’s phase.

Nevertheless, we would like to comment on some points of that research paper with which we don't fully agree:
As far as the evaluation of their characterization scheme for the BPMS tools (and more specifically for Camunda

BPM) is concerned, we have to point out the following:

¢  Modeling Criteria: the authors mentioned that the generation of process documentation isn’t supported.
This isn’t true since Camunda BPM supports the manual generation of documents (e.x. PDF) with the
invoke of custom libraries (e.x. in Java) as it was proved in our case study with T.U.C.

e Design criteria: the authors mentioned that Service Level Agreements (SLAs) and Key Performance
Indicators (KPIs) aren’t supported by Camunda BPM. This is partially true on the grounds that its
enterprise edition provides this capability as we mentioned in our research.

Armed with this comment and more generally speaking, they don’t mention the cases in which some
features aren’t supported in the community edition but ate supported in the enterprise edition of the
relative BPMS.

¢ Deployment criteria: the authors mentioned that distributed execution is not supported by Camunda
BPM. But as we mentioned in our research, clustering is offered as the supported method for distributed
execution.

Armed with this comment and more generally speaking, they don’t mention the feature of BPMS tools’
compatibility with the available operating systems (e.g. Windows, Linux).

e Other criteria: the authors mentioned that Camunda BPM is available since 2012. This isn’t true, since
Camunda BPM founded on 2008 as we mentioned in our research.

Armed with this comment and more generally speaking, they don't mention some important features such
as the ease of installation as well as the installation prerequisites for each BPMS.
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6 CONCLUSION

The objective of this dissertation thesis was to highlight the aspects of Business Process Management with the
benefits and solutions it can offer in the competitive and complex environment of businesses and organizations
nowadays. In fact, when BPM combined with Informatics, the benefits regarding the quality of services offered
can be significantly increased. For this reason, a brief analysis (based on the recent BPM market) was presented
regarding systems which support processes taken place in businesses or organizations. Taking into consideration
the process scenario for the procurements taken place in Technical University of Crete, Camunda BPM was
selected as the platform in which our PM SYSTEM was developed and implemented so as to run and support the
procurement process in a pilot context. In order to draw useful conclusions from the use and expetience of our
PM SYSTEM platform, users’ feedback was gotten and some useful findings and results were presented. The
initial goal of developing a web interface, which contributed to the reduction of the required implementation time
as this captured by users’ responses and the statistical analysis that followed, seems to have been achieved. The
usability of our system was evaluated and the results were quite encouraging as derived from users’ responses and
the applied S.U.S. method. Some new capabilities, like the pdf document export of users’ orders and the
temporary save of a task form were offered to users during the pilot test and they were assessed as positive by
them. Nevertheless, it should be mentioned that an issue concerning the functionality of our system arose during
the pilot test. We hadn’t predicted the possibility that some users (as mentioned in 5.1 paragraph) may not submit
their task forms during the pilot process execution. Thus, this was the major drawback of our implementation as
emerged from the pilot test and could be improved along with some other features as reported by users in the
questionnaire, on a future basis.

In conclusion, if we had to state a personal opinion on the experience gained and lessons learned from this thesis
project, it would be the notion that an advanced background in Programming skills and some innovative
technologies is necessary. Personally speaking, this background was not rich enough from the beginning so as to
develop and implement in a short period of time a system which could run and support the above process
scenario. For this reason, knowledge of specific skills such as Web Design and Development languages (HTML,
CSS, Javascript, Angular]S) and Java programming were necessary so as to proceed with this project. Many
personal hours in internet tutorials, forums and classes were devoted so as to enrich this knowledge. Configuring
and managing a software system is not the same with developing and implement a respective one. In addition, the
initial process model had to be modified (as mentioned in 3.1 paragraph) many times due to BPMN 2.0
specifications standards, Camunda BPM specific features and scenario’s requirements. In particular, the last factor

plays an important role to the degree of difficulty on the grounds that the more complex the scenatio, the more
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advanced this background knowledge must be. In our case, the multiplicity in the role of Local Administrator was
the main factor which made a bit more difficult the final implementation of PM SYSTEM for the pilot test. The
personal feeling that remains after the end of this dissertation thesis is that the basis for an even more complete
implementation in Camunda BPM platform was set for the future with the purpose of supporting the

procurement process in Technical University of Crete.
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8 APPENDIX

8.1 Project Resources

e HTML Files

HTML Form code for the start event “Time for supplies”

<!DOCTYPE html>

<html lang="en'">

<head>

</head>
<body>

</body>

</html>

<meta charset=""UTF-8'">
<meta name="viewport" content=""width=device-width, initial-scale=1.0"">
<meta http-equiv=""X-UA-Compatible" content="1ie=edge'>

<title>Time for procurements</title>

<form role="form" name=""startForm" accept-charset="utf-8">

<h2>Qpua y TgopyOeteg</h2>

</form>
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HTML Form code for the user task “Configure products and specifications”

<IDOCTYPE html>
<html lang="en'">
<head>

<meta charset=""UTF-8'">
<meta name=""viewport" content=""width=device-width, initial-scale=1.0"">
<meta http-equiv="X-UA-Compatible" content="ie=edge'>
<title>Insert products and specifications</title>
<link rel="stylesheet"
href=""https://maxcdn.bootstrapcdn.com/bootstrap/3.3.7 /css/bootstrap.min.css"

integrity="sha384-

BVYiiSIFeK1dGmJRAkycuHAHRg320mUcww70n3RYdg4Va+PmSTsz/K68vbdEjh4u"

crossorigin="'anonymous" />

<style>
body {counter-reset: Serial;}
table {border-collapse: separate;}
tr td:first-child:before
{
counter-increment: Serial;
content: """ counter(Serial);
}
</style>
</head>
<body>

<form role="form'" name="insertForm" accept-charset=""utf-8">

<script cam-script type=""text/form-script'>
function loadJSON (callback) {
var xobj = new XMLHttpRequest();
xobj.overrideMimeType("application/json'");
xobj.open("GET", '../scripts/categories.json?t="+Date.now(),

true);

xobj.onreadystatechange = function () {
if (xobj.readyState == 4 && xobj.status == ""200") {
callback(xobj.responseText);

}
b
xobj.send(null);
}
loadJSON (function(response) {
var productCategoriesJ]SON = JSON.parse(response);
$scope.productCategories = productCategories] SON
s
$scope.products = [];
$scope.addProduct = function () {
var product = {
Category : $scope.Category,
Description : $scope.Description,
Details : $scope.Details,
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Price : $scope.Price
b
$scope.products.push(product);
$scope.Category = ""';
$scope.Description
$scope.Details = "";

$scope.Price = """;

— nn,
’

¥
$scope.removeProduct = function (index) {
var category = $scope.products[index].Category;
$scope.products.splice(index, 1);
}
$scope.isAddFormValid = function () {
return ($scope.Category &&
$scope.Description &&
$scope.Details &&
$scope.Price) ? true : false;
}
camForm.on('form-loaded’, function() {
camForm.variableManager.ctreateVariable ({
name:'product’,
type:'json',
value:[]
1
s
camForm.on('variables-fetched', function(evt) {
var products =
camForm.variableManager.variableValue('product');
if (products) {
$scope.products = products;
}

s

camForm.on('variables-restored', function(evt) {
var products = evt.variableManaget.variableValue('product');
console.log(products)
$scope.products = products ? products : [];

s

camForm.on('variables-stored', function(evt) {

D5

camForm.on('store', function(evt) {
evt.variableManager.variableValue('product', $scope.products);
evt.retrieveVariables()
s
camForm.on('submit’, function(evt) {
if ($scope.products.length<1) {
evt.submitPrevented = true;
}else {
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}
s
</script>
<h2><b>Aicta ITgoioviwv</b></h2>
<div>
<table style="'width:100%0;"">
<thead>
<tr>
<th><b>u/a<br>Eidovc</b></th>
<th><b>Eibo¢</b></th>
<th><b>ITegtyouen</b></th>
<th><b>Koborog (€)<br>(pe PITA)</b></th>
<th><b>URL<br>Evdeixtix00
Agysiov<br>ITgodixygupmv</b></th>
<th></th>
</tr>
</thead>
<tbody ng-repeat=""x in products track by $index"'>
<tr>
<td></td>
<td><input style="width:250px;" type=""text"
value="{{x.Category}}" /></td>
<td style="width:100% ; padding: Opx Opx Opx
Opx''><textarea rows=""3" type=""text"
style=""width:100%;">{{x.Description}}</textarea
></td>
<td><input style="width:75px;" type=""number"
value=""{{x.Price}}" /></td>
<td style="width:100% ; padding: Opx Opx Opx
Opx''><textarea rows=""1" type=""url"
style="width:100%;" > {{x.Details}}</textarea></
td>
<td><input type=""button" ng-
click="removeProduct($index)"
value="Remove" /></td>
</tr>
</tbody>
</table>
</div>
<hr>
<div>
<h2><b>Kutaymenoe véo mpotov</b></h2>
<div class="row'>

<div class="col-md-6">
<div class="form-group'>
<label class="control-label"
for="category'">Enilete Eidog:</label>
<select hidden cam-variable-
name="PRODUCT_CATEGORIES"
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cam-variable-type="json"'>

</select>

<div class=""controls'' >

<input list=""category"
name=""categories" style="width:250px;" ng-model=""Category" />
<datalist id="category' >
<option ng-
repeat=""productCategory in productCategories" value=""'{{productCategory.name}}">Name
{{productCategory.name}}</option>
</datalist>
</div>
</div>
</div>
<div class="col-md-6">
<div class=""form-group''>
<label class="control-label"
for="description" >TIIegtypupn</label>
<div class=""controls'">
<textarea id=""description" rows=""3"
onkeypress=""this.style.width = Math.min((this.value.length + 1) * 8,400) + 'px';" ng-
model=""Description" type=""text"></textarea>
</div>
</div>
<div class="form-group">
<label class=""control-label" for=""price'">Kootog
(€)<br>(pe PITA)</label>
<div class="controls'">
<input style=""width:75px;" id="price"
type=""number" min="0" ng-model="Price" />
</div>
</div>
<div class="form-group">
<label class="control-label"
for="details">URL<br>Evdextix00
Agyciov<br>TIgoduygupav</label>
<div class=""controls">
<textarea id="'details" rows=""3"
onkeypress=""this.style.width = Math.min((this.value.length + 1) * 8,400) + 'px';" ng-model=""Details"
type="url"></textarea>
</div>
</div>
<div class="controls'">
<input type="button" ng-click="addProduct()"

=n

ng-show="isAddFormValid()" value="Add" />
</div>
</div>
</div>
</div>
</form>

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE
2021




ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS

TRIANTIS STEFAN
PROCESS MANAGEMENT SYSTEM (BPMS) 55 05

</body>
</html>

HTML Form code for the user task “Select Products”

<!DOCTYPE html>
<html lang="en">

<head>
<meta charset=""UTF-8'">
<meta name=""viewport" content=""width=device-width, initial-scale=1.0"">
<meta http-equiv="X-UA-Compatible" content="ie=edge'>
<title>Select products</title>
</head>
<body>

<form role="form'" name=""selectForm' accept-charset=""utf-8'">

<script cam-script type=""text/form-script'>
$scope.product = [];
function loadJSON (callback) {
var xobj = new XMLHttpRequest();
xobj.overrideMimeType("application/json");
xobj.open("GET", '../sctipts/budgets.json?t="+Date.now(), true);
xobj.onreadystatechange = function () {
if (xobj.readyState == 4 && xobj.status == ""200") {
callback(xobj.responseText);
}

15
xobj.send(null);
}
loadJSON (function(response) {
var facultyBudgetsJ]SON = JSON.parse(response);
$scope.facultyBudgets = facultyBudgetsJSON;
$scope.faculty ="";
$scope.budget = "';
inject(['$rootScope’', function($rootScope) {
var username = $rootScope.authentication.name;
angular.forEach($scope.facultyBudgets,
function(facultyBudget) {
if (facultyBudget.username == username) {
$scope.faculty = facultyBudget.faculty;
$scope.budget = facultyBudget.budget;

D5
s
D5
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camForm.on('form-loaded’', function(evt) {
camForm.variableManager.fetchVariable('product');
s
camForm.on('variables-fetched', function() {
var products =
camForm.variableManager.variableValue('product');
console.log('variables-fetched',products)
if (products) {
$scope.product = products;
}

1
camForm.on('variables-restored', function(evt) {
var product = evt.variableManager.variableValue('product');
console.log('variables-restored’,product)
$scope.product = product ? product : [];
$scope.total = total();
$scope.countProducts = countProducts();

D5

camForm.on('variables-stored', function(evt) {

D5

camForm.on('store’, function(evt) {
evt.variableManager.variableValue('product’, $scope.product);
evt.retrieveVariables()
$)s
$scope.changeQuantity = function(x, index, chkselct) {
console.log('x: ' +x.Quantity+ ', chkselct: ' +chkselct+ ',
index: '+ index);
if (!chkselct) {
x.Quantity=undefined;
}

var product = $scope.product;
product[index] = x;
product[index]['chkselct'] = chkselct;
$scope.product = product;
$scope.total = total();
$scope.countProducts = countProducts();
$scope.selectForm.$dirty = true;

}

function countProducts() {
var countProducts = 0;
angular.forEach($scope.product, function(x) {

if (x.Quantity) {

countProducts += x.Quantity;

)

console.log('countProducts: ' + countProducts);
return countProducts;

}
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function total() {
var total = 0;
angular.forEach($scope.product, function(x) {
if (x.Quantity) {
total += x.Price * x.Quantity;
}

1)

console.log('"Total: ' + total);
return total;
}
camForm.on('submit', function(evt) {
var selectedProduct = [];
angular.forEach($scope.product, function(x) {
if (x.Quantity) {
selectedProduct.push(x);
}

3
if (selectedProduct.length<1 | | $scope.total>$scope.budget) {

evt.submitPrevented = true;
} else {
camForm.variableManager.createVariable ({
name: 'selectedProduct’,
type: 'json',
value: selectedProduct

s
D5

</script>
<div>
<label for=""faculty">TMHMA :</label>
<span>{{faculty}}</span><br>
<label for="budget'">ITPOYIIOAOT'IXMOZX :</label>
<span>{{budget}} (€)</span><br>
<label for=""budget'">YTIOAOIITO :</label>
<span>{{budget - total}} (€)</span>
</div>
<hr>
<h2><b>Aicta ITgoidoviwv</b></h2>
<style>
table.robotCLS td, table.robotCLS th {
padding: 2px 5px 2px 5px limportant;
font-size: 13px;
}
table.robotCLS textarea {
width:100%;
}
</style>
<div>
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<table class=""robotCLS" style="width:100%0;">
<thead>
<tr>
<th><b>u«/a<btr>Eidouvc</b></th>
<th><b>Eibog</b></th>
<th><b>ITegryouen</b></th>
<th><b>Koo105 (€)<br>(pec PITA)</b></th>
<th><b>URL<br>Ev8extiz0d
Apyeiov<br>ITgodiayoupnv</b></th>
<th><b>Emhoyn</b></th>
<th><b>ITocoéta</b></th>
<th><b>Kodorog ITagayyshiag (€)<br>(pe
PITA)</b></th>
</tr>
</thead>
<tbody>
<tr ng-repeat=""x in product track by $index'>
<td>{{$index+1}}</td>
<td><input style=""width:250px;" type=""text"
value="{{x.Category}}" readonly /></td>
<td style="width:100% ; padding: Opx Opx Opx
Opx''><textarea rows=""3" type=""text" readonly>{{x.Description}}</textarea></td>
<td><input style=""width:75px;" type=""text"
value="{{x.Price}}" readonly /></td>
<td><input style="width:100px;" type="url"
value="{{x.Details}}" readonly hidden /><a href="{{x.Details}}" target=""_blank">URL

Agysiov</a></td> <td><input style="width:25px;
height:25px;" type=""checkbox' ng-model=""x.chkselct" cam-variable-name="isProductSelected"
cam-variable-type=""Boolean" ng-change="changeQuantity(x, $index, x.chkselct)" /></td>

<td ng-

show="x.chkselct'"><input type=""number" ng-model="x.Quantity" cam-variable-name=""'quantity"

min="1" cam-variable-type="1Integer" ng-change="changeQuantity(x, $index, x.chkselct)" /></td>

<td><input value="'{{x.Quantity>0 ? x.Price * x.Quantity : 0}}" readonly /></td>

</tr>
<tr>
<td></td>
<td></td>
<td></td>
<td></td>
<td></td>
<td><b>Xbdvoro</b></td>
<td><b><input value="{{countProducts}}"
readonly /></b></td>
<td><b><input value="{{total}}" readonly
/></b></td>
</tr>
</tbody>

</table>
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</div>
</form>
</body>
</html>

HTML Form code for the user task “Export the document with orders”

<!IDOCTYPE html>
<html lang="en'">
<head>
<meta charset="UTF-8">
<meta name=""viewport" content=""width=device-width, initial-scale=1.0"">
<meta http-equiv=""X-UA-Compatible" content="1ie=edge'>
<title>Download the orders document</title>
</head>
<body>
<form role="form'" name="downloadTheOrdersDocument" accept-charset="utf-8">
<b><p>Mrnogsite va xutePioste T0 AQYEl0 TNG THQAYYEMAG OUG HMHAQOVTHG OTOV
obvieopo Tov axorovdei: <a cam-file-download="orderList"></a> </p></b>
<b><p>Twx v emitvyy oroxMowon t™g Awdwaciong Awxhoyng ITgoioviwy oug,
nagoxade matnote 1o TAxteo "'Complete" ot Setid g poEpac</p></b>
</form>
</body>
</html>

HTML Form code for the user task “Receive the orders”

<IDOCTYPE html>
<html lang="en'">
<head>
<meta charset=""UTF-8'">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<meta http-equiv=""X-UA-Compatible'" content="ie=edge">
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<title>Receive the orders</title>
</head>
<body>
<form role="form'" name=""receiveTheOrders" accept-charset=""utf-8">
<script cam-script type=""text/form-script'>

var variableManager = camForm.variableManager;

var selectedProducts = [];

camForm.on('form-loaded’, function() {
console.log('asdasd")
variableManager.fetchVariable('aggregatedList');
console.log('rrrr')

1

camForm.on('variables-fetched', function(t) {
console.log('trrrl' t,t.variableManager.variables.aggregatedList)
var aggregatedList = t.variableManager.variables.aggregatedList;
console.log($scope)
var selectedProducts = [];
var total = 0;
var countProducts = 0;
for (var key in aggregatedList.value){

var selectedProductsPerUser = aggregatedList.value[key];

selectedProductsPerUser.forEach(function(selectedProduct) {
selectedProduct.user = key;
selectedProducts.push(selectedProduct)
total += selectedProduct.Price *

selectedProduct.Quantity;
countProducts += selectedProduct.Quantity;

1s
}
$scope.total = total;
$scope.countProducts = countProducts;
$scope.selectedProducts = selectedProducts;
console.log('trrr2' $scope.selectedProducts)

s
</script>
<h2><b>Aicta Enideypévay ITgotdoviwv</b></h2>
<style>
table.robotCLS td, table.robotCLS th {
padding: 2px 5px 2px 5px limportant;
font-size: 13px;
}
table.robotCLS textarea {
width:100%0;
}
</style>
<div>
<table class=""tobotCLS" style="'width:100%0;"'>
<thead>
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<tr>
<th>«/a<br>Eidovc</th>
<th>Tomnxog Awaysolotg</th>
<th>Eidog</th>
<th>ITegryoupn</th>
<th>Koéotog (€)<br>(ps PITA)</th>
<th>URL<br>Ev8euxtix0d
Apyeiov<br>ITgodiaygapav</th>
<th>ITocotnra</th>
<th>X0voro (€)<br>(pue PITA)</th>
</tr>
</thead>
<tbody>

—_1

<tr ng-repeat=""y in selectedProducts track by $index"" >

<td>{{$index+1}}</td>

<td><input style="width:125px;" type=""text"
value="{{y.user}}" readonly /></td>

<td><input style="width:250px;" type=""text"
value="{{y.Category}}" readonly /></td>

<td style="width:100% ; padding: Opx Opx Opx
Opx''><textarea rows=""3" type=""text" readonly>{{y.Description}}</textarea></td>

<td><input style="width:75px;" type=""number"
value="{{y.Price}}" readonly /></td>

<td><input style="width:100px;" type=""url"
value="{{y.Details}}" readonly hidden /><a href="{{y.Details}}" target=""_blank">URL
Agyeiov</a></td>

<td><input type=""number"
value="{{y.Quantity}}" min="1" readonly /></td>

<td><input
value="{{y.Price * y.Quantity}}" readonly /></td>
</t>
<tr>
<td></td>
<td></td>
<td></td>
<td></td>
<td></td>
<td><b>Xbdvoro</b></td>
<td><b><input value="'{{countProducts}}"
readonly /></b></td>
<td><b><input value="{{total}}" readonly
/></b></td>
</tr>
</tbody>
</table>
</div>
</form>
</body>
</html>
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HTML Form code for the user task “Export the final document with orders”

<IDOCTYPE html>
<html lang="en'">

<head>
<meta charset=""UTF-8'">
<meta name=""viewport" content="'width=device-width, initial-scale=1.0"">
<meta http-equiv="X-UA-Compatible' content="ie=edge'>
<title>Download the final document</title>

</head>

<body>

<form role="form'" name="'downloadTheFinalDocument'" accept-charset="utf-8">
<b><p>Mrnogsite vo x»xtePdosTe TO KQYEI0 TWV TEOG THUQXYYEMA TQEOIOVTIWV
#xMxUQOVTHG 6T0v 6OVOeaPo TTov axolovdsi: <a cam-file-download="finalList'"'></a> </p></b>
<b><p>Twx v emtoyy oroxMjowoy g Atxduaciong Atxywviopod ITooundeiwv
Avadaotpov Etdav, maguxaie natiote to tmxto ""Complete' ot §e€id tng poppas</p></b>
</form>
</body>
</html>
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e Java Class Files

Java class code for the assignment of user task “Select Products”

package org.camunda.bpm.myproject.electronic_equipment_competitions;

import java.util.logging.Level;
import java.util.logging.Logger;

import org.apache.commons.mail. Email;

import org.apache.commons.mail.SimpleEmail;

import org.camunda.bpm.engine.IdentityService;

import org.camunda.bpm.engine.delegate.DelegateTask;
import org.camunda.bpm.engine.delegate. TaskListener;
import org.camunda.bpm.engine.identity.User;

import org.camunda.bpm.engine.impl.context.Context;

public class TaskAssignmentListener implements TaskListener {

private static final String HOST = "smtp.isc.tuc.gr";

private static final int PORT = 587;

private static final String USER = "promsystem@jisc.tuc.gt";

private static final String PWD = "pilotAksio!0801";

private final static Logger LOGGER
Logger.getLogger(TaskAssignmentListener.class.getName());

public void notify(DelegateTask delegateTask) {

String assignee = delegateTask.getAssignee();
String taskId = delegateTask.getld();

if (assignee != null) {
IdentityService identityService
Context.getProcessEngineConfiguration().getIdentityService();
User user = identityService.createUserQuery().userld(assignee).singleResult();
if (user != null) {
String recipient = user.getEmail();
if (recipient != null && !recipient.isEmpty()) {
Email email = new SimpleEmail();
email.setCharset("utf-8");
email.setHostName(HOST);

email.setSSLOnConnect(false);
email.setStart TLSRequired(true);
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email.setStart TLSEnabled(true);
email.setSmtpPort(PORT);
email.setSslSmtpPort(''587");
email.setAuthentication(USER, PWD);

try {

email.setFrom (" promsystem@jisc.tuc.gr'");

email.setSubject(" Avd0son Egyoaociag: " + delegateTask.getName());

email.setMsg("T'i ™ ovppetoyy oug oty mAoTHY Aettovgyia %ot a€loAdYN oY, TOL
OLOTNPATOS OoLTOpNTOTOINONG TNG Oditaoiog  Sxywviopwy 7weopnletwv oto Ilolvteyveio Kontng
noguxaAodpue axohovdnote Tov TQuxdTw cbvdeopo. "' + "Ou yoetnoteite xot T0 username ot password 7wov
MeBute oc moonyodpevo email ye v ovvdeleite. " + "Agod ovvdelsite Ou yosixotel va emidébete Eidy
Ynohoyotueng Ymodopne (H/Y xou IMegupepstaxd), odpgpwve pe 1o Swbéoipo ngobmoroyopd oug. " +
"TTagaxarodpe Stxbéote 5 henta Y1 var oopmAnewoete v gopux. " + "H 7mobeopin ov éyovpe Bddst yro
™V mAOTIXY, oty spoopoyy sivar og v Teity 14/7/2020 oug 14:00. " + "Xvvdebsite: " +
"http://147.27.70.60:8080 / camunda/app/ tasklist/ default/# /task/" + tasklId);

email.addTo(recipient);
email.send();
LOGGER.info("Task Assignment Email successfully sent to user '" + assignee
+ "' with address """ + recipient + "".");
} catch (Exception e) {
LOGGER.log(Level. WARNING, "Could not send email to

}

assignee", e);

} else {
LOGGER.warning(""Not sending email to user " + assignee + "', user has no
email address.");

}

} else {
LOGGER.warning(""Not sending email to user " + assignee + "', user is
not enrolled with identity service.");

}
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Java class code for the generation of orders document in user task “Export the document with orders”

package org.camunda.bpm.myproject.electronic_equipment_competitions;

import java.io.File;
import java.io.IOException;
import java.io.InputStream;

import org.camunda.bpm.engine.delegate.DelegateTask;
import org.camunda.bpm.engine.delegate. TaskListener;
import org.camunda.bpm.engine.variable.Variables;

import org.camunda.bpm.engine.variable.value.FileValue;
import org.camunda.spin.plugin.variable.value.JsonValue;
import org.camunda.spin.plugin.variable.value.impl.JsonValueImpl;
import org.camunda.spin.impl.json.jackson.JacksonJsonNode;
import org.camunda.spin.json.*;

import static org.camunda.spin.Spin.*;

import static org.camunda.spin.Spin.*;

import org.camunda.spin.SpinList;

import static org.camunda.spin.DataFormats.*;

import java.util.List;

import com.openhtmltopdf.pdfboxout.PdfRendererBuilder;
import java.io.File;

import java.io.IOException;

import java.nio.file.Files;

import java.io.FileOutputStream,;
import java.io.OutputStream;
import java.io.IOException;

public class GenerationOrdersDocumentDelegate implements TaskListener {

@Override
public void notify(DelegateTask delegateTask) {
JsonValue json = (delegateTask.getVariableTyped("'selectedProduct"));
SpinJsonNode jsont = S(delegateTask.getVariable("selectedProduct"), json());
System.out.println("'test " +jsont.toString());
SpinList products = jsont.elements();
String pdfHTMLitrs = ""';
double totalPrice = 0.0;
int totalQuantity = 0;
for (inti = 0; i < products.size(); i++) {
SpinJsonNode product = S(products.get(i), json());
System.out.println(""product "+product.toString());
double price = Double.parseDouble(product.prop(''Price").toString());
int quantity = Integer.parseInt(product.prop(" Quantity').toString());
totalQuantity += quantity;
double priceInnerTotal = price*quantity;

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE
2021




ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS
TRIANTIS STEFANOS PROCESS MANAGEMENT SYSTEM (BPMS)

totalPrice += priceInnerTotal;
pdfHTMLtrs = pdfHTMLtrs + "<tr>"+
""<td>"+product.prop(''Category")+"</td>"+
""<td>"+product.prop("'Description")+"</td>"+
""<td>"+product.prop(''Price")+"</td>"+
""<td>"+product.prop("'Details')+"</td>"+
"<td>"+product.prop("Quantity')+"</td>"+
""<td>"+Double.toString(priceInnerTotal)+" < /td>"+
"</t1'>";
}
System.out.println("'test2 ");
pdfHTMLtrs = pdfHTMLtrs + "<tr>'"+
"<td>-</td>"+
"<td>-</td>"+
"<td>-</td>"+
"<td>-</td>"+
"<td>"+Integer.toString(totalQuantity)+" </td>"+
"<td>"+Double.toString(totalPrice)+'"</td>"+
"</t1,>";
try (OutputStream os = new FileOutputStream("' /tmp/myOrdersDocument.pdf")) {
PdfRendererBuilder builder = new PdfRendererBuilder();
builder.useFastMode();
builder.useFont(new File(" /tmp/SourceSansPro-Regular.ttf""), "source-sans");
builder.withHtmlContent("' <?xml version="'1.0' encoding="UTF-8'?><!DOCTYPE
htm]><html><head><meta http-equiv=\"Content-Type\" content=\""text/html; charset=UTF-
8\"/><meta charset=\""UTF-8\" />"+
"<Style> " +
"@page {" +
"size: A4 portrait;" +
"} "+
".table {" +
"width: 100%;" +
"max-width: 100%;" +
"border-collapse: collapse;" +
"margin-bottom: 8px;" +
"text-align: center;" +
"} "+
"@font-face {"'+
"font-family: 'source-sans';"'+
"font-style: normal;"+
"font-weight: 400;" +
"src: url('file:// /tmp/SourceSansPro-Regular.ttf');" +
"-fs-font-subset: complete-font;'+
"} *{font-family: 'source-sans';} "+
"< /style></head><body><div></div><table style=\"width:100%;\" border=\"1\">"+
"<t1‘> "+
"<td>Eidog</td>"+
"<td>ITegrygopn</td>"+
"<td>Kdborog (€) (pe PITA)</td>"+
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"<td>URL Evéewttixod Agysiov ITpoduyoapmv</td>"+
"<td>ITocotnta</td>"+
"<td>Xovoro</td>"+
"</tr>"+pdfHTMLtrs+
""</table></body></html>","");
builder.toStream(os);
builder.run();
FileValue typedFileValue = Variables
fileValue(""'myOrdersDocument.pdf')
file(new File("'/tmp/myOrdersDocument.pdf'))
.mimeType("application/pdf")
.encoding("UTF-8")
.create();
delegateTask.setVariable("orderList", typedFileValue);
FileValue retrievedTypedFileValue = delegateTask.getVariableTyped("orderList");
InputStream fileContent = retrievedTypedFileValue.getValue();
String fileName = retrievedTypedFileValue.getFilename();
String mimeType = retrievedTypedFileValue.getMimeType();
String encoding = retrievedTypedFileValue.getEncoding();
System.out.println(fileName.toString());
System.out.println(mimeType.toString());
System.out.println(encoding.toString());
} catch(Exception e) {
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Java class code for the assignment of user task “Receive the orders”

package org.camunda.bpm.myproject.electronic_equipment_competitions;

import java.util.logging.Level;
import java.util.logging.Logger;

import org.apache.commons.mail. Email;

import org.apache.commons.mail.SimpleEmail;

import org.camunda.bpm.engine.IdentityService;

import org.camunda.bpm.engine.delegate.DelegateTask;
import org.camunda.bpm.engine.delegate. TaskListener;
import org.camunda.bpm.engine.identity.User;

import org.camunda.bpm.engine.impl.context.Context;

public class FinalTaskAssignmentListener implements TaskListener {
private static final String HOST = "smtp.isc.tuc.gt";
private static final int PORT = 587;
— "

private static final String USER = "promsystem@jisc.tuc.gt";
private static final String PWD = "pilotAksio!0801";

private final static Logger LOGGER =
Logger.getLogger(FinalTaskAssignmentListener.class.getName());

public void notify(DelegateTask delegateTask) {

String assignee = delegateTask.getAssignee();
String taskId = delegateTask.getld();

if (assignee != null) {

IdentityService identityService = Context.getProcessEngineConfiguration().getldentityService();
User user = identityService.createUserQuery().userld(assignee).singleResult();

if (user != null) {
String recipient = user.getEmail();
if (recipient != null && !recipient.isEmpty()) {

Email email = new SimpleEmail();
email.setCharset("'utf-8");
email.setHostName(HOST);
email.setSSLOnConnect(false);
email.setStart TLSRequired(true);
email.setStartTLSEnabled(true);
email.setSmtpPort(PORT);
email.setSslSmtpPort(''587");
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email.setAuthentication(USER, PWD);
try {
email.setFrom(" promsystem@jisc.tuc.gr'");
email.setSubject(" Avd0son Egyoaociag: "' + delegateTask.getName());
email.setMsg(""H Awdiaoio Awedoyns Etdov Ynoloytotng Ynodopns (H/Y xou
ITegupepstaxd) oloxinowOnxe. "' +
"TIupuxadodpe axolovdnote v oot StedBuvor TEoxeuEvOL Vo MiPete nout
axohod0ws va vrroPadrete v Alota Ilugayyshwv. " +
"Tee v TeopnOstar Twv ev Adywv Etdmv o axolovdnioet Atxywviotue Atudiasio,
ovvolxny] Y 0o 1o Tégupa. " +
"http://147.27.70.60:8080 / camunda/app/tasklist/default/# /task /" + taskld);

email.addTo(recipient);

email.send();
LOGGER.info("Final Task Assignment Email successfully sent to user '" + assignee + "'
with address '" + recipient + "".");

} catch (Exception e) {
LOGGER.log(Level. WARNING, "Could not send email to assignee', e);

}

} else {
LOGGER.warning("'Not sending email to user " + assignee + "', user has no email
address.");

}

} else {
LOGGER.warning("'Not sending email to user " + assignee + "', user is not enrolled with
identity service.");

}
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Java class code for the generation of orders document in user task “Export the document with orders”

package org.camunda.bpm.myproject.electronic_equipment_competitions;

import java.io.File;
import java.io.IOException;
import java.io.InputStream;

import org.camunda.bpm.engine.delegate.DelegateTask;
import org.camunda.bpm.engine.delegate. TaskListener;
import org.camunda.bpm.engine.variable.Variables;

import org.camunda.bpm.engine.variable.value.FileValue;
import org.camunda.spin.plugin.variable.value.JsonValue;
import org.camunda.spin.plugin.variable.value.impl.JsonValueImpl;
import org.camunda.spin.impl.json.jackson.JacksonJsonNode;
import org.camunda.spin.json.*;

import static org.camunda.spin.Spin.*;

import static org.camunda.spin.Spin.*;

import org.camunda.spin.SpinList;

import static org.camunda.spin.DataFormats.*;

import java.util.List;

import com.openhtmltopdf.pdfboxout.PdfRendererBuilder;
import java.io.File;

import java.io.IOException;

import java.nio.file.Files;

import java.io.FileOutputStream,;
import java.io.OutputStream;
import java.io.IOException;

public class GenerationDocumentDelegate implements TaskListener {

@Override
public void notify(DelegateTask delegateTask) {
JsonValue json = (delegateTask.getVariableTyped('"'aggregatedList'));
SpinJsonNode jsont = S(delegateTask.getVariable("'aggregatedList'), json());
List<String> fieldNames = jsont.fieldNames();
String pdfHTMLtrs = "";
double totalPrice = 0.0;
int totalQuantity = 0;
for (inti = 0;1i < fieldNames.size(); i++) {
String key = fieldNames.get(i);
SpinJsonNode uset]s = jsont.prop(key);
SpinList selections = user]Js.elements();
for (int j = 0; j < selections.size(); j++) {
SpinJsonNode selection = S(selections.get(j), json());
System.out.println(selection.toString());
double price = Double.parseDouble(selection.prop(''Price").toString());
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int quantity = Integer.parselnt(selection.prop('' Quantity'").toString());

totalQuantity += quantity;

double pricelnnerTotal = price*quantity;

totalPrice += pricelnnerTotal;

pdfHTMLtrs = pdfHTMLtrs + "<tr>"+
"<td>"+selection.prop("'user'")+"</td>"+
""<td>"+selection.prop("'Category')+"</td>"+
""<td>"+selection.prop(''Description')+"</td>"+

"<td>"+selection.prop("'Price")+"</td>"+

"<td>"+selection.prop('' Quantity")+"</td>"+
""<td>"+Double.toString(priceInnerTotal)+"</td>"+

"</t1‘>";

}
pdfHTMLtrs = pdfHTMLtrs + "<tr>"+

"<td>-</td>"+
"<td>-</td>"+
"<td>-</td>"+
"<td>-</td>"+
"<td>"+Integer.toString(totalQuantity)+"</td>"+
"<td>"+Double.toString(totalPrice)+"</td>"+
" < /tl,> ";
System.out.println(fieldNames.toString());
try (OutputStream os = new FileOutputStream("" /tmp/finalDocument.pdf™)) {
PdfRendererBuilder builder = new PdfRendererBuilder();
builder.useFastMode();
builder.useFont(new File(" /tmp/SourceSansPro-Regular.ttf""), "source-sans");

builder.withHtmlContent(" <?xml version="1.0' encoding="UTF-8'?><!DOCTYPE
html><html><head><meta http-equiv=\"Content-Type\" content=\"text/html; charset=UTF-

8\"/><meta charset=\""UTF-8\" />"+

"<Style>"+

"@page {" +
"size: A4 portrait;" +

"}"+

".table {"" +
"width: 100%;" +
"max-width: 100%;" +
"border-collapse: collapse;" +
"margin-bottom: 8px;" +
"text-align: center;" +

"}"+

"@font-face {"+
"font-family: 'source-sans';""+
"font-style: normal;''+
"font-weight: 400;"+
"stc: url('file:///tmp/SourceSansPro-Regular.ttf');" +
"-fs-font-subset: complete-font;'"+
"} *{font-family: 'source-sans';} "+

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE
2021




ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS
TRIANTIS STEFANOS PROCESS MANAGEMENT SYSTEM (BPMS)

"< /style></head><body><div></div><table style=\""width:100%;\"
border=\"1\"">"+
" <t1‘> " +
"<td>Tomuog Awrysorome</td>"+
"<td>Eibog</td>"+
"<td>ITepryouen</td>"+
"<td>Koorog (€) (pe PITA)</td>"+
"<td>ITocotnra</td>"+
"<td>Xovoro</td>"+
"</tr>"+pdfHTMLtrs+
"< /table></body></html>","");
builder.toStream(os);
builder.run();
FileValue typedFileValue = Variables
fileValue(''finalDocument.pdf'')
file(new File(" /tmp/finalDocument.pdf"))
.mimeType("application/pdf'")
.encoding("UTF-8")
.create();
delegateTask.setVariable("finalList", typedFileValue);

FileValue retrievedTypedFileValue = delegateTask.getVariableTyped("finalList");
InputStream fileContent = retrieved TypedFileValue.getValue();
String fileName = retrievedTypedFileValue.getFilename();
String mimeType = retrievedTypedFileValue.getMimeType();
String encoding = retrievedTypedFileValue.getEncoding();
System.out.println(fileName.toString());
System.out.println(mimeType.toString());
System.out.println(encoding.toString());

} catch(Exception e) {

}
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e JSON Files

JSON file for the load of product categories in user task form “Configure products and specifications”

[
"name":"O06vy HY"

i

"name":"Ynoloytotng tapmAsTo
i

"name":" Zapwtng"
i

"name'":"Extonwtg tdmov A"
i

"name"":"Extonwtig tomov B’"
i

"name":"TIoAvpnydvnpa tomov A"
i

"name":"TIoAvpnydvnpa tomov B*"
i

"name":" BivteongoBoisug"
i

"name":" ®oen106 vt TEoBoing"
i

"name":" Ztalegonomng teong (UPS)"
H
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JSON file for the load of faculties budget in user task form “Select Products”

[

"email":"dina@ict.tuc.gt",  "faculty":"Tunpox  Atownuxng  Ymoloywotxng  Ymodopng',
"budget':5000, "username':"kglymidaki"
3

"email":"johnny@jict.tuc.gr", "faculty":" AedOvven Triemnovwviey, Axtdny xut YToroyiotung
"nn ".n

Ynodopng', "budget':3000, "username":"johnny"

3
"email":"mpathiakil@isc.tuc.gt", "faculty":"Tpnpo Awowentixng Ymoloyiotnng Ymodopng",
""budget':3000, "username':"mpathiakil"

i

"email":"tlyrantonaki@isc.tuc.gt",  "faculty'":"Tpnpae  Trremowveviov  xor  Awmtdwv',
"budget':3000, "username":"tlyrantonaki"

i

"non

"email":"spanaki@ict.tuc.gr", "faculty":""Tpnpa Trhenixowvwviev xour Axtdwy', "budget':3000,

"username":"spanaki"

i
"email":"pkonto@ict.tuc.gt", "faculty":"Tpnpoe Exmoubsvtinng Ymoloyotunns Ymodopns",

"budget':3000, "usetname":"pkonto"

i
"email":"vpapadakis@isc.tuc.gt", "faculty'":"Tunpoe Awvmuxng Ymoroytouxng Ymodopng',

", n

"budget':3000, "username'":"vpapadakis"

i
"email":"nispanoudakis@jisc.tuc.gt", "faculty":"Zyol Mnyavieev IMuguywyng xou Awixnong",

"budget':3000, "username'":" nispanoudakis'

i

"email":"sotiris@telecom.tuc.gt",  "faculty'":"Egyaotigio  ITAngogoping st  Awtdwv",

"budget'":3000, "username":"sotiris"

i

"email":"lia@ergasya.tuc.gt", "faculty":"Egyaotioio Xysbixopod xor AvamTtuEng Zuotnpdtev

Yrootneéng Anopdocwy'", "budget':3000, "username':"lia"

i
"email":"aliadakil@isc.tuc.gt", 'faculty':"Egyootioio  Zvotpitev  XONPUTOOIXOVOUIMNG

Aroixnong", "budget':3000, "username"’:"aliadakil"

i
"email":" garampatzis@pem.tuc.gr", 'faculty'":"Topéag Zvompitwv Ilagoywyng MIIA",

"budget':3000, "usetname":" garampatzis"

3>t

"email'":" gkritik@mred.tuc.gr", "faculty":"Egyxotioto Eqappoopévng Tewguoumg",
"budget':3000, "username':" gkritik"
3>t

"email'":"manolis@science.tuc.gr'", "faculty'":"Egyaotioio Egugpoopsvey Moabnpotiewy o

Hlextgovixawv Ynoloyotav', "budget':3000, "username':"manolis"

3
"email'":"sargyropoulos@isc.tuc.gt", "faculty':"Egyxotnoto ITgoyoappatiopod xw Teyvoroyioug

Evpuav Yrnoroytotiewy Zvotnpdrwy', "budget':3000, "username':"sargyropoulos'
i
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"email":"kanellos@ece.tuc.gr", '"faculty'":"Egyxotioto Zvotpitwv Hiextoumg Evépystug",
"budget':3000, "username":"kanellos"

i
"email":"konstantina.tyrovola@enveng.tuc.gt", "faculty':"Egyxotnoo Broynpuemg Mmyavieng

not ITeptBadroviing Broteyvohoying", "budget':3000, "username':"ktyrovola"
H
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8.2 User Manual & Instructions

Central Admin Manual

PM SYSTEM
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Oényieg Andrng s Eyxataotaons otov Eixovixd Yroloyiety Tov I6dpatog

ITow v Mdn now eynatdotaon tov Camunda BPM Open Source Community Platform 7.12.0 (und v &8st g
Apache), anarteitar 1 M nou eyrataotaon tov JDK 8 (Java Standard Edition Development Kit 8 Update 231 for
64-bit).

180 MB ywpov otov ouknpod dioxo deopedovian amd v Java version 1.8.0_231.

Anolovbuwg, ehéyyovpe av mpootelnuayv ot eéng 2 petaPintég ovompatog (JAVA_HOME, JRE_HOME) otov
emovino vroloytoty tov Idpvuatoc.

This PC = Right Click = Properties = Advanced system settings = Advanced = Environment Variables... =
System variables

Ipootebnunav ot eéng 2 MetaBintéc Jvomuatog :

e JAVA_HOME pe Value “C:\Program Files\Java\jdk1.8.0_231"
e JRE_HOME pe Value “C:\Program Files\Java\jre1.8.0_231”

Ev ovveyela, emiéyovpe v Andrn now eynataotaor g “Full Distribution” (mpog amoguyy emmiéov Bripdtev

EYUATAOTACYG UL TXQXUETOOTONOY|G).

2y “Full Distribution” nepthapBdvovror to e€7g :

e Process Engine (Container Service) 1o onoio Zeutvaet evtog evog Runtime Container (Application Server)

e Runtime Web Applications (Tasklist, Cockpit, Admin)

e Rest Api

e Container / Application Server (Apache Tomcat 9.0.24 Application Server)
Yoav Container emdeyovpe tov Apache Tomecat éyoviag ta mapandve 4 otoryeio g “Full Distribution”, mnpo-
eynateotueva (pre-deployed) xon npo-pubutopéva (pre-configured) e€’ov xou o oyetnog 6pog “Pre-Packaged Full
Distribution”.
Amoovpmiélovpe non e€ayayovpe v Full Distribution (ue tov Apache Tomcat setver) oe paxeho ¢ ETAOYNG HOC.
ITolbd peysdn moooyy meemnet va Solsi atoug yauxtnees (Lovo Autvixoi) Tov folder mov megiéyst tov Apache
Tomcat setver xafmg oe StaupogeTinn meEinTwoy] (EAMVIXOL YoEoxTNEES) dev TEOKEeTo Vo exxtvrioet !
Ia v povtehomoinon nan extéheon) BPMN 2.0 Swypappatov eynadiotodpe 1o Camunda Modeler 3.4.1. 1o omnoio

not amoovpmtelovpe-eEaydyovpe oe Yiuelo ™G ETAOYNG WaC.
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Agynr 60VOeGY OTYY EQUOUOYY|

Evtog tou folder “triantis”, Bopioxetar o folder “camunda-bpm-tomcat-7.12.0” tov onoio xat emdéyovpe. Extelodpe
0 Windows Batch apyeio (start-camunda.bat) pe amotéheopa v exxivnon tov Apache Tomcat server vd ™y
StevBuvon (“C:\Users\vmuser\Desktop \ triantis \ camunda-bpm-tomcat-7.12.0\setver\apache-tomcat-
9.0.24\bin”) nw 1o emaxodrovbo dvorypo g xevipwng 0fdvne  rodwooplopatog vmd v Sebbuvon
(localhost:8080/camunda-welcome/index.html) 6tov web browser.

Ano v URL 8tebBuvon ohvdeong oty epappoyr yivetar aviiAnmto ot o Apache Tomcat server To€yet TOTUE GTOV
vroroytoty| (Bbpa 8080).

Amo tov did pag vmoloyoty], av oty mepandve URL SiebOuvorn obvdeonc oy epappoyy avTitatooTHOOLPE TO
localhost pe v 6tedOvvoy) IP (147.27.70.60) tov stxovizod LTOAOYIOTY] OTOV OTOIO Vol EYXATECTNUEVOS O
apache-tomcat-9.0.24 server, Ou pnopéoouvpe vo suvdebodpe otnv nevtE?] 006V HUAWCOPICUATOS TG EYUOIOYTG.
Epgpaviletor 1 oedida mov pog xaiwoopilet oty nevipwr 00ovn tov Camunda BPM Platform (Welcome to the
Camunda BPM Platform on localhost:8080).

Webapps

Tasklist Cockpit

SRR o to the Webapps
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Anproveyia Xonotav xot Opddwy 61y spaopoyn
Anpoveyio Kevroeod Awystototy

Tyv 17 gopd g mpocBaonc pag oto process engine “default”, mpoywedpe oty dnpoveyia YENOTY e
StayelploTnd Sinaiwpa TEOGRAONG GTNY EPUOUOYY.

%2 Camunda Admin

Setup
User Account
User ID* kglymidaki
Password®:
Password (repeat):*
User Profile
First Name* Konstantina
Last Name* Glymidaki
Email dina@ict tuc.gr
e® Camunda Admin

Setup

User created You have created an initial user.

Head over to the signin page to login using the newly created credentials.
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Anpovgyic Empéooug Xonotav

Ev ouvveyeia, ouvdedpoote ex véov oty epapuoy? Camunda Admin (User Management) pe ta credentials tou véou

Aroyelptom) ¢ TAATPOQUAG.

%% Camunda Admin uUsers Groups Tenants Authorizations System & Konstantina Glymidaki ff ~
Users Groups Tenants
Create New User Create New Group Create New Tenant
List of Users List of Groups List of Tenants
My Profile
Authorizations System
Manage Authorizations General

Execution Metrics

Date and Time displayed in local timezone: Evrope/Athens Powered by camunda BPM /v7.12.0

Anprovpyodpe tor Accounts Twv TAOTIXMV YEVOTOV TOL TEOXELTAL Vo A&Bovy pEEOC oTny a€loAOYN oY TG eV AOYw

Aadiaotog.

ECamundaAdmin Users Groups Tenants Authorizations System A Konstantina Glymidaki it ~

Dashboard » Users

List of users Aaguser ¥
s $ M-
DA First Name* = Last Name™ = Email = Action
johnny loannis Atzarakis johnny@ict tuc.gr Edit
kalymidaki Konstantina Glymidaki dina@ict.tuc.gr Edit
mpathiaki1 Maria Pathiaki mpathiaki1@isc.tuc.gr Edit
nispanoudakis Nikos Spanoudakis nispanoudakis@isc.tuc.gr Edit
pkonto Panagiotis Kontogiannis pkonto@ict.tuc.gr Edit
spanaki Eleni Spanaki spanaki@ict tuc gr Edit
striantis Stefanos Triantis striantis@isc_tuc.gr Edit
tiyrantonaki Theano Lyrantonaki tyrantonaki@isc.tucgr Edit
vpapadakis Vasilis Papadakis vpapadakis@isc.tuc.gr Edit

Date and Time displayed in local timezone: £

Powered by camunda BPM /v7.12.0
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%2 Camunda Admin Users Groups Tenants Authorizations System

Dashboard » Users » Create

User Account

User ID*

User ID'fs required.

Password™:

Password is required

Password (repeat}:

Passwords must match.

User Profile

First Name*

First name is required

Last Name*

Last name fs required

Email

Date and Time displayed in local fimezone: Europe

2 Konstantina Glymidaki i~

Powered by camunda BPM /v7.12.0

Anprovgyia Emtpggong Opddwv Xonotnv

Anprovpyodpe o Group oto omoio xot Bo mpootefodv dlot ot véor yenotes pe dinatwpa Tomung Aroyeiptong.

B2 Camunda Admin Users Groups Tenants Authorizations  System

Dashboard » Groups

List of groups

DA Name =

LocalAdming Topikoi Diaxeiristes
camunda-admin camunda BPM Administrators

Type =
WORKFLOW

SYSTEM

2 Konstantina Glymidaki i ~

Create new group +

28 M-~
Action
Edit

Edit

2% Camunda Admin Users Groups Tenants Authorizations System

Dashboard » Groups » Create New Group

Create new group

Group ID*
Group ID is required.
Group Name*
Name is required.
Group Type

Date and Time displayed in local timezone: Eurape/Athens

A Konstantina Glymidaki iy ~

[e:UIFIM  Create new group

Powered by camunda BPM / v7.12.0
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2% Camunda Admin

Users Groups Tenants Authorizations System 2 Konstantina Glymidaki it ~

Dashboard » Groups » camunda BPM Administrators.

Information . P
Edit group camunda BPM Administrators

Tenants

I Users

Group users
DA First Name* — Last Name* —
kglymidaki Konstantina Glymidaki

%2 Camunda Admin Users Groups Tenants Authorizations System 2 Konstantina Glymidaki i =

Dashboard » Groups » Topikoi Diaxeiristes

Information . P -
Edit group Topikoi Diaxeiristes

Tenants

Users

| Group users

DA First Name* — Last Name* —
Jjohnny loannis Atzarakis
mpathiaki Maria Pathiaki
nispanoudakis NikéAaog ETavoudaxng
pkonto Panagiotis Kontogiannis
spanaki Eleni Spanaki
striantis STEQavog Tpiaving
tiyrantonaki Theano Lyrantonaki
vpapadakis Vasilis Papadakis

Date and Time displayed in local timezone: Europe/Athens

Powered by camunda BPM /v7.12.0

Awyeipton Acouwpatoy ITeooPuons Xonotwv xot Opadwy

To endpevo Brpo elvon 7 Staryeipton twv Sratwpdtov TeocBaong (ue Baon tov pdro twv Stabéotpwy opddwy

XONOTWV) OTIC SLAPOEES EPUOUOYES (DTOUEVOD) TVG TAXTPOQUAC:

Application Access

Apynag opilovpe o Sttampato TEOCRAONG TV OUASwY

TAATPOQUAG).

Application Autherizations

Type User / Group Permissions
ALLOW i camunda-admin ALL
ALLOW i Localadmins ALL

YONOTOV  OTLG

Resource ID

tasklist

EMUEQOLS EPUOUOYEC  (LTOPEVOL

Create new authorization +

Action
Edit Delete

Edit Delete
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Me 1tov ouvyxexpipévo xavove céovoloddtnone (authorization rule), ndbe pelog g opddag twv Tomuwy
Awyepiotwv  (LocalAdmins), éyet Swalwpa mpooBacne MONO oty epoppoyrn (resource) Tasklist g
TAXTPOQPAG.

e autd 10 onpeio mEenmet va avapepbel Ot T atopd (avd YN OTY) SMAOUATX TEOGRAONG OTIG EPAOUOYES TNG
TAXTPOQPAG LTIEQLTYLOLY EVOVTL TWV OPXSUWY (Ve Ouadar).

Amo mpoemhoyn Tov cLoTEATOG, uabe yENoTNG ToL avnxet oto Systemic Group (camunda-admin), yet Siaiwpa

TEOCPRAoYG o8 OAEG TIG EPUOPUOYES (resources) Tvg TAATPOPPAS, € 0L XAl O oYETNOG aoTepionog (¥).

Users Visibility

Amo mpoemhoyn Tov cLoTHUATOG, uabe yENoTG ToL avnxel oto Systemic Group (camunda-admin), yet Straiwpo
TEOGPRaoYG o8 OAEC LG EPUOPOYES (tesources) Tv)g TAATPOPPAS, € 0L xal O oYETHOG aoTepionog ().
Emniong (amd mpoemAoyh tov ovotuatog), xdbe yonome éyet dwaiwpa TEOcRAoNG LOVO OTA TEOCWTIXG TOL

Sedopeva (n.y. BAemovtag oty epappoyy Tasklist tic eunpepeic epyaoieg Tov ¥AT).

Create new authorization +

User Authorizations

Type User / Group Permissions Resource ID Action

ALLOW # camunda-admin ALL - Edit Delete
ALLOW i 3 johnny ALL Jjohnny Edit Delete
ALLOW 2 kglymidaki ALL kglymidaki Edit Delete
ALLOW & mpathiaki1 ALL mpathiaki1 Edit Delete
ALLOW 2 nispanoudakis ALL nispanoudakis Edit Delete
ALLOW A pkonto ALL pkonto Edit Delete
ALLOW A spanaki ALL spanaki Edit Delete
ALLOW A striantis ALL striantis Edit Delete
ALLOW A tiyrantonaki ALL tiyrantonaki Edit Delete
ALLOW X vpapadakis ALL vpapadakis Edit Delete

Start Processes from Tasklist

Kabe véo Awrdinaoio (Process Definition) Zexvder ond v epoapuoyy Tasklist (Human Task Management). Anod
TEOETAOYY TOL Xuotuatog xdbe yonotne mov avirer oto Systemic Group (camunda-admin) €yet T0 Saiopo
evapénc onotaadnnote (e€ ov xat 0 oyetndg aotepionog *) dniwbeioag (Baoet Tov Resource ID mov avtiotoryet oto

Process Definition Key) Awdinaotag.
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Process Definition Authorizations Create new autharizaiion
Type User/ Group Permissions Resource ID Action

ALLOW £ camunaa-admin ALL - Edit Delete

TMapadinha, éyet To Swainpo évapéng onotovdnnote (€ ov nat o oyeTndg xotepionog *) instance (GTLYRLOTOTIOD) YLa

™V exdotote Atadinaoia.

. . Creat w auth it +
Process Instance Authorizations feate new auorizaton
Type User / Group Permissions Resource ID Action

ALLOW £ camunda-admin ALL - Edit Delete

To Resource ID ndfe otrypotimov me Adiaotag (Process Instance) sivar (by default nou e€opyng) dniwpévo wg
aoteplonog (¥) wag now Sev elpaote ex Twv mEOTEQWY (TELV Tnv dnpoveyia tov) yvwoteg tov ID ue 1o omoio
anobnurevetor ot Baorn Aedopévwy.

To IDs dAwv twv evepymy otrypotdnwy ¢ Awdwaoctiog (running Process Instances) pmopobv var oavarnnBoby evtog
™ epappoyrs Cockpit (Monitoring and Operations).

Téhog, avagopnd pe T epyaotes (tasks), nabe yonotg mov aviuet oto Systemic Group (camunda-admin) Stodéte
noBodnd (ALL) Swonwpata Stoyeiptong eve ta dwanmpata #dbe yonot mov ovixet oto Group twv Tomnay
Awryeiptotwv (LocalAdmins) neptopilovtat v vhomoinet tov (TASK_WORK).

Xy mpoxetpevy nepintwor, 1o Resource ID avtiotoryet oto Task ID.

Task Authorizations Create new authorization +
Type User/ Group Permissions Resource ID Action

ALLOW iii camunda-admin ALL " Edit Delete
ALLOW §i Localadmins TASK_WORK : Edit Delete
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ITeooPuoy atny dtcuvdebepevn Baorn Asdopevey H2

H npooPaon oty Baon Asdopévwv H2 (ue v onota eivar “by default” Sxovvdedepévo 1o Camunda BPM) eivon
EPILTY] LOVO eQOCOY €yl exnvroet (Tavia tomxd oty Odpa 8080) o Apache Tomecat server xot apa eivonr “up and
running” 1o Process engine touv Zuotpatdg pog.

H ovyxerpipévn Baon Aedopévwv vroompilet modamiéc Emioyéc Xovdeorc (Connection Modes) xot Pubuicetg
20vdeorg (Connection Settings).

Amo npoemhoy, oy 11 pag ovvdeon oty H2 Bdaorn Asdopévwy, n Emhoyn Xdvdeong eivow  “Embedded (local)
connection” pe “JDBC URL” 1o e€hc: jdbeth2:~ /test.

Xy “Embedded” Emloy# Zovdeone, 1 Baon Asdopévmy “tpéyet” evidg tou t8iov process pe v eQoouoyr. Xto

onpeto auto meénet v avapelel 0Tt 1 TEdoBaom oty Baon avd mdoa otryuy emtpenetar wovo oe 1 evepyd Process.

To URL ¢ mpdoBacnc oty Bdon eivon to e€|c : http://localhost:8080/h2/h2
To apywma credentials obvdeong ot Baon sivor to eéng

e User Name: sa

e Password: sa

English r Preferences Tools Help
il
Saved Setlings: Generic H2 (Embedded) v
Setting Name: Generic H2 (Embedded) Save | Remove
Driver Class: org.h2. Driver
JDBEC URL: jdbc:h2:~ftest
User Name: Isa

Password: |

Connect| | Test Connection

. . . Connect
2uvdedpaote oty Bdon emiéyovrag 1o .
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5| @ | @ atocommt S0 0 | Maxrows: (1000 ¥ O 0 W | L [aumcompee (07 V]| @)

~itest Run| [Run Seiected || Auto complete) [ Ciear] oL statement
(CT_CATEGORIES
JATION_SCHEMA

@ Users
(@ H2 1.4.190 2015-10-11}

Important Commands

@ Dispiays this Help Page
Shows the Command History
0 |CrivErar | Exacutes the cument SOL satement
) [snineEntar| Exeoutes the SOL statemen defnad by tne text salection
(it Space | Auto complete
Discannects from the datsbase

Sample SQL Script

Deata tha tanle ff txisiz | DROF TABLE (7 EXISTS TEST,

Greste a new tabie CREATE TABLE TEST(ID INT PRIMARY KEY.
with 101 and NAWE columns | NAME VARCHAR(255)]

Ada 3 naw row INSERT INTO TEST VALUES(1, Hal),

Add another row INSERT INTO TEST VALUES(2, "Werd)
Query the tabie SELECT - FROM TEST ORDER 5Y ID.
Chrangs data in 2 row UPDATE TEST SET MAME=H WHERE ID=1;
Remove a rom DELETE FROM TEST WHERE D=2

Hep HELP

Adding Database Drivers

Additonal database drivers can be registered by adding the Jar filelonation of the diiver fo the the enviranment variables H2DRIVERS or GLASSPATH. Exampie (Windows): to add th

H2DRIVERS to C:Programs/nsaldnio/saldd jar.

o set e

Amoovvdeopaote and v Baon emiéyovrog 1o L | (mavew not xELoTEQX 0TNY XEVTEHUT 00OVY).
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Deployment 11 Movtelonoinpévng Atxdixaoiog otV eQuQuoyy

H Awdwmoaocio Awywvionod mpopnletdv xowvob niextpovinod cfomhopod ylo g avdyxeg tou  18pbpatog
(ITohvteyveio Kontg) gaivetar yoogud (noviehomomuevy oe popyy, BPMN 2.0) oty (emlong eyxateotypévr)
epappoyn Camunda Modeler 3.4.1.
Apynig, amd ToV anocLuTEcUEVo waxero (camunda-modeler-3.4.1-win-x64) emléyovpe 10 exTEAECLUO AEYELD TG
epappoync Camunda Modeler.exe. And 1 otypy nov embopodye 10 dvorypor (vow Oyt ™y dnpoveyia) evog
vgtotapevor BPMN 2.0 Swaypdppatog emdéyovpe to e€hg 2 Swayodppata : File -> Open File... -> Main
Process.bpmn »at SubProcess.bpmn
Xe owtd 1O onpeio mEémet va emonpavlel Ot T ovyrexppeva 2 bpmn apyela e Awdwaoctiog pog sivat
onoOnrevpévor oto Path : This PC -> Local Disk (C:) -> Users -> vmuser -> workspace ->
electronic_equipment_competitions -> src -> main -> resources.
To apyela Main Process.bpmn xot SubProcess.bpmn agopobv ti¢ magordtew 2 Exteléopes (“Executable”
checkbox in Properties Panel is checked) Awdixaoieg avtiototya :

e Trnv Koot (Main Process - «Kevtoudg Awayetotomo») pe dobévta (Id = Participant 0iw5n56, Name =

Kevtpuog Awyetptotng, Process (Resource) 1d = MainAdmin, mov avtiotoryet oo process definition key,
Process Name = Kevtpuog Awyetplotig)

e Trnv Asvtepevovoa (Subprocess - «Tomude Awwyetptotey) pe dobévia (Id = Participant_1tmquh2, Name =
Tomxog Awyetptotyg, Process (Resource) Id = LocalAdmin, nov avtiotoryet oto process definition key,
Process Name = Tomundg Arayetototng)

ﬂ Camunda Modeler
File Window Help

O~ & A

Createa | BPMN diagram | or | DMN diagram
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A.

i gyaye To
£yypugo

TapayyENay

R’ ﬂ'
1= Eroryaye iy = -
TpoiovTa Kl MpoiévTy oo Tano ek
Tpodiaypaoé Tomikolg PayyENEg
I

Tpa yia Tehog Aadikagiag

TpoprBeEg

KEVTRIKAEC M0 Kl pIaThAg

-~
—Effyaye 1o

- ETmikets ;
MpoitvTa SYpapo

TPy yEAIDG

Mpoidvta

MoTma Ehrjpsn :
EmAsxBnkay

Tom AL SUKEIRITTRE

Meta v Movtehornoiney, axokovlei 1o deployment twv 2 BPMN 2.0 Awyooppateoy (Movtéhwy) g Atadimaotag

oto Camunda process engine.
Extelodpe 10 Windows Batch apyeio (start-camunda.bat) pe anotéheopa v exxivion tov Apache Tomcat server
oo v Sebluvon  (“C:\Users\vmuser\Desktop\triantis\ camunda-bpm-tomcat-7.12.0\setver\apache-tomcat-

9.0.24\bin”) xou 10 dvorypa g nevipne 000V xahwooplopatog vrd v Sredbuvor (localhost:8080/camunda-

welcome/index.html) otov web browser. Khixdpovpe oto nE (Deploy Current Diagram) button mov Bpioreton

TAvw ATO TOV %aUBd LOVIEAOTIOOYC.
File Edit Window Help
O~ & H

¥
[+

Epgaviletoar 10 androvbo mapabupo Stoakoyou :

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE 115
2021




ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS

PROCESS MANAGEMENT SYSTEM (BPMS) TRIANTIS STEFANOS

Deploy Diagram

Specify deployment details and deploy this diagram to Camunda.

Deployment Details +

Mame | Main Process|

Endpoint Configuration

Connected successfully.

REST Endpoint | http:/flocalhost:8080/engine-rest
Should point to a running Camunda Engine REST APl endpoint.

Authentication = MNone ¥

| Deploy | | Cancel

e Name = Main Process
e Camunda Engine REST API endpoint = http://localhost:8080/engine-rest.
e Authentication Method = “None”.

Khunagpovpe 1o “Deploy” button yie mv ohoxAnpwoy tov deployment.

Epgpavileton 1o prvopa “Deployment succeeded”.
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2% Camunda Modeler - X
O- & B ’ s E2

Main Process bpmn X | SubProcess bpmn X

Collaboration_0408aa

(LT R
My 0
RS/ x ] <[ General || Extensions >
Deployment succeeded
,H* 5 General
- 1d
O © Collaboration_04 x
O O _ Documentation
3
S Element
- Q- Documentation
z @
(e H ) ) = = p
s 1 Eorivave aiahovi e egrivaye o =1
g TIgOIOVIa Kl NpoibvTy amd e Evvoaoe g
O s El poBiaypagig Tomuoic payyehicc Tapayyehio
2| neave [+ Tehog Aiadikacioc
- & | moouricees
| E

Diagram | XML
P Type here to search i n [ o A~ @ T Q) ENG

Opotwg ya v Asvtepedovoo Aadinaota :
Deploy Diagram
Specify deployment details and deploy this diagram to Camunda.

Deployment Details +

Name | SubProcess|

Endpoint Configuration

Connected successfully.

REST Endpoint = hitp:/flocalhost:8080/engine-rest

Should point to a running Camunda Engine REST API endpoint.

Authentication = MNone A

| Deploy | | Cancel |
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%2 Camunda Modeler - X
File Edit Window Help
O- & ] [zl EA

Main Process.bpmn X SubProcess.bpmn X

Collaboration_0408aa

oWy alen
Y S % g ¢ [ General || Extensions >
Deployment succeeded

t‘ ‘» /’ General
‘ 1d
O © Collaboration_04 x
O O _ Documentation
S Element
= = 2 Documentation
0 & - Segvaye o H
e : .
o TapayyENag g
D = . e y a
= \ioa Enfiegn Mowtera
EmAéxBnrav
im .
[

Diagram XML
£ Type here to search

X1 ouvvéyeta, ovvdeopaote oty epappoyn Cockpit dmov xo emPeBorwvovpe TO emMTUYEC ATMOTEAECUA TOL
deployment twv 2 BPMN 2.0 Awypappdtov g Atadmasiog pog oto Camunda process engine.

2y anohovd] emodva anetwoviletan 1o Kevtpwd Dashboard ¢ epappoyne Cockpit dnov BAérnovpe ot gyouy yivet
“deploy” oto Camunda process engine to 2 véa Process Definitions mou amotilovv 1o 2 TaQameve SLoryQoipkotor

™ Aadiaotag pog.

%2 Camunda Cockpit Processes Decisions Human Tasks More ~ 2 Konstantina Glymidaki &t +
A~
Right Now
0 0 0
Running Process Instances Open Incidents Open Human Tasks
Deployed
Process Definitions Decision Definitions Case Definitions Deployments
2 0 0 2

Date and Time displayed in local timezone: Eury Powered by camunda BPM / v7.12.0

v anohovdn ewmdvo anewmoviletar to anotéheopa touv deployment tov BPMN 2.0 Awxypdppatog g Koprag

Awdiaoiag oto Camunda process engine.
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%2 Camunda Cockpit Processes Decisions Human Tasks  More « 2 Konstantina Glymidaki i =

Deployment Time v & Download

2 ¢ M- | Main Process bpmn Main Process.bpmn Version: 1

SubProcess

Time: 2020-03-23T20:39:34

Source: Camunda Modeler

Tenant ID: null

Main Process

Time: 2020-03-23720:34:01

Source: Camunda Modeler

Tenant ID: null

-
Definitions:
Name Key Instance Counts
Kevipikog MayeipioTric MainAdmin 0
Powered by camunda BPM / v7.12.0

Date and Time displayed in local timezone: £

v oxolovdn emova amewoviletow 10 amotéheopo tov deployment tov BPMN 2.0 Awypsppatog g

Aevtepebovoag Atadinaociog oto Camunda process engine.

%2 Camunda Cockpit Processes Decisions Human Tasks More = & Konstantina Glymidaki it ~

Deployment Time v & Download
2 M- | | SubProcessbpmn SubProcess.bpmn Version: 1
SubProcess
Time: 2020-03-23T20:30:34
Source: Camunda Modeler
Tenant ID: null 3
Main Process 3
Time: 2020-03-23T20:34.01 H Haa Egen Bvods
5
Source: Camunda Modeler E
Tenant ID: null
Definitions:
Name Key Instance Counts
Tomkeg AiayeipiaTiic LocalAdmin 0

Pouered by camunda BPM /v712.0

Date and Time displayed in local timezone: Euroy
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Arxodvdson g Movtehomoinpevng Atadixactag pe User Task Form Code

O Web xwdmag (HTML+CSS+]JavaScript) mouv éyet avantuybel yix oha ta User Task Forms (User Interface)
“nodkettan’” peoa amod to e€ng BPMN 2.0 elements: Start Events xot User Tasks.

Ot poppeg epyasoiag Twv YE1oTwy oL “optavovtar” oty epoppoyy Tasklist, Oewpotvtar “Embedded”.

H Swodvdeon User Task Form Kaodua xar BPMN 2.0 element yiveton péow ¢ “avapopdc” touv avtiototyouv html
apyelov (pe To TepLeOpMevo T Yoppag) amod éva User Task 1 Start Event ota Stayodppata ¢ Aadinaotog.

H avaypopd (row xat’ enéntaoy dtxobvdeor) tov oxetnod html apyeiov yivetar and 1o “Form Key” property field,
gYOVTOG TEONYOLPEVLG emthelet To avdhoyo BPMN 2.0 Element and tov napuPe poviehomoinong (Start Event 9 User

Task) no vhudpovrog oto “Forms” Tab tov Properties Panel View.

Main Process.bpmn x SubProcess.bpmn x

startEvent_1

Wy =tean | R
L General || Forms || Listeners || Extensions
,_H_, 5 Forms

\ | Form Key

U

Form Fields x|+

KevTpikd¢ Aayeipiatic

B OO0

—
(o

0o 00O

[l
b

o

Diagram | XML

e cmbedded: dnhwvet to eldog ¢ oppag epyastag mov YopTwvetar otnV epxppoy Tasklist,
e app: Snhwvel Tov TPOTO YOETWoY¢ Tov html apyeiov oty epapuoy? Tasklist.

To html apyeio Boloxetar anoOnuevpévo evtdg tov folder Tov Maven project (electronic_equipment_competitions)
not mo ovynexppéva oto path: This PC -> Local Disk (C:) -> Users -> vmuser -> workspace ->
electronic_equipment_competitions -> src -> main -> webapp -> forms.

e av16 10 onpelo Teemet v onpetwbsl 0Tt 0 server “Safaler” to endorote html apyeio and tov 0.1.0 SNAPSHOT
folder o omoiog Snutovpysitor (pall pe éva WAR apyeio) eviog tov “target” folder tov Maven project. Avty 7

Sdinaoior apoed o Aeyopevo Maven Project Install (Build).
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Ao yiver avto, npenet va avtypogel (row emnorinet) o 0.1.0 SNAPSHOT folder (pe to avtiotoryo WAR apysio
T0VL) evTog ToV “webapps” folder tov server mpoxetpévoy va “Srafactody”’ (Maven Project Deploy) dla o forms
resources and exel xat vor poeTwbodyv oty epappoyy Tasklist.

TN v emBeBaiwon ¢ emtuy0ds oloxdewong Tov cuyxexptpévou deployment, ekéyyouvpe otov “logs” folder mou
TepLeyel o apyela nataypupyg xabe Aoyyg SPUOTNELOTNTAG GTOV SErVEr ol O CLUYEUQLUEVX OTO TeAeLTalo (YOOoVInd
ovovewpevo) apyeto “catalina.yy-mm-dd”.

EmBeBoawvovpe 10 emtuyéc deployment twv forms resources otov server BAémovtag 10 oyetnd log message oto
%3Tw HEEog Tou ouyrexpLuevou apyeiov (ENGINE-08050 Process application Electronic Equipment Competitions
App successfully deployed).

21ig embveg mov axorovboby anemoviletar 10 anotéheopa tov deployment twv form resources (Tov xohobvtow amod

o BPMN 2.0 Elements) otov servet.

%8 Camunda Cockpit Processes Declsions Human Tasks  More = 2 Konstantin Glymidaki =

Time 3 Downlaad

3§ M- | Main Process bpmn Main Process.bpmn Version: 2

SubProcess bpm
electronic_equipment_comp SubProcess bpmn
etitions

Time: 0003237205520

Titog sbuenciog

+
+
Definitions
Name Koy Instance Counts
T— MainAdenin
58 Camunda Cockpit Frocesses Decisions Human Tasks  More + & Konctoniing Giymidaki 4 =
Deploymant Time & Download
3¢ M- | Main Process bpmn SubProcess.bpmn Version: 2
electronic_equipment_comp SubProcess.bpmn
etitions
Time ap0ranass0
Source: process application
Tenant ID: null
€
&
E
]
&

1+

Definitions.

Name. Key Instance Counts
Tomsg Moxepari LocalAdmin 0

e forms/FORM_NAME html : dniavet 1o 6vopo tov html apyeiov (ue tov Web xwduiro mov nakeltor) yoo
NV QVGAOYY] POQUN EQYAOLAC.
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Anproveyla %ot exxivron evog véou instance g Movtelomoinpévrng Atadinaatiog

To endpevo Brpo eivar 1 dnpiovpyio now exxnivior evog véou instance (ottyptotomou) g Awdaciag evidg Tou

deployed Process Definition (“Kevtpinog Aoyetptotig”).
Ayob ouvdebodpe oty epappoyn Tasklist, enthéyovpe to Tab “Start process”.

%% Camunda Tasklist Keyboard Shortcuts &P Create task = Start process | & Konstantina Glymidaki
Create afier + < Createdv + <> 0
My Tasks (0) s S H

My Group Tasks

f

210 véo mapdBupo mov eppaviletar, BAénovpe 1o Ovopa g Kbptag Awdiasiog g onolag 10 Process Definition

gyet yivel deployed otov server, mov “rokeiton’” TAEOV v TNV EXTEAETEL.

Start process

@ Click on the process fo start.

Kevtpikog Maysipiommg

Close

TN v exxivnon e Awduaotag pog, nohovpaote vo emhe€ovpe v Kot Atadiaoto (“Kevromog Awryetototig

”),

Avtopdtwg eppaviletar 1o prvwpe (“Qoo ya mpopyOetec”) tov I'eyovédtog Evepéng (Start Event) e Awdaoiog

Araywviopon TToopnOstwv.

start
TN ™V Snptovpylie xat exxnivion evog ottypotdnov g Awdwactag pag (Process Instance), emtdéyovpe 1o

button.
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Start process

Qpa yia TTpourBeleg

Back

Anohovbuwg (ndtw now de€id atnv 006V ™C epappoync), eppaviletal To prvope evagng e Awdmostiog pag, “The

process has been started.” xaOwg xow 0 pvope (“You are assigned to the following tasks in the same

process :”) pe 1o link nopanopnng oto 10 natd cerpd task (“Eronyoye mootovta non mpodiaypopec”).

= X

%8 Camunda Tasklist x 4
147.27.70.60:8080/camunda/appytasklist/default/#/?searchQuery=%5B%5 D&filter =296d33ab- 1fde-1123-a148-00155ddfb373&s0rting=%5B%78"sort... B Yr E1 | @
-

< C @ Mnaopari

% Camunda Tasklist Keyboard Shortcuts & Create task [ Start process - & Konstantina Glymidaki

Create a filter + < Createdv +

o)
x

My Tasks (0) ra

My Group Tasks

The process has been started.

You are assigned to the following tasks in the same process :
Eigfyaye Tpoiévia kai TipoBiaypagic

Date and Time displayed in local timezone: Europe/Athe:

Me v odvdeon touv Kevtpumod Awyeiptoty e Awdwactiag now oot me mhatpoppas (Admin User) oty
epappoyn Cockpit, Brénovpe oto Kevipind Dashboard v Snpiovpyia evog ouypotdnov e Awdwaosiog (1
running Process Instance) 10 omoio not onpatodotel v évapérn evog “token” mov “meptpéver” v extéreon g 17

notd oelpdc epyaoiag (“Eronyoye mpotovta now mpodtaypaypes”) and tov appodio yonotr (Kevipwodg Avayetotomg).
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%% Camunda Cockpit Processes Decisions Human Tasks  ore ~

Right Now

Running Process Instances

Deployed

Process Definitions Decision Definitions

2 0

Date and Time displayed in local timezone: Evrope/Athens

Open Incidents

Case Definitions

0

A Konstantina Glymidaki i ~

Open Human Tasks

Deployments

3

Powered by camunda BPM /v7.12.0

%2 Camunda COCkpit Processes Decisions Human Tasks More «

Dashboard » Processes

2 process definitions deployed

State Incidents — Running Instances —
@ 0 0
@ 0 1

Date and Time displayed in local timezone: Europe/Athens

Name &
TOTTKGG AREIPICTIG

KeVTPIKAG AIGXEIPIOTIG

2 Konstantina Glymidaki i ~

List Previews

TenantID —

Powered by camunda BPM / v7.12.0

Mpodwiwy ard

[y ]
- = Eworfvaye
= .
g T pOKYIE K3
<1 e — - "
o ipolioypogis Ta g
2| meawa i
g Mo unBaeg
3

Anhayn

TPpEyy ke

TeAog Acisnoiog
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2 process definitions deployed

ToTTIKOE AlaYEIPITTHG KevTpIkoc AlayeIpIaTrg

No running instances @ 1 running instance @
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TRIANTIS STEFANOS

ITepryoapn Awdixaoiog Atxywviopod ITgopndeiwy Avarmotpwy HAiextpoviwv Etbav
oto ITolvteyveio Kontng

Aneixovion Moviéhov Awaduaciog Awwywviopod ITooundetmy

-~ -~
Liahoyr =l AdRE TIC egdyaye 10
TMpoidvitey amo o qu[;&[ £yypago
ToTikoUg payyhise TapayyEMEY
[+

l..

) Eoriyaye
TpoidVTa Kal
TpodIoypaPEs

Téhog Muafikagiag

TDpa yia
TpopriBeiEg

KevTpicd s AaygelplaTig

-~y

—Effyaye 10

- EmiA £fs ;
MpoidwTa EYYpapo

TICROy Y EAICC

MpoidvTa

MNara Ehngdn :
EmAcxBneav

Tammac A1 pITTAC

Onwg gaivetan ota 2 mapanavw BPMN 2.0 Staypdppata, 1 cuvoind] Stadinaocio sivar wELopévn oe 2 empépoug

Otadinooleg:

e Trnv Koot (Main Process), ovopat «Kevtpmdg Atoryetototnen, nov genvaet avbaipetor (ratdmy embupiog

tou Kevtpwod Awyeptoty e Awaduaotiag).

e Tyv Aevtepebovoa (Subprocess), ovopatt «Tomunode Awyetptotoy, Tov nokeiton (AVTORATE) KOS O
Kevtpog Avayetptotyg vrofBaliet v @oppa pe v Apymn Alota (Twv Te0og Tapayyeio) TEOIOVTWY.
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Brpata Awxdixasiog

X1 ouvvéyeta, emefnyovvtor pe Aoyt aAld o yoapwd (péow screenshots amd v epappoyr “Tasklist” touv

Camunda BPM) ta Bnpacta t¢ Aediaotag.

"Evoén Awdieaociog

Avvatomta évapéng g Awdmasciag napéyetar wovo otov Kevtpoind Awryelploty) g epappoyns, o omoiog Eentvdet

™V Awxdinasior Oty #tlel amopaityTo yLa Tig avdyneg tou Ataywviopod IpopnOetwv.

Start process

@ Click on the procsss to start.

Kevtpikds dicrysiplomng

Close

Kodeiton var emiéZer v Kopro Aadiaoto, mov eppaviletar pe 1o ovopa «Kevtpmde Awryetoltotior.
AxolobBwg, eppaviletor oty 000vr] ™G ePappoyNe T0 oyeTnd pnvopa evaplne e Awdwaotag («CQpo yuo

npopnbetecy) mov apoEd oTo start event (yeyovog evapéng).

Start process

Qpa yia Tpoundeieg

Back Close

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE
2021

127




ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS

TRIANTIS STEFAN
PROCESS MANAGEMENT SYSTEM (BPMS) 55 05

Etoaywyn ITgoioviwy & ITgodiayoupy

Me 1o mouv emieyel 7 evapén g Awdinaoiag, o Kevtomog Atayeipiotig napanéunetor oty 11 poppa cpyaoiog

(«Eronyaye mpotova xat moodtayoapéy) ylo Ty onola uat elvat o apuddtog vredbuvog (assignee).

25 Camunda Tasklist Keyboard Shoriauts &P Create task. (3 Start process | & Konstantina

s Elorjyaye mpaidvTa kai Tpodiaypagig

Kev E@pioTric &

AioTta MpoiévTwy

Eifiac Neprypaor

Karayxwpnoe véo Tpoidv

Emikeis Eifog: Neprvpagr

Koo (€)
Bz ONA)

URL

e
NpoBiaypogi

X1 ovynexptuevy] poppa o Kevtpomog Awryetptotic nakeltan va ovpminooost Oho to amepaltrte nedio (Eidog,
[Mepwypayn, Kootog (€) (ue ®ITA), URL Evdawtuxod Apyeiov Tpodaypapmv) yroo v sataywenor uabe véou
TEOLOVTOG %ot Twv TEodtaypapwy oL (Kataywenoe véo meoidowy).

I'x #&Be Eidog ITpoiovtog mov emAéyetar (and to Drop-Down Menu aglotepd oty OQUX) %ot [he TNV COITANEWGY
OMWY TV LTOAOITWY LTOYEEWTMRY Tedlwy (Beéd oty Yoppa), avtopdtws sugpoviletar t0 xovpnt («Addy)
TEOXELUEVOL Vo cuuTAnewlsl Suvapund («on-the-fly») o Ilivaxag pe to notoywenpeve mpotovia  («Aiota
ITootdvtww).

2e auto 1O onpeio meenet var avapebetl Ot o «Eidn ITpoidvtwws tou Drop-Down Menu Bpioxovtat anobrnxevpéva
evTog evog emefepydatpon apyelov TOnov JSON and 10 OTolo MAL POPTWVOVTAL GTYV GLYXEXQLUEVY] YOQUA EQYXCLAG
#d&0e opd.

Me #dbe enclepynota (mpocayparpéoetc Etdwv ITootdvtwy) tou cuyrexptpévon apyeiov (categories.json) xot avovewo?)
(£5) ™ oeMiBag ¢ ouyrenpELEVNG POEPaS amd Tov web browser, to Drop-Down Menu avavewmvetar avahoye.

To oyetnd apyeio tnov JSON (categories.json) Boioxetar anodnuevpévo oto axdiovbo directory path evtog tov
Apache Tomcat server : C:\Users\vmuser\Desktop\triantis\camunda-bpm-tomcat-7.12.0\server\apache-

tomcat-9.0.24\webapps\camunda\app \ tasklist\sctipts
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<« Users » vmuser > Desktop » triantis » camunda-bpm-tomcat-7.12.0 » server » apache-tomcat-9.0.24 > webapps > camunda » app » tasklist » scripts )

Mame Date mchﬂEd Type Size

s
camunda-tasklist-uijs / 8:44PM  JavaScript File 1,532KB
configjs PM  JavaScript File KB

i \j categories.json JSOM File 1KB

ts ] budgets,json 2020 :17PM  JSON File 2K8

Me yopnon evog mpoyedppatog encéepyaotiag apyelwv (my. Notepad++) enefepyalopacte 10 oyetnd wpyelo,

npoocxpxpwvtag Fidn [Mpoiovtwy.

[~ categories json E4 |

=

2 "nams":"08dvn HI™

3 Fed

4 am=": "YIoADYLOTHE TOERMAETH™
5 Fed

a "nams": " IupeThe”

7 Fed

g "nams" : "ExTunethe tUmow AT

9 Fed
10 "nam=": "EXTUTIOTHS TUmOow BY T
11 Fed
12 "nams" 1 "Modrunyévnpe TOmow AT
13 Fed
14 "nams" 1 "Modrunyévnpe Tomow BY T
15 Fed

7 "nam=":"BLvTeonpofolEuc™
17 Fed
18 "nam=":"dopnTd movi mpofokncT
19 Fed
20 "nams" :"ETaBepomo TR Taong (UES) "
21 ~-1]
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%3 Camunda Tasklist Keyboard Shortouts &P Creste task [ Start process | & Konstantina

> 2>

s Eiarjyaye mpoidvia kai Tpodiaypagic

KEVTDIKG AKXEIDIOTIC O

AioTta Mpoidviwy

R
EvBemnxod Apxsiou
Mpstioypasiy

Eisos f— ]
Karaywpnoe véo Tpoidov
Enice Eog FA—

[D82wn HY 08Gwn HY = 23 o

H tehinn popyn evog ovuminowpévoy Ilivara pe v Aiota [Tpoioviwy (evdewtind yro 10 mpotdvia oto Demo)

ametxoviletal 670 TEandTw screenshot:

KaTayuspnos véo mpoidy

Awxdoy ITgotovtwy

Me v vroBoin e 17 pdppag spyaoiog («Eionyoye mpotovta xow npodoypapee) and tov Kevrowmod Aaystiotot,

nodetton avtopdtwg 1 Asvtepebovoa Atadiacto («Tomndg Aoyetptotion).
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H awtopat avabeorn g 21 poppag spyaotag («Enidele ITpotovton) nowonoteitar oe #dbe évav and tovg Tomnoldg
AtoryelploTeg pe aTORaTOTOUEVO (Ao T0 abotnpa) email 6Tov TEocwTLd ToLg AoyoElaopo Tou eyel dNAwlel otn

epapopoy” “Admin” tov Camunda BPM.

AvdaBean Epyaoiag: Emiiele Mpolovta
€= AMNANTHIH €€ ANANTHIH ZE ONOYZ =2 NPOOSHIH

PromSystem Notification Lnjpeavon we avayvwopvou

Tpu 24/3/2020 503 pp

Mpog Triantis Stefanos;

MotpokahoUps ckoAouBnoTE TNV MoPaKATW S1IE0SUVoN TOOKEIUEVOU Vit ETAEEETE £i6n uToACYIOTIKAG uToSopnc (H/Y kol
TEPQUPEPELOKG), CUPPLIVE PE To SiBEgipo TpoUnohoylopud oag. Na v mpopndaia Twv ev Adywv 18wy Ba akoloudrost
SloywvioTikn Sodikaoic, ouvohkr yio dho To 18pupc. httpy//147.27.70.60:8080/camunda/app/tasklist/default/#/task/GecbecT3-
6de0-11ea-ab0c-00155ddfb373

Kabe évag and tovg Tommolds Awxyetprotée, nadeiton var emdé€et amd v vroPinbdeioon Apywr Alota, mpoidovia pe
Baon g aviyreg tov Tphpatog / Awbbuvong mov exnpoowrnel oto Tdpupa. Avdhoyo pe T emhoyés xou Tig
npocaatEeoels, vroroyilovton Suvapnd («on-the-fly») 1o ndcTOC MApayyeriog (empépoug Yo T0 udbe TEOIOV now
oLYOALXO) no g ot 10 oLVOAO TwV ToEyYeADEVTLWY TEOIOVTWY.

IMavew xar aprotepd oty woppa ameoviloviar (Yoo tov uabe yonot pepovepeve) to Tunpe xar o Saubéotpog
[Mpobnoroyopoe. To Swbeotpo Yrorotmo vroloyiletan Suvapind («on-the-fly») pe wabe emhoyn nou npocapaipso
avtiotorya oand v Alota [Tpotovtwy. Xnpeiwtéov 0Tt 0 yeNotg dev dbvartat vor LTOBUAREL TNV GUYHEXELULEVY] POQUA
o€ TEPINTWGY] oL TO GLVOMXO %OGTOC TaEyYeAlag dev uaddmtetat and tov dwbéoipo ITpobmoloyopd (eEvnTnd
Ynoloino).

e autd 10 onpeio meemel v avopepbel o6t 0 «Tunpor nabog xat o dwbeopog (o xdbe Tomnd Aworyeiptotr)
«[Tpobmoroyiopoer Polonoviar amobrnuevpéva evidg evog eneéepydotpon apyeiov tmov JSON and to omoio nat
(POOTWVOVTAL GTYV GUYMEXOLPEVT] poppa epyaotag xdbe pod.

Me unabe emefepyooioa (ahhay? «Tpnpotoor 1 «Swabéotpov Ilpobmoloyiopody) Tov  GLYXEXELUEVOL  aEYELOL
(budgets.json) nor avavéwon (f5) g celidag g ouyrexpipevnc @oppac amd tov web browser, v oyetny
nAnpowopin (Yoo Tov uabe Tomud AtoryelploT]) avavemveTol avehoyo.

To oyetnd apysio twnov JSON (budgets.json) Bpioxetoar anolOnusvpévo oto androvbo directory path evidg touv
Apache Tomcat server : C:\Users\vmuser\Desktop\triantis\camunda-bpm-tomcat-7.12.0\server\apache-

tomcat-9.0.24\webapps\camunda\app \ tasklist\sctipts
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< Users » vmuser > Desktop » triantis » camunda-bpm-tomcat-7.12.0 » server » apache-tomcat-9.0.24 5 webapps 5 camunda » app » tasklist » scripts N )
~
Mame Date modified Type Size
* camunda-tasklist-uijs JavaScript File 1,532KB
2| configjs JavaScript File KB
i \J categories.json JSOM File 1KB
ts ¢ || budgets,son JSON File 2KB

Me yopnon evog mpoyedppatog encéepyaotiag apyelwv (my. Notepad++) enefepyalopacte 10 oyetnd opyeto,

odAdlovtag (evdeyopevng) to Tunua 7 tov dtabéotpo (o ndmotov Tomnd Awyerptoty) Ilpobnoroyiopo.

[ budgsts json m]
=
2 "email”:"johnny@ict.tuc.gr”, "faculty”:"AledBuvon Tnhemixoivevidy, AikTiev wxl Yooloyiotisie YmoSopfg", "budget”:36100, "username":"johnny™
3 bl
F "email”s"dina@ict.tuc.gr”, "faculty”:"TuApe AlolknT A YOoAOVLoT ke Ymodoufc™, "budget”:15850, "nssrnare”:"kglymidaki™
5 el
"zmail”:"mpathiakil@isc.tuc.gr”, "faculty™:"Tudpa ArouxmTixc ¥mohoyiotixfg YmoSoufg™, "budgst”:15950, "uss: =":"mpathiakil™

:"nispanoudakis@isc.tuc.gr", "faculty":"Iyxchf Mnyowixdv Dupaveyhc st Aleixmone™, "budgst”:5000, "ussrname":"nispanoudakis™
__ :"pkontofict.tuc.gr”, "faculty”:"Tufue Exmoldevtixic YmoAoyioTixf Imedoufc™, "budgst":9760, "us :"pkonto”™
12 1":"spanakifict.tuc.gr”, "faculty”:"Tpipa Tnhemixoivevidv st Autdev®, "budget”:7500, "username":"spanaki®
1":"striantis@isc.tuc.gr”, "faculty”:"Iyokf Mnyewixdv Dupoyayfc sl Aloismong™, "budgst”:5000, "username’:"striantis™
:: 1":"tlyrantonakifisc.tuc.gr”, "fa Ty "Tpfue TnAmixovov Loy xul AlxTUww™, "budgst”:6565, "unsernams":"tlyrantonaki™

:"vpapadakis@isc.tuc.gr", "fac :"Tufpa AlolxnTixf ¥ookovioT ikig Ymodoudc™, “budgst”:4212, "uss "vpapadakis”

% Gamunda Taskist [ P [T
#  Emikege Mpoiovra
Tomucs Axapeari

. . . & Fe

L 3

Aigra Mpoieviwy

L Pecnpast

E e g e )

T I B - ¢

— N
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EZoywy eyy0apon moowminng TaQayyeMug TooiovTwy

ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS

Me v vroBoly g poppag spyaoiog («Emilefe [Tpoidovian) uabe Tomundg Alayetolot)g THQUTEUTETOL 0TV ETOUEVY]

poEpo OToL 1ot SVvatan var xatePdoet 6Tov voAoytot) Tov v Alota pe ™y Iapayyedia TpotdVTWY, oe popyy pdf,

AMURQOVTAG OTOV OYETUO CUVOEGPO TOL AVAYOUPETHL GTO PYVOHA.

%2 Camunda Tasklist

211> &

< ECRyave 1o £yypago TTapayyeAiag

Totkég AlayelpiaTig 4
& Set follow-up date A et due date
Form History Diagram Description

Keyboard Shorteuts ¢ Create task [ Start process | & Konstantina Glymidaki

Mrtropeite va kaTefdoeTe To apyeio TS TapayyeAiag oag KAIKApovTag aTov ou

Wo TTou AouBei: myOrdersD: pdf

1 Add groups

Ma v emiTuyf oAokAfpwan Tng Aladikaciag Alahoyrig MpoidVTwY gag, TTapakaiu) TAaTROTE To TARKTpo "Complete" ata 5e8id TnE opHag

Date and Time displayed in local timezone: Europe/Athens

Add Comment +

2 Konstantina Glymidaki =

IO Complete

Powered by camunda BPM/v7.12.0

-

To e€oyoypo pdf éyyoago elvar ¢ TaEAUATE LOEYYS:

KdaTog " .
" . URL Evée1kTikol Apyeiou . .
Eifog Meprypagr (€) (ne NooBiaypadidy MoootnralLivoho
wna)
“https:/jwww.dropbox.com/s
I Y "0fdvn HY =23 /gox1ecx07ip5li3/%CEYIFHCERI8%
00 HY o 200 |l CE3OFCERIDICERSTHI0MHCE |2 24000
9796CE%AS. pd2di=0"
"Tapwtig “https:/jwww.dropbox.com/s
. s TUTow Ad pE lcs760luGdnslwh 9:CEMAIRCEY
Zupuy tpodossTn 00 {lg156cEonn136CE3A99CERRA49CE 18000
DGV 9796 CEMA3.pdf2di=0"
" . “https:/{www.dropbox.com/s
E‘:fg:s:?um( /W3cT1d124jsm5q0/%CE%ISICER
‘Bemor  [FTUTOS|  [eascesuaancesoswcesoaoncen |, oo
tomou B i |n936CEB0A496CERLO T96C EYA3%620% ’
:i‘lg;:w” CE%A49CEIAS 9 CEGADYCESIF%%
CER6AS96209CE% 92562 7. pef7d|=0"
“https:/jwww.dropbox.com/s
/subfqy4jfizewfd /FCEYADMCE%IFY)
— "Eyypuwipo CE%0BYCENASICEWICHCEWOTI
m:ﬂ:’;ﬂ'{‘“"“”“ mohupnxavipa (550 ||CEATI6CE691%CE3ODCERATYH |1 550.0
lag CE%O0C95CE:91%620%CE%A4%CE
|AS30CEB0A0%6C ERHOFIHC E26AG36200
CER020627 pdi7dI=0"
“https:/{www.dropbox.com/s
kckn81e3c150q7g/HCEWABICE
voopd vl | @oPnTé Tavi 9F36CESRA130CE% 9 THCEWA4CEY
E“)‘ - npoohicyia 110 (9795209 CE%9FYCE%IBICE®SFY |1 1100
rRORaANG mapovaidoec” CES:9D%CEITH20%CERATGCE S
|A196CE9OF6CEY69236CEBIFICE
9BY%CEYITICEIAZ. pdf2dI=0"
I 21 5260.0
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Zuyxévipwon Ipoowmnmv ITupayyeiwv ITootdoviwy

Me ™V okhouinpworn g Stadwaotag Awdoyne TTpotoviwy and dhoug tovg Tommodg Axyeprotés, ouveyiletar 7
Koot Awdiaoia and tov Kevromd Awxyetpoiot) (0 omolog eniong evijpieQmvetol e XUTOROTOTOLUEVO ATO TO
obotpa email yia v Stexmepaiwor Tov avadoyou task) xo AapPaver v evomopévn Tehnd Alota pe tig emAoyég

ohwv twv Tomxmy Atayetptotev («AdBe tig mopoyyehieo).

AvdBeon Epyaoiag Aape Tig Tapayyehisg

¥

€= ATNANTHIH €€ ANANTHEIH IE OACYI =» MPODAHIH

PromSystem Notification Tijpevon wg avayvopEvo

£T 25/3/2020 618 uu

Npog: Triantis Stefanos;

H Aladwaoia AtoAoyrig Eldwy YrohoyioTikig Ymodopng (H/Y kol Nepupspsiokd) ohokAnpwbnxe. Nopoakoholtps okohouSnoTe TV
TopoKaTW S1EUEuvon TpoKelpevow va AdBeTe Kot axodouBwe vo uvoBodhets Tnv Mot MopoyyeAwy., Mo TNV TpopnBewe Twy gv
Adywv Elbwv Ba arkohoudnos AwnpwvioTikn AwoSiwooio, ouvolikn o ohe To 18pupa.

http://147.27.70.60:8080 /camunda/app/tasklist/default/#/fask/4238911d-6eb4-11ea-b1dd-00155ddfh373

%5 Camunda Taskiist [P Fe J— -

Tapayyehieg

EiTic &

Aigra EmAgypévv Mpoidvtwy

e TR e som TR ey

EZaywyn eyyedpov cuvoMxng ooy yeAog TQOOVTWY

Ayod Mpbetl 1 el Aiota mpotoviwy, o Kevtpmnog Awryetptotic vmofadiet v popua xan axorobbwg odnyeiton oto

tedevtaio task («BEnyaye 10 éyyoaypo mapayyehiivy) Omov xot Sdvatan var xxTeBRoel TO TeEAMO Eyypupo (o8 oYM
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pdf) péow tov oyetnod cuvdéopov Mne tov apyeiov. H Awxdimacio ohoxinowvetar pe v bToBOAN TG YOOGS

(Complete).

%% Camunda Tasklist

21 2> &

<

E€nyaye 10 éyypago TTapayyeAiwyv

Kevtpikég AlayeipioTrig &
& set rollow-up date

Form History Diagram

MTTOpEITE Vol KATERACETE TO APYEIO TWV TTPOG TIapayyEAia TTPoISVTWV KAIKEpovTag oToV ol

A Set due date

Description

Keyboard Shortcuts ¢ Create task [ Start process | & Konstantina Glymidaki

i: finalD

1 Ada groups

pdf

Ho TroU

0 N,

ria v emTuyh fpwon g

Date and Time displayed in local timezone: Europe/Athens

EI5uv, Trap:

) TTATHOTE To TAIKTPO "Complete™ oTa B£8id TG poppag

Add Comment +

4 Konstantina Glymidaki x

save [EeIVEE

Powered by camunda BPM /v7.12.0

A~

To e€oyoypo tehind pdf eyypayo eivat ¢ THEONATL HOEPHG:

TomKOC , , KoaoTog (€) i ,
AayetptoTic Eidog Nepypadr (e D) NoootnTal|Zovoio
"kglymidaki" "086vn HY" "084vn HY = 23 vtowv" l 150 1 150.0
"johnny" Yno)\o.ym;rnq Yno?tol\'gm’rnq TaumAéTa = 10 500 4 500.0
TAUTIAETO IVTOWY
. N "Eaputiic toou A4 pe
nispanoudakis"|["Zapwtng 1p0d08ETN GINWY" 400 1 400.0
"mpathiaki1” Erﬂunmtnq TUTIOU Acnpopr'aupaq EKTUTIWTNAG 250 4 350.0
A Laser A4
" N "EKTUTIWTAS TUTIOU |["ACTIPOUOUPOE EKTUTIWTAS
pkonto B Laser A4 upnAwv eTSOGEWY" 400 1 4000
"spanaki” I:Io?\uurlyl(avnua Afnpouaupo TIOAUUY AV 500 h 500.0
TUTOU A A
"tlyrantonaki” I:IOMWR(GV”M "EYXPWHO TOAUMNXAvLa A4" ||550 1 550.0
TUTOU B
"vpapadakis" "BivreonpofoAéac”||"Bivreonpoforéac” 550 |1 550.0
- - - - I8 3400.0
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o J.ocal Admin Instructions

PM SYSTEM
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OAHTIIEX XPHXHX PM SYSTEM ITPOX
AIAXEIPIZTEY XXOAQN/TMHMATQN ITOAYTEXNEIOY KPHTHZX
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TRIANTIS STEFANOS

Ou Awyeipotés tov empépovg Xyordv/Tpnpdtwv tov TToluteyvelov KoNmg epmhéxovion pe tov @OAO TOUL
«Tomuwob Awryetptotp oty Awedinaoia Araywviopob TpounOetwv Avadwotpwy Hiextpovinwv Edov tov 18pdpatog.
ITio ovysenprpéva, eivar ot apuddtor ypoteg mov xakobvtal v emAééouvy Eidn pe ovyrenptpéveg optobeioeg (and tov
«Kevtpud Awyeiptotp) npodayoapes (Iepryoayh, Kootog, URL Evdetrtinod Apyeiov ITpodtayoapmy).

To xoppdtt g Awadiaciog oL Toug apoEd ametnoviletar youypa (oe nopyy dStayodppotoc BPMN) mopandtw:

) ~
—Efnyaye To

fl
Emikets
MpoidvTa

Eyypagpo
TPy ENTC

MpoidvTa

MNiogTa Ehnjgan :
EmAcyxBneav

Tom ag ATEE pITThg

H Awdwasio avt (Arockoyy [Tpoidviwy) nokeiton avtopato xabe popd mov o Kevtpudg Ayetptotig vroBdiket v
poopo pe v Alota «[Tpotovtwy xo [Tpodtoyoopavy.
Kabe évag and toug dnhwbéviec (wg «Tomuog Awyerptotior) oto Xoompoe (Camunda BPM), hopBaver éva

awtopatonopévo email notification 6Tov TEOCKWTLXO AKABNUAIAO TOL AOYAQLACUO OTWS ELVAL TO TOXQAUNATW:

AvdBeon Epyaaiag: Emideée Mpolovta

»

€ AMANTHIH €= ATIANTHIHIEONOYE =3 MPOOGHIH
PromSystem Notification Tijpavon we avayvuopévoy

Tpu 24/3/2020 503 uu

Mpog Triantis Stefanos;

MNapokohoUps ckoAouBroTs TNV MoHpoKATW G208V e TTpoKEIEVOU Vot ETIIAEEETE 208N uTToAoyIOTIKAS uTtoSopnc (H/Y Ko
TEPLPEPELCKG), CUPPva P To SiBiopo mpolnoioyiopd aag. Mo TNy mpopnBeia Twy gv Adywv £1dwv Sa akohoubrost
SloywaTIKn Siodikagiog guvolikn yio oho To 1§pupa. http:/147.27.70.60:8080/camunda/app/tasklist/default/#/ /task /Gechecy3-
6de0-11ea-ab0c-00155ddb373

ITéve (row aplotepd) oto email notification gaivetar o «Tithog» mouv agopd oty Avdbeorn Eopyaoiag (task)

anorovbodpevog and 1o Ovopar g epyaotog («Emikeée ITpotdvton oty mpoxetpévry nepintwoy).

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE
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210 pecov (xat aELOTEQRR) paivetal 0 «ATOGTOAENG TOL awtopatonomuevoy email (“PromSystem Notification” oty

TQOMELUEVY] TEQLTTWGY]) UE TNV MUEQOUNVIX AL WO ATOGTOAYC.

210 ndtew pépog tou email notification gaivetat o «[loaAnmtne (o appodiog yia to task yenotg) axorovbovuevog

ond 10 «\enTnod» pe ™y evnuepwor] xat tov oyetnd URL obvdeopo mov napanéunet oty pre-login celida yiar v

obvdeon ot epoppoyr, “Tasklist” mporeipuévouv va umopéoel 0 YENOTNG Vo el TV POQUA EQYXOING TOL %L VO

Eenvnoet anxorobBwg v emhoyy nEotdoviwy and vy debéoipn Aloto.

%% Camunda Tasklist

Please sign in
kglymidaki

%2 Camunda Tasklist
Create a fiter + < Createdv +
My Tasks (1) Fs

My Group Tasks
ETmiete Mpoiovra

Due 28 dzys age, Creaied 3 says a3

Keyboard Shoricuts ¢ Greate task [ Start process | & Nikos Spanoudakis
<[>~ Add Comment +

1o m-  ETmikege Mpoidvta
[

£ Set follow-up date A 35 days ago

x £ Add groups L Nikos Spanoudakis x
Nikos Spanoudakis

50 Form  History  Diagram  Description

TMHMA : Exok Mnyeuwisv Napaywyric xan dioiknang
MPOYMOAOTIIMOZ : 5 ©)
YMOAOINO : 5000 (€)

AioTa MpoidvTwy

ala ;
Eigous 510%5

— Kégrog(€)  EvBemmkon . ; Kéaog Mapavyeriag (€)
Nepvpasdh (e oAy o EmAevii MegérnTa e Ay
MpoSiaypagiov
1 [o8ewn HY 250 URL Appeiou o
2 TG o A 250 URL Apeiou o
ivoho [0 o
Date and Tme displayed in local timezone: Europe/Athens Fowered by camunda BBM /7 12

H yoppa epyasiog mov woptwvetat (Sekid 6Ty THEATAvVw EXOVY) ELVAL TN TUQUUATW UOOYHC:
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% Camunda Taskitst . s Wost 't "

’ EmiAeEe Npoidvia

Algta NpoidvTwv 0 0 u

e - R RS s e ey

210 onpelo awto akilel vo avapepbody T Baowmd onpela ¢ THEATAVL YOQUXG EQYaoLoC:
o Katoknutiny Huepounvia Oloxinowong xar YroBoAng g poppag epyaotag:

>
EmriAe€e MpoidvTa

Tomog Aiayaipeothg O

o Aedopéva avapopwd pe 10 Ovopo g LyoMe/ Tunpoatog mouv exnpoownel o yeNotg, tov Awbéotpo (yuo
™V TopayyeMa tov) Tlpobroroyiopd xabig xot 1o Awbeoipo Ynorotno (broroyiletar “on-the-fly” avdioyo
UE TG ETULAOYES TOV OTYV YOQUA):

s Emikee MNpoidvta
Tomxog AiaxapeoTis
—

TMHMA : Tudpa Zao xS Yol
APCYNOAOMIMOZ : 15950 (C
YNOAOINO - 10820 (€
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o H adinhenidpuom tou YN0t pe ™Y POQUA XPOPR OTIG TUQUAATW ETUAOYEGS:

=
L

Ewirmmmog Eméom - Hoomog Nope rahieg
Agrriou S {18
Nipofar Doy

v URL Ev8ewtinod Apysiov [podiaypapdv: Emiéyoviag tov obvdeopo (URL Agysiov) o yonomg
nopanéuneton oty oedida pag Cloud epopuoyng (m.y. Dropbox, Microsoft OneDrive, Google
Drive, »Am) dmow sa Sdvatar vor Set xot vor xoteBdoet (0Tov TEOCWTIUO TOL LTOAOYLGTY]) TO CYETLHO
xpyeto pe v neptypagt] Twv Teyvinav ITpodtaypupwy Tov TEOIOVTOG TOL TOV EVSLXPEQEL.

v" Checkbox Emloyyg: Me emheyuévo to checkbox, avtopdtwg eppavi{ovion deéud tar medio g
«[Toodttay nabng %ot tov vroroylouevon (“on-the-fly”) emugpoug ®OGTOUVE Yot TO ETAEYUEVO
(xptoTepd) TEOLOV.

v Tlocomto: O yenotq (ke emheypévo TevTa T0 TEOLOY KELeTERE) SHvaTaL Vo TOCKPULQEL TEUAY L
nov embopel and 10 exdoToTE EMASYUEVO TEOLOV.

e To ovwvolnd Kootog twv emthoywv tov and v dtabéotpn Aiota nabog nat 10 Xdvoro twv Eudav (tepdryte)
ToL €yeL dNAwaoeL:

T o

e O yonomg dbdvatar vo amolnuedoet (Le TG TEOoWELVES ETMAOYES TOL EwC OTOL ATOYaaioet Vo LTOBAALEL) TNV
poppa, emhéyoviag “Save”. AZilet vo avarpepbel 0Tt emAéyovtag “Save” Sev Oo eppaviotal avadvopevo
unvope otnv 006vn Tou (.y. “Your form is currently saved”).

Iivoia [ B0
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Tt var SrtamoTmoet OTL OVTWG Ol TEOCWELVES EMAOYES TOL EYOLY ano0NXELTEL, HEUEL EITE VO HAVEL AVAVEWDY)
(F5) ¢ oeAidag tov and tov web browser mov yernotpomnotet, eite vo anocuvdebel xow vor ouvdebet ex véou

OTNY EQPXOUOYY] %Al OTNY YOQUA EQYAOLAG TOL.

e X mepintwo mov 10 Xuvoind Kootog IMapayyeriag Erdav dev noakdmtetar and tov Abéotpo
IMpobmoloyoud g Xyoie/ Tunpatog (xpwtind «YTdAomon), o yenotng dev ddvartat vo uToBalAet TV

OLYUENQLUEY] POOPA.
Moévo epodoov vrapyet Betind (1 undevind) «YmoAotmon pnopet va vroBAnbel optotind 1 YoEp (e TNV

emthoyn “Complete”).

Me v optoTinn LTOPOAY TNG TEONYOLUEVYS YOQUAG EQYAOLAG, O YONOTNG TUQUTEUTETAL OTNY eNOUevY (Stadoynd
OTNY EPXOUOYY) POOPX OTOL xat Buvatal v xateBdoel (0TOV TEOCWTIXG TOL LTOAOYLOTY)) TO e€ayOuevVO (o8 LOEYN
pdf) éyyoayo pe Aemtopépeteg mov agopoby oty lapayyeiio Tov.

H Awdieaoioc Awehoyng ITgotoviwy oroxinomvetor yio #&0s Tomxno Awwyeioloty povo spocoy vroBailet (pe

v enthoyn “Complete”) v mougosdtew poopmol!!

%2 Camunda Tasklist Keyboard Shoricuts &2 Create task [ Start process & Konstantina Glymidaki & ~

20> & Add Comment +

< EZniyaye 10 £yypago Trapayyeliog
ToTnikég AlayeIploThG &

& set follow-up date 4 set due date £t Ada groups A Konstantina Glymidaki *

Form History Diagram Description

iTe va G TO ApXEi0 TN TrapayyeAiag gag KAIKAPOVTAE oTov au Ho TTou i: myOrdersD: pdf

i TAV EMITUXH OAOKARPWAN TN AlaSikaaiag AlaAoyhi¢ MpoidvTwy oag, TapakaAw TTATAGTE TO TTARKTPO "Complete” oTa Se51d TNE PopHag

ave Complete

Date and Time displayed in local timezone: Evrope/Athens Powered by camunda BPM / v7.12.0

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE
2021




ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS
TRIANTIS STEFANOS PROCESS MANAGEMENT SYSTEM (BPMS)

To e€oywytpo pdf éyyoago elvar ¢ TaEAXATL LOEYYS:

KooTog . .
. . URL EvBeiktikon Apxeiou ‘ .
Eifog Neprypagn (€] (ne NpoSiaypadiv NosoTnTal|Zivoiol
BA)
"https://www.dropbox.com/s
N 086N HY 223 /gox1ecx0Tip5li3/%CEWIFICERITY
‘066vn HY wracw” 290 | CEoIFYCERODMCERITHRI0NCER |2 [2400.0
979CEBAS. pdF?dI=0"
"LapwTtrg "https://www.dropbox.com/s
L o TUTIow Ad pE les760lusdnsiwh /%CEYAI%CEY
Zupuriy tpopoBiTn [P0 [le196cEoaA135CEASICERRA49CES 1800.0
DMV 9796CEBA3.pdF?dI=0"
. . "https://www.dropbox.com/s
Eﬁf::::gumc /W3cT1d124jsm5q0/9CE%BISHCE
‘B OIS |OACESALOCERASHCESADNCED | oo
tomou B e IA99 CEA49CERITHRCEA3%20% :
mg i CEBBA4%CEYASPCEYADSCEIFY
FTROGEV CE9AS%:20%CE%92%27. pdf?d|=0"
"https://www.dropbox.com/s
/subfgydjfizewfd /% CEWAODECEDOFY
S— "Eyxpuwno CE9:9BYCEYBASHCEHICICEKIT%
mﬁos"l';,'f“"”"'" mohuprxdvnua 550 ||CESRATICEY915CE%SD9CERST |[1 550.0
i CE9G9CHCEY91%20%CEIA4ICEY
|A590 CE%ADTCEROFIHCE%RAG920%
CE%6929627.pdf7dI=0"
"https://www.dropbox.com/s
/kckn8183¢150q7g/HCERABICE
voopre mavi | @OPTE Tavi 9F96CE%A1%CENI THCEKA4%CE
i OEZA. A mpoBohicwie (110 ||97%62096CE%IFICEYIBICEKOF |[1 110.0
PopoAng mapovadssc” CE9:9D%CEW97% 20%CESADMCEY
IA196CE%9FCEH92%CE%IFICEY
9BORCE%OTIRCEAS pdfzdi=0”
b1 5260.0
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8.3 Questionnaire

TRIANTIS STEFANOS

A/

TITAOZ A EPQTHIH
EPEYNA IKANOITOIHXHX
YYMMETEXONTQN AITO THN
[TIAOTIKH
E®APMOI'H TOY "PM SYSTEM" X THN
ATAAIKAXTIA ATATQNIXMOY
[TPOMHOEIQN
XTO ITOAYTEXNEIO KPHTHX
1 ‘Etog I'évwnong
2 Doro
3 Polog oto T8pupa
TENIKEZ IIAHPO®OPIEZ 4 Iponyodpevn Epmepioa Xpnone Avadoywy Zvotuetwv Aoyouixold
(m.. BPMS, https:/ /helpdesk.tuc.gr/)
5 Xoovury] Zuyun Zoppetoyng oty ITikotnd Extéheon me ev Loyw Awduactag
6 Edv éyete ovppetaoyet oto nopehbov oe avtiotoryn ovpBatiny Sdiaocto npoundetmv nd6oo
XOOVO yeetaoTnate (o8 Aemtd 1 SuvaTov) ylor v 007 Stexmepainom g epyaoiag oug;
7 Tlwg oug paivetat 0 TxEamave YEOVOg (CuyxELTIXG) e Tov avioTotyo }eovo 0pbvg
Stexnepaiwong namotag epyaoiag (task) péow g yonong tov PM System;
MOXOTIKA AEAOMENA ; ; > ; ; N :
8 T1660 ypovo yeetaotinate (xxtoOTLY oYeTUNG etdonoinoyg and to PM System) yuo tv
6OVBEGY] CUC OTNV EPXOUOYT TEOUELUEVOL Vo Stexnepatdoete TV epyaota (task) oug
20TE TNV TAOTINY exTélenn TG ev Aoyw TTihotng Awdwaciog TTpopnbetby (o Aemta et
Suvatov);
9 TTwg oug aivetat 0 TrEaTaVE YEOVOG (CLVBEONG OTNY EQUOUOYT);
10 Nopilw ot Oa H0eha v yonotuonotd cuyvd to PM System.
11 To PM System ntav neptocdtepo nepinhoxo and doo Ou yeetaloToy.
12 Nopilw 6t 10 PM System #tav ebxoro ot yenom.
13 Nopilw ot Oa yetalopovy ™y LTOGTNEIEY EVOS TEXVIXOD VLo VX UTOQECW VX YOTOLLOTONOW TO
obompa PM System.
14 Bomua 61t o1 dtdpopeg Aettovpyieg Tov PM System 71av 60016 evowpatopéved.
MOIOTIKA AEAOMENA 15 Nowla 6t vrnEye Tdea TOAD aovvénetr 6to PM System.
16 Bu yavtalopovy 0T oL teptocotepot avbpwnot bo uropoboay v udbouvy yonyopa ™y yonon touv
PM System.
17 Boua 10 obompa PM System moAd Svoxoko ot xenon.
18 Evtwou told avtonenoibnen yonotpuonowvag to sbotua PM System.
19 Enpene va pabw mold mpdyuata noy propéow va extvijow va yonotpuonotw to PM System.
20 Me v ypnon tov PM System Oa neproptatody ta (dnota evdeyousvwg)
La0n mEOXdTTOLY XoUT& TNV ExTENEON TNG &V AOYw Atxdixaoiog.
21 Bewpeite 01 vINEEE 1AL TOL Cog duonoiede/Bev cug dpece xaTd TNV TAOTXY EXTENETT] TNG &V
royo Awdiraotog péow T nong touv PM System; Av vou, progelte vo pog melte 1 Aoy,
TEAIKEX XYMITEPAXZMATIKEX v - Ie xenons . proe ¥ i
EPQTHXEIX 22 Bcwpeite 01t vINEEE ndTL TOL CoG BLevrdlvve/ oug dPEcE HATE TNV TMAOTINT EXTENECY TNG &V
Loyw Awxdiaciag péow g yenone tov PM System; Av vat, progeite va pag melte t fjtay;
23 Bewpeite 0T 10 LYLoTdpevo obopa (PM System) yonlet mepuutépw avdmtuéng,
Bektiwong 7 nat emavacyedtaopoD.

MILITARY SCHOOL OF EUELPIDON - TECHNICAL UNIVERSITY OF CRETE

2021




ADMINISTRATIVE PROCESS REENGINEERING USING A BUSINESS
TRIANTIS STEFANOS PROCESS MANAGEMENT SYSTEM (BPMS)

8.4 S.U.S. Excel Analysis

Questionnaire
Participants 1 2 3] 4] 5| 6 71 8 91 10
Question
10 5 4 41 4| 3] 3 41 4 5 5 4.1 4| 0,737865
11 1 1 21 2| 3] 3 31 2 2 3 22 2| 0,788811
12 5 5 5| 4| 3| 3 5| 4 5 5 4.4 5| 0,843274
13 2 1 1 11 3| 2 1 1 1 1 1,4 1] 0,699206
14 5 5 41 3| 3] 2 3| 4 4 5 3,8 4| 1,032796
15 1 1 21 1] 3] 2 21 1 1 1 1,5 11| 0,707107
16 5 4 5| 5] 3| 4 5| 4 5 5 4.5 51 0,707107
17 1 1 1 1 3|1 2 1 1 1 1 1,3 1| 0,674949
18 5 5 5| 4| 3| 3 41 4 5 5 43 45| 0,823273
19 1 1 1 1 31 1 1 2 1 1 1,3 1| 0,674949
Analysis
Question LTS | LTS | LTS | AS| AS| O | LTS | AS | LTS | LTS
10 4 3 31 3| 2| 2 31 3 4 4
11 4 4 31 3| 2| 2 21 3 3 2
12 4 4 41 3| 2| 2 41 3 4 4
13 3 4 41 4| 2] 3 4| 4 4 4
14 4 4 31 2 2| 1 21 3 3 4
15 4 4 31 4| 2| 3 3| 4 4 4
16 4 3 41 4| 2] 3 41 3 4 4
17 4 4 41 4| 2] 3 4| 4 4 4
18 4 4 41 3| 2| 2 31 3 4 4
19 4 4 41 4| 2| 4 41 3 4 4
39| 38| 36| 34| 20|25| 33| 33| 38| 38
981 95| 90| 85| 50|63| 83| 83| 95| 95

LTS : Laboratory Teaching Staff
AS:  Administrative Staff
O:  Other
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