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ABSTRACT

It is known that the Greek public sector lacks automation for the processes which take place within the
public institutions, leading the employees to work inefficiently and to waste time in repetitive, sometimes
even unnecessary, procedures. One of the mentioned procedures is the procurement of the compatible
and genuine ink cartridges for the Technical University of Crete. The present thesis aims to automate the
process of procurement by using Business Process Management.

According to the people in charge of the procurements, the present process is outdated, since the users
order their ink cartridges either by sending an e-mail or by making a phone call. This practice is time-
consuming, because most of the times one email or phone call is not enough, while many times the users
cannot correctly specify their printer’s model (or ink cartridge) leading to confusion and mistakes.

For the present thesis, at first, the processes that take place in the procurement process were mapped
and represented by using Business Process Model and Notation (BPMN). Afterwards, the designed pro-
cesses were configured and executed by using an open-source Business Process Management System
(BPMS). Furthermore, by using this BPMS a platform (referred as Ink BManager) was created for both the
administrators and the users. Within the platform users can log in and choose products from an extensive
list of available printers, while the system automatically matches the compatible ink cartridges, whilst in
case that a product is not within this list, the platform offers the ability to the users to add it. Also, the
platform empowers the administrator to view the ordered products and to approve or not a given order.
Since mistakes can occur while placing one order the system enables the administrator to reopen an order
so that users can edit their already placed order. For administrator’s assistance the platform also gener-
ates an aggregate list of all the ordered products, and it enables him/her to estimate the cost of the order,
as well as to save the prices given from the supplier. Additionally, the platform gives the ability to the
administrator to view the past orders and to keep track of the expenses based on a procurement period,
a department or a user.

Finally, in order to make sure that the platform would meet the expectations as a real-world solution, a
pilot test was conducted between the members of the Technical University of Crete, and a survey was
made in order to receive the users’ feedback.



MEPIAHWH

KUpLo xapaktnpLloTikod Tng EAANVLKAG TTPAYLATIKOTNTAG £lval N EAALTC QUTOUATOTOLNGN TWV SLadLkaoLwV
Tou dnpociou Topéa, tou avaykalel Toug UTIAANAAOUG VO EKTEAOUV EPYACLEC UE TPOTIO XPOVOPBOPO KAl 1N
amod0TIKO. IKOTIOG TNE MopoUoas SUTAWHOTLKAG EPYACLAG ElVOL N AUTOUATONOLNGN TOU TPOTOoU SLevEp-
VELOG SLOYWVLIOHWV yLa TNV IPopnBeta cupBatwy Kal yvAolwv HEAaVOSoXelwY yLa TOUG EKTUTIWTEG OAWV
TWV TUNUATwWY tou MoAutexveiou Kpntng pe xprion tng nebodou Alaxeiplong Emuxelpnuatikwy Atadika-
olwv (BPM - Business Process Management).

Apxikd n Sladikaoia twv mpopunBelwy avanapactabnke péow tng NMwooag Movtehonoinong Emuxelpn-
patikwv Atadikaoiwy (BPMN — Business Process Model and Notation) kat otnv cuvéxela uhomoLntnke
MEow evog Zuotniuartog Alaxeiplong Emyelpnuatikwy Atadikaowwy (BPMS — Business Process Manage-
ment System). Méow tou cuotipatog BPMS, avarmtuxBnke pia mhatdpopua (avadépetal wg Ink BMan-
ager) mou aneuBUveTaL TO00 0TOUG SLAXELPLOTES (UEAN TOU TUAMATOG ALOIKNTIKAG YIoAoyLloTikn g Yrodo-
MNG tou NoAutexveiou Kpntng) 600 Kal otoug anmAoug XpHoteg. To oUoTnUa AELTOUPYEL UE NAEKTPOVIKEG
EYYPAPEC KAl NAEKTPOVLKO TaXUSpoELD Kol amooKkoTiel oTtnVv BeATIwoN TNG EMLKOWVWVIAG OAWY TWV EUTIAE-
KOMEVWV (XPNOTEC TWV EKTUTIWTWY, UTIOAANAOUC TOU TUNUATOC TIPOUNBELWV KoL TPOUNBeUTEC), KaBwG Kall
TNV Kataypadr] ToU LoToPLKOU TWV SLAYWVLICUWV yLa TNV KOAUTEPN KoL OTOTEAECUATLKOTEPN EMOMTELA TNG
Stadikaoiag.

H mAatdoppa eMITPETEL OTOUG XPOTEG VA GUVEEOVTAL KOL OTNV CUVEXELO VA ETUAEYOUV TO HOVTEAO TOU
EKTUTIWTI TOUGC, EVW TO 0UOTNHA QUTOUATWE AVTLOTOLXEL Ta oupBatd pehavodoyxeia. Eddoov To cuoTnua
KOTaypAdEL AUTOLOTO TA OLTHMOTA TWV XpNOTWY, BonBdel otnv BeAtiwon Tng TaxUTNTAW EKTEAEDN G TWV
TIAPAYYEALWY, EVW TAUTOXPOVA ETILTUYXAVETAL TTAPNG EMONTELN TWV SLAYWVICUWV HECW TN KATAYPADNG
TOU LOTOPLKOU (KOOTOG, TOCOTNTEG, XPIOTEC KTA.).

Mo tnv BorBela Tou SLayeLpLOTH) TO CUCTNUA ETILTPETEL TNV ATTOOTOAN UNVUUATWY NAEKTPOVIKOU TaXudpo-
pelou (Hallkwe N LEHOVWHEVA), TNV ETILAOYT XPNOTWV TIou Ba eKTEAECOUV TNV tapayyeALa Toug, TNV Ka-
taypadr kaBe mapayyeAiag, Tnv €ykplon [ andppudn pag mapayyeAiag and tov Slaxelplotr, kabwg Kat
v enefepyaoia pioag mapayyehiag ano tov xprnotn. AkOpa To cUotnua Sivel TNV SUVATOTNTA KATAPTLONG
nipoUToAoyLlopol BAceL €peuvac ayopag, TNV amoBnKeuon Twy TIHWV Onwe SlapopdwbnKav e To MEPAS
Tou Slaywviopol Kal TNV MPoBoAN TOoU LOTOPLKOU WOTE VA UTIAPXEL TTANPNG ETIOTITEL TWV ££08WV ava
neplobo mpopunBelwy, ava TUAa A avd xpnotn.

TENOG yLa va prmopéoel va eAeyxBel n owotr) AeLToupyia TOU CUCTHUOTOG OE TIPOYUATIKEG CUVBNKEC, EKTE-
Aéotnke pia Aotk Sokiun petaty pedwv tou NoAutexveiou Kprtng, ta amoteAéopata tng onolag mo-
pouaclalovtal HECW KOG EPEUVOC LKOVOTIOINONG XPNOTWV Tou SLe€dxOnke waote va Umopéoel va aglolo-
ynOel n eumelpia Twv xpnotwv.
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3 INTRODUCTION

With the emergence of the internet, businesses have to compete in an environment that changes rapidly.
In this highly competitive context businesses must find ways to instantly adapt to changes and handle
their work in the best possible way. An aid to achieve that is Business Process Management (BPM), which
enables businesses to view their work as processes, i.e. as a sequence of tasks that have to be completed
in order to produce value. A crucial part of BPM is to map the processes and define how the work is
distributed within an organization and what resources are used for every task. With this way businesses
can have a full insight of how the work is handled and detect any abnormality, leading to process improve-
ment, which will affect the overall productivity.

In a world ruled by the internet, Business Process Management must take advantage of the technology in
order to move from theory to practice. To achieve that, Business Process Management Systems (BPMS)
are developed in a need to automate processes. This kind of systems is driven by processes, meaning that
the enactment is based on a business process model, and this is the feature that makes those systems so
agile and the best alternative in such a competitive environment. More specifically, BPMSs enable the
designer to make changes to the developed application just by alternating the business process model.
Another advantage of BPMSs is the division of work in processes, where instead of configuring a system
that handles every single piece of work in a unified way, processes are configured separately so a potential
change does not affect the whole system, making changes easy to apply and enabling businesses to di-
rectly adapt to a varying environment.

The purpose of this thesis is to benefit from all the above and attain business process improvement by
using BPM techniques and BPMS. More specifically, according to the people in charge for the procurement
of ink cartridges in Technical University of Crete, the procurement process is conducted with a counter-
productive way, since users make their order either by phone calls or emails, many times without being
able to specify the right printer or product, leading to a confusion that is time consuming. So in order to
improve the procurement process, an open source Business Process Management System is used to de-
velop a web-based platform where users can log in and order their products from an extensive list of
printers and their corresponding ink cartridges. The system also offers to the admin some tools that facil-
itate the process of procurements. One of the most important objectives of this platform is to reduce the
time spent in the whole process by the people in charge. A way to achieve that, is by limiting the admin’s
engagement with the users by sending mass emails to the users, that include detailed instructions on how
to place their order online. Also, another important objective is to lessen the time spent in confusions
regarding the models of the ink cartridges, so the order forms are designed in a way that the probability
of mistake is minimized. Lastly, in the context of financial management, the platform offers the ability to
the admin to view past procurements in a way that the expenses can be tracked.

In the present thesis, the theoretical background of Business Process Management, Business Process Sys-
tems, business process modelling and any notion related to BPM will be introduced in Section 4. Following,
in Section 5, the open source Business Process Management System will be presented, and the technical
background will be given. Section 6, refers to the implementation of the project using the selected BPMS,
while in Section 7 the results of this project will be displayed, as they were extracted from the pilot testing
of the platform and the satisfaction survey that was conducted in order to obtain the users’ feedback.
Lastly, the conclusion of this thesis and the lessons learned during the implementation can be found in
Section 8 and 9, respectively.



4 BACKGROUND

4.1 THE IMPORTANCE OF BUSINESS PROCESS MANAGEMENT

Before diving into theory and definitions, it is vital to understand what Business Process Management
(BPM) is in general and why it is important for the businesses. At first, BPM is a discipline or a “theory in
practice”, used to identify and design business processes. Since the processes are identified, they are ex-
ecuted and monitored. While monitoring the processes, by analyzing the results, businesses can find areas
to improve. And this is the main objective of BPM, i.e. to improve business processes so that the whole
business performance will be improved and objectives will be met with greater agility, leading to value
creation. In a few words, BPM enables to view business as a set of processes, and by improving these
processes the business’s overall performance will be increased.

A main example of how inefficient processes can lead to great loss is the Barings Bank bankruptcy in 1995.
Barings Bank was founded in 1762 and it was considered to be one of the most powerful Banks in England,
while even the Queen of England was among its clients. The bank went bankrupt after the losses of 1.4
billion pounds that were the fault of just one person, Nicholas Leeson. Leeson made unauthorized specu-
lative trades that at first made huge contributions for Barings, but soon after he started losing large
amounts of money while conducting those trades, leading to the complete bankruptcy. Where the im-
portance of BPM comes, is the fact that not only Leeson short-circuited normal accounting and internal
control/audit safeguards and processes, but also his actions were not detected by the account regulation
procedures even though there were hints that should have caught one’s eye. This shows that insufficient
process controls and business process failures existed in Barings Bank without anyone taking care of them.
With BPM such situations can be prevented since it offers increased visibility and knowledge of the com-
pany’s activities. By knowing exactly all the activities which take place within the business it is easy to spot
the bottlenecks or “abnormalities” and to improve them accordingly. Also, given the Barings Bank exam-
ple, BPM offers the background to detect any fraud and ensure that all employees comply with the regu-
lations.

Another factor that causes loss for one business is the waiting times. We live in a world where orders are
made faster than ever, and in this context goods and accurate information should be transferred without
any further delay. There are many examples in the industry where lead times can be reduced either by
just rightly assigning job and roles or by recognizing the points where time is wasted. Better lead times
mean better customer service, with less cost. Lastly, BPM is of a great importance for businesses because
it offers the means to easily adapt to changes. In a worldwide Market, with the omnipresence of internet
and e-commerce, it is obvious that businesses need to adapt their strategies straightaway, in order to
compete with the competitors. But to do so, many times it is not enough only to know the business pro-
cesses or to have the optimal processes. In a world ruled by technology, businesses must find a way to
make the most of it in order to maintain their presence in the markets. A valuable tool to achieve that, is
the Business Process Management systems (BMS) that support the whole BPM process, since a BPMS is
“a generic software system that is driven by explicit process designs to enact and manage operational
business processes” [5].



4.2 BPM AND ITS LIFE CYCLE

Throughout the years, many definitions of Business Process Management have emerged. One of the most
concise definitions is the one given from van der Aalst et al. where BPM is defined as

“Supporting business processes using methods, techniques, and software to design, enact, control, and
analyze operational processes involving humans, organizations, applications, documents and other
sources of information.” [5]

On the other hand, a more extensive but yet helpful definition to understand what exactly BPM is, is the
one given by the Association of Business Process Management Professionals where BPM is defined as a

“disciplined approach to identify, design, execute, document, measure, monitor, and control both auto-
mated and non-automated business processes to achieve consistent, targeted results aligned with an or-
ganization’s strategic goals. BPM involves the deliberate, collaborative and increasingly technology-aided
definition, improvement, innovation, and management of end-to-end business processes that drive busi-
ness results, create value, and enable an organization to meet its business objectives with more agility.
BPM enables an enterprise to align its business processes to its business strategy, leading to effective over-
all company performance through improvements of specific work activities either within a specific depart-
ment, across the enterprise, or between organizations.” [6]

One term that is usually used in the literature but many times is not given enough attention is the “end-
to-end business processes”. BPM allows to view processes from start to finish, including every task and
every person that takes place, in order to monitor and evaluate everything that a business does to achieve
a certain result. Only if there is a view of a process as a whole, there can be an improvement that would
really affect the performance of a business.

Complementary to the definition, there is the so-called BPM Life Cycle. There are many variations of this
cycle but only van der Aalst et al.’s will be mentioned since this is the starting point of every other varia-
tion.

eProcess Design: It corresponds to either existing or not existing

processes. The goal of this phase is to represent the workflow of

d the given process using a process model. For example in process

Diagnosis Prossess design, tasks are defined, the sequence of how the work is done
Design is described, user assignments are made etc.

eSystem Configuration: This is the phase where the process

model retrieved from the designing process, is passed into a Pro-

cess-aware Information System (PAIS) (see 3.4.1) by “translating”

it into a notation that the software can understand (e.g. BPMN,

EPC). Then all the parameters are configured. This can be very

p challenging since this kind of systems usually are not standalone
so the connections with web services and other applications have
to be configured.

Process System
Enactment Configuration

IFigure 1 BPM Life cycle . . .
eProcess Enactment: After the configuration of the business pro-

cess model within a Process-aware Information System, the pro-
cess is deployed and executed. While a process is running it is referred as a process instance. The process
instances generate variable values and messages.
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Here it should be noted that the enactment of a business process can be manual, automatic or inter-
changeably manual and automatic.

eDiagnosis: In this phase, monitoring tools (e.g. dashboards) can track the process performance and dis-
play it in a manner that is easily understood by the managers. At this phase, any defeasibility and bottle-
neck will be revealed.

The point of diagnosis phase is to use the new information and feedback —given from the software, as
well as the users- in order understand the weaknesses of the running process and re-design it in order to
achieve better results.

4.3 PROCESSES AND PROCESS MODELS

4.3.1 Business process definition

In every aspect of everyday life there are activities that are repeated in order to produce value. An exam-
ple of an everyday process is given in Figure 2. In the same way, within a business there are activities that
are repeated and include many people from the organization or third parties (e.g. ordering goods from a
supplier, customers’ order handling etc.). Since this kind of activities are executed more than once it is
crucial to map them and define them, in order to standardize and optimize the business procedures or as
they are mentioned -the business processes.

Feeling - Prepare NO & Stiryour
-> Prepare water & p | — Coffee - - - drink

YESl YESl

Figure 2 Example of the everyday process of coffee making Adapted from “https.//www.business-online-learning.com/”

The first definition of business process was given by Hammer and Champy [8] where according to them a
business process is defined as “a collection of activities that takes one or more kinds of input and creates
an output thatis of value to the customer. A business process has a goal and is affected by events occurring
in the external world or in other processes.”

This definition may be influential and widely used, but it does not include the actors, i.e. the people or the
groups who will carry out each activity. To fill this gap in the definition, Van der Aalst et al. and R.K. Ko
gave their alternative definitions.

Van der Aalst et al. define a business process as follows: “By process we mean the way an organization
arranges their work and resources, for instance the order in which tasks are performed and which group
of people are allowed to perform specific tasks.” [1]

R.K. Ko defines a business process as “a series or network of value-added activities, performed by their
relevant roles or collaborators, to purposefully achieve the common business goal.” [9]

From the mentioned definitions one must keep in mind that business processes include a finite set of well-
defined activities/tasks, executed by one or more originators (including people from different depart-
ments/organizations) in order to produce an output while following defined rules. The output may be a
document, a service, an entry in a database or even a chance of a status.

11



4.3.2 Business process model

A business process model is the representation of the business process in a way that can be understood
by every stakeholder of the Business Process Management by using notations that produce rigorous and
unambiguous models (e.g. by using BPMN, UML, EPC). A business process model can depict every activity
of a process, including the work and information flow, as well as the decision logic. According to van der
Aalst [7] a business process must include information in regard to the following perspectives:

*Resources, i.e. all the requirements and responsibilities e.g. modelling roles, organizational units, author-
izations, etc.

eData, i.e. the way that all the information is interconnected e.g. variables that change values during the
enactment, forms, documents, tables etc.

*Time, e.g. deadlines, modelling durations etc.
eFunction, i.e. describing the activities and the related applications.

In general, a business process model is not only intended to be executed by software. The business pro-
cess model may be used by the organization in order to perform various analysis (e.g. “what if” analysis)
and evaluate possible outcomes while simulating the business process. Therefore, an aspect that is not
often emphasized is the “educational” aspect, where just by mapping and discussing about the modeled
business process, valuable knowledge can be obtained.

So given that not every process model is meant to be executed, there are the descriptive models that
represent either an existing process or an optimized one, the executable models that can be passed to a
software without misconceptions or information loss and the normative models that are governed by
rules that limit the way that activities are carried out [7].

4.3.3 Business process modelling languages

In order to represent a business process, a business process modelling language is needed. In most cases,
the mentioned languages are graph-based, which means that they use nodes to represent tasks, and arcs
to represent the relations between them, i.e. arcs indicate the sequence of the tasks, while there are
features to add more logic, like rules and constraints. There are three kinds of such languages, the formal
languages, the conceptual languages and the execution languages.

eFormal languages are based on theory, hence they can give well-structured and unambiguous
models, but yet the obtained models cannot be easily understood by business people. Examples
of such languages are the Petri Nets, Abstract State Machine (ASM), Pi-Calculus and Logic, where
their main trait is the formal semantics that allow process analysis.

eConceptual languages are languages with less formal semantics, that are however easier to be
understood by people with no theoretical knowledge. Examples of these languages are the Busi-
ness Process Model and Notation (BPMN), the Event Driven Process Chains (EPC) and Unified
Modeling Language (UML)

eExecution Languages are the ones used to enact the process. These languages will execute the
process as defined from the conceptual languages, but in order to prevent any information loss
other standards that translate the graphical model into technical code are used. Examples of ex-
ecution languages are the BPEL, BPML, XPDL.

The systems that support BPM use conceptual languages (by offering Graphical User Interfaces) where
the designer can depict the process with the most user-friendly manner and execution languages to
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“translate” the mentioned ones. Nevertheless, no matter the kind of the language used, each language
support the task structure (control flow) and the data flow. They also support the definition of the way
that those tasks will be executed, for example if tasks will be executed in parallel, or if the execution will
be determined by a decision. In that way, exceptions can also be handled, for example the way that one
process will continue in case of failure can be indicated. Lastly, every language can support time defini-
tions such as duration of tasks, time events like “if a certain amount of time is passed execute these steps”
etc.

43.4 Business Process Model and Notation (BPMN)

One of the most widely used process modelling language, used by the majority of the BPMS vendors (also
used for the implementation of this thesis) is the Business Process Model and Notation (BPMN). As a
notation it was developed by Business Process Management Initiative (BPMI), and since 2005 it is main-
tained by the Object Management Group (OMG). The main reason for BPMN’s development was the need
for a business process language that will be understood by both business people and technical developers,
without any misconceptions, while enabling the modelling of complex processes. Also since there are
many executions standards such as BPEL (Business Process Execution Language), BPML (Business Process
Modeling Language), XML Process Definition Language (XPDL) etc. there is a need for a unified way to
visually represent the processes in every case.

There are four main groups of elements used in BPMN, the flow objects, the connecting objects, the swim
lanes and the artifacts.

Pools and Lanes Flow Objects Connecting Objects Artifacts
(9]
5 Event O Sequence Flow Data Obiject D
o -
alel | —
c ]
b Activity Message Flow Group :
______ b I___ p——
Pool Gateway <> Association Comment _Eomment
......................... ..___.-"' hBI’B
>

Figure 3 The core elements of BPMN. Adapted from” BPMN for healthcare processes" [14]
As shown in Figure 3 flow objects can be events, activities or gateways.
Types of events:

Events are used in business models in order to represent something that occurs during a process and
affects its outcome.

eStart event: Represented with a circle with a narrow single border. With start events the processes can
be initiated. The process can be initiated either manually or automatically e.g. if a message is received or
if a certain amount of time has passed (timer start event).
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eIntermediate event: Represented with a circle with a double border. It depicts something that happens
between the start and end events. It may be a message that is received/sent or a timer intermediate event
that represents a delay, e.g. wait two days for the customer to place the money, otherwise end the order.

*End event: Represented with a circle with a single thick border. These events terminate the process and
they may not be restarted. Also, a message can be sent as soon as the process is finished.

Types of activities:

Activities represent the work that has to be completed within a business. As shown in Figure 3, activities
can be tasks, sub-processes or call activities.

eTask: Represented with a rounded-corner rectangle. It represents a single piece of work that has to be
done, and it cannot be broken further down. It may be a receive message task, a send message task, a
user task, a service task, a manual task or a business rules task.

eSub-process: Represented with a rounded-corner rectangle with a “+” sign. A sub-process is a separate
process that is embedded in another process with its own start and end event.

eCall activity: Represented with a thick rounded-corner rectangle. A call activity is used in order to reuse
processes within the new process, since it calls a process that is external to the designed process.

Types of gateways:

A gateway is represented by a rhombus and it is used to direct the flow when two or more tasks are
present. There are many supported types of gateways such as event-based, parallel, inclusive, exclusive
event-based, complex or parallel event based. The mainly used gateways are the parallel, the exclusive
and the inclusive gateways.

eParallel gateway: It is represented with a “+” in a rhombus and it is used to split the process flow into
multiple parallel paths. This gateway may also be used to merge multiple parallel paths into one path but
in this case the flow will move on only after each task belonging in the mentioned paths is completed.

eExclusive gateway: It is represented with a “x” in a rhombus and it is used to split the flow in multiple
paths, where only one will be followed based on a condition that will be evaluated as TRUE. It may be also
used to merge paths without any limitation.

eInclusive Gateway: It is represented with a “0” in a rhombus and it is used to split the process flow into
one or more parallel paths, based on conditions that are evaluated as TRUE.

Moving on, connecting objects can be sequence flow, message flow and associations. A sequence flow is
represented by a solid line and an arrowhead that defines the sequence with which the tasks will be com-
pleted in a process. The message flow is represented with a dashed line, an open circle at the start, and
an open arrowhead at the end and indicates how the messages will be distributed between the lanes.
Lastly, an association is represented with a dotted line and it is used to link artifacts (e.g. shapes of data-
bases, texts etch.) with the process, without affecting the flow in the process.

Artifacts are used to add extra information in a process model, while not affecting in any way the process.
They are mostly used as “comments” to indicate data objects and the way that data are exchanged within
a process. Also, artifacts can be used to group tasks together without affecting the flow (the grouped tasks
placed in rounded-corner rectangle with dashed lines) or to add text in order to provide the reader with
extra explanations.
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A pool is a rectangle in which the processes are designed. They are used in order to represent an organi-
zation and by adding lanes -that are sub-partitions within a pool- all the participants can be represented.
In other words, pools and lanes are used to describe who will execute which task.

4.4 BUSINESS PROCESS MANAGEMENT SYSTEMS (BPMS)

44.1 BPMS Components

Business Process Management systems are process aware in-formation systems (PAISs). This means that
they (PAISs) can “manage and execute operational processes involving people, applications, and/or infor-
mation sources on the basis of process models [4]”. The characteristic that makes this kind of information
systems to stand out, is that the execution is done based on a business model which is expressed in a
graphic way using languages such as Petri-nets or BPMN. Being a process-aware information system a
BPMS can manage and monitor the state of activities defined by the business process model. The main
advantage of such systems is the fact that they are “driven by models rather than code” [4] enabling faster
changes, since those may be applied just by changing the business process model. Also, the presence of a
process model helps productivity, as no misconceptions can occur regarding the workflow. Last but not
least feature of PAISs, is the ability to monitor the process with data logs, making the bottlenecks of the
processes visible.

According to the reference model of the Workflow Management Coalition (WfMC) [10] every BPM system
consists of the following components. The main and most important component is the workflow enact-
ment service which executes and manages all the activities based on the designed flow by using a run-
time environment. In order to do so, one or more workflow engines are required, which unlike other
execution engines, they execute processes based on a workflow. This flow is designed by using the process
definition tools, which provide a graphical environment where the designer can depict the business pro-
cesses, and define how the tasks will be distributed within the business. Also in most cases there are tools
to simulate, verify and debug the designed processes. These tools may be used to design slightly different
processes and compare them with the existing process, so that better alternatives can be spotted. Since
the process is designed and then executed, the end user will engage with the BPM system by using the
workflow client application, where tasks will be assigned to him/her and will wait to get executed. The
last component is the administration and monitoring tools where reports and dashboards give infor-
mation of the processes’ status, meaning that they can detect and display the bottlenecks, the trends and
can give the overview of the executed process.

Apart from the mentioned components, BPM systems should embed a system for storing the used data,
the documents, the files, the business processes etc. Furthermore, given that most of the times this kind
of systems are not used as standalone, there should be integration tools that will allow the communication
of the system with third-party applications used within the business, or even within other businesses.

4.4.2 Service-oriented architecture and Web Services for the BPM implementation

Service-oriented architecture (SOA) and web-services are important technologies for creating and estab-
lishing a BPM environment [2]. What seem to be a reality in large companies is the fact that different
applications are used to support different business processes, while there is no direct communication
between them, leading to problems regarding data loss, duplicating data, different departments getting
mismatched data about the same case etc. Given that, there is a great need to fill the gap between differ-
ent systems used within an organization, so that accurate data are sent in each department, as well as to
provide ways to better serve the customers using all the potentials of the internet. To achieve that, BPM
sets the management approach to implement and maintain efficient and integrated business processes,
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while SOA and Web services offer the technological background for the integration of all the systems that
support those processes. With SOA and SOA tools disparate systems can be integrated, allowing existing
systems to communicate. SOA is the best candidate to implement BPM because it is a style of software
design focused in business processes, since each business process is broken down into components, and
services are built around each process, rather than developing a software that will be responsible for every
possible task. This way of software design offers enough independence to modify each service on its own,
giving great agility in adapting to changes, since changes do not have to apply to a software that accom-
modates all the functionalities of the business and a potential change does not affect any other part of
the BPMS.

On the other hand, Web services provide the background to implement a Service-oriented architecture
(SOA). Web services are reusable software components, that are distributed and programmatically acces-
sible over standard Internet protocols, and they are used to provide certain functionality [13]. Bearing in
mind that a web service allows a program to communicate with a web page (eg. by using RESTful APIs?),
not only communication between internal systems can be realized, but multiple organizations can interact
too. Web Services are independent of platform, programming language, and vendor so they can be easily
integrated into every BPMS in order to facilitate tasks like ordering materials by communicating with the
supplier, or receiving orders placed online by the costumers.

To sum up, with SOA as a “philosophy” and Web services as a tool, business processes or tasks within
business processes can be viewed as application pieces accessible through the internet that will be glued
together in order to improve the productivity and increase the customer satisfaction.

5 SYSTEM ARCHITECTURE

5.1 PROBLEM STATEMENT

According to the people in charge of the procurements for the Technical University of Crete there are
some processes that need to be automated in order to save time. In an attempt to identify some those
processes, people of the Department of Administrative Computer Infrastructure noted that the procure-
ment of ink cartridges is done with a counterproductive way, which is time-consuming and leads them to
waste time in a process that can be automated, while there are other more important processes that need
to be handled. The current way of carrying out the procurements includes phone calls and emails, where
the admin contacts the users and asks them if they wish to order ink cartridges. Most of the times more
than one phone call or email is needed, since most of the users cannot properly specify the desired ink
cartridge leading to confusion. This can be translated in more time spentin order to resolve the confusion,
and the purchase of ink cartridges that may never be used.

For this reason, the main focus of this thesis is to automate this process, allowing the administrators to
spent less time in the particular procurement, while engaging less with the users and while offering a
solution that would decrease the probability of mistakes when specifying the needed products. This could
be achieved with the use of an open-source Process Management System, which with no cost can offer
an interface for both users and admin where the procurement of ink cartridges can be carried out. This

“The REpresentational State Transfer (REST) used by browsers can be thought as the language of the internet. An
Application Program Interface (API) for a website is code that allows two software programs to communicate with
each another. The API spells out the proper way for a developer to write a program requesting services from an
operating system or other application. So REST is a logical choice for building APIs that allow users to connect and
interact with cloud services.” [17]
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interface should be a web-based platform where the users can log in and place their order, while the
admin can handle every task related to the procurement.

More specifically, the platform should enable the admin to send emails to every user at once, making the
contact with the users easier. Then, the users should log in in the platform in order to place their orders.
The platform should be as user-friendly as possible, so that the users could place their orders easily with-
out contacting the admin form further directions. In the admin’s assistance, the system should automati-
cally collect the placed orders and issue an aggregate list of all the products. In regard to the products,
the system should have a database where printers’ models will be available, and their compatible inks
should be linked, so that when a user selects a printer, then automatically the system would match its
corresponding ink cartridges. Also, the system should predict that not every ink cartridge model will be
available in the database, so there should be a tool where the admin would be able to add new printers
and products without entering the database, but only by using the developed web-based platform.

In this context, the platform should offer solutions to the admin so that he does not have to enter directly
in the database. For this reason, there should be a prediction for which values the admin may wish to
change, and accordingly to offer the tools with which the changes would be directly applied through the
platform. At this point, there should be checks, in order to make sure that no duplicated data would be
entered. Lastly, since there should be no engagement with the database, the platform should offer the
tools to view stored data e.g. displaying past orders for keeping track of the expenses.

5.2 SELECTING THE BPM SOFTWARE

Before choosing the BPM tool with which the mentioned platform would be carried out, six different open
source BPMSs were tested. The tests were conducted by an undergraduate with good knowledge of Cand
a basic background in programming. With that background, the comparison of the BPM tools is done in
order to find the most flexible and easy to handle tool that can run projects designed by a person with no
prior experience in developing such projects. The factors that affected decision were the ease of the in-
stallation, the ease of designing and running a very basic project and the user interface —having in mind
that this interface will be used by users that may not be familiar with such environments.

5.2.1 ProcessMaker 3.2.1

After running a basic process using each of the following software, ProcessMaker by Bitnami was chosen
for the implementation of this project. The particular software was chosen because it was easier to un-
derstand by a developer with no extended experience, it was the most user-friendly and it was the only
alternative where the basic process was fully functional.

The reason why the basic process was fully functional is the fact that ProcessMaker has the architecture
of an AMP (LAMP/WAMP) stack, since the Apache Web Server is installed together with the MySQL Data-
base, which is handled through the installed phpMyAdmin, while PHP is used the programming language.
Apache Web Server gives access to the application where the admin and the users can log in through a
web browser and start new cases. Admin’s page is divided in four sections, the Home section where the
cases can be executed and tracked, the Designer section where processes are designed, the Dashboards
where Business Activity Monitoring (BAM)? tools are offered (fully functional only for the enterprise edi-
tion) and the Admins section where all the other parameters are configured (e.g. email servers, new users,

2 BAM tools use real-time logged data that provide information about the status and the results of the executed
processes. BAM tools are part of the Business Process Analysis (BPA) where discovery, documentation and analysis
of business processes is conducted.
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user groups etc.). On the other hand, the user’s page has limited options and offers the ability either to
start a new case or to execute a task depending on the user assignments.

With the designer tool the developer can describe the processes using an embedded BPMN2.0 modeller.
The forms are created with a user-friendly drag and drop widget tool, where the available items offer
many alternatives (see section 5.3.1) to achieve any layout. In order to increase the functionality of a form,
ProcessMaker enables the developer to manipulate each element through Javascript and jQuery. Also,
many form elements can be linked with the database using only SQL statements in order to retrieve in-
formation and display it to the user.

The programming of each process is done with pieces of PHP code called triggers. Through PHP, the vari-
ables can be saved or retrieved from a Database, emails can be sent, variables can be manipulated, and
in general through PHP triggers the developer can achieve anything he wishes in terms of process pro-
gramming. Hence, an advantage of the ProcessMaker is that all the programming is done by solely using
the tools offered in the web-based Application.

ProcessMaker was also chosen because there was a variety of helpful content online. The enterprise offers
extended documentation —the most complete in comparison with the alternatives- and there are many
video tutorials. In addition, there is an active forum where almost every question is answered. Here it
should be noted, that while using the community edition of ProcessMaker every question that was sub-
mitted in the forum, was answered within a few hours by a person in charge.

Overall, ProcessMaker is quite an easy software for a new user to adapt. As previously said, the program-
ming started with the user only knowing how to code in C, but the good documentation made easy to
achieve any task. For the project it was required to learn to code in PHP and Javascript, but the layout of
the whole platform, where the programming is done in pieces, made it easy to handle for a user taking
his first steps to these programming languages. Also, the offered detailed instructions were very helpful
for someone who first encounters the software and needs to make functional processes. Lastly, the main
advantage of ProcessMaker is that it can be used as standalone, without the need to be intergraded in
another application (as needed in many of the following alternatives).

5.2.2 Camunda BPM 7.8.0

Camunda BPM is an open-source workflow and decision automation platform created by Camunda, used
by major companies worldwide. It is a lightweight Java-based framework that can be used as a standalone
process engine server or embedded inside custom Java application [15].

As far as the installation is concerned, even though the installation itself is easy, there are some pre-
requirements that make it more complex. Starting, since it is a Java-based framework a Java JDK is re-
quired, whereas other programs are needed too. For example, in order to design a BPMN model the user
has to separately install the Camunda’s BPMN modeller which complies with the BPMN 2.0 standards or
to use the BPMN tool of Eclipse. Since the installation is completed, the creation of a project has to be
done. In order to do so, a Maven Project has to be created through Eclipse and the extracted file has to
be deployed by the Apache server. This means that the creation of a project is not done by solely using
Camunda’s platform, but the Eclipse IDE is required too. Also, designing projects through Eclipse means
that the forms have to be created either by using HTML or by using the BPMN modeller. On the one hand,
using HTML enables the developer to achieve any layout, but evidently that requires the extra knowledge
of HTML, and on the other hand, the BPMN modeller is more user-friendly and does not require any extra
knowledge, but it is not so flexible.
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With that said, it is made clear that in order to work with Camunda, programming in Java is needed. Also
for the deployment of complex projects, technical knowledge is needed and the platform is targeted
mainly to software developers. The fact that as a platform it is targeted mainly to software developers
can be spotted in the short documentation that takes as granted that the developer has knowledge of
Java and Javascript. Also, there is not a variety of helpful content in order for a new user to easily adapt
to the platform.

So given the fact that the platform requires excessive knowledge of Java, and doesn’t provide an interface
for the less experienced developers, in addition to the limited documentation, Camunda had to be re-
jected for this particular project.

5.2.3 BonitaBPM 7.6.3

Bonita is an open-source business process management and workflow application platform created in
2001 by BonitaSoft. It uses the Bonita BPM Engine which is a Java application that executes process defi-
nitions created with Bonita Studio. The Bonita studio has an embedded BPMN modeller (BPMN 2.0 com-
patible) where the processes are set up and can be used to connect a process with other information
systems [16].

The installation of the Bonita BPM is quite easy, and by the finish of the installation two different parts
will be available, the Bonita BPM studio, where processes are designed and configured, and the Bonita
BPM platform where the applications are executed and the users get involved through a web browser.
Within the Bonita Studio the processes can be designed using BPMN and the platform can be configured
to communicate with third-party systems such as email servers, external databases, ERP and CRM sys-
tems. Apart from the studio, Bonita comes with the so-called “Ul Designer” which enables the developer
to create forms in a very user-friendly manner, using drag and drop widgets, meaning that there is not a
requirement for HTML knowledge. The variables” handling within the forms is done by using APIs or JSON,
so knowledge of web services and APIs is needed, while the main programming is done by using Java.

What can be noted as an advantage of Bonita BPM, is the fact that there is extended documentation and
a variety of online tutorials, making the platform easy for a new user. Here it should be mentioned that
as a platform is not so easy to understand for a developer with limited Java knowledge and that may be a
problem, since there is not such an active community and the company gives more attention to the en-
terprise edition. Overall Bonita was considered as a good alternative of the chosen BPM tool, but the fact
that it was not so easily understood by a new user had an impact on the final choice.

5.2.4  Activiti 7.0

Activity is a light-weight Java-based engine created by Alfresco, used to execute business processes. Ac-
tiviti runs its own Apache server so before installing, a Java JDK is needed and Eclipse may be required
depending on the complexity of the process that has to be designed. For non-basic projects, Eclipse is
required. The installation of the platform is easy, and Activiti comes with a built-in BPMN modeller which
complies with the BPMN 2.0 standards. This modeller is easy to use, but in some cases the developer may
want to work with the BPMN plug-in of Eclipse. The forms can be created either by using the BPMN mod-
eller or by using Eclipse, where in both cases the supported elements are limited. As a Java-based plat-
form REST calls are used for the communication with the databases and APIs can be used for the commu-
nication of the designed project with other applications, whereas the programming of the processes is
done by using Java and Javascript.

Activiti has a solid presence as an open-source BPM tool and for that reason there is good documentation
and many online tutorials making the first basic project easy to carry out. The reason why the platform
was rejected for the given project is that for the actual implementation of a real-world project, a solid
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technical background is required. Additionally, the user interface is pretty basic and may be difficult for a
user who encounters the platform for the first time, so the platform has to be embedded in other appli-
cations.

5.25 jBPM6.4

JBPM is a platform created by Red Hat, used to design and execute business processes described in BPMN.
It is a process engine written in pure Java and offers a toolkit that allows the developer to build his appli-
cations either as standalone Java applications or integrated into any other Java service.

The installation of the platform was the most difficult in comparison to all the alternatives and required
the installation of other Red Hat’s software, but this can be overlooked since the installed platform offers
a variety of tools. More specifically, after the installation one can access the web-based Business Central
Application, where modelling, deployment, execution and monitoring tools are available for any process.
Only by using this Central Application, the developer can design his own processes, business rules and
data models.

The platform also offers an embedded BPMN 2.0 compatible modeller, where all the processes can be
designed. Also, there is a Form Modeller, where the forms can be created by using a user-friendly drag
and drop widget menu. Here it must be noted, that even though this modeller is user-friendly, there are
alternatives that offer better similar drag and drop elements.

To use jBPM one must know how to program in Java, since the philosophy of building a project is the same
as the Java philosophy. Furthermore, as stated earlier, Java APIs and REST APIs can be used to connect
the projects with other Java or web-based applications. No matter what the project is, the good docu-
mentation will help any developer, and the online tutorials will enable a new user to easily adapt to the
platform.

Although jBPM is a powerful platform, the excessive use of Java logic, made it difficult to understand by a
user with the skills mentioned earlier and this is the reason why it was rejected for this project.

52.6 YAWLA4.2

YAWL (Yet Another Workflow Language) is a workflow language created by researchers at Eindhoven Uni-
versity of Technology and Queensland University of Technology, who intended to create a workflow lan-
guage that would handle any possible workflow pattern. To achieve that, researchers extended Petri Nets
-which were lacking some possible patterns- by adding some new workflow patterns.

In order to support this language, YAWL BPM system was developed. This system comes with the execu-
tion engine, a worklist handler and a graphical editor where the processes are designed using YAWL.
Nonetheless, there is the BPMN2YAWL component, where a BPMN diagram can be translated into YAWL.
For the data definitions the platform uses XML and the data are handled by using XPath and XQuery.
Furthermore, Java programming and REST APIs are supported in order to integrate a project into an al-
ready existed application.

Overall, even though YAWL is quite easy to understand and handle, it has some drawbacks that could not
be overlooked and led to the rejection of the platform. The main drawback is the outdated graphics and
the complicated user interface. It is nonfunctional to use a platform with such graphics as a standalone
application, since it reminds of another decade. Also, there is not good documentation, the online tuto-
rials are few and recorded many years ago, and any reference to the software is mainly focused on the
theoretical background of YAWL as language.
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Following there is an aggregate table where the features of the mentioned open-source BPM tools are

extensively described.

I. Supported Languages & Standards

I.1 Supported BP Modeling Languages

BPMN 2.0/Not all

BPMN 2.0/All elements

BPMN 2.0/Not all

1.2 Interoperability

Import/Export BPMN

Supported/BPMN 2.0 Roundtrip

Import : BPMN 2.0, XPDL 1.0, jBPM 3.2/Export BPMN 2.0, image files

|.3 Supported Perspectives

Not Supported

1.4 Modeling of Business Rules Subscription Supported Partially Supported

|.5 Generate Process Documentation Supported/PDF, DOC Supported/HTML, JavaScript Subscription/PDF, DOC, HTML, RTF, PPT
1.6 Reuse BP Models Supported Not Supported Not supported in the community edition
1.7 Modeling of PPI Subscription Not Supported Subscription

Il. Process Design Tools

11.1 Supported Programming Languages

PHP & JavaScript

Java & JavaScript

Java, Groovy scripts

11.2 Designing User Interfaces

Supported/runs in a browser & starts a web server

Supports both

Supported/runs in a browser & starts a web server

11.3 Support for importing organizational structure

LDAP & Active Directory

LDAP & Active Directory

Subscription

11.4 Support for assigning roles to users Supported/Manual Supported/Manual Supported/Manual
11.5 Support for adding SLA & KPIs Subscription Subscription Subscription
11.6 Translation into executable models Partially Supported Supported Supported
11.7 Supported BP Execution Languages ProcessMaker Not specified Not supported
11.8 Managing user access level Supported Supported Supported
11.9 Support Exception Handling Not Supported Supported Supported
1ll. Deployment Criteria
111.1 Support for distributed execution Not Supported Supported/Clustering Subscription/Clustering

111.2 Supported Server OS

Linux, Windows / Unix, PHP

Windows, Mac OS X, Linux

Windows, Linux

111.3 Support for integration with other systems & services

REST APl & WSDL

Java & REST API

Java & REST API

\'A ion & O ion Criteria
V.1 Version management of BP models Supported Subscription Supported
V.2 Support for informing users Subscription Supported Subscription
V.3 Document management Supported Not Supported Supported
V.4 Support for calendar 1t Supported Not Supported Supported
V. Monitoring & Control Criteria
V.1 Support for technical monitoring & control Subscription Not Supported Supported
V.2 Change the role of a resource for an activity Supported Supported Supported
V.3 Support for informing users in case of failures Not Supported Supported Supported
V.4 Support for business activity monitoring (BAM) Supported Supported Subscription
V.5 Support for changing business rules Subscription Subscription Not Supported
V.6 Support for changing the workload balance Supported Supported Subscription/Clustering
V.7 Support dashboards and reports Supported Supported Subscription
VI. Analysis Criteria
V1.1 Support for process verification Subscription Supported Supported
V1.2 Support for process simulation Not Supported Not Supported Not 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 Supported Subscription
VII. Other Criteria
VII.1Training Supported Supported Supported
VI1.2 Latest Release April 15, 2019 November 30, 2018 December 6, 2018
VI1.3 Fully open-source No No No
VII.4 Founded year 2000 2008 2009
VII.5 Ease of installation Easy Difficult Easy
VI1.6 Installation prerequisites No DK 7+, Apache Maven Java version 8 update 121
VII.7 Execution Engine Yes Yes Yes
VI11.8 E-mail Subscription Yes Yes
VII.9 Web-based Yes Yes Yes
VI11.10 Digital signature Partially Not Supported Not Supported
VI11.11 Secure Sockets Layer (SSL) Not Supported Not Supported Supported

Figure 4 Comparing BPM tools (joint work with Stefanos Triantis)
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1. Supported L & Standard

1.1 Supported BP Modeling Languages

BPMN 2.0

BPMN 2.0/Not all

YAWL

1.2 Interoperability

Import/Export BPMN 2.0

Import/Export BPMN 2.0

PNG images, CPN models

1.3 Supported Perspectives

control flow, data, resource

1.4 Modeling of Business Rules Supported/Drools Supported/Drools & constraints Supported
1.5 Generate Process Documentation Subscription/MS office, PDF Supported (Auto)/Excel, CSV Supported/Auto
1.6 Reuse BP Models Supported Supported Supported
1.7 Modeling of PPI Not Supported Not Supported Not Supported
1l. Process Design Tools
11.1 Supported Programming Languages Java & JavaScript Java, JavaScript, MVEL Java
11.2 Designing User Interfaces Both are supported Supported/ JavaServer Faces
11.3 Support for importing organizational structure LDAP & Active Directory Supported Supported
11.4 Support for assigning roles to users Supported/Manual Supported/Manual & Auto Supported/Manual & Auto
11.5 Support for adding SLA & KPIs Not Supported Not Supported Not Supported
11.6 Translation into executable models Supported Supported Automatic
11.7 Supported BP Execution Languages Not specified YAWL
11.8 Managing user access level Supported Supported Supported
11.9 Support Exception Handling Supported Supported Supported
11l. Deployment Criteria
111.1 Support for distributed execution Supported/Clustering Partially Supported/VFS Clustering Not Supported
111.2 Supported Server OS Windows, Linux, Mac OS X Windows, Mac OS X, Linux Windows, Linux, Mac OS X
111.3 Support for integration with other systems & services Java, REST APl & WSDL (REST, JMS, Java) API & WS Web Services
IV. Execution & Operation Criteria
1IV.1Version management of BP models Supported Supported Supported
1V.2 Support for informing users Supported Supported Partially Supported
1V.3 Document management Subscription Supported Supported
1IV.4 Support for calendar management Not Supported Supported Supported
V. Monitoring & Control Criteria
V.1 Support for technical monitoring & control Not Supported Not Supported Not Supported
V.2 Change the role of a resource for an activity Supported Supported Supported
V.3 Support for informing users in case of failures Supported Supported
V.4 Support for business activity monitoring (BAM) Not Supported Supported Partially Supported
V.5 Support for changing business rules Not Supported Not Supported Partially supported
V.6 Support for changing the workload balance Supported Supported
V.7 Support dashboards and reports Partially Supported Supported Not Supported
VI. Analysis Criteria
VI.1 Support for process verification Supported Supported Supported
V1.2 Support for process simulation Supported Supported Supported
V1.3 Support for recording historical process execution data log files & DB log files, DB & JMS process log files
V1.4 Support for Bl and Process mining tools Supported Supported Supported
VII. Other Criteria
VII.1 Training Partially Supported Supported Supported
VI1.2 Latest Release May 26, 2017 January 14, 2019 Nov 29, 2017
VII.3 Fully open-source Yes/Alfresco Yes/Red Hat Yes/Rheni & Acclario
VIl.4 Founded year 2010 2014 2002
VII.5 Ease of installation Difficult Difficult Easy
VI1.6 Installation prerequisites JDK 6+, Eclipse Indigo/Juno, Apache Tomcat JDK 6+, Apache Ant 1.7 + JRE 6+
VI1.7 Execution Engine Yes Yes Yes
VII.8 E-mail Yes Yes
VII.9 Web-based Yes Yes Yes
VI1.10 Digital signature Supported
VI1.11 Secure Sockets Layer (SSL) Not Supported

Figure 4 Comparing BPM tools (joint work with Stefanos Triantis)

5.3 ARCHITECTURE

As said above, the chosen solution for this thesis is ProcessMaker. ProcessMaker is an AMP stack, meaning
that an Apache server is installed, along with MySQL database and phpMyAdmin for the database man-
agement, while PHP is used as the main programming language. In this thesis ProcessMaker is used as
standalone, and it is no embedded in any other application or webpage, meaning the users and the admin
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System Architecture login in the web environment provided
by the tool. The architecture of Process-

ProcessMaker® Web Portal Maker can be seen in the given diagram.
Boossiam R oo oS 1 CRM Also, In order to make the platform avail-
"'ZEF& % Middieware able to the public a public IP address was
ynaForms ase Manager
z T | | ————— S needed. For this reason a virtual machine
g “Berivation Ruies p—REE requested from the university, so
g o ouoox that the platform would be hosted. The
- requested virtual machine has Ubuntu
ProcessMaker® Engine okl 18.04 LTS operating system, with 60GB
Gulliver hard disk drive and 4GB RAM.
WAMP/LAMP Stack
Data Sources

”

Adapted from "https.//wiki.processmaker.com

6 |IMPLEMENTATION

The present section describes the implementation of the thesis project using ProcessMaker 3.2.1. For the
purpose of the thesis, a platform was developed, which will be extensively described and for now on it
will be referred as “Ink BManager”.

6.1 DEFINING PROCESSES BY USING BPMN
As stated earlier, BPMN is a notation used to graphically represent processes across businesses. In the
case of ink cartridges’ procurement, nine processes had to be designed. In this project there is one process
where customers are involved by placing their orders, one process where customers can contact the ad-
min and seven processes that are used for the admin’s assistance.

ProcessMaker comes with an embedded BPMN tool that complies with the Business Process Management
Notation (BPMN) 2.0 standard. This tool is very powerful and can be used to design pretty complex pro-
cesses. However, not every single element of BPMN 2.0 is supported, but the given elements should be
sufficient to build a fully functional process.

Below all the processes will be described.
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6.1.1 Process of ordering ink cartridges

- saves the order in the
informs the users sends email checks the order .
database

A

admin

monitors the progress
of the orders

= places his order

Figure 6 Process of ordering ink cartridges

New order

This process is made in order to automate the process of ordering ink cartridges. The main purpose is to
replace the previous manual process, where admin had to manually contact the users and the users placed
their order via email.

The process starts with a start symbol represented by a green circle, and it is followed by a task which is
used by the admin. In the task “informs the users” the admin can select which users will have to place
their order. After the selection is made, there is a parallel gateway (a cross in a rhombus) which is used to
simultaneously start three tasks. The first task which is completed is an email task (“sends email”), where
emails are automatically sent to users, in order to be informed for the beginning of the new procurement
period. The next task to be started (but not completed) is the one where admin can monitor the progress
of the orders. In the task “monitors the progress of the orders” he can view which users have placed their
order and which ones have an open order. Simultaneously with the above two tasks, a parallel task
(“places his order”) is started, in which every user can place his order, since every user’s form has been
opened. The present task is the only one that can be claimed by the users in the particular process.

At this point, a special reference has to be made in order to describe the parallel task. A parallel task in
ProcessMaker and in every other system that uses BPMN notation is marked with three vertical lines. This
kind of tasks is used when many users have to do the same task. In this project many users have to fill the
order form. A drawback of the parallel task is the fact that the process cannot move on until every single
user fills his form. To bypass this problem another process is designed and the solution will be discussed
later (see section 6.5.1).

As soon as every user has filled his form (or the admin chooses to close every user’s form), the process
will move on to the next task “checks the order” and the task “monitors the progress of the orders” will
automatically end. In the task “checks the order”, admin can accept or deny an item and he may want to
impel a user to change his order. This is the reason why the “checks the order” task is followed by an
exclusive gateway (an x in a rhombus). Admin will have to choose if he wants to impel a user to fill his
form again, or if he wants to proceed to the task where the final order is saved. In the first case, the
process will be leaded in the beginning task (“informs the users”), where the admin will choose which
users will place again their order and then the process will continue in the same way as before. In the
second case, the process will move to the task where the final order is saved. In the task “saves the order
in the database”, all the requested items are gathered together and they are saved, so that the admin can
have a shorted list of all the items needed for the ink cartridges’ procurement. After the last save is made,
the whole process ends with an end symbol which is represented by a red circle.
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6.1.2  Process of budget creation after price comparison

updates the cost for the

chooses the order )
budget preparation

Budget creation

Figure 7 Process of budget creation after price comparison

The particular process is made in order to create a budget with the prices of the ordered ink cartridges.
The prices are derived from the price comparison, which is conducted by the admin, and they are used
for knowing the range of prices in the market, so that when the quotations are given, the admin will be
able to choose the best alternative.

The process starts with the start symbol, and it is continued with the task “chooses the order”. In this task,
the admin will have to choose if he wants to prepare a new budget or if he wants to view a budget as it
was placed in a past procurement. Also, the admin will be capable to edit the budget of the running period.

After the choice is made, the process will move on to the task “updates the cost for the budget prepara-
tion”, where the admin will fill the prices of the products. When done, the whole process will end.

6.1.3  Process of updating the cost

updating the cost

updates the cost } O

Figure 8 Process of updating the cost

As shown in Figure 8 the whole process consists of one and only task, the task “updates the cost”. This
process is started when the quotations are given and it is used by the admin in order to save the prices as
they were formed after the tender for supplies. In the same form, the admin will have to add the supplier’s
information. After he fills the form, the process will end.
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6.1.4 Process of viewing the record
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Figure 9 Process of viewing the record

This process is made so that the admin can view past orders, as well as for viewing the consumption of
each user or department, in order to keep track of the expenses.

The process starts with the task “chooses an order to view”, where the admin firstly selects which order
he wants to view and then which information he wants to view. This task is followed by an exclusive
gateway which routes the process based on admin’s selection. The gateway leads to three different tasks,
which will populate three different forms, where the admin will either view the order as it was placed, or
based on user’s selection, or based on the order of a department.

Every task is joined in an exclusive gateway since only one task can be claimed each time. After the first
exclusive gateway, another exclusive gateway is placed in order to re-route the process in the case where
the admin wants to view another order. In this way when the admin chooses to view another record, the
process will be routed in the first task and then will follow the flow as before. The process will end when
the admin will choose not to view another record.

6.1.5 Process of adding a new printer/ product or a new department/ office

yes

j add new printer/ product

1

chooses a task X>

new item?

add new department/
office/ lab

adding a new printer/ product or a new department/ office| F

Figure 10 Process of adding a new printer/ product or a new department/ office

This process is designed to give the admin the capability to add new printers or ink cartridges, as well as
new departments, offices or laboratories.
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The process starts with the start symbol and continues on the first task “chooses a task”. In this task, the
admin will have to choose if he wants to continue by adding a new printer/ product or by adding a new
department/ office/ lab in the database. Following this task, there is an exclusive gateway which routes
the flow depending on the admin’s choice. Given that, the flow splits into two other tasks, and then it is
merged again in an exclusive gateway. Following this, there is another exclusive gateway which routes the
flow in the beginning, in the case where the admin wants to add another printer, product, department or
lab. The process ends when the admin states that he wishes to exit the process.

6.1.6  Process of reopening a case

chooses which user ==
will have his form informs the user

admin

reopenad

Figure 11 Process of reopening a case

The particular process is designed to reopen the order form of a user. Given that once a user places his
order he doesn’t have the ability to edit it, there should be a way where, in case of a mistake, the order
will be modified. Therefore, when a user wishes to change his order he will contact the admin and then
the admin will start this process.

The process starts with the task “chooses which user will have his form reopened”, where as stated in the
title, the admin chooses the user who needs to edit his order. Following that, there is an automatic email
task “informs the user”, where an email is sent to the user in order to notify him, stating that he can now
edit his order. When the email is sent, the whole process ends.
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6.1.7 Process of cancelling a user’s order

Ends idle users’ form

cancelling a user's order

Figure 12 Process of cancelling a user’s order

Earlier there was a mention of the parallel tasks. It was noted that a drawback of this kind of tasks is the
fact that every single user has to claim and end his task in order for the process to move on. To bypass
this problem this process was created. So when the admin decides that he can no longer wait for some of
the customers to place their order, he starts this process in order to deactivate their forms. When this is
done for every idle user, the “Process of ordering ink cartridges” can normally move on.

In regard to the BPMN, the process starts and then the flow is routed to the task “Ends idle users’ form”
which has to be claimed by the admin. When the admin is done with this task the process ends.

6.1.8  Process of contacting the admin

contacts the admin

contacting the admin

Figure 13 Process of contacting the admin

For the needs of this project, it was necessary to add a process where the users will have the ability to
contact the admin. For this reason, the particular process was designed. This process can be started at
any point, by any user, and enables users to send a mail to the admin directly from the platform.

As seen in Figure 13 this process consists of only one task. The process starts and when the email is sent,
it ends.
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6.1.9 Process of contacting the users

write message send email

contacting the users

Figure 14 Process of contacting the users

The last process that was designed is the one shown in Figure 14. This process enables the admin to send
emails through the platform, reaching one user at the time or many users at once. The process is started
by the admin and afterwards he chooses the recipients and he composes the email. Then automatically
the emails are sent and the whole process ends.

6.2 TASK ASSIGNMENT
After the tasks are defined and the BPMN models are created, the designer should determine which per-
son will claim which task. ProcessMaker gives many options for doing that so that every case scenario will
be supported.

The first supported way to assign a task to users is the “cyclical assignment”, where the task is assigned
to a group of users and it follows a round-robin pattern so that every user is able to claim the task without
affecting the other users. The main purpose of this kind of assignment is to spread the work evenly within
a group. The second way to assign a task is the “value based assignment”. This kind of assignment is used
many times in this project and the reason is that the users that will be able to claim the next task are
determined by a variable. With this way, the designer has great flexibility in choosing which one will put
through one task. Another dynamic way of assigning tasks to users is “self service value based assign-
ment”, where the users who are allowed to claim one task are set by one variable.

The mentioned ways are the ones that are used in the project, however it is useful to mention all the
possible ways of assigning tasks with ProcessMaker. Another way of assigning tasks to users is the “manual
task”. In this case, when a user finishes his task he will determine the next person who will put through
the next task. Apart from that, ProcessMaker with the “reports to” task assignment can assign tasks while
taking into consideration the structure of an enterprise. In many cases a supervisor will have to review
the work of his subordinate, so when a subordinate finishes his task, the next task will be automatically
assigned to his manager in order to review his work. The last scenario that has to be covered is when a
task is assigned to a group of users, in order to only one user to claim it. This kind of assignment can be
done with the “self service task” which is made to reduce the workload, since one user can commit himself
in this task.

Further down, there will be given examples of the task assignments as used in the project.

Earlier it was stated that the Ink B Manager consists of nine processes, where the seven of those are
addressed to the admin. Given that, most of the tasks are assigned to the admin with a “cyclical assign-
ment”. In order to make an assignment in ProcessMaker, one should select the task of interest, and then
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by right clicking on this, will have to choose “Assignment Rules” from the shown up list, as shown in Figure

15.
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Figure 15 The way of assigning tasks to the users

When “Assignment Rules” is selected, a new window appears. In that window “Cyclical Assignment” has
to be selected from the “Case assignment method” and the users that will be committed to the task
have to move from the “Available users list” to the “Assigned users lists”. In the particular case, admin
has to claim this task so the “Assigned users list” should only include the administrator, as shown in Fig-
ure 16.

Assignment Rules: NapakohouBel mv Siabikagia Tapayyelwv

Case assignment method:

® Cyclical Assignment ~' Manual Assignment 0 value Based Assignment

) Reports to ) Self Service ) Self Service Value Based Assignment
Users Ad Hoc Users
Available users list Assigned users list
Search ... Search ...
= view all ) View users ) View groups ® View all ) View users ) View groups
& ink users (3 Users) L Administrator admin {admin) 0

L cust2 (cust2)
& cust1 (custt)

OGO

& cust3 (custd)
=
Figure 16 Assigning task to the admin

However, one task can be claimed by many users. In this case, in the “Assigned users list” will be added
either a group of users or every user singly. It is recommended to assign groups of users, because with
this way it is easier to delete an existed user or to add a new one in the users' list. For example, in the
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project a task where the users will be able to contact the admin was created. In this case, a “cyclical as-
signment” to the group of users “ink users” had to be made. With this “cyclical assignment” every user,
at any point can claim the task without affecting the work progress of another user.

Assignment Rules: ETNKoVwvia pe Tov admin

-

Case assignment method:

® Cyclical Assignment Manual Assignment Value Based Assignment
Reports to Self Service Self Service Value Based Assignment
Users Ad Hoc Users
Available users list Assigned users list
Search ... Search ..
* view all View Users View groups * View all View users View groups

&  Administrator admin (admin) ® & ink users (3 Users) o

L cust2 (cust2) @

& cust (cust) ®

4 cust3 (cust3) ® -

Figure 17 Assigning a task to a group of users.

Lastly, the “value based assignment” has to be explained. In the project, when the procurement process
begins, the admin has to choose which users will place their orders (Figure 6). This is done by using the
“allUsers” variable which quires the database so that all the available users are listed. Out of this list, the
admin can select all users or some of them to continue with the process and claim the task “places his
order”. For that reason, the selected users have to be passed in the variable “nextUsers” which is the
variable that is used in the value based assignment. To pass the data from the “allUsers” variable to the
“nextUsers” variable the following PHP code was created. After that, the “nextUsers” variable is used for
the assignment as shown in Figure 19.

1. @@nextUsers = array();

2. $aUsers = @@allUsers;

3. for ($i = @; $i < count($aUsers); $i++) {
4 $user = @@allUsers[$i];

5. if($user == '1"){

6 @@nextUsers[$i] = $user;

7 $count++;

8 }
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Figure 18 The admin's form where the users are chosen

Assignment Rules: EmA£yel avaAwoIa

Case assignment method: © Parallel Assignment ® Value Based Assignment

Array of users: | @@nextUsers | @

Figure 19 Value Based Assignment for the users that will place their order

The above assignment is made to enable users to place their orders. Before this, an email has to be sent,
to inform the users that they may place their order. All emails are sent at once, so an assignment that will
get the job done without the admin’s or any other’s user intervention is needed. This kind of assighnment
is the “self service value based assignment” (Figure 20), and it is used in the project so that the chosen
users will automatically receive an informative email.
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Assignment Rules: ATTOOTEAAEI EVIUEPWTIKG e-mail

Case assignment method:

Cyclical Assignment Manual Assignment Value Based Assignment

Reports to Self Service ® Self Service Value Based Assignment
Variable for Self Service Value
Based Assignment: @@nextUsers @
Set a timeout:

Figure 20 Self Service Based Assignment for automatically sending an email

6.3 CREATION OF A FORM

6.3.1 Available fields in forms

One of the most important things in a project like the ink BManager is the user interface. Also, it is unde-
niable that in projects like this, a large amount of information has to be handled. The way that this infor-
mation pass from a user into the system -and vice versa- is by filling a form, or in ProcessMaker terms a
“Dynaform”.

Dynaforms enable the users to insert information into the system, or to view already stored info. This is
done with the so-called “controls”. ProcessMaker comes with two kinds of controls, the “web controls”,
where the variables are directly related to them, and all the other controls where the variables are not
directly related to them and they are used to add more functionality to the forms.

Web controls may be “Textboxes” or “Textareas” where the user can enter either a text or a number, or
“DateTime” where date and time are specified by the user from a pop-up calendar. Another web control
is the “Dropdown menu” where many options are given to the user and he can select only one, or the
“Checkgroup” where from the given options he may choose as many as he wants. Similarly to the
“Dropdown menu”, “Radio” buttons and “Checkboxes” can determine only one user’s selection, and they
are usually used to define the way that the flow of the process will move on. Furthermore, ProcessMaker
supports the “Suggest” box, which is a combination of the “Dropdown menu” and the “Textbox”, meaning
that there is a list of possible choices and while the user enters his choice he can automatically view the
options that match his insertion. The last web control that is supported is the “Hidden” control, where the
hidden variable is stored so that the designer can handle information that it is not visible to the user.

Apart from the mentioned controls that handle variables, a form needs the ones that will make the inter-
face easier and the form more attractive. For this reason, ProcessMaker provides controls such as “Title”
and “Subtitle” or “Label” where the designer can give information to the users concerning a particular
form. While providing this information, a link to an external site may be needed, and that is why the “Link”
control is created. Also, images can be uploaded to the form with the “Image” control, and files may be
attached with the “File” control.

One very useful control that was used many times in the project, is the “Grid” control. With a grid multiple
data can be displayed with a table format, and also multiple data can be entered in the same variable by
the user (e.g. a user may need more than one ink cartridge to be stored in the variable that handles his
order). Grid is a quite flexible control since within it one may add “Textbox”, “Textarea”, “Dropdown”,
“Checkbox”, “Datetime”, “Suggest”, “Hidden”, “Link” or “File” controls, giving the designer the oppor-
tunity to achieve almost any desirable layout. Lastly, the user interface would be incomplete without the
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buttons. ProcessMaker offers two kinds of buttons, the “Submit” where the form is submitted when
clicked, and the “Button” control that can fire any action within a form (e.g. calculate the sum).

Below in figure 21, the fields that are used in the form where the users place their order are shown as an
example. In the particular form three grids where used, there is one grid where the user can add ink
cartridges in his list, one where he can insert new items that are not yet available and another one where
already ordered items are viewed. In this example, almost every available control is used within the grids.

Furthermore, the grid where the user adds items that are not yet available is shown only if the user checks
the “Checkbox” “You didn’t find the printer that you are looking for? Check this to add it”. In the case that
this checkbox is checked, a “Textarea” control will show up and more information for the new insertion
will be given. Also one can notice the two variables “resubmit” and “reopen”, those variables use “Text-
box” control and they are used in a similar way as the “Hidden”, meaning that they are not visible to the
user. Finally, the “Submit” button was added to enable the users to submit their form just with one click.
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Figure 22 Example of “Grid”, “Textbox”, “Textarea”, “Checkbox” and “Submit” control (Designing Tool View)
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Figure 21 Example of “Grid”, “Textbox”, “Textarea”, “Checkbox” and “Submit” control (User Form View)
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6.3.2  Handling variables within forms

Before discussing about handling variables within a form, it is of a major importance to clarify how Pro-
cessMaker stores a variable. Each variable is stored as long as the process that it belongs to is running.
While temporarily stored, a variable can be used any time in the process and it would be re-written if the
user edits it. This way of storing restricts the creation of global variables (variables that can be used in
many processes), so to overcome this problem one may store the variable in the database and retrieve it
when needed.

Throughout the designing process a major endeavour is to handle the variables. ProcessMaker gives three
options for doing so: the first option is to access them straight from the variable configuration field, the
second option is to use JavaScript in the forms and the third one is to access the variables through triggers
and PHP code. The first option will be discussed in this section, while the last two will be discussed later.

Many times a designer has to give options to the user, for example in the Ink BManager the user has to
choose his printer from a “Dropdown” control. In this case, the available printers are stored in the data-
base and they have to be extracted and displayed to the user. This is done with the SQL feature that can
be found in the variable configuration field, and it is available only for Text, Textarea, Dropdown, Check-
group, Radio, Suggest and Hidden controls.

Staying in the printers’ example, the following code is used in the SQL field in order to display the available
printers.

1. SELECT ID_PRINTER, MODEL FROM printers’ WHERE BRAND = @@g_printerBrand
ODER BY MODEL ASC

One can notice the @@g_printerBrand, the double @ symbol in ProcessMaker is used to define a varia-
ble, so the above SQL query lists the available printers that match with a previously stored variable
named g printerBrand.

Aside from the SQL field, Dropdown, Checkgroup, Radio and Suggest control can display values that are
given from the designer. This can be done by filling the “options” in the variable configuration field as
shown in Figure 23.

Options

Please add option and click in cell for editing the cell value
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Figure 23 Populating a Dropdown control with options given by the designer
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Lastly, many times the designer would have to fill a “Textbox” or a “Textarea” with a value retrieved from
the database. For example in the following query that is written in the SQL field, fetches the ID of the last
order that is saved in the table “orders”. Then this value is increased by one by using JavaScript, and this
is one of the things that will be discussed in the next section.

1. SELECT ID_ORDER FROM orders ORDER BY ID_ORDER DESC

6.3.3  Using JavaScript within a form

ProcessMaker comes with an embedded JavaScript editor that can be found in every form. It is used to
customize the behaviour of the Dynaform and add new features. In this section, many different examples
of JavaScript usage in the Ink BManager will be given.

Two simple functions that were widely used in the project’s forms are the JQuery functions hide() and
show(). These functions are used in order to dynamically hide or show any control and its label. For exam-
ple the following code is used in the form where the user places his order, and reveals all the needed
controls for adding a new printer when the user checks the “Checkbox” “You didn’t find the printer that
you are looking for? Check this to add it”.

1. //////// HIDE/SHOW ADD ITEM GRID

2. $("#textareaVareel").hide();

3. $("#addGrid").hide();

4. $("#addToList").setOnchange( function(newVal, oldval) {
5. if (newval == '"1"' || newval == '["1"]") {
6. $("#addGrid").show();

7. $("#textareaVareol").show();

8. }

9. else {

10.  $("#addGrid").hide();

11. $("#textareavareol").hide();

12. }

13.} );

JavaScript also can be used to edit some text or to style a field. This feature is used in the project in order
to style the field where the directions are given so that a red border will be placed to draw the user’s
attention. The above can be done using the .css() function as shown in the following code.

1. getFieldById("warningForReopening").$el.children().css("boder","3px solid #e8abab");

2. getFieldById("warningForResubmition").$el.chidren().css("boder","3px solid #e8abab");
Apart from the css() function, a designer may draw the user’s attention by giving directions and warnings
through pop-up alerts within the browser. In Ink BManager every form has a pop-up alert which shows
up when the “submit” button is clicked and waits for the user’s acceptance in order to submit the form.
This is done by using the .confirm() function, but for simple warnings that do not wait for the user’s ac-
ceptance, the .alert() function can be used. Below there is an example that includes both functions.

var x= CheckMultipleEntries();

if (x ===1) {
alert("Exete emiAégel 161a mpoidvta. MNapakoAw eAéy§tre tnv mapayyeAia cag.");
return false; //stop submit in case of multiple entries

}

if (confirm("Eiote oiyoupol 6t1 BéAete va umoBdAete tnv mapayyeAia cag;")) {
$("#4640808105bb7780d7c9615044219023" ) . submitForm();

NowukwNpE
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9.
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2.
3
4,
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6
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31
32.
33.

else {

return false;
JavaScript can be used to manipulate variables within a form, giving the ability to validate a variable before
the submission of a form. The following code includes a function which checks for multiple entries within
a user’s order. The function checks all the items that the user has inserted in his order, and if an item that
is meant for the same department and address is found more than once, then an alert pops up stating
that he must check his order for multiple entries.

/////CHECK MULTIPLE ENTRIES

var
var
var
var
var
var
var
var
var
for

function CheckMultipleEntries(){

ink;
type;
dieuth;
tmima;
inkArr = [];
typeArr= [];
dieuthArr = [];

tmimaArr = [];
rows = $("#grid").getNumberRows();
(var i=0 ; i<= rows ; i++){

ink = $("#grid").getValue(i, 3)
type = $("#grid").getValue(i, 4)
dieuth = $("#grid").getValue(i, 7)
tmima = $("#grid").getValue(i, 8)
inkArr[i] = ink;

typeArr[i] = type;
dieuthArr[i] = dieuth;
tmimaArr[i]= tmima;

for(var i = 0; i<= rows; i++){

}
}

for(var j = @; j <= rows ; j++){
if(i !'== j){

if(inkArr[i] === inkArr [j] && typeArr[i]
i]===dieuthArr[j] && tmimaArr[i]===tmimaArr[j] ){

=== typeArr [j] && dieuthArr[

//alert('You have selected the same ink');

return 1;

Continuing, JavaScript makes possible the automatic insertion of a value into a field. The following code

inserts into the variable “DEL_DELEGATE_DATE” the current date and time.

1
2
3.
4.
5
6

var d =

new Date();

dformat = [ d.getFullYear(),

d.getMonth() +1,
d.getDate()
].join('-")+" '+
[convertHours(),
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7. d.getMinutes() ,

8. d.getSeconds()].join(':"');

9. $("#DEL_DELEGATE_DATE").setValue(dformat);
Since there is the ability to manipulate a variable in such way, it is apparent that JavaScript offers the
ability to make calculations between the variables. In the project there is a field where all the items or-
dered by a user are listed. That list includes the price, and the total expense has to be calculated. This is
done using the following code.

1. //////// GET THE SUM OF THE INK PRICES

2. $("#buttoneeeeeeeee1").click(function(){

3 var totalRows = $("#consumptionGrid").getNumberRows();

4 var sum = 9;

5. for (var i = 1; i <= totalRows; i++) {

6 var quantity = parseFloat( $("#consumptionGrid").getValue(i, 6) );
7 var price = parseFloat( $("#consumptionGrid").getValue(i, 7) );
8 sum = sum + quantity*price ;

9. 1}

10.  $("#sum").setValue(sum.toFixed(2));

11. } );

Lastly, since grids are often used in the project, there is a need to manage grid fields. One example of grid
manipulation is when a user fills his order form, if he chooses original ink cartridge he has to give a justi-
fication, otherwise if he chooses compatible ink cartridge he can place his order without justifying his
selection. For that reason the field “reason” can be accessed depending on the user’s selection. The fol-
lowing piece of code dynamically hides and shows the mentioned field.

1. /////////7//// HIDE/SHOW REASON

2. function EnableDisableReason(gridld, gridField, row, eidos, aitiologia){

3. $("#form\\["+gridId+"\\J\\[" + row + "\\]J\\["+ gridField +"\\]").change(func-
tion(){

4 if($('#'+gridid).getValue(row,eidos) == 0){

5 $('#"'+gridId).getControl(row,aitiologia).attr("disabled", false);

6. $('#'+gridId).setValue('' , row, aitiologia );

7 Yelse{

8 $('#'+gridId).getControl(row,aitiologia).attr("disabled", true);

9. $('#'+gridId).setValue('-", row, aitiologia );

10. }

11.

12. 1D

13. }

14.

15. //first row config

16. $("#grid").getControl(1,5).attr("disabled", true);

17. $("#addGrid").getControl(1,4).attr("disabled", true);
18. EnableDisableReason('grid', 'g_userInkState', 1, 4,5);
19. EnableDisableReason( 'addGrid', 'g _addInkState',1, 3,4);
20.

21. //Every other row config in Grid

22. $("#grid").onAddRow( function(aRow, oGrid, row){

23. $("#grid").getControl(row,5).attr("disabled", true);
24. EnableDisableReason('grid', 'g_userInkState', row, 4,5)
25. 1);
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26.

27. //Every other row config in addGrid

28. $("#addGrid").onAddRow( function(aRow, oGrid, row){

29. $("#addGrid").getControl(row,4).attr("disabled", true);
30. EnableDisableReason( 'addGrid', 'g_addInkState', row, 3,4)
31. });

6.4 ACCESSING THE DATABASE
One of the main advantages of ProcessMaker is the fact that phpMyAdmin is automatically installed,
meaning that by the time the installation has finished the designer can easily access any database or table
that is used by the system. The databases can be accessed through command window or through
phpMyAdmin graphical environment.

The way that ProcessMaker and its forms communicate with the database is through triggers, using the
PHP function executeQuery(). Triggers are pieces of PHP code that enable the designer to perform com-
plex tasks and handle variables throughout the processes. Triggers can be fired before or after a step is
executed, before or after a user is assigned on a task, and before or after a case is routed to the next task.
In this section there will be given examples of trigger usage in the Ink BManager, covering most of the
cases that a trigger can be used.

6.4.1 Storing data entered in a form

As stated earlier ProcessMaker holds a variable as long as the process that it belongs to is running. To
avoid data loss and make sure that variables values can be retrieved any time, PHP triggers that save the
data in the database should be fired. Those triggers can be fired “after Dynaform” or “after Routing”. In
the first case, the variables that are used in a Dynaform are stored directly after the submission of a form,
meaning that if the user selects to edit again his form the variable will be saved twice. That may be useful
in some cases but in Ink BManager only the last user’s selection is meeded, so this kind of triggers is fired
“After routing”.

Before continuing, the basic way that triggers are structured has to be explained. Firstly a database con-
nection has to be established. This is done on the main screen of the process by choosing “Database Con-
nections”. Then the connection has to be configured as shown in Figure 24.

Create Database Connection
Engine: MySql |z|
Encode utfg - UTF-8 Unicode E

Servert 127.0.0.1
Database Name*: wi_workflow
Username admin
Password: | ssssssss
Port’ 3306

Description: Description of the database connection

“ [t

Figure 24 Configuring the database connection.

As long as the connection is established, one can find the ID of this connection. Then this ID is used in the
executeQuery() function. A very simple example is the following code, where a new printer’s brand is
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inserted in the table 'printers_brand' by using the executeQuery() with first argument the wanted SQL
qguery and second argument the ID of the database connection.

1. $dbConnection = '2857666015bbbad94e032e0030237549" ;

2. $tableNamel = 'printers_brand';

3. $sqll = "INSERT INTO $tableNamel (BRAND) VALUES ('$brand_label')";

4. executeQuery($sqll, $dbConnection);
So in order to execute a trigger that will store any value in the database three things are needed, the ID
of the database connection, the SQL query and the executeQuery() function. Bellow, a more complicated
example is given. The trigger is set to fire after routing the task “places his order” in process of “Ordering
ink cartridges” and is used to save the items that each user has entered in his order form.

1. $dbConnection = '5349426265baRe8c982d332062247617"'; //set to ID of the DB Connection
2. $tableNamel = 'user_order';

3.

4. $aUser = PMFInformationUser(@@USER_LOGGED);
5. $username= $aUser['username’];

6.

7. //write grid to the table:

8. foreach (@@grid as $row) {

9. $id = $row['ID'];

10. $g_userID = $username;

11. $g_tmima = $row['g_tmima'];

12. $g_tmima_label

13. $g_userOffice

14. $g_userOffice_label
15. $g_userPrinter

16. $g_userPrinter_label
17. $g_userInk

18. $g_inkCode

19. $g_userInkState

20. $g_userInkState_label

$row['g_tmima_label'];
$row['g_userOffice'];

$row[ 'g_userOffice_label'];
$row['g_userPrinter'];

$row[ 'g_userPrinter_label'];
$row['g_userInk'];
$row['g_inkCode'];

$row[ 'g_userInkState'];

$row[ 'g_userInkState_label'];

21. $g_userReason = $row['g_userReason'];

22. $g_quantity = $row['g_quantity'];

23.

24, if (empty($id) and $id !== '@' and $id !== @) {

25. $sqll = "INSERT INTO $tableNamel (g_userID, g userOffice, g_tmima,

g userPrinter, g printerName, g userInk, g_inkName, g_userInkState,
g _userReason, g quantity) ".

26. "VALUES ('$g_userID', '$g_userOffice label', '$g tmima_label',
'$g_userPrinter', '$g_userPrinter_label', '$g userInk', '$g_inkCode',
'$g _userInkState_label', '$g_userReason', '$g_quantity')";

27. executeQuery($sqll, $dbConnection);
28. }
29. }

In section 5.3.2 it was shown how to use the SQL field in the variable configuration field in order to give
values in a variable. The mentioned way is indeed a good way to populate a variable, but in some cases it
is handier to use triggers. The basic way to populate a variable is shown below. Triggers like this are always
set to fire “Before Dynaform” since the form will fetch data from the executed query.
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$db = '9711608885bcdfcf7116767007692818" ;
//Populate 'grid' with products
$query = 'SELECT PRODUCT, TOTAL_sumvata, TOTAL_gnhsia FROM submited_order';
$result = executeQuery($query, $db);
if (is_array($result) and count($result) > 0)
6. @=grid = $result;
Consequently, in order to store data in a database the “INSERT INTO” SQL statement is used, while to
display data the “SELECT” statement is used.

mkhwn e

6.5 PROCESSMAKER TROUBLESHOOTING

6.5.1 Parallel tasks

In the process of “ordering ink cartridges” there is a parallel task where users can place their order. This
parallel task allows all the users to fill their forms and the flow does not move on until every user com-
pletes his order. In many cases, this way of directing the flow is useful since it forces all users to complete
one task, but in the Ink BManager this is not the case. From past procurements it is known that not every
user places his order even if he is constantly reminded to do so. So the fact that the flow would not move
onis an issue that has to be solved. To overcome this issue the process of “Canceling a user’s order” was
designed. This process can be used either to cancel a single user’s form or to cancel all open forms so that
the flow can move on.

In ProcessMaker all the running and finished tasks are stored in the table “app_delegation”, where every
task is represented by an entry (a row). Each entry provides information about the above tasks and one
of them is the “DEL_THREAD_STATUS” where every task has a “CLOSED” or “OPEN” status. If the status is
“CLOSED” it means that the task has been claimed and completed, whereas the “OPEN” status indicates
that one task has to be claimed. By changing the “DEL_THREAD_STATUS"” to “CLOSED” the designer can
force one task to end, and this is exactly what happens when the admin selects to close one user’s form.
At this point, one may think that by just forcing every user’s order form to close, the flow will move on,
but things are not that simple.

Given that the “app_delegation” table has entries only for the running and finished tasks, the problem
with the flow arises from the fact that the next task does not have an entry yet. In every other case, when
a task gets the “CLOSED” status, the next task gets automatically an entry with an “OPEN” status allowing
the user to claim it. This does not happen with the parallel tasks, so when the process has to move from
the task “places his order” to the “checks the order”, the entry for the “checks the order” has to be in-
serted in the table with an “OPEN” status. As stated, this insertion is not automatic, so the whole process
is designed in order to provide all the data for the columns needed for the manual insertion.

The manual insertion is done by using a trigger with the following PHP code, which executes an “INSERT
INTO” SQL statement in order to write into the “app_delegation” table.

1. $sql = "INSERT INTO app_delegation (APP_UID,DEL_INDEX,DELEGATION_ID,APP_NUMBER,DEL_PRE-
VIOUS,DEL_LAST INDEX,PRO_UID,TAS_UID,USR_UID,DEL_TYPE,DEL_THREAD,DEL_THREAD STA-
TUS,DEL_PRIORITY,DEL_DELEGATE_DATE,DEL_DURATION,DEL_QUEUE_DURATION,DEL_DELAY_ DURA-
TION,DEL_STARTED,DEL_FINISHED,DEL_DELAYED,DEL_DATA,APP_OVERDUE_PERCENT-
AGE,USR_ID,PRO_ID,TAS_ID) VALUES ('$APP_UID','$DEL_INDEX','$DELEGATION ID', '$APP_NUM-
BER', '$DEL_PREVIOUS', '$DEL_LAST IN-

DEX', '$PRO_UID', '$TAS UID', '$USR_UID', '$DEL_TYPE', '$DEL_THREAD', '$DEL_THREAD_STA-
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TUS', '$DEL_PRIORITY', '$DEL_DELEGATE_DATE', '$DEL_DURATION', '$DEL_QUEUE_DURA-
TION' , '$DEL_DELAY DURATION' ,'$DEL_STARTED', '$DEL_FINISHED', '$DEL_DE-
LAYED', '$DEL_DATA', '$APP_OVERDUE_PERCENTAGE', '$USR_ID', '$PRO_ID', '$TAS_ID')";
2.
3. if(@@close == 1 or @@close == '1'){
4, @@result = executeQuery($sql, $db);
Also the following code is used for closing one user’s form. As shown, in this trigger an “UPDATE” SQL
statement is executed in order to change the “OPEN” status into “CLOSED” status.

1. $db = '6825866695bb3a37647ffe4057754332";
2.

3. @@close = 0;

4. $numOfSelectedUsers = 0;

5.

6. $sqll = "“SELECT COUNT(USR_UID)

7. FROM app_delegation

8. WHERE DEL_THREAD_STATUS = 'OPEN'

9. AND TAS_UID = '4054565425c9b49347849d0068107943"'"; ///uid sto 'epilegei analwsima’
10. $result = executeQuery($sqll, $db);

11. $numOfAllUsers = $result[1]['COUNT(USR_UID)'];
12.

13. $app_uid = @@APP_UID;

14. $allUsers = @@checkgroup;

15. for ($i = 0; $i < count($allUsers); $i++) {
16. $user = @@checkgroup[$i];

17. $sql = "UPDATE app_delegation

18. SET DEL_THREAD_STATUS = 'CLOSED'

19. WHERE USR_UID = '$user' AND APP_UID = '$app_uid'";
20.

21. if($user l== '"1'){

22. executeQuery($sql, $db);

23. $numOfSelectedUsers++;

24, }

25. }

26.

27. if( $numOfSelectedUsers == $numOfAllUsers){
28. @@close = 1;
29. }

Another problem that arises from the usage of a parallel task, is the fact that the variables that are used
in this task’s form are overwritten every time a user submits his form. To avoid overwriting a variable
when submitting a form, the values of the variables have to be saved in a table and then to be cleared. If
the variables are not cleared, the next user who will fill his form -and consequently will use those varia-
bles- will get a form where the choices of the previous user are visible.

To avoid the above situation a trigger has to be fired “before Dynaform” in order to clear variables that
are used in the particular form. For example, the next code is used to clear the variables that are used in
the user’s order form.

1. //populate grid
2. @@grid = array(
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3. '1' => array('g_printerBrand'=>"' ', 'g_userPrint-

er'=>" ', 'g userInk'=>" "', 'g userInkState'=> array(@, 'ZupPatd'), 'g_userReason'=>'-

', 'g_quantity'=>'', 'g userOffice'=> ' ', 'g tmima'=>"' "', 'g printerID'=> '
', 'g_inkCode'=>" ')

4. );

5.

6.

7. @@notApprovedOrdersGrid = array(

8. '1' => array('office'=>" ', 'printer'=>" ', 'ink'=>"' ', 'inkState'=>' ', 'quanti-
ty'=>" ", 'reason'=>"' ")

9. );

6.5.2 Reopening a user’s form

Before starting designing the processes, a discussion was made with the people in charge of the procure-
ments in the Technical University of Crete. It was noted that in the past procurements the users usually
made mistakes and they had to contact them in order to change their order. Taking that into considera-
tion, the process of “reopening a case” was created. In order to reopen a user’s form, firstly the user has
to send an email to the admin, stating that he wishes to change his order, and then when the admin
receives the email he opens the form.

When the admin runs the process “reopening a case” he receives a form with a list of the users that are
assigned to the task “places his order” of the process “ordering ink cartridges”. Out of this list, he selects
which user will have his form reopened. The forms are opened by using a trigger and the functions Reac-
tivateCurrentDelegation() and updateCase().

1. if (isset(@=caselist) and !empty(@=caselist)) {
2 $reopenedCount = 0;

3 foreach (@=caselist as $aCase) {

4, $reopen = $aCase[Reopen];

5. if ($reopen=="1"' or $reopen ==1){

6 $caseld = $aCase['caseld'];

7 $index = $aCase['index'];

8 $userId = $aCase['userId'];

9 $c = new Cases();

10. $result = $c->ReactivateCurrentDelegation($caseld, $index);
11.

12. $aCaselLoaded = $c->loadCase($caseld);

13. $aCaseloaded[ 'APP_STATUS'] = 'TO_DO';

14. $c->updateCase($caseld, $aCaseloaded);
15. $reopenedCount++;

16. }

17.

18. }

19. $g = new G();

20. $g->SendMessageText("$reopenedCount cases were reopened.", "INFO");

21. 3
When the form is reopened the user would view his form as if he wants to place a new order, but the
point of the whole process is to enable the user to view and edit his past order. To make that happen, the
information that a user has his form reopened, should pass from the process of “reopening a case” to the
process of “ordering ink cartridges”. In the section 6.3.2 it was noted that ProcessMaker does not support
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variables that can be shared between processes, so to bypass this problem a new table was created in the
database, where the information that one form is reopened is stored.

More specifically, in the table “reopen”, the username of the user that needs to edit his order is stored,
together with a variable valued with 1 which is used as a flag. So before opening a user’s form, the system
will search for this flag and if it is valued as 1 then the form will be populated with the past order. This is
done with the following trigger that is set to fire before the Dynaform of the task “places his order”.

$db = '5349426265bake8c982d332062247617";
$aUser = PMFInformationUser(@@USER_LOGGED);
$user = $aUser['username’];

$reopen = executeQuery("SELECT * FROM reopen WHERE user = '$user'",$db);

if(!empty($reopen)){
@@reopen = $reopen[1][ 'reopen’];
$query = "SELECT g_userOffice AS office ,g_tmima AS tmima, g_printer-
Name AS printer,g_inkName AS ink,g_userInkState AS inkState, g_userReason AS rea-
son,g_quantity AS quantity FROM user_order WHERE g_userID = '$user’

10. UNION

11. SELECT g_addOffice AS of-
fice , g_addTmima AS tmima,g_addPrinter AS printer,g_addInk AS ink,g addInk-
State AS inkState, g_addReason AS reason,g_addQuantity AS quantity FROM addgrid

12. WHERE g_addUserID = '$user' ";

LN A~ WNE

13. $result = executeQuery($query, $db);

14. if (is_array($result) and count($result) > 0)
15. @=notApprovedOrdersGrid = $result;

16. }

7 RESULTS AND RECOMMENDATIONS

7.1 PILOT TESTING THE INK BMANAGER

To ensure that Ink BManager will meet the expectations as a real-world project, a pilot test was conducted
between the members of the Technical University of Crete. The test was conducted in collaboration with
the Department of Administrative Computer Infrastructure, where the person in charge of the procure-
ments was given the role of the admin. Also, twenty members of the university’s community participated
as users. The test had a duration of ten days, where the users were able to place their orders. In addition,
two meetings with the administrator were needed, one for the training and one for the testing of all the
processes that do not require the users’ participation.

The main process that had to be tested is the process of “ordering ink cartridges”. Firstly the admin chose
the thirty persons who would test the platform, and automatically an email was sent to them, inviting
them to take part in the test. During the test, all possible scenarios where examined. Firstly, two users
stated that they needed to change their order, so two users tested the process of “Contacting the admin”
and since the forms of the users had to be reopened, the process of “Reopening a case” was tested too.
Also, to the mentioned two users, their already placed order was displayed in their form so that they can
edit it.
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As expected, after ten days, not every user placed his order. In fact, only twenty users filled their form, so
the admin had to close the ten open forms and move on to the task where the orders are checked. At this
phase, the process of “Canceling a user’s order” was used to close the users’ forms in order to move on
the flow. Once the flow moved on, the form where the admin could view the users’ orders showed up
and he had to approve or not the selected users’ items. In Figure 25 there is a part of this form, while in
Figure 26 there is the part where the printers that users could not find in the list are listed.

EAErXOZNPOIONTQN MOY 'EXOYN EIZAXOEIAMNO TOYEZ XPHETEE username

MNpoiévra rou eréAe§av o1 XpROTEG

User ID rpageio Tuipa ExTumTwTig MeAGvi EiSog Amiohoyia Mogomra EyKpiveral Abyog ATrép

Figure 25 Users' orders that await admin's approval

MpoiovTa Trou eTTEAESaV o1 XPNOTES Kal SEV UTTAPXOUY OTNV Baon Sedopevwy

User ID rpapeio Turpa ExTuTTAG MeAGvI EiSog Amohoyia Nogémra Eykpiveral Abyog ATép.

Figure 26 Users' orders that include items that were not found in the list of the available ink cartridges

The second scenario that was tested, was the one where the admin does not approve a user’s order. In
this scenario the admin rejected some items from the order of two users. As shown in Figure 6, when an
item is rejected the flow can be redirected to the first task, so that the users could edit their order. In the
first task, the admin had to choose which users who have rejected items would fill their form once again.
The users were selected and one email stating that they need to edit their order was sent, while their
form was opened again. This time, the users’ form had a special field where the rejected items were listed,
so that the users would change their order following the admin’s comments. While the admin waited for
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the users to edit their orders, a user asked to edit his order so that he can add a new item. In that case,
the admin executed the process of “Reopening a case” and the user edited his order. By the time this user
submitted his new order, the users with the rejected items placed their orders too. Since all the users
have completed their task, the flow was once again directed to the task “checks the order”, where the
admin reviewed all the orders (including the new ones) and selected to move on to the final “saves the
order in the database “ task.

The third scenario that was tested, was the one where the admin had to manage the items that were not
in the list and the users added them manually. In this case, the process of “adding a new printer/ product
or a new department/ office” was started, and the admin inserted those items in the database. Following
this, the admin claimed the task “saves the order in the database” of the process of “ordering ink car-
tridges” and an aggregate list of all the ordered items automatically showed up. A part of that list can be
seen in Figure 27.

SOPMA TEAIKHI EKXQPIIHI NAPAITEAIAL

Figure 27 Aggregate list of all ordered items

With this list, the process of “ordering ink cartridges” is completed. During the whole process four more
processes were used. As described, the “cancelling a user’s order”, the “contacting the admin”, the “reo-
pening a case” and the process of “adding a new printer/ product or a new department/ office” were also
completed in order to assist this main process. But except for supporting the process where users can
place their order, Ink BManager offers some processes that can assist the admin in the whole procurement
process.

The first process to be completed after the extraction of the aggregate list of the ordered items is the
process of “budget creation after price comparison”. In this process, the admin can enter the prices of the
ordered products, as these are found in the market. Those prices will be used later, in order to compare
the prices given by the suppliers. A part of the list with the products and their prices is shown in Figure
28.

Similarly to the above process, the process of “updating the cost” is used to store the prices of the ordered
products. This time the prices are the ones that the supplier sets and those that would be later viewed in
the record. The form that is filled in this process is the one shown in Figure 27.
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Another process to be completed is the process of “viewing the record”. Before starting designing, it was
made clear by the people in charge, that there is a need for a process where the past orders can be viewed.
In Figure 28 the record of the order that was placed during the pilot testing is shown. The form lists all the
items that the users have ordered, the corresponding prices, and the sum of the cost so that the admin

can keep track of the expenses.

Lastly, the process of “contacting the users” was tested too, since the platform was used in order to send
emails to the participants, asking them to fill the questionnaire that would be later used in the satisfaction

survey.

ENIKAIPONOIHIH KOLTOYI NPOIONTON

AloTa avaAwopwy

Npoiov Tivoho Tuppariv Koarog Tupparod Tivoro VAoV

Figure 28 Prices of the ordered products, as found in the market

ENIKAIPONOIHIH KOITOYI NPOIONTON

mapayytAiag TpoUToAOYITHS

Aom Tomrog AOM

AioTa avaMoIpwY

Thvoro Tuppariv Kéorog Tupparod TUvoro yVAGHAV

Figure 29 Prices of the products as set from the supplier and supplier’s information
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MNPOBOAH EMINOIrQN TQN XPHETQN

User name

epetraki

evountourakis

pkontogiannis

sbouros

sbouros

sbouros

sbouros

espanaki

mlagoudakis

AigBuvon...

AretBuvanTnA/
VIV, AIKTOWV &
YTOA. YTIoBopng

SX0Af MMA
AleGBuvanTnA/

VIQV, AIKTOWV &
YTroA. YTioBoprig

HMMY

HMMY

HMMY

HMMY

AlgbBuvonTnA/
VIDV, AIKTOWV &
YioA. YTroBoprig

SXOA MMA

Turipa/Ep...

Tuiua
TNAETTIKOIVWVI)
Vv Kal AIKTOWV

DSSL

EmiAovég XpnoTwv

Mpoiév

03A Black Toner Cartridge (C3903A)

11A Black Toner Cartridge (Q6511A)

25X High Capacity Black Toner Cartridge (CF325X)

304A Black Toner Cartridge (CC530A)
304A Cyan Toner Cartridge (CC531A)
304A Magenta Toner Cartridge (CC533A)

304A Yellow Toner Cartridge (CC532A)

Eidog

Zuppato

rvioio

Zuppatd

rvicio

rvicio

rvicio

rvicio

305X High Capacity Black Toner Cartridge (CE410X)  ZupBaTo

38A Black Toner Cartridge (Q1338A)

Figure 30 Viewing the record of the order as placed in the pilot testing

7.2 RESULTS AND SATISFACTION SURVEY
After the end of the pilot test, it was of a major importance to obtain the users’ feedback about their
overall experience with the platform. For this purpose, questionnaires were sent in order to perform a
satisfaction survey. The sample of this survey consists of 19 participants and in this section, the results

will be discussed.

rvioio

Mocémra Tipq
2 4
1 5
6 3
1 5
1 4
1 5
1 4
1 5
1 5

The first section of the questionnaire refers to demographics. The first question was about the sex of the

participants. As shown in Figure 31, males represented 57.89% of the sample, while females 42.11%.

Sex of participants

Figure 31 Sex of participants

= [vale

» Female

The next question refers to the participants’ age, where the majority of the participants were above 45
years old (42.11%), 31.58% were between 18-25 years old and 26.32% were between 36-45 years old

(Figure 32).
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Age

= 18-25
m 36-45
m »45

Figure 32 Age of participants

Referring to the participants’ profession, the majority of the sample (36.84%) were Laboratory Teaching
Staff Members (referred as EDIP), followed by the students with a percentage of 31.58%. Furthermore,
21.05% of the sample were administrative staff and only 10.53% were professors (Figure 33).

Profession

m Administrative Services
= EDIP
u Professor

Student

Figure 33 Profession of the participants

The following two questions refer to the time needed by the users to order ink cartridges with or without
the Ink BManager. From Figure 34 one may see that most of the participants (57.89 %) have never ordered
an ink cartridge before, so it is advisable not to compare the two alternatives (orders with or without Ink
BManager) while taking into account the answers of the whole sample. For this reason in Figure 36, there
a comparison between those two alternatives, where only the part of the sample that has placed an order
without the platform is taken into consideration. More specifically, the mentioned part of the sample
consisted of 10 participants, where nine of those stated that with the platform the time spent was less
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than five minutes, while one person stated that needed more than fifteen minutes. At the same time, only
3 people needed less than 5 minutes for the completion of an order without Ink BManager. In this context,
indeed Ink BManager limited the time spent by the users for an order.

In the question about the time needed to complete an order with Ink BManager, as shown in Figure 35,
the majority of the sample (68.42%) answered that needed less than 5 minutes. Following, 26.32% needed
between 6 and 10 minutes, whereas one user (5.26%) needed more than 15 minutes. Here it should be
mentioned that no one needed between 11 and 15 minutes.

Average time spent per order without Ink
Bmanager

u <5 mins

m G-10 mins

= 11-15 mins
>15 mins

m Mever placed an order before

Figure 34 Average time needed to complete an order without Ink BManager

Average time spent per order with Ink Bmanager

5.26%

= <5 mins
m 5-10 mins

= >15 mins

Figure 35 Average time needed to complete an order with Ink BManager
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Comparing the average time needed for an order with and
without Ink BManager

B Average time for an order without Ink BManager

M Average time for an order with Ink BManager

3
2 2
1
- 0 [
<5 mins 6-10mins 11-15 mins >15 mins

Figure 36 Comparing the average time needed for an order with and without Ink BManaer

The following question is a key one, since the users are questioned whether they believe that Ink BMan-
ager improved the procurement process or not, or if they think that the platform neither improved nor
worsened the process. The vast majority with a percentage of 94.74% replied that the platform improved
the process, while 5.26% (one user) stated that the platform neither improved nor worsened the whole

process (Figure 37).

Improvement of the overall order process by
using Ink Bmanager

5.26%

m Yes

= Neutral

Figure 37 Improvement of the overall procurement process by using Ink BManager
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The following two questions refer to the ordered products. More specifically, at first the users had to state
if they placed an order for a personal printer (31.58%), a lab (31.58%), an Academic Department (5.26%),
a School Faculty (10.53%) or an address (21.05%). Then, they had to state how many cartridges they or-
dered. As shown in Figure 39, the majority with 57.89% ordered less than 3 items, following, the users
ordered 7-9 items (21.06%), while 10.53% ordered 5-6 items or more than 10 items.

Order Recipients

m Personal Use

= Lab

m Academinc Department
School Facukty

m Address

Figure 38 Improvement of the overall procurement process by using Ink BManager

Quantity

m 1-3 items
n 4-6 items
1 7-9 items

»>= 10 ttems

Figure 39 Quantity of ordered items

The second part of the questionnaire refers to the satisfaction of the users concerning their experience
with Ink BManager. The users had to rate some features of the platform by stating if they were very sat-
isfied, satisfied, neutral, dissatisfied or very dissatisfied. Bellow the answers of the users will be explained.
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In the first question, the users had to rate how user-friendly they found the platform, taking into consid-
eration the menu, the messages, the options etc. As shown in Figure 40 most of the users (47.37%) were
very satisfied, while the satisfied users were 47.37% and the neutral ones were 15.76%.

User Friendliness

= Meutral
n Satisfied
= Very Satisfied

Figure 40 Satisfaction regarding user-friendliness of the platform

The next question refers to the ease of navigation within the platform (Figure 41). Even though it was
pointed out from the observation and from the feedback obtained prior to this survey that many people
had a slight difficulty to adapt to the new platform, the results of the survey prove that maybe some
people indeed faced an initial difficulty to browse, but soon enough they found how to navigate within
the platform. The results of this question show that the majority (57.89%) of the users were very satisfied,
while 26.32% were satisfied and 15.79% were neutral.

Ease of browsing

= Meutral
m Satisfied
= Wery Satisfied

Figure 41 Satisfaction regarding the ease of navigation
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The following question refers to the graphics of the platform. As shown in Figure 42, 42.11% stated that
they were very satisfied, while the other 42.11% stated that they were satisfied. Also, 10.53% stated that
they were neutral and one person (5.26%) stated that he/she was dissatisfied.

Graphics

5.26%

m Dissatisfied

= Meutral

m Satisfied

= Yery Satisfied

Figure 42 Satisfaction regarding the graphics of the platform
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The satisfaction regarding the variety of the available printers and their corresponding products is de-
picted in the next question. The majority (89.47%) of the users stated that they were very satisfied with
the variety, while 10.53% stated that they were satisfied (see Figure 43).

Variety of printers and products

= Satisfied
m Very satisfied

Figure 43 Satisfaction regarding the variety of the printers and their corresponding products

Ease of editing an order

= Neutral
m Satisfied
= Very satisfied

Figure 44 Satisfaction regarding the ease of editing a placed order

As shown in Figure 44, some users had to rate their experience regarding the editing of their order. The
present question was crucial because in Ink BManager the way that someone can edit a placed order is
not as easy as it is in an e-shop for example. More specifically, in order to edit one order, the user has to
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send a message to the admin and the admin has to open the user’s form. This form contains the ordered
products and in order to make a change, the user has to delete the item and then order it again. Having
in mind this process, the users stated that regarding the ease of editing one order, they were very satisfied
in the percentage of 45.45%, satisfied in the percentage of 45.45% and neutral in the percentage of 9.09%.
Here it should be noted that this question was not answered from every user, since not every user edited
his order.

Continuing, the users had to rate the overall ease of filling one form. In this question, 78.95% stated that
they were very satisfied, while 21.05% stated that they were just satisfied (Figure 45).

Overall ease of filling an order form

n Satisfied
® Wery Satisfied

Figure 45 Satisfaction regarding the ease of filling the order form

The last question that users had to answer, refers to the overall satisfaction in using Ink BManager (Figure
46). This is another vital question, since it shows how people rate the platform in whole. More specifically,
the majority with 57.89% stated that they were very satisfied, while 31.58% were satisfied and 10.53%
were neutral. These results are quite encouraging, and at the same time they show that further improve-
ment can be achieved.
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Total satisfaction in using Ink BManager

= Neutral
m Satisfied

= Very satisfied

Figure 46 Overall satisfaction regarding the use of Ink BManager

After finding the frequencies that can be seen above, the correlations between the variables that affect
the users’ total satisfaction of Ink BManager should be also detected. For this reason, the statistical soft-
ware SPSS was used in order to conduct some tests that will show which factors affect the users’ total
satisfaction. More specifically, the results of the Spearman correlation indicate that there is a strong pos-
itive association® between the total satisfaction regarding Ink BManager and user-friendliness, (rs[19] =
.711, p =.001). Also, there is a moderate positive association between the total satisfaction and the ease
of browsing, (rs[19] =.679, p =.001). Similarly, there is a moderate positive association between the total
satisfaction and the graphics, (rs[19] = .665, p = .002)*. The mentioned correlations should be taken into
account for further improvement of the Ink BManger.

In Figure 42, the users’ satisfaction regarding the graphics of the platform is presented. As someone may
notice, graphics is the feature that is the most poorly rated by the users. For this reason, it is useful to
understand how graphics affect other aspects of the platform. Someone may believe that graphics affect
the user-friendliness, but from the conducted Spearman correlation it is shown that there is a weak posi-
tive association between the mentioned features, that is not statistically significant (rs[19] = .352, p =
.137), so a potential improvement to the graphics would not affect the user-friendliness. On the other
hand, there is an expected relation between graphics and the ease of browsing, that is verified by the
conducted Spearman correlation, which indicates a moderate positive correlation between the men-
tioned variables, that is statistically significant, (rs[19] = .583, p = .009).

Following, while taking into consideration the present survey as well as the observation of users’ behavior
through the tests of the platform some recommendations will be made.

3 Positive correlation means that when the value 1 increases the value 2 increases too.
4 All the information extracted from SPSS can be found in the appendix.
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7.3 RECOMMENDATIONS
The platform that was developed for the present thesis proved to be adequate for the automation of the
procurement process of ink cartridges of the Technical University of Crete and can be used as it is in the
real world. From the user’s feedback, one can realize that platforms like the Ink BManager can be used to
facilitate existing manual processes with public acceptance. But, as the finding from the survey suggest,
complementary with the observations made during the development and testing, the present platform
can be further improved.

During the tests of the platform it was obvious that some users found it hard to adapt, due to the layout
that ProcessMaker offers and the fact that after the submission of their form users have to follow some
more steps. For this reason, as future work it is recommended to find ways to offer a more user-friendly
environment and limit the “next step” and “continue” buttons. A step further, with the right technical
background the platform can be embedded in a more user-friendly web site designed for this purpose.

Furthermore, it is recommended to change the way that users edit their placed order. In this context,
firstly, the platform should enable the users to edit their form without contacting the admin. Also, from
the observation of the users’ behaviour, some of them found it hard to edit their order. More specifically
in the current version when a user states that he wants to edit his order, a form appears where the already
placed order is listed. From this order, the user may select the item that needs editing and afterwards he
should order this item again with the proper changes (with this way the system deletes the existing item
and adds the new one). For this reason, it is recommended, to make the editing of an order similar to e-
shops’, meaning that since the list of the ordered items is presented, the changes may be done in that list
without deleting and adding items.

Another recommendation is to use time events or catch events to link some processes, since there is
already alogical sequence of how the processes are executed. For example, the admin firstly executes the
process of “ordering ink cartridges”, and when this process is ended and there is a list of all the products,
the process of “budget creation” has to be started. When this process ends, the process of “updating the
cost” should be executed too. Based on this, instead of manually starting the mentioned processes, events
should be configured so that those are started automatically. Also, another thing that may be automated,
is the way that the process of “adding a new printer/ product or a new department/ office” is executed
interstitially in the process of “ordering ink cartridges”. For future work, one may consider configuring the
task to be automatically executed as long as there are new inks to be inserted to the database.

Also, as the people in charge for the procurements noted, there is a need for the users to be derived from
the existing systems of the University, and the login should be done with a safe way by using the creden-
tials that every user already has.

Lastly, the platform resides in a virtual machine hosted in a server provided by the University. During the
installation, some security problems arose, so in order to avoid compromising the security of the server
the platform is available only within the university’s network. So in future work, there should be a focus
in the security of the platform so that it can be available through the internet without any limitations

Following, the recommendations made by the users are listed.

e Ink BManager automatically sends an email to the user when an order is placed, including an attach-
ment with a list of the ordered items. This attachment did not have the extension of .pdf so some
users had to open the file by adding manually the extension. The mentioned problem was pointed out
and it is resolved.
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e  Furthermore some people recommend to include an order’s status update. If this would be imple-
mented, it should be done while having in mind that many users do not want to receive regular emails.

e As mentioned above, users also point out the need for editing an order without contacting the admin.
The reason why the present version of Ink BManager does not provide this capability, is because by
giving freedom to the users one must foresee any “abnormal” behavior of the user.

e Also, one user pointed out that there is a need for a better environment. The ways to achieve that are
mentioned above.

e Lastly, one user pointed that when there is zero quantity in an order this order should not be submit-
ted. The particular problem is resolved.

Ma pnv vmoBdidovTal napayyshieg mMpoldvTwy PE pndSeVIKN MooOTNTA
To ovopa Tow pdf apyswow eyl MpoRAnpa.

TakTikd evnpepwTikad email (Aapaps tnv mapayyehia, n mapayyehia cag eival otn diadilkacia emsfepyaciacg,
KTA)

Eival evragel, peAhovTika 8a pnopoDos va Sei)vel Tnv mopeia Tng mapayyehiag pou

AuvaTtoTnTa ensge pyaciag mapayyehiag
Moo CUYKEKPLUEVA JOVTEAD EXTUTILITWY

MoAb agidohoyn epyadia. Mohl xprowo epyaieio. Eva anueio mow iowe Ba nrav kaho va arlhagel, av To
EMETPEME BELALA TO AOYLOPLKG avAMTUENC TOL CUSTNUATOS, £ival To va PTopEL KATMOLOC Va TPOTIONMOLEL TNV
napayyshia Tov, mpotol BERara AREEL N XpovLKN TipoBEcpia, Ywpic va }pelacTel va EMIKOWVWVICEL HE TO
BLayelpLaTn.

NA TEGEI ZE KANONIKH AEITOYPIIA ZYNTOMA. MMNPABO ZAT.
Mna ™n cuykekplygvn Stablkacia &ev vmapyel MpoTach BeATlwong
KahiTespo meplBaiiov, analtel eEolkeiwaon.

The file returned is not a pdf
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8 CONCLUSION

Itis known that every business seeks ways to increase its productivity in order to offer better services with
less cost. Also, it is a fact that the Greek public sector is counterproductive due to the absence of defined
business processes and the lack of process automation, leading to the provision of inadequate services.
Business Process Management and Business Process Management Systems can be used to resolve this
problem. In an attempt to find ways to increase the effectiveness of processes being carried by public
institutions, like the Technical University of Crete, such solutions seem very attractive. Given that, the
purpose of this thesis was to automate the process of ink cartridges’ procurement by using an open source
Business Process Management System and Business Process Management techniques. For this reason,
the Bitnami’s open source solution, ProcessMaker, was chosen among five other tested alternatives, and
the web-based platform “Ink BManager” was developed in order to offer an interface where the users
can place online their orders by filling a form, and where the admin can manage the whole process with
the given tools specially designed to facilitate the procurement.

In this thesis, the theoretical background of Business Process Management was given, along with the ex-
planation of every related notion. Furthermore, the way that Ink BManager was configured is described
after outlining the technical background. Since Ink BManager aspires to work as a real life project, a pilot
test was conducted and the users participated in a satisfaction survey, the results of which are presented
in this paper. The developed platform was tested within the community of the Technical University of
Crete and earned a positive feedback from the users and the people in charge of the procurements. Two
main features that were appreciated by the participants were that the order form gives to a user the
chance to quickly order ink cartridges by offering an extended list of the available printers and their cor-
responding ink cartridges, while allowing him/her to easily order a product without knowing its exact
model, whilst reducing the likelihood of mistakes in the orders.

Generally, the necessity to work with greater agility within organizations, lead to the development of Ink
BManager, which strives to improve the procurement process. With the use of the platform the admin
can spend less time on the procurements, considering that he does not engage much with the users, since
the platform automatically sends informative emails (that include directions of how to place an order) at
the beginning of each period and users need to contact the admin only in special cases. Also, the system
automatically issues an aggregate list of the ordered products, leading to the elimination of the time spent
in gathering the orders. In regard to the financial management, Ink BManager enables the admin to view
past procurements in an effort to keep archive and track the expenses.

Overall, if something has to be extracted from this thesis, is that Business Process Management is a “the-
ory in practice”, used to design business processes that will be enacted by Business Process Management
Systems. With BPM and BPMSs, businesses -or public institutions- have the ability to improve their pro-
cesses, affecting the whole performance of the organization. This can be achieved with the right definition
of the processes, e.g. with the right division of labour, the specification of the needed resources and the
definition of time limitations. Business Process Management offers a great insight into the business pro-
cesses and any deficiency can easily be located, offering the opportunity to take measures for further
improvement. In this thesis, there was indeed an improvement, achieved by using the technology and the
BPMSs, in order to provide better services to the community of the University, while reducing the time
spent on the procurement of ink cartridges from the people in charge. So the main goal of BPM was met,
and one can say that by properly defining how the work should be done and with the proper use of tech-
nology through BPMSs, businesses can work with less cost, in less time, while offering better services.
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8.1 LESSONS LEARNED
While developing Ink BManager three valuable lessons were learned

1. You can be hacked more easily than you think.
2. Users will act very unpredictably.

3. When developing an app intended for public use, the user interface should be as simple as pos-
sible.

4. There are ways to make a business or a public institution more efficient and on of them is BPM
and BPMSs.

Starting with the first lesson learned, while hosting the platform in the virtual machine in order to make
it public, the virtual machine was hacked two times. The way that it was hacked did not show an intension
from the hackers’ side to steal any valuable data, rather just to annoy us with their presence. More spe-
cifically, a bot was logging into the virtual machine with a great frequency, leading to the creation of huge
system logs that were as big as the whole available space, meaning that the platform could not find the
proper resources in order to work stably. So, for future work it is advised to give the required attention
to the security when going online, because hackers will find the way to attack even applications that do
not have to offer something “valuable”.

Another valuable lesson, that was pointed out from the beginning and was verified with the conducted
tests, it is that users will act unpredictably. So, it is the job of a developer, to predict every possible sce-
nario in order to prevent or fix one user’s “abnormal” action.

Next lesson to be learned, is that the saying “A user interface is like a joke. If you have to explain it, it’s
not that good” is very wise. On the one hand, some people are natural in navigating into web applications
without needing any kind of directions, on the other hand there are people that find it difficult to adapt
to new interfaces, even if those are slightly different from the ones that they are used to. So if | would
change something in this project and in every other future project, it would be to develop an interface
that would be extremely easy even for those that are not so natural with computers.

Probably the most important lesson learned from this thesis, is that there are many ways to improve the
processes of a business, and from my experience | can declare that BPM together with a BPMS is one of
these ways. Public institutions could surely become more efficient with tools like ProcessMaker with no
cost. The only limitation of such practices, is the culture of the business/institution, i.e. whether one po-
tential change will be welcomed by the users or the difficulty in adapting will lead to the continuing of the
prior less productive processes.
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10 APPENDIX

10.1 ADMINS GUIDE FOR INK BMANAGER

¢ INKk BMANAGER
OAHTIE2Z TIA TON AIAXEIPI2ZTH

Mrnevioudakn Mapia, Xavia 2019
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L 2MYSQL Database...ccce e 2
2008 0N OTO PrOCESSIMIAKET ..., 3
BANULOUPYLO XPNOTWV .. eevviireeeeeeeeeeiitttteeeeeeeeseeiturraeeeeeeesasassssseseeasassasassssassseaessasassssssseseaessasasssssssseeeessnnnnes 3
3.1ANLOUPYLOL VEOU XPIIOTI c.uuvriirerreeeeeeiitttreeeteeeesaaossssseeeseessssassssssseasessasaasssssssesesssssasssssssseessssnassssssees 3
3.2Enetepy 0ol OTOLXELWY UTIAPXOVTOG XPIIOTN coeeeeuerrrrrrreeeeeeeiierrrreeeeeeessasnsssssseesessssssssssseseesssssansssssnes 5
3.3 ANLOUPYLO GIOUP .eeeiieeeeieiiiiteeeeeeeeeeiitttteteeeeeesestttsaseeaeesssassasssaaaeaaessasassssssaaeeessasaassssssseeassssnanssrsnens 5
AEMAI] SEIVET ..ottt ettt e st e e st e e st e e e st e st e e s et e s s e e e e anees 6
5TeVIKEG OONYLEC YL TNV EKTEAECT) TWV SLABGUKOLOLUIV .....eeiviieeeeeeeeeeeiiirreeeeeeeeessansrreseeaaessssansssssseeasessnannes 7
BALAOIKAGLEG YLAL TNV TIPOUNOELO LEACVOBOXELWV .veeeeeeeeieiiiireeeeeeeeiiiiitreeeeeeeesesistrreseeeaeesssnsssseseeasessannnes 9
6.1A1081KACLA ELOAYWYNG OVAAWOLUWY OTIO XPIOTEG wvvvrrrreeeeererrrrereeeeeseiinnsrssreeeeessmiasssssseseesssssassssssees 9
6.1. LEKTEAEOT) TNG OLOOIKOIOUOG . uvvvreereeeeeeiitirreeeeeeeseeittrreeeeeeeeseittrsreeeeeessaaasssasssaeeesasansssssseeaeeesannnns 9
6.1.1.1Task: EVNLEPWVEL TOUG XPIIOTEG...uuverreeeeeeeeirrrrrereeeeeeeiinrsrereeeeeesesissssssseeeeesssassssssseeesesnasanes 9
MOPAKOAOUBEL TNV SLOSIKOOLAL. ......uvvviiieeeeeeeeeiiiiiiee e e e e e eectre e e e e e e e e eeabrreeeeeeeesesanssaeeeeaeesennnnsesnees 10
6.1.1.2Task: EAEYXEL TNV TIOPOYYEALDL. ...uvvrrereeeeeeiiiiiiiieeeeeeeeeeittee e e e e eeeeeettraeeeeeeeeeesarsaneeeeaeeasnanes 11
6.1.1.3Task: AmoBnkeUeL TNV MApAyYYEALQ OTNV PAON SESOUEVWIV......cccueeiirieeeeeeeeeciieeeeeeeeeeenns 13
6.2Aadkacia “poodrKn VEOU EKTUTIWTH OVOAWGCLUOU YpadELOU pYAOTNPLOU” ....uvvrreeeeeeeeeeinee. 14
6.2.1MpocBr KN NEOU EKTUTIWTI/ QVAAWOLIOU ....vvveeeeerreeeeitreeeeetreeeeestreeeeestseeeessreeeesssrsesesssseeens 15
6.2.1.1MpocBAKN e BACN TNV TIOPOYYEALD EVOC XPNOT. ccueerrrrereeeeeeeiiiirrreeeeeeeeeieirrreeeeaeesssannns 15
6.2.1.2AVEEAPTINTI TUDOGONKI .evvrreeeeieiiiiireeeeeeeeeeiititreeeeeeeeeesetbareeeeeeeeeaeatrsraeeeeeesesasssaseeeeeseasaanes 16
6.2.2MpoacBnkn véag AlebBuvong N TUALOTOC EPYOOTNPLOU oeeeeeeeiiirieeeeeeeeeeiireeeeeeeeeeeeearrereeeeaeens 17

6.3 ALASLKOOLO “REOPEN CASE” ..uvvieiieeeiieiiiiiieee e e e e eecetree et e e e e e eeetbeeeeeeeeseeseaabaaeeeeaeeeasearaaeeeeeeesannnsrseeens 18
6.4A1a8kaoia “Teppatiopdc Sladkaoiag Loaywyng aVOAWOLUWY AT TOUG XPNOTES .evveeeeeenenreee. 19
6.5Ata8kacia “Anpovpyia mTPoUTTOAOYLOUOU BACEL EPEUVAG OYOPAC” . ..uvrrieeeeeeeeeicirrreeeeeeeeeecarreeens 21
6.5.1N£a Nopayyehia (KoTtdption VEOU TIPOUTIOAOYLOHOU): cooeieeeeiiiiiieeeeeeeeeciirereeeeeeeeeecrrreeeea e 21
HEN UTIAPYOUGO TLOPOYYEALOL: «.vvvveeeeeeeeeeiiireeeeeeeeeeecttie et e e e eeeeeeetbreeeeeeeeeeseatbareeeeeeeeesansssaeseeaeeeeannnes 22
6.6ATIOOTOAN EMAIl OE XPIOTE . uuiiiieeeiieiitiiieee e e e e eecitre e et e e e e e eeetrreeeeeeeeeeeabbaaeeeeeeeeeaesrsaeeeeaeesananrseeees 23
6.7 ALOSIKAGLO “ETILKOLPOTIOINGN KOGTOUG .. eeiiiiieieiiiieeeeeeeeeeeittteeeeeeeeeeeeatbreeeeeeeseesaarseeeeeaeeeannnnrseees 24
6.8ALASLKACLAL “TIPOBOAI LOTOPLKOU ... .eviiieeeeeeeeeeecititeeeeeeeeeeectteeeeeeeeeeeetabaeeeeeaeeeesesbseeeeeeeeeanansreeeess 25
TALOXEIPLON E€MAIL oottt e e e et e e e e e e e e et b e e e eeeeeeeeeabaaeeeeeeeeeanesstsaneeeeeeeanannes 27
7.8ANNOYN KELLEVOU EMAIl....uiiiiiiiiiiiiiieciiiieeee ettt e e et e e e e e e et e e e e e e e e e e eaabaeeeeaaeeeeenaareeees 27
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10.1.1 Awyxeipwon Server

10.1.1.1 MpdoBaon otoug Servers
To Processmaker Asttoupyel €xovtag Suo servers. To mySQL Database kat tov Apache Web Server. Eivat

ONUAVTLKO Vo UMopoUE va £XOUUE POaBacn oToug servers KaBwg o€ mepimtwaon mou to vm (virtual
machinge) elte kavel ekkivnon, €ite KAElOEL, QUTOUATWCS Kot ot Server Ba kAsloouv. Ot servers gival mpo-
VPOUUATIOMEVOL VO aVOlyOUV QUTOUOTA E TNV EKKIVNON TOU vim, TIapOAa auTd Ba tpeneL va EEpou e va
Toug SLayelpllOpaoTe.

MNa va SlaxelploToU e Toug Server Ba pEmeL:

1. Na artoktricoupe akohouBricoupe to directory tou vm other locations/computer/opt/processmaker-
3.3.0-1

2. >to terminal va ekteAéocoupe tnv evioAn sudo ./manager-linux-x64.run

3. Ano to nopaBupo Manage Server eTuAé€ou e pia evépyela (start, restart, stop)

#® - Bitnami Stack For ProcessMaker Community 3.3.0-1 ® - Bitnami Stack for ProcessMaker Community 3.3.0-1

Welcome Manage Servers | Server Events[
Server | Status

P 8 MySQL Database Running
@ Apache Web Server Running
Stop
Restart
4 ® \ Configure
& > =
Welcome to Bitnami Stack for ProcessMaker Community 3.3.0 )
Rev. 1

Go to Application

Welcome | Manage Servers | Server Events |

Open phpMyAdmin ]

Follow Bitnami Open Application Folder |

® + Visit Bitnami ‘
" Start All Stop All Restart All

L esendaet )

Get Support

10.1.1.2 MySQl Database
Méow tou mySQL Database €xoupe npocBacn o GAOUG TOU TIVAKEG TTOU Xpnotluomnolel to ProcessMaker.

o vo UmopEoouple va emefepyactoUpe Evay mivaka Ba npémnet va cuvdeBolpe oto vm. Eddoov o Server
elval avowtog, akolouvBwvtag tov ouvdeopo https://147.27.70.93/phpmyadmin/ cuvdedpoote oto

phpMyAdmin. 2ta aplotepd BAEmoupe Tig Stabéoiueg faoelg dedopévwy. AuTr TIou pag evlladEépet eival
n bitnami_pm.
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p h P B CT Server: localhost:3306 ~

DEle : @ | Databases || SQL 3w Status 25 User accounts =} Export [« Import ¥ More

s

Recent Favorites

- >
o New
+1. bitnami_pm & Change password « Server: Localhost via UNIX socket
*’.M ] informa;on schema = Server connection collation @): = Server type: MySQL
4'.. : mvsal i : : ¥ « Server connection: SSL is not
- mysq utf8mb4_unicode_ci being used @

*r-_ i perionnance scherma = Server version: 5.6.41 - MySQL
+L ) test I Community Server (GPL)

« Protocol version: 10
Appearance settings « User: root@localhost

» Server charset: UTF-8 Unicode

- (utf8)
&’ Language @ | English A
%) Theme: | pmahomme ¥
« Fontsize: | 82% v « Apache
: _ » Database client version: libmysql -
&° More settings mysqind 5.0.12-dev - 20150407 -
Sid:

38fea2412847fa7519001be390c98ae
<

10.1.2 Log in oto ProcessMaker
1. AkohouBoUpe tov oUvéeopo https://147.27.70.93/

2. Elodyoupe dvopa Xpriotn Kol ToV KwLKO.

User

Password

English

Copyright © 2000-2019 ProcessMaker Inc. Al rights reserved.

10.1.3 Anuoupyia xpnotwv
‘Eva armo ta SIKOLWUOTO TToU €XEL LOVO 0 SLOXELPLOTAG elval va pmopel va dnpoupyet kal va emetepyale-
TOL VEOUC XPrOTEC.

10.1.3.1 Anutoupyla véou xprotn
1. Ztnv kaptéha Admin otnv aplotepr MAELUPA ETUAEYOUUE users
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% O 0 :

Admin

Role

System Administrator
Operator
Operator
Operator
Operator

Operator

& - C A Notsecure | https://147.27.70.93/sysworkflow/en/neoclassic/setup/main
Home Designer Dashboards
¢ INK BMANAGER
Settings Plugin52 Users | Logs Users
3

2 Users “ New | & summary | fit tat

&, Groups

th Departments User Name  Full Name Sta.

Roles admin admin, Administrator Acti

'~ Authentication Sources (admin)

@ user Experience cust1 1, cust {cust1) Acti...
cust3 3, cust (cust3) Acti...
cust4 4, cust (cust4) Acti...

. cust2 2, cust (cust2) Acti...
custs 5, cust (custS) Acti...
Page 1 of1

i Page Size: 20 q

admin, Administrator (admin) | Logout

Using workspace workflow

Search . X | Search
Last Login # Cases Due Date
2019-02-06 8 2020-01-01
19:03:11 00:00:00
2019-02-06 2 2020-01-30
13:15:56 00:00:00
2019-02-06 1 2020-01-30
14:04:32 00:00:00
2019-02-06 2 2020-01-30
13:37:45 00:00:00
2019-02-06 1 2020-01-30
14:01:29 00:00:00
2019-02-04 0 2020-01-30
08:25:38 00:00:00

Displaying users 1 -6 of 6

2. ETUAEyouE New yLa TNV SnLou pyla VEOU XproTn, KL OTNV CUVEXELO ELOAYOULE Ta OTOLYEl TOU.

admin, Adminis

6 INK BMANAGER Home  Designer  Dashboards  Admin
Settings  Plugins | Users | Logs Persona tciatioe:
& Users
B o * First Name:
h Departments * Last Name:
3 Roles
Authentication Sources g
@ User Experience * Email:
Address
Zip Code:
Country: Select W
State or Region: | Select v
Location: Select sk
Phone:
Position:
Replaced by: - None
* Expiration Date: | 2020-02-07 =]
Calendar: - None - :

Status:  Active v

10.1.3.2 Eneepyaoia oroxeiwv undpyovtog xpriotn

nin) | Logout

ce workflow

1. Anto TV AloTa XPNOTWV KAVOU LE KALK TIAVW OTOV XproTn ou BEAoUE va eTte€epyaoTOUE TA OTOL-

xela tou.
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2. Natape edit.

‘ INK BMANAGER Home Designer Dashboards Admin

Settings Plugins Users Logs Users
® A
= Users New Summary 7 Edit @ Disable ° Delete & Groups Authentication
&, Groups
h Departments User Name Full Name Status Role
{2 Roles admin admin, Administrator (admin) Active System Administrator
henticati
T cust3 3, cust (cust3) Active Operator
@ User Experience
custs 5, cust {cust5) Active Operator
cust4 4, cust (cust4) Active Operator
cust1 1, cust (cust1) Active Operator
cust2 2, cust (cust2) Active Operator

10.1.3.3 Anuoupyia Group
YTdpyxeL éva group TOU €lval TIOAU GNUOVTLKO va UIOPOULE va Slaxelpl{opaote. Auto eival To ink users.

2TO group aUTO TPETEL VA UTIAPXOUV OAOL OL XPHOTEG TOU CUCTNHATOG, EKTOC Ao Tov admin. ITnv ouoia
UTIAPXEL Yla va propel va Sivel mpooBaon otoug xprnoteg otnv dladikaoia “emkolvwvia pe Tov admin”.
Eav Aelmel évag xprnotng dev Ba pnopel va oteilel mail otov admin péow tou Processmaker.

1. Anto tnv Kaptéha admin eMIAEYOULE OTA APLOTEPA TNV KAPTEAQ USers
2. An6 ekel emAéyoupe groups
3. AlaAéyou e To 6N undpxov group pe ovoua ink users
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Group : ink users

AVAILABLE USERS

© Close Search X
User Name First Name Last Name Status
admin Administrator admin Active

>>

<<

I:’ Back
2 X
User Name First Name Last Name Status
custl cust 1
cust2 cust 2 Active
cust3 cust 3 Active
cust4 cust 4 Activi
custs cust 5 Active

4. ELodyoUu e XPHOTEC OTO group HEoW Twv BeAwv Tou Bpilokovtal oTo KEVTPO TG 080vNG. Npémel oto

“assigned users” va UTAPXOUV OAOL OL XPOTEG KTOC amod Tov admin.

10.1.4 Email Server

O email server mpénel va puBuiletal avaioya pe to email tou admin. Eav o admin dnAwoel mail pe

@gmail.com Ba mpénel va puBpotei o server yla to gmail. Edv SnAwoel to @isc.tuc.gr Oa mpénel o server

va puBuLotel yla to 1bpupatiko mail. AkoAouBoUv 0bnyieg yLa tnv pubuion Tou email server.

1. Ztnv KopTtéAa admin ota 0pLOTEPA ETUAEYOUE TNV KApTEAQ settings Kal €melta email servers.

Home Designer Dashboards 1 Admin

¢ INK BMANAGER

2 Settings Users Email Servers
®Logo
3E Email Servers
[& calendar
- Process Categories
" Skins
[ Environment
& Clear Cache
1 PM Tables
Login
@ Dashboards
Labc] Language
& Case List Cache Builder
D System
@ system information
A Check PM Requirements
X8 PHP Information

2. EruAéyoupe to PHPMAILER kot rotape edit.

Plugins Logs

Email
Engine

MAIL

Server Port  Sender Account

PHPMAILER smitp.isc.tuc.gr 25

mbenioudaki@isc.tu...

admin, Adm

n) | Log;

e workflow

Sender Email Sender Name Use Secure Connection  Mail to Defa...
No
mbenioudaki@isc.tu.. M Benioudaki tis m_mpeniou@yahoo.gr v

3. JUMITANPWVOULLE TA OTOLYELQ YLOL TIOAUTEXVIKO mail 1) yla gmail.
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Edit Email Server X

Email Engine: | SMTP (PHPMailer) :|
server:  SmtP.isC.iuC.gr
Port (default 25) | 25

¢ Require authentication
Sender Account: | mbenicudaki®isc.tuc.gr

PasSWOrd: | sssssssssassssusasasasssnsasans
Sender Email: | mbenioudaki@isc.tuc.gr
sender Mame: | M Benioudaki
Use Secure Connection: No e TLS SsSL

#| Send a test mail

Mail to: | m_mpeniou@yahoo.gr

Test Cancel
4. Matape test kat save changes.
YndpyxelL mepintwon Petd ano éva reboot Tou vm va pnv unopet va cuvdebel o email server. MNa va
S10pBwOel To mpoPAnpa, oto apyeio resolv. conf mou Bploketal otov pakelo etc Tou vm aAAdlou e To
nameserver o€ 147.27.18.1.

10.1.5 Tevikég obnyieg yia TNV ektéAeon Twv SLadkaclwv
o Zekwapue pia Stadikaoia and tnv kaptéAa home. Ita aplotepd emiAéyoupe new case. Me SUTAG
KALK eTiAéyou e TNV Stadikacia mou BEAoupe va EekLvrioou e

‘ INK BMANAGER Home Designer Dashboards Admin
] ¢ |Find a Process X wv a 2
4 P Cases @& No Category
New case i reopen case (EThoyn XpnoT yia amooToAn vEag QopHac)
3 Inbox (0) 4 Anpiovpyia ipoUmohoyiopod (Baoel Epeuvag ayopdc) (Emioyn apayyeiiac)
£’ Draft(0) 4 Madikacia ei0aywync avaraoiwy oo XproTeg (EVNUEPGIVE TOUG XPTIOTES)
& Participated (1) % MpoPoAn ioTopikod (ETAzyel TapayyeAia yia ipoBohn)
C Unassigned (0) e Tepuamopog Siadikaciag El0aywyng aVaAQOIHWY and XpRoTeq (AKUPWVE! TIC POPPEG EICTYWYNG aVaADGIPNGY aTio TC
i11) Paused (0) " ETUKCIPOTIOINGT) KOGTOUC (ETIIKAIPOTIOIE! TO KOOTOC)
4 g Search ¢ TIpooBIKN VEOU EXTUTIWTT aVaAWOIHOU ypageiov epyactnpiou (EmAéyel epyacia)

@ Advanced Search
4 8 Process Supervisor
_Review
& Reassign
jE Documents ¢

e Mia véa epyacia o mPEMeL va eKTeEAEOTEL, epdavileTol 6To KEVIPO TNG OPXLKAC oeALdag oty
Kaptéla home kat oto inbox umdpyet kATt StopopeTikd armod to (0). MNa va tnv eKTEAECOUUE KA-
VOUUE SUTAG KAK.
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‘ |NK BMANAEER Home Designer

] ¢ Actions>  Read Unread Al
41 Cases
R e
3 Inbox (1)
£ Drak(0)
& Participated (2)
G, Unassigned (0)
1) Paused (0)
4 ﬂ Search
) Advanced Search
4 & Process Supervisor

0 =] ®

Review

O Reassign
{= Documents

Admin

Category All Categories v | Process S

Process Task Sent By

Aadikagia eoaywyic
QVaAGTIHGY Tt XPHOTEC

Eéyxe mv mapayyehia

X

Due Date

x| @ search

Last Modified

2019-02-07 19:01:11

JumpTo

Priority

NORMAL

o  Opovrtiloupe oe kKGOt ektéAeon i epyaociag va natdpe next step, continue A finish péxpt to

olOoTNUA Va pag KateuBuvel otnv ap)lkn o66vn tou home.

e e MOMEG epyaoieg untdpyouv output documents. Ta apyeia auta elval .doc ) pdf kat pro-

POUE Va Ta KATEPALOULE TTATWVTAC OTO open.

Mpoooxn MPEMEeL va TATAE next step kat continue 1 finish péxpt va teAewwoel n Stadikaoia.

10.1.6 Awdikaoieg ya tnv mpoprBeta pedavodoxeiwv

10.1.6.1 Awdwaoia eloaywyrc avaAwoiuwy ano xproteg

Evnuepavel Toug
plilce

admin

AnooTEAEl
EVNUEPWTIKG e-mail

Nopakohousel v

EMeyxer v
Topayyehia

Sindikooic

Y QAopBwan
TapayyeAiag;

AmoBnkeie v
mapayyeAia oty Baan

submited_order

Néo napayyehia

f
B 1l

APXLKA 0 SLOXELPLOTAC SLAAEYEL TOUC XPHOTEC O omoiotl 8o CUUTTANPWOOUV TNV apayyeAia Toug. AuTopd-
TWG To cUOTNUA TOUG ATMOCTEANEL €va eEVNUEPWTIKO email. TNV CUVEXELQ OL XPrOTEC ATIOCTEAAOUV TNV
mapayyeAia TouG. € AUTO TO OTASLO, 08 TIEPLMTWON TIOU KATIOLOG XPNOTNG Xpelaotel alhayr otnv mapay-
vehia Tou, o Slaxelplotnc Ba mpemnel va avoifel tnv dopua Tou Kavovtag reopen. Eddoov oL xprnoTeg Te-
AELWOOUV WE TNV ELOAYWYT] TWV TIPOLOVTWV oTov Slaxelploth Ba epdaviotel pia Alota pe TLg emAoyEC Twy
XPNOTWV TLG omoieg eite Ba amodeytel eite Oa amoppiel. EGv uTtdpyxouV TipoiovTa mou £xouv anoppldBet,
o Slayelplotic Ba pmopel va KaAéoel Toug xproteg va StopBwaoouv tnv rapayyelia toug. Otav oAokAn-
pwBel n Sladikaoia mapayyehiag and 6AOUE TOUG XPrOTEG TO CUCTNHUA QUTOUATO CUYKEVIPWVEL OAO Ta
Tipolovta ywpilovtag To og cUPPATA KoL yvAoLa.
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10.1.6.1.1 EktéAeon tng Stadikaoiag

10.1.6.1.1.1 Task: EvnuepwveL ToUG xprioTec
1. Jtnv kaptéAa home, oTa APLOTEPA TTATALE New case

2. 2NV cuvExeLla amo TiG SLaBEotueg Stadikaoieg KAVOUUE SUTAOG KALK “Aladikacia eLoaywyng ovaAwaol-
MWV amo xprnoteg”’

‘ INK BMANAGER 1| Home Designer Dashboards Admin

@ < Find Cess X w F'S @
4 1 Cases [ No Category
2 New case 4. reopen case (EmuAoyn Xpno yia anooToAr VEGS @OpHaC)
&3 Inbox (0) 4 Anproupyia ipouTioAoyiopod (Bacel Epeuvag ayopdc) (Emmioyn Ttapayyehiac)
7 Draft (0) f b Aladikaoia eigaywyng aveA@oIHwy aro XpnoTeg (EVNHEPLVE TOUC XPIOTES)
o Participated (1) 4 NMpoBohn 1oTopikod (ETuhéyel tapayyehia yia nipofohn)
C Unassigned (0) 4 Tepuamaopog Siadikaciag EI0aywyne avaA@olpwy arnd XpRoTeg (AKUPMVEL TIC YOPHEG EICTYWYNE QVaAWMOIHGV Ao TaI)G XPriOTE)
11) Paused (0) e ETIKQIPOTIOINGT KAGTOUC (ETTIKOIPOTIOIE! TO KOATOC)
4§l Search 4 ipooBinkn vEou eXTUTIWT avawoIHoU ypageiov epyacTnpiou (EmAeye: epyacia)

@ Advanced Search
4 8 Process Supervisor
| Review

o Reassign
35 Documents

3. Autopdtwg avoiyet pia popua yla CUMITARpwOT.

ENHMEPQZH XPHZTQN

MopoKaTw PTIOPEITE Va EI0AYETE TIANpPOQOpPIEC Yia TNV evapin g veag TTEpIodou TTapayyehiw

Tieidoug evnuépwon @ Evnuepwor yia vea Trapayyehia

Béhete v yiver * . , . I
Evnpépwaor yia diopBwan mapayyehiog amo ypnatn

ETAoyn ¥pnoTwv. ZToug TIOpaKaTe Xprioteg Ba amooTaihei evnUEpWTIKO e-mail, kaBuwg Ko pia gopud ETUADYTC avaAWTIHLV.

All users Emmoyr| 6AwV TwV XproTv

Guest

210 mpwto Tedio 0 SLaXELPLOTA G Umopsl va eLoAyeL £va pvupa to omoio Ba spdaviotel otig popueg
OAWV TWV XPNOTWV.

4.3TnV CUVEXELA ETIAEYEL TOUG XPNOTEG TTOU Ba TTpayLATOTOL 00UV TLG TIOPaYYEALEC TOUG.

5. NePLUEVEL TOUC XPrOTEG VAL CUUTIANPWOOUV TLG GOPLES TOUC.

NUOVTLKA ONUELOL YLOL TO 0TASLO TTOU TTEPLUEVOULE TOUC XPAOTEC:

® J& ePIMTWON TOU KATOLOG XPROTNG Xpelaotel aAAayr), amo To new case EeKLVAE TO reopen.
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o [0 va tpoXwpenoeL n dtadikaaoia Kot va §&L 0 SLAXELPLOTAG TLG TAPAYYEALEC TWV XpNoTwyV, Ba mpEmel
OAoL XpPNOTEG va £XOUV CUUITANPWOEL TNV POPUO TOUG. YITAPXEL EPIMTWAON KATTOLOG VA LNV GUUTIANpW-
O£L TNV SLKN TOU KOl €V TEAEL VAL LNV UTTOPECEL VAL TIPOXWPNOEL N SladLkaoio. ITo onueio auto Ba penel
oo To new case va ekvroel n Stadikacia “TepUatioiog SLadLlkaoiog ELoaywy ¢ AVOAWCLUWY OO

jotec”.

10.1.6.1.1.2 MapakodouVel tnv Stadikaolia

MeTtd tnv emihoyn Xpnotwv Kal KaBwg o SLaXELPLOTHG TEPLUEVEL TOUG XPNOTEC VO CUUNTANPWOOUV TNV
doOpua TouC, WoPEL va TapakoAOUBEL TtoLoL XPHOTEG £X0UV CUUITANPWOEL 1} OXL TNV dOpUa TtapayyeAiag.
lNa Tov 0KOTO auTo oto inbox Ba umtdpyxeL pia n epyaocia “napakorouBel tnv dtadikaoia”.

1. Avolyoupe tnv gpyaocia nmou gpdaviletal otnv kaptéla home.

admin, Admi ) | Logout

Home Designer Dashboards Admin ace workflow

¢ INK BMANAGER

& Actions» Read Unread All Category All Categories v | Process| select a Process X ||| Searct x ) search | Case Jumg:
4 1 Cases &
New case # Sum... N;::s Case o Process Task Sent By Due Date Last Modified Priority
i3 Inbox (1)
Draft (1) 127 B e, #127 ywyry n A mv admin, 2019-0 09:36:19 2019-02-2509:36:30  NORM...
E A ané Administrator
@ Participated (15) XPHoTEC. (admin)

G Unassigned (0)
W) Paused (0)
4 i Search
E] Advanced Search
4 8 Process Supervisor
Review
2 Reassign
{= Documents

2. Méow T poppag mapakolouBol e TN e€€ALEN TG Stadikaoiac. Mo va dpuyoupe and thv

dOpuUa, ATAWG TTATAE KATIOL GAAN €TAoyT oTo menu (1. inbox, home KTA)
Case # 127 Title: #127

EZEAIZH NMAPAITEAIQN

Méow autrg g @opuag Ba PTTOPEITE va TIOPAKOAMOUBETE TIOIOI XPNOTEG £XOUV EKXWPNOEl TNV TIOpayyeAio Toug
KOB'0An T diapkela g dladikaciag. Otav BEAETE va @UYETE ATIO QUTN TNV QOPUA OTIAWE TIATIOTE Yid dAAn Moy
aTo menu (TL.Y. inbox)

XprioTeg HE OAOKANPWHEVEG TTapayyEMES Xprigteg pe pn oAoKANpwHEVEC TIapayyeMES
username usermame
1
4 cust L cust
- 2
5 cust 2 cust
; 3cust

3. Ortav n dladikaoia twv mapayyeAlwv oAokAnpwOel Kat o Slaxelplotnc Oa pémel va eAéyEeL TNV
napayyeAia, oto inbox Ba epdaviotolv ol U0 epyocieg —eAéyyel TNV mapayyeAia Kal mapako-
AouBel tnv Stabdikaoia-. Epeic matdue “eAéyxet Tnv mopayyeiia”.

10.1.6.1.1.3 Task: EAEyxeL tnv mapayyelia
1. Ztov Slaxelplotr otnv kaptéha home sudaviletal n epyacia “eAéyyxet Tnv mopayyeia”. ESw kAvoupe

SUTAG KALK yLOL VO EKTEAECOUE TNV EPYACLOL.
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Designer Dashboards

¢ INK BMANAGER

&

Actions v Read Unread Al
4 1 Cases
New case
2| 3 Inbox (1)
£ Draft (0)
o Participated (2)
G, Unassigned (0)
1) Paused (0)
4 i Search
@) Advanced Search
4 8 Process Supervisor

Case
Case

# Summ...
Notes

0 = ®, %0

Review
D Reassign
1=/ Documents

Admin

Category| All Categories w| Process| Select

Process Task Sent By

Aadikacia aicaywyic O | EAfyye my napayyehia

QVaADOIGV Ao XPrioTeC

admin, Adminis

admin) | L

ce workflow

x| | seard x| @) search Jump To

Due Date Last Modified Priority

2019-02-07 19:01:11 NORMAL

2. Ze pla popua gpdavilovral ol apayyeAleg TwV Xpnotwy Kot KaAeite va dextel i va amopplel ta

npoilovta, ToekapwvTtag i ayvowvtag to edio “Eykpivetal”. To medio “Aodyog andppudnc” MpEMeL va ou-

MIANpWOEL yLa TNV EVNUEPWOT TOU XPoTn o€ Ttepimtwon andppudnc. TEAOG o Slaxelplotic Ba mpeneL va

emAéEeL mwg Ba cuveyioel (616pBwon mapayyeAiag amd Toug XPROTEG 1} TEALKN EKXWPNON TWV ETUAEYLE-

VWV TIPOLOVTWVY).

EAEMXOZ MPOIONTQN NOY 'EXOYN EIZAXOEI AlNO TOYZ

XPHITEZ

Use... EKTUNW. ..

Fpageio

T

HP LaserJet

cust ZY0AN

) HMMY

cust Mputaveia

MeAdvi

username admi

Eicaywyn mtpoioviwy

Eidog

ArtioAoyia Moootnta

Fuppato

Eykpivetal AGyoOg ...
v
v
Aoyog
Amtoppidng
v

10.1.6.1.1.3.1 lepintwon mtou o xpriotnc ExeL {ntrioet ueAavi mou Sev untdpyel otnv Baon SESOUEVWV.
Onw¢ avadépetal Katl otg odnylec otnv ¢popua,” o MEPLTTWON TIOU UTIAPXEL KATIOLO TIPOLOV TIoU €XEL

{ntnOel va mpooteBel amo tov xpriotn 810t ev uttpxe otnv Baon Sedopévwy, Ba TPETEL 0 SLAXELPLOTAC

UETA TNV UTIOROAN TNG dOpuag va PeTaBel otnv epyoocia “mtpooBrkn VEOU EKTUNTWTH OVAAWOLUOU Y-

delou gpyaoctnpiov”. Ekel Ba MPEMEL VOl EKXWPNOEL TO OVOUA TOU TTPOLOVTOG KoL TOU EKTUTIWTH Kal oTtnV

ouVEXELa auTd Ba cwBolv otnv Baon Sedopévwy. Exovtoc cwosl ta ev Adyw mpoidvTta Ye To enmionpo

ovopo Ba UMmopETEL VA CUVEXLOEL.
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Brjpa 1:
AyvooUE TNV epyacia ou pag epdavilel To cuoTnua.

Home Designer Dashboards Admin
6 INK BMANAGER ——
& «
< # Summ Case | Process Task
2 New case o=
Inbox (1)
> 0 ®, #0
£ Draft (0) o <
o Participated (2)
G, Unassigned (0)
1) Paused (0)
4 Search
) Advanced Search
4 2 Process Supervisor

Actions~  Read Unread All Category All Categories

Sent By

Due Date

v admin,
cmvBdon  Administrator
(admin)

i 2019-02-08 17:00:00
amo XprioTeq
Sedoptviy

| Review
D Reassign
b {2 Documents

BrApa 2:

Zekwape véa Sladikacio mpoobnkng avaAwaotpou.

¢ INK BMANAGER Designer  Dashboards

Home Admin

@

% | Find a Process X v | a &
4 ﬁ Cases
'2 New case
B Inbox (1)
£ Draft(0)
& Participated (2)
G, Unassigned (0)
11 Paused (0)
4 J Search
@ Advanced Search
4 8 Process Supervisor

@& No Category
4. reopen case (Emhoyn XpnoTn yia amooToArn VEXG OpHaC)
42¢ Anpioupyia ipolinoAoyiopod (Bagel épguvag ayopac) (EmAoyn mapayyehiac)
4o Aadikacia BiIcaywyng avaAwoIuwy amo XproTeg (Evnpepmvel TOUg XprioTeg)
42 MpoPoAn 10Topikod (EAzyel tapayyeAia yia Tipofon)

. ETIKQIPOTIOINGT KOGTOUC (ETIKXIPOTIOIE TO KOATOC)

3 4’ TIPOOBINKN VEOU EXTUTILTT QVaAWOIHOU ypageiou epyacTnpiou (EmiAéyz! epyacia)

| Review
& Reassign
p is Documents

Brjpa 3:

admin, Administrat

admin) | Logout

space workflow

X| ) search | Case id | jumpTo
Last Modified Priority
20190207 20:35:11 NORMAL

4. Teppamopog Siadikaciag el0aywyrng avaA@oINwY amo XpraTe (AKUPLIVEL TI YOPHEC EICAYWYNG QVOAWCIHWY OTI0 TOUG XPrOTES)

Adou tedelwooupe Thv Stadikacio mpoabnkng, ekteAoUE ThV epyoaoia Tou ayvonoape oto Brua 1.

10.1.6.1.1.4 Task: Aro9nkeUel tnv napayyeria otnv Bdon dedougvwv

admin, Administrator (admin) | Logout
¢ INK BMANAGER Home Designer Dashboards  Admin space workflow
o < =) s = ~
<& ! Actions>  Read Unread Al Category All Categories | Process| Select a Process X| || Search X| ) Search | Case Id | jumpTo
4 1 Cases ;
r— #  summ. (S Cases Process Task Sent By Due Date Last Modified Priority
Inbox (1
B,D n((O)] 0 B ® # i oe Ty admin, 20190207 20:35:11 NORMAL
S amo XproTeq oy aon
o Participated (2) Bedoptviy (admin)
G, Unassigned (0)

1) Paused (0)
4 Search
) Advanced Search
4 8 Process Supervisor
| Review
& Reassign
> |2 Documents

1. Mg 8UTAO KALK eKTEAOUUE TNV pyaoia.
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2. BAémoupe TNV mapayyeAio. To cUOTNUA £XEL CUYKEVTPWOEL OAO T TTIPOLOVTA TTOU £X0OUV SNAWOEL oL
XPNOTEC KAl Ta €XEL wpPLoeL o oupBatd Kot yvrola.

Entiong oto mebio “emAoy£C XpnOTWV yLa TLG OTIOLEG XPELAOTNKE VEQ TPOCBNKn oto cuotnua” daivovtal
TOL VEQ PLEAGVLO TTOU TTPOOTEBNKAV LE TO OVOUQ TIOU TOUG £XeL SWaoeL 0 admin.

Emudoyic Xpnatwv
Mehdwi Zovodo Zupp... Zuvoho Mvio...
1 :
13A Black Toner Cartridge 4 0
(Q2613A)

o2
-

Black Toner Cartrid
(45807102)

&

=]

M¥-235 Black Toner 1

Cartridge
Yellow Toner Cartridge 1 0
(44469704)
Emidoyég Xpnotv yid TIC oTIoisg XpEIdoTnKE vEX TIpoo KN oo oo TNHO

Mehawvi ZOvoAo Zupp... Zuvoho Mvho...

=]

HP toner cartridge Black 1

(CF283A, B34)

HP toner cartridge Cyan 1 0

-

10.1.6.2 Awbikaoia “npocdnikn vEou KTUTTWTI) avaAWOLLIOU ypageiou epyaatnpiov”

Wl

MpoaBETel VED EXTUTILTT
I CVTALT O

axl
Meo mpoankn

MpooBEtel vEa
SEdduvan ) véo TAUOf
EPYOOTIDID

Mpoafnkn véo Sedopévon atny Baon

1. 3tnv koptéha home ota aplotepd eTAEYOUE new case. Ao TIc SlaBéoLpueg emAOYECG KAvou e SUTAG
KALK 0TO “TipooBrKn VEOU EKTUTIWTH avaAwoLUou ypadeiou epyactnpiov”.
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‘ INK BMANAGER 1| Home Designer Dashboards Admin

> K | Find a Process X v | a &
4 P Cases [ No Category
J New case 4o reopen case (Emoyn XPNOTN yia amoaToArn VERS @OpHac)
B Inbox (1) % Anpioupyla ipolmioloyiopol (Bacel Epeuvacg ayopdc) (EmAoyn mapayyehiac)
£/ Draft(0) e Madikagia E10aYWYRG aVEADCILWY ATTO XPTOTEG (Evnpepavel TOUC XPrioTec)
& Participated (2) L+ MpoBoAn 1oTopikod (EmAéyel mapayyeAia yia ipofoin)
C Unassigned (0) 4 Tepuamopog Siadikaciag Ei0aywyne aVaAOOIHWY OTIo XPAOTES (AKUPWVEL TIC QOPHEC EICTYWYNC QVAADGIHWY OTIO TOUG XPIOTEC)
1) Paused (0) 4.2 ETUKQIPOTIOINGT KOGTOUC (EMIKaIPOTIOiE TO KOTTOC)
4 J Search 3 ‘o’ TIPOOBINKN VEOL EKTUTIWITT aVaAWOTHOU ypagEiou epyaoTnpiou (ETAEye: epyacia)

@ Advanced Search
4 8 Process Supervisor
, Review

2 Reassign
]E Documents

2. Mag avoliyel pia poppa kat emiAéyoupe av BEAOUUE va IPOOBECOUUE VEO EKTUTIWTH/AVAAWGLUO 1

véa StevBuvon/tunua.

Case #:5
Case#: 5 Title: #5

4 Mext Step &

EMIAOIH ENEPTEIAZ

f#] MpoagBriKn VEOL EKTUTIWTI) I peAcvion oty Baor)

Npoafrkn veou epyaatnpiou f ypageiow

submit

10.1.6.2.1 MNpooBnkn Néou ekTUTIWTH/ AVAAWGCLLOU
ESw £xoupe 8Uo emloyEG. Eite va mpooBEooupe KAOLOV eKTUTTWTH/ avoAwWGoLo BACEL TNG mapayyeAiog

£VOC XpNotn, elte va KAvou e pia aveEaptntn mpoobnkn (m.x. okedtKape OTL Ba £mpene va mpootebel o

eKTUTIWTAC HP Laserlet Pro M402dn).
10.1.6.2.1.1 Tpoodrikn ue Baon tnv mapayyeria evoc xpriotn.

ESw €xel cupmAnpwOEel €vag mMivakag ToU HoG TaPOUGLATEL TG ETILAOYEG TWV XPNOTWV. BAosL auTtwy Twv
ETUAOYWV EUEIC EKXWPOUE TOV EKTUTIWTI KOL TOL AVOAWOLUA [E TO OVOUATA TTIOU BEAOUE va UTTAPXOUV
otnv Baon. Asv Eexvape va cupmAnpwaoou e To medio xpwpa, adol autod eival to nedio mov Ba PAEneL o

XPNotng otav eMAEYEL £Va AVOAWOLUO.
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User

cust

2

cust

cust

cust

User

cust

cust

cust

cust
2

fig0bov...

Ipageio
MpoTavn

Ipogeio
MpoTavn

Ipageio
MpoTavn

Ipageio
MNpuTavn

fugdBuov...

Ipogeio
MpoTavn

Ipogeio
Mputavn
Ipadgeio
MpoTavn

Ipogeio
MpoTavn

Av EMIBULIEITE VO EI0AYETE VEO EKTUTILOTI), EITOYETE TIPLITO TNV PAPKD KO ETIEITA TO JOVTEAD (TL.)Y. CANON Pixma iP4300 ).
Av eTIBUIEITE VO EICAYETE VEO PEAGVI EICCYETE TIPLITA TOV KWOIKO KOl ETIEITC TNV TIEPIY PO (TT.X.CLIBC Cyan Ink Cartridge
" s

Mpoodrkn véou eKTUTIWTH ] AVOAOGIHOU HE BAoN TIC ETHAOYEC TV XPNOTWVY

TuRa/ ... EKTUTI®...

HP LaserJet
123

HP LaserJet
123

HP LaserJet
123

HP LaserJet
123

MeAdvi MdpKa ...

Cyan

Magenta

Yellow

Black

Néog EKTUT...

Néo MeAdvi

NpooBrKn VEOU EKTUTIWTI I] AVOAWCIHOU HE BAOT TIC ETHIAOYEC TWV XPNOTOV

Tunpa;/ ... EKTUTIW. ..

HP LaserJet
123

HP LaserJet
123

HP LaserJet
123

HP LaserJet
123

10.1.6.2.1.2 Aveéaptntn mpoodrikn
ESw cupmAnpwvoupe To medio “mpocBrkn vEou eKTUNWTH 1 AVOAWGCLOU”.

Mehdvi MépKa ...
Cyan HP
Magenta HP
Yellow HP
Black HP

Néog EKTUT...

HF LaserJet MFP M126

HF LaserJet MFP M126

HF LaserJet MFP M126

HF LaserJet MFP M126

Néo Mehawi

HP toner cartridge Cy

HP toner cartridge m

HP toner cartridge Ye

HP toner cartridge Bl

Xpy...

Xpo...

Cyan toner c

Magenta ton

Yellow toner

Black toner ¢
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MpooBiikn véou eKTUTIWTH 1} OVOADCIHOL

+ New
MdpKa ... N£0¢ EKTUTIWTIG Néo MeAdvi Xpwpo HeAavion
Meog BENETE va Tepuomiopog, Soadikagiog
ouvEYioETE; * . )
® Nea mpoaBrikn
submit
MpooBKn VEOL EKTUTIWTH 1] AVOAGTILOU
+ New
MépKa ... N£og EKTUTIWTIG Néo MeAdvi Xpwpa peAavion
~ HP HP laserjet m402dn HP 264 Black Original LaserJet Toner C || Black Toner Cartridge ﬂ
© lHp HP laserjet m402dn HP 26X High Capacity Black Original Lz || Black High Capacity toner cartrige ﬂ

Mg BEAeTE v Tepuamigpog dladikagiag

TUVEYIOETE; * . .
* Nea poafkn

submit
10.1.6.2.2 MpooBnkn véag AlebBuvong 1 TUAUATOG Epyaotnpiou
JUMIMANPWVOUHE TNV GOopHa He TG SleuBUVOEL Kal Ta TUAMATA TIou B€Aoupe vo TPooBEcouE.
ESw mpémel va onpelwBel 0TL otnv fdon untdpyouv ot SleuBUVOELS KOL TO TUAATA OTIWG tapouotaovtal
oTO opyavoypapua Tou MoAutexveiou KpAtng. Emiong Otav KAMOLOG XprOTNG MOU CUUTANPWVEL HLa
dOpua mopayyeALOC Kal EKXWPNOEL €va VED TUNHA 1 pia véa SleuBuvon (rou dev untdpyel ota dropdown

menus), TOTE AUTOUATWE QUTH ekXwpEeital otnv Bacn dedopévwv.

1. EAéyxoupe av n 6tevBbuvon N TO TUAMA TIOU TAWPE va eKXWPNOOUUE UTtapxel ndn otnv Paon.
Evw mMANKTpoAoyoU e TO GUCTNO LOG TIPOTELVEL ETILAOYEG TTOU TALPLALOUV LIE TNV ELCAYWYN] LAC.
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MPOZEOHKH NEOY EPTAZTHPIOY 'H TPA®EIOY

FIU TOnOUG0 m0nLa UTToNETE va TooofBéaeTe artnv Baon dedopéviov kamola kawoupia AigbBuvan/ Zxohn. Zmv
N

MieBuvoT TEXVIKGOV YTINPETIGV
Mie0BUVAT OIKOVOUIKGOVY YTINPETIY
MEDBUVAT ADIKNTIKGOV YTINPESIGV
MeDBUVAT AKOSNUAIKGOY OEPATWY

+
MenBuvan TNAVIGY, AIKTOWY & YTIOA. YTT0B0UrC

-

oVTIoTOIXNBo0Y VEO TUNUOTO 1) EPYOOTIpIC. ZEKIVIOTE v
B0V 1] TUNUATWY diayeipioTn " kamoia dievBuvan 1 Tunpa ko Ba
TV Elgaywyl] oac. IE TIEPITITWaN TToU 1) MOy Gog dev
6o deBOPEVWY.

] THNHATWY SI0XEIPI0TH

Tunpa/ Epyactipio

1 i
AIEYOYNZH

Mew¢ BéAeTeva ) Teppomopoc Sladikaaicg

ouveXioete; * . .
) Nea pooBrikn

2. Av OVTw G Sev UTTAPYEL N EKXwpPNOoN Hag, matwvtag “YrmoBoAn” anobnkelou e Tig SleuBUVOELG KOl Ta

TURUaTa otnv Bdon

MPOZOHKH NEOY EPTAZTHPIOY 'H FPA®EIOY

Zmv mapoloa @Opua PTiopeite va TipogBeceTe otnv Baon dedopsvwv kamola kavoupia AigvBuvon/ Zyohn. Zmy
ouvéyeln oty BiebBuvon autr) Ba PTopolV va ovTICTOXNBoOV véd TUNUOTO 1] EPYOCTIPIC. ZEKIVIOTE Vi
TANKTpoAoyEiTe TO TESIO "Mpoabiikn véwy SIEVBOVTEWVY I} TUNUATWY SIOXEIPIOTI) " KATIoI SIE0BUVAT ) THAHO Kol Ba
EPQOVICTOOY CUTOPOTO ETHAOYEC TIOU TOIPIGIOUV PE TNV El00ywyr oac. Ze TEPIMTIWOT ToU N emhoyr oag dev
EpQavioTEl, TOTE autr) Ba amoBbnkeuTtei autopata oty Baon dedopéviv.

MpoaBrikn véwv d1ELBVo WV I THNHATWY SIOXEIPIOTH

+ New
fug0Buvan/ Ixohn

AIEYOYNZH A

Moo BéAeTeEVa ) Tepuamopoc dladikaiag

OUVEXITETE; * . )
) Nea mpoafnkn

3. EmAéyou e mwg BENou e va cuveXiooue.

Tunpa/ Epyactripio

TMHMA B

80



Appendix 1 — Admin’s manual

10.1.6.3 Awdbwkaoia “Reopen Case”

Emihoyr) xpr ]
= oV Kpl,-lﬂTn vie Evnpepoover Tov
E OTIOOTOAN VEOE . ot mail
= -
= ®6pHaC Xpnotn p

H Sladwkaoia autn xpnolpomnoleital katd tnv Sldpkela tng “Stadikaciog elooywyng avoAwoldwy oo
Toug Xpnotec”. Exel oxedlaotel yia va Eavadivel mpocpacn oToug XproTeG oTnV tapayyeAia Toug, wote
va propoUv va tpocB£oouyv véa mpolovta i va aAAdgouy kATl (r.y. pia moootnta).

1. Ano tnv kKaptéha home ota apLOTEPA MATAUE New case Kal e SUTAOG KALK ETUAEYOULE amo TiG SLabEat-

peg Stadikaoieg to reopen case.

Home Designer Dashboards Admin

¢ INK BMANAGER

@ % | Find a Process X w A .@
4 I Cases @& No Category
2 New case ) 4. reopen case (Emuhoym xproTn yid amoaToAr vEac @oppac)
&3 Inbox (0) 4. Anpioupyia polmoAoyiopod (Bacel epeuvag ayopac) (EmAoyn mapayyeiiag)
£ Draft (1) 4o Madikacia alcaywyng avaAwolpny oo XproTeq (EVNHEPGIVE! TOUG XPTIOTEC)
& Participated (3) 4 NMpopoAn 10Topikod (EmAzyel mapayyehia yia ipopoArn)
C Unassigned (0) 4o Tepuamapog Siadikaciag E10aywyrc aVaAGOIHWY aTIo XPNOTEC (AKUPWVE! TIG POPHEG EITYWYNG QVAAWMOIHWY a6 101G XPTOTEC)
11, Paused (0) E +] ETIKOIPOTIOINGT KOGTOUC (ETIKMPOTIOIEI TO KOTTOC)
4 Jf Search 4 TIPOoBKN VEOU EKTUNILITT) AVAAGOIHOU Ypageiou epyacTnpiou (ETiAEye! epyacia)

f‘-_'] Advanced Search
4 2 Process Supervisor
| Review
O Reassign
ie Documents

2. Mag epdaviletal pia popua. e autn tnv popua SLaAéyou e ToUG XPHoTeC Twy omoiwv Ba avoifoupe
™V ¢opua mapayyeAiag.

81



Appendix 1 — Admin’s manual

EMIAOMH XPHZTH A ANOIFrMA @®OPMAZ NMAPAITEAIAZ

AioTa ypnotwv

reopen  case No user

1
' 0 1 cust

2 —

[w#] 0 2 cust

3
0 4 cust

submit

3. AUTOMATWG OTTOOTEAAETAL O QUTOUG EVA EVNUEPWTIKO email mw¢ prnopouv va aAAdfouy Thv apayye-
Ala touc.

10.1.6.4 Awbwaoia “Tepuatioudc Siadwaaoiac eloaywyric avalwaouwy oré Toug xprjoteg”

AKDDEVE! TIG POPHECS
EITAYWYT]C OVOADTILWY Omo
TOUG ¥PTTEC

TepUCTITUOS EICTYWYTIC OVOAGDTINWY aTto XpHaTEeC

suhmni_omer
AnoBnkeler v

Tapayyehia omy Baon
BEBOPEVLIV

admin

Oy

q
; [ )
EvnuepGVel Toug AnoaTéNil
XPNOTEQ EVNUEPWTIKG e-mail

AidpBuan
Tapayyehiac;

Teppamnopog 61adikaciag
s 23 £§I0QYWYNG QVAADOIL@Y
TUAEYEI QVaOAWTIHC . .
aro ToLG XPNOTEG
Il

Onw¢ avad£pbnke mapanavw yLo va LeToPel 0 SLaXELPLOTHC oTNV gpyacia “eAéyxeL Tnv mapayyeAia” Tng

Néa mapayyeiia

user

Sladikaciog eloaywyng avoAWGoLLWY Ao XproTec, Ba TPETEL OAOL OL XPrOTEG VA £XOUV CUUITANPWOEL TV
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mapayyeAia Toug. YIAapyeL MepIMTwon KATOLOG XprioTnG vVa LNV CUUIMANPWOEL TNV SLKH Tou Kal €Tol o Sla-
XELPLOTAG VA LNV UTTOPECEL v EAEYEEL TNG TapayyEALEG OAWV TWV UTIOAOLTWV XPNoTwv. Ma tnv amoduyn
pLag Tétola kataotaong €xel SnuoupynBet autn n dtadikaoia. MmopoUpe va TNV eKTEAEGOUUE OTOTE
B£houpe va otapatioel n Stadikacio uTtoBoAn mapayyeALWY oo TOUG XPrOTEG.

1. Ao TNV KopTéAa home maTApe new case Kol amno TiG SLaBEoLUeG SLadIKaoieg KAVOUUE SUTAG KALK
otnv Sadikaoia “teppatiopdg dtadikaoiag eloaywyng avalwolpuwy ano xpnoteg”

¢ INK BMANAGER 1| Home Designer Dashboards Admin

= = -

% | Find a Process X w a

é.
D
iy

4 1 Cases & No Category

L’ New case % reopen case (Emoyn XprioTn yia amooToArn veag @opHac)
&3 Inbox (0) 4a¢ Anproupyia mipodnoAoyiopol (Bace! Epeuvag ayopac) (Emioyn apayyeAiac)
47 Draft{(0) 4 Madikacia eioaywyng avoAWoIRWY aTd XPROTEC (EVNUEPGIVE TOUG XPTIOTES)
& Participated (1) 4o MpoPohn 10Topikod (Emudéyel tapayyeAia yia ipoBohrn)
C Unassigned (0) " e TEPHATIONGG SI0SIKATIAG EICOYWYNG OVAAMOINWY a7 XPrOTES (AKUPLIVEL TIC YOPHEG EICAYWYNG OVAAMOIHGV AT TOUG XPHOTEC)
1) Paused (0) 4 ETIKOIPOTIOINON KOOTOUC (ETIKOIPOTIOIE! TO KOGTOC)

4 !! Search 4’ TIpooBINKN VEOU EXTUTILTT AVAADCIHOL Ypageiou epyacTnpiou (ETuAEye epyacia)

@ Advanced Search
4 8 Process Supervisor
| Review

2 Reassign
i‘f Documents

2. Mag epdaviletal pia ¢popua. ITnv ¢oOpUa AUTH UTIAPXOUV OL Users oL oTtolol £X0UV AVOLXTEG TtapayyE-
Aleg. MmopoU e va kAsioou e Tnv doppa mapayyeAiog o Eva LOVO XproTn 1] 0 OAOUC. Z€ MePIMTWON
TIoU KAeloOUHE TIG GOPUEC OAWV TWV XpNoTwy, Ba poxwpnoet n Baocikn dtadikaoia.

TEPMATIZMOZ ZYMMNAHPQZHZ POPMAZ EIZAMQrHZ MPOIONTOZ ANMO MH ENEPIO
XPHZITH

EmAELTE TOUG
¥PHOTEC TTOL
ETBUYEITE v
SlakdeTE TNV
TopoyyeXica
TOUG.

[+ custd

submit
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10.1.6.5 Awdbwkaoia “Anuovpyia npolnodoyiouoy Bacet épeuvag ayopdc”

ETHIKQIPOTIOIEl TO KOOTOC, Yo
EmiAcyr Tapayyehicg 1OV UTIOADYIOUO TOU
TIPOUTIOACYITHOD

Anpoupyio mpolmohoyiouol

Ztnv Sladikacio autr o SLaxXELPLOTN G KOOTOAOYEL Ta poidvta BAceL €psuva ayopdag.

Na onpelwOel OTL YmopoUpe va SNHLOUPYHOOULE €va TIPOUTIOAOYLOUO yLa pia véa mapayyeAia, 1 va
SoUpe évav mahalotepo mpolmoloylopd. Emiong yla pia tpéxouca mapayyeAia, epooov €Xouv ekxwpr ol
TOL KOOTN TWV MPOTOVIWY UTOPOUE VA TPOTIOTOL 00U LLE TLG &N UTIAPXOUCEC TLLEG.

1. Ztnv KoptéAa home ATApE new case Kot KAVOURE SUTAO KAk otnv dnuloupyia mpoimoAoylopol Ba-
OEl €peuva ayopag.

‘ INK BMANAGER Home Designer Dashboards Admin
l:ﬁ &« Find a Process X w FN .E:?
4 1 Cases & No Category
_ New case _ 4. reopen case (Emoyn XproTn yia anooToAn veag gopHac)
&3 Inbox (0) 3 4 Anproupyia ipodmioAoyiopod (Bace! Epeuvac ayopdc) (EThoyn mapayyzediac)
Draft(1) 4 Madikagia algaywyng avaAWoIpwy Ao XproTeq (EVNUEPGVEI TOUG XPTOTES)
& Participated (2) 4 MpoPoAn 1oTopikod (Eméyel apayyzhia yia ipofoir)
C Unassigned (0) 4o Teppamapog Siadikaciag e10aywyng aVar@oiHwy and XpRoTeg (AKUPWVE! TG YOPPEC EICaYWYNC QVaAWOIHWY amd Toug XprioTeg)
11, Paused (0) 3 ETNKOIPOTIOINGT KOOTOUC (ETTIKMPOTIOIE! TO KOOTOC)
4 jh Search 4 TIPOCBIKN VEOU EKTUTIWTT) QVaAMOIHOU Ypa@eiou epyacTnpiou (ETuAEye! epyacia)

@ Advanced Search
4 8 Process Supervisor
Review
& Reassign
]5 Documents

2. EruAéyoupe mola mapayyehio Oa Soupe/ eneepyactolpe. Av n mapayyeiia eival kawvoupLo TOTe ma-
TAUE KATAPTLON VEOU TipoUmoAoyLlopol. Edav B€Aoupe va oAAAEOUE TNV TLUN KATIOLOU TTPOLOVTOG o€ pia
nén unapyouaoa napayyeAia eMAEYOUE TNV CUYKPLUEVN TTapayyeAia.

Matape continue péXPL va eudavIOTEL N epyacio “emLkaLpOTOLEL TO KOGTOC YLA TOV UTTOAOYLGUO TOU TIPO-
OmoAoylopou” atnv apxLkn pag 08ovn. EmAéyou e pe SUTAO KALK TV epyacia katl otnv ¢popua mou euda-
vileTol KOTAXWPOULE TIG TLHUEG.

10.1.6.5.1 Néa Mapayyeiia (Katdption véou mpolmoloylopou):

To cloTnua UMOPEL VA TTaPoUCLAEL AUTOUATA TLG AVTIOTOLXEG TLUEG TwV pelavodoxeiwy, Omwe £xouv
KotawpnOel og mponyoueveg tapayyeAieg. OL epdavi{OUEVEG TIUEC ELVOL OL TEAEUTALEG EKXWPHOELG
TIOU UTI@pXOUV otnv Baon.
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Case #:9

v nopolod @oppd Bo UTIOPETETE VA EICOYETE TO KOOTOC TOV TIPOIOVTWY TIOU EX0UV LTIOBANBE yia

TopayyeAia.
AigTa oavoA@aipwy
MNpoidv ZOvohro... KooTtog ... Zovoho ... Kogtog ...

1

05A Black Toner 13 23 0 0

Cartridge (CE505A)
2

05A Black Toner 0 0 2 12

Cartridge (CE505A)

3
130A Black Toner 5 0 o]

Cartridge (CF3504)

130A Cyan Toner 2 0 0
Cartridge (CF3514)

130A Magenta 2 0 0

Toner Cartridge
(CEIR2A)

'Hén undpyxouoa mapayyeiia:
ESw pag mapouolaletal pia nén cupmAnpwpévn opua kat alaloupe omola TLn xpetaletat oAayn.

Case #:10

EMIKAIPOMOIHZH KOZTOYZ NMPOIONTQN

Znv apoloa QOpuUa Ba PTIOPECETE VA EICCYETE TO KOOTOC TOV TIPOIOVTLV TToU £X0uv UTIORANSE yia

Tapayyehic.
AioTa avoA@OIHLY
Mpoidv Zovolo... Kdotog ... ZUvoro ... Kootog ...
1
05A Black Toner 13 7.2 0 0
Cartridge (CE505A)
2
05A Black Toner 0 0 2 1151
Cartridge (CE505A)
3
130A Black Toner 5 7.2 0 0
Cartridge (CF350A)
4
130A Cyan Toner 2 7.2 0 0

Cartridge (CF351A)

3. Toekapoupe To Tedio “OENETE VA CWOETE QUTO TOV MPOUTIOAOYLOUO OTO cUoTNUa;” WOoTe va anodn-
KeVOOUUE Ta Sedopéva TnG popuag otnv Baon.

Eav Béloupe amAd va SoUpe Tnv apayyeAia S&v TO TOEKAPOULE.
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10.1.6.6 AmootoAr) email oe xprioteg

TuvTaoos email ko . ]
ATogTEANEl mail

ETIAEYE Y PIIOTEG

AmogTodn mails ge ¥pRoTeg

Me tnv napovloa dladikaoia o SLaxeLpLOTAG Umopel va amooTEAAEL OpaSIKA 1 LELOVWHEVA emalil
OTOUC XPNOTEC LEOW TNG MAATPOPLAG.

1. Ztnv kaptéAla home, eTAéyoupe new case Kal otnV eudavilopevn Alota SLaAEyou e Le SUTAS
KALK TV dladikaoia “amootoAr email og xprioteg”

‘ I N K B MANAGER .‘ Home Designer Dashboards Admin

~

(o « | Find a Process X w A r:}‘
4 1 Cases @ No Category
2 New case 4 reopen case (Emihoyr xpriaTn yia anooToAr véag @oppag)
B Inbox (1) ““ AnocTohry mail oz XpnoTeg (ZuvTaooer email Kar EAZyEl XpRoTEg)
& Draft(1) 4 Anpioupyia npolnohoyiopou (Bacel Epeuvag ayopac) (Enthoyr napayyehiag)
& Participated (3) 4 Miadikagia eicaywyri avaboiwy ané XpRoTeg (Evnuepive Toug XpriaTeg)
G, Unassigned (0) % MpoBoAr 1gTopikow (EniAyel napayyehia yia npoPohs)
11 Paused (0) % TeppaTiopos Siadikaoiag £10aYWYTIG VaAGOIWV and XpRoTeG (AKUPWMVE TIG POPPES EI0aYWYNG AVaADOILWY an Toug XprioTeg)
4 I Search 4 ENIKQIDONOINCN KOTTOUG (ENIKAIPONOiE! TO KOTTOG)
) Advanced Search % Npogtikn véou ekTunwTH avahiaipou ypageiou pyacTnpiou (Eniéyel pyacia)

4 8 Process Supervisor
| Review
2 Reassign
ﬂ'ff Documents

2. AuTOMATWC HOg avolyel N mapakdatw Gopua.
Anpioupyia email
Qépa

MAvupa

EMMTIEXPAOTES ) Emioy shuov oy xproTiov

1cust
2cust

3cust

3.  ApXLKA eLoAyoU e To B£pa Tou email Kal EMeLTa TO HAVUUA L.

4. TEAog eTAEYOUUE Evay 1) TIEPLOCOTEPOUG XPOTEG KOL TIOTAUE UTIOROAR.
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10.1.6.7 6.7 Awxbikaoia “emkatporoinon kéoroug”

ETUKCIPOTION| O] KOOTOUE

ETIKQIPOTIOIE! TO ]
KOOTOC J

Ztnv Sladikaoia autrh ekywpouvtal OAa Ta otolxeia Tng mapayyeAiog (ototxela mpopunBeuTn Kal TIUEG
TPOIOVTIWVY) ETA TO TIEPAG TOU SlaywviopoU. Elval n TEALKA EKXwPNon TwV OTOLXELWV TN apayyeALog Kot
TPEMEL vaL YIVEL LE IPOoOY).

1. Anto tnv kaptéha home emAEyou e new case Kal otV cUVEXELA e SUTAG KALK 0TO “emikalpomnoinon

KOotoug” Eekwvape tnv Stadikaoia.

I'| Home Designer Dashboards Admin

é INK BMANAGER

@ « F a Process X w FN @
4 P Cases & No Category
:/ New case 4. reopen case (Emoyr XproTn yia aTOCTOAN VEXC 9OpHaC)
&3 Inbox (1) % Anuoupyia ipolTiohoyiopod (Bace épeuvag ayopdc) (EmAoyn napayyehiac)
47 Draft (0) 4 Aadixacia eioaywyng avaAMaIHWY GO XPIoTES (EVNPEPGVE! TOUC XPNOTES)
& Participated (2) % MpoPoAn 10Topikod (EmAyel tapayyedia yia ipofoirn)
C Unassigned (0) 4. Teppamopog Siadikaciag elcaywync avaA@oIuwy ano XproTeg (AKUPGVE! TIC QOPUEG EITAYWYNG aQVOAWOIHWY aTI0 TOUG XPrOTEC)
11) Paused (0) ’ 4. ETIKOIPOTIOINGT) KOGTOUC (EMIKaIPOTIOIE! TO KOOTOC)
4 i Search ‘4 TIPOCBINKN VEOU EKTUNIWTI] VAAGCGIHOU ypageiou epyacTnpiou (EmAeyel epyaoia)

B Advanced Search
4 2 Process Supervisor
| Review

2 Reassign
> iE Documents

2. Mag epdaviletal pia popua. ApXIKA OUUTANPWVOULE Ta OTOLXELO TNG TtapayyeAlag Kol Ta oTolyeia
TOU TpopnBeuTh.
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ENIKAIPOMNOIHZH KOZTOYZ NMPOIONTQN

v Ttapolaa @opua Ba PTIOPEGETE Va EIGAYETE TO KOOTOC TOV TIPOIOGVTWY TIOL £X0UV UTTORBANBE yia TTapayyeAia.

Eigdyete v mepiodo Elgdyete Tov
g mapayyehiog mpolmoloyl
opod
FT1oIyEia TTpopnBeuTr
Emwvupia
ADM Tomog ADM
L0Y TnAépwvo MigdBuvon

3. Z1o nebio “Alota aVOAWCLUWY” EKXWPOULE TLG TIHEG TWV TPOLOVTWY OTWE aUTEC Stapopdwbnkav
OTOV Loy WVLoUO.

AioTa cvoAQaIHGV
Mpoidv Zivolo Zupp... Kootog Zupp... Zovodo yvig... Kootog yvio...
1
054 Black Toner Cartridge 13 23 0 0
(CE505A)
2
054 Black Toner Cartridge 0 0 2 12
(CES05A)
3 )
1304 Black Toner Cartridge 5 0 0
(CF3504)
4
130A Cyan Toner Cartridge 2 0 0
(CF3514A)
5
130A Magenta Toner 2 0 o
Cartridge (CF353A)
6
130A Yellow Toner Cartridge 2 0 0

(CF3524)

16A Black Toner Cartridge

w
=
(=]
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10.1.6.8 Awdwaoia “TlpoBoAn wotopikov”

BAETE TO 10TORIKO
G mapoyyeRiog

BAETIEI TO IOTOPIKD
TOIW ETTIAOYCN TV
WOV

EmiAéyer mupayyehia
i Tipofohn

NEo oTopKD;

MpaoBoAn Topikog

BAETEI TO IGTOPIKD
TG T POYYEMDC

L 2

Ztnv Sladkacia autrh PnopoUpe va SoUUE TIG MOAALOTEPEG MapayYYEALEG. MTTOPOULE va TG SoUpE OTwG
Stapopodwbnkav otov SLaywviopo (TpoBoAr) ototyelwv MpopnBeuTr Kot TEAKEG TUUEG TTPOTLOVTWV) N VA TLG
SoUpe €xovtag eTAEEEL KATIOLOV GUYKEKPLUEVO XPHOTN A TUALA, WOTE Vo BPOULE TNV KATAvAAwoT).

1. Ztnv koptéAa home Tatdpe new case Kot e SUTAOG KALK eTiAéyoupe TNV Sladikaoia “mpofoAn Lotopl-

"y

KOU".

‘ INK BMANAGER I'| Home Designer Dashboards Admin
F::" 8¢ 1 Find a Process X w A Q—‘
4 P Cases [ No Category
? New case %4 reopen case (ETuhoyr XpoTn yia aTO0TOAN VEQC @OpHAC)
3 Inbox (0) 4 Anuoupyia ipodTiohoyiopod (Bace épeuvag ayopdc) (Emmioyn mapayyehiac)
£’ Draft{0) 4 Madixkacia EIOQYWYNG AVOMICIHWV OITO XPIOTEG (EVNUEPWVE! TOUG XPTOTES)
 Participated (1) 3 4 NpopoAr 1oTopikod (EmAéyer Ttapayyehia yia tpofoin)
C Unassigned (0) = Teppuamopoc Siadikaoiag E0aywyng aVOADOIHWY aTd XpHoTeS (AKUPWVE! TIC POPPEG EICTYWYNC aVAADOIHWY U0 TG C XprioTeC)
11) Paused (0) 4 ETUKQIPOTIOINGT KOOTOUC (ETUIKAIPOTIOIE! TO KOOTOC)
4 ﬂ Search e TIPOCBNKN VEOU EXTUTIWTT) QVAADOIHOU ypageiou epyactnpiou (ETuAéyel epyacia)

@ Advanced Search
4 8 Process Supervisor
. Review

2 Reassign
35 Documents

2. 3tnv dopua mou pag epdaviletal emhéyoupe mola apayyeiia embupol e va SoUe.

89




Appendix 1 — Admin’s manual

Mext Step &

EmiAoyn TtapayysAiag yia TipofoAn

EmAéEte eidog ioTopikou *

® [MpofoAn I0TOPIKOU OTIWE KOTOTEBNKE YIC TOV SICyWVITUO
MNpoBoAr] ITTOPIKOU ETUIAOYWY TeV ¥pNaTwv (Bacel Xpriatn)

MpofoAn I0TORIKOU ETUADYWY Tev ¥pnotuwv (Bdoel dizuBuvang/ axoAng)

EmAéEte moporyyehia *
OMeq 01 TTHpayyEAIEC

2017
@) 2018

2019

3. Natape “YroBoAn” kal continue péxpL va epdavioTel otnv apyikr Lag 08ovn n epyacia “BAEmel to
LOTOPLKO TNG TapayyeAiag”, Tnv omola Kot eKTEAOUUE e SUTAO KALK.

4. BAémoupe TNV mapayyeAio mou eTUAEELIE.

Zroiysia mpopnBsutn

Emwvupia ADM Tomog ... aAoY TnAépwvo figdBuvan

AA BB cC DD EE FF

OikovopiKd oTolXeio

MpouttoAoyt... ZuvoliKo KOOTOG ...
T 16340 16340
Mpoiévra
MNpolov Eidog NogotnTa Tipn
© 42ABlack Toner Cartridge 6 0
(Q59424)
©  05A Black Toner Cartridge TupBard 13 72
(CE505A)
3 .
05A Black Toner Cartridge rvnaoio 2 77.51
10.1.6.9 Awayelpton email

Katd tnv Sidpketa tng dtadikaoiag moapayyeAlwv anootéAhovtal autopata apketd mail. Ta mail auvtd
elval mpo-npoypoppatiopéva kat dev pmopouv va alagouv eUkola. Mapakdtw mapouvoialovial to
BrApata yia tnv allayn Touc.
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10.1.6.9.1 AMN\ayn kelpévou email
1. Ano tnv kaptéla designer emdéyoupe Tnv Stadikacio Kotd tnv omnoia anoocteAAeTaL to mail mou
emBupolpe va ald€oupe. OL Stadikaoieg katd T onoieg amootéAetat mail eivat ot “reopen
case”, “Sladikaocia sLoaywyng avalwoLpwy amo Xprotec” Kot “emikolvwvia pe tov admin”.

Home | Designer | Dashboards  Admin
¢ INK BMANAGER 7 8 L
O New 7 Edit X Delete & % import ¥ Delete Cases Category Select w|l|search X | Search
Process Title Type Category Status  Assigned users DateCreated  Inbox  Draft  Complet..  Canceled Tota |

Cases Updated

B | reopen case (BPMN Project) bpmn - No Category - Acive  Administrator admin 20190130 1 o 0 0 1 on  2019-0212
122904 18:24:08

B Anovpyia npodnoloyiouod (B6oe épewvac ayopdc) (BPMN  bpmn  -NoCategory-  Active  Administrator admin 2019.0130 0 0 0 0 0 off 20150212
Project) 12:2843 18:45:02

8 | Aladwnoia 600Ywyrc aVaAGORKY a6 XAGTEG (8PN )| bpmn  -NoCategory-  Active  Administrator admin 2019.0130 1 [ 0 o 1 off 20190212
122820 18:3428

B MpopoNi 1oTopmos (BPMN Praject bpmn - No Category - Acive  Administrator admin 2019.01:30 0 0 o [} 0 Off 20190213
12:27:03 10:00:15

Tepuanopée Sdwaoiac coayuvic vadGonV ané yploee  bpmn  -NoCategory-  Active  Administrator admin 2019.0130 o 0 ) 0 o of 20190212
(BPMN Project) 121729 18:40:38

B enwaponoinon kéotoug (BPMN Project) bpmn - No Category - Active  Administrator admin 2019.01:30 [ [} [ 0 0 On 20190130
122737 122737

| enwomivia pe Tov admin (BPMN Project) bpmn  -NoCategory-  Acive  Administrator admin 2019.0202 o [ 2 0 2 off 20190202
18:42:52 184252

B npocsin bpmn  -NoCategory-  Adive  Administrator admin 2019-0130 0 0 ) 0 0 off 20190213
(BPMN Project) 122639 1005:34

210 mapabupo nou pag epdaviletal, oTo PEVOU TOU UTIAPYXEL OT

Aladikaoia E10ayWyHG aVaAGOIHWY ard XpHoTeg

ORS00

0@ D smmHB:

o

Export Process

o de€La eTuAéyoupe “templates”

Save

Process Objects
Variables
Nai
Message Types
£ EVNpEpGVE! TOUG ATIOGTEMEL EAgyxei myv Dynaforms
3 XProTeg EVNPEPWTIKG e-mail TapayyeAia ox
’ Input Documents
Y Ai6pBwon "
" i
2 TapayyeAiag; Output Documents
=
tg‘ Triggers
E
B Report Tables
z
Database Connections
§ ~| EmiAéyer avar@atp I
Public Files
l Il )
Permissions
Case Tracker

Supervisors
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3. Matwvtag templates spdpavidovral dha ta mail og popdpn html. EmAéyoupe autd mouv BgAoupe
KoL ortape “Html editor”.

Templates

| Search ... | Upload e Create

email_template.html Html Editor Download M

email_template2.html Html Editor Download
caselnfo.html Html Editor

4. Exel umtapyel To kelpevo tou mail o popdn html. MNa tnv aAAayn Tou KELUEVOU UTIOPEL va XpNnoL-
pormotnBel kamolog online html editor.

HTML Editor

1 <!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" =
"http://www.w3.0rg/TR/xhtml1/DTD/xhtmll-transitional.dtd">

2 <html>

3 <head>

4 =/head>

5 <body=>

6 <img src="https://www.tuc.gr/fileadmin/templates/bootstrap/imgs/logo-en.png">

7 <p=&Gamma;&iota;&alpha; &nu;&alpha;
&pi;&rho;&alpha;&gamma; &mu;&alpha; &tau;&omicron;&pi;&omicron;&iota;n&sigma;&epsilo
n;&tau; &epsilon; &mu; {&alpha; &nu;é&alpha;
&pi;&alpha;&rho;&alpha; &gamma; &gamma; &epsilon;&lambda; {&alpha;
&mu; &epsilon;&lambda;&alpha; &nu;&iota;&omicron; v
&alpha;&kappa;&omicron;&lambda;&omicron; &upsilon;&theta;n&sigma;&tau;&epsilon;
&tau;&omicron;&nu; &pi;&alpha;&rho;&alpha;&kappa;d&tau;&omega;
&sigma; 0&nu;&delta;&epsilon;&sigma;&mu;&omicron;&nbsp;<a
href="https://147.27.70.93/" target="_blank" rel="nofollow
noopener"=https://147.27.70.93/</a></p> =

Press ctrl+space to get the function list.
10.1.6.9.2 ANAayr amooToAéa/ BEUATOG

1. Opoiwc pe to ked. 8.1. emiAéyoupue designer kat Tnv Stadlkaoia mou pag eviladpEpel.

92



Appendix 1 — Admin’s manual

2. Xtnv oBovn pe v Stadikacio oto el pevol matdpe “Triggers”.

AIaBIKAoIx EI0ayWYNG aVaADCIHWY aTtd XPHOTEG Export Diagram Export Process Save

Process Objects

Variables

= Message Types
qupsplaw:! Toug ATWC'“W' ) EXéyyei v Dynaforms
XPrioTeg EVNPEPWTIKG e-mail TapayyeXia
Input Documents

Ai6pBwan
TapayyeAiag; Output Documents

admin

— Triggers

Néa mapayyeiia

Report Tables

Database Connections

Templates

ETUAEYE! OVAAG
“I Public Files

user

Permissions

Case Tracker

Supervisors

3. Matwvrtag triggers amo T SLaBECLUES ETUAEYOUE KATIOLO trigger Tou XL 0TOV TITAO TV A£EN
email.

S )
I T N
[ Show D |

]

Clear 'grid' in "selects product” Dynaform Custom Edit

EETIE  Clear addGrid Custom Edit

ST clear "submited_order” table Custom Edit

ST clear 'user_order and ‘addgrid’ in case of resubmition Custom Edit

ST  clear previously selected users and reopen table Custom

[USETIE  clear tables from data base "user_order” & "confirmed order” ... Custom Edit

[USIETIEN  delete data from user_order and addgrid in case of reopening Custom

EETTEE [ email | Custom Edit
| I——

[ Show D | l@jl—:nutput doc Custom Edit

[WEETIE  in case of reopening delete selected products Custom Edit

4. 3tov Kwdika mou gpdaviletal pag volalel n cuvaptnon PMFSendMessage. EKel pmopoU e va
aMdgoupe to Bpa.
if(@@informUsersType == 0){
|PMFSendMessage (@@APPLICATION, $from, $to, '', '',
"Evapgn mpopnBsiwv peAavoboyxeiwv®, 'email template.html');
telseif(@@informusersType == 1){
|PMFSendMessage (@@APPLICATION, $from, $to, '', '',
~ "AAAayn mopayyeAiag peraviev”, 'email template2.html');
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Appendix 2 — Tables of Ink BManager

10.2 TABLES USED IN INK BMANAGER

0 bmam_om addgrid
@ 1D :int(11)
@ g_addUserlD : varchar(30)
@ g_addOffice : varchar{50)
@ o_addTmima : warchar{100)
[ o_addPrinter : varchar(30)
@ g_addink : varchar(100)
@ g_addinkState : har(10)

£ Dbitnami_pm user_order
@ 1D :int(11)

(0 g_userlD : varchar(30)

@ g_userOffice : varchar(100)
(@ g_tmima : varchar(100)

# o_userPrinter : int(11)

0 g_printerMame : varchar(30)

Eo Sitnami o confirmed_addgrid | (14 Dinam oo confirmed_order £+ Dinei o0 submited_order

2 1D : int(11)
@ g_addUserlD : varchar(30)
@ g_addOffice : varchar(50)

@ g_addTmima : varchar(100)
@ g_addPrinter : varchar(30)
@ g_addink : varchar{100)

@ g_: X har(10)

# o_userink :int(11)

@ g_inkName : varchar(100) [ o_addR: : 0y
@ g_userinkState : varchar(10) @ g_addQuantity : varchar(10)
0 g_userReason : varchar(50) £ bitnami_om reopen
@ @_quantity : varchar{10) 9 1D ing(11)

(@ user : varchar(100)

# reopen : int(1)

@ g_addR - varchar(50)

@ 0_addQuantity : varchar(10)

# 0_addApproved : int(1)

@ g_addApprovalReason : varchar(100)
= printerlD : varchar(50)

@ inklD : varchar{100)

3 1D - int(11) 2 1D int(11)
@ g_userlD : varchar(30) @ PRODUCT : varchar{100)

@ g_userOffice : varchar(50) # TOTAL_sumvata : int(3)

[ g_tmima : varchar{100) # TOTAL_gnhsia : int(3)

@ g_userPrinter : varchar(30) E o Dinarl T user needs

@ g_printerName : varchar(30) 9 1D int{11)

@ g_userlnk : varchar(30) 1 USERNAME : varchar(100)

(@ g_inkName : varchar(100) @ ID_PRODUCT - varchar(100)

@ g_userlnkState : varchar(10) 7 PRODUCT_STATE : varchar(10)

@ g_userReason : varchar(50) # QUANTITY :int(11)

@ g_quantity : varchar(10) @ DIEUTHINSH_SXOLI : varchar(100)

# g_approved : int(1) o TMHMA_ERGASTHRIO : varchar(100)
@ g_approvalReason : varchar{100) 4 ORDER_ID : int(11}

Figure 1 Tables used to save the products throughout the ordering phase

¢ ID_ORDER : int{11) 10 - int{11)
@ PERIOD : varchar({30)} g_ID_ORDER : int(5)
# budget : int(10) YEAR : int(5)

4 total_expenses : int{10)
@ eponumia : varchar{100)
@ afm : wvarchan(50)

@ afm_type : varchan(50)
@ doy : varchar(50)

PRODUCT : warchar(100)
TOTAL_sumvata : int(5)
COST_sumvato : float
TOTAL_gnhsia : int(5)
COST_gnhsio : float

® =2 B 2 E s B =

& bitnami_pm orders £ cinzmi pr caleulated _budget

¢ 1D - int(11)

# ID_ORDER : int{11)

@ ID_PRODUCT : warchar(100)
o INK_STATE : varchar(11)

# QUANTITY - int(11)

# PRICE : decimal(10,2)

E £ cithami_prm order_products

Figure 2 Tables used to permanently save the
placed orders and their prices

@ tilefono : varchar{20)
@ dieuthinsi : varchar(100)

u £ bithami_pm user_order

2 ID :int(11)
@ g_userlD : varchar(30)

@ g_tmima : varchar{100)
# 0_userPrinter : int{11)

# g_userink : int{11)

£ bithami_pm printers|
2 ID_PRINTER : int(11) [
# BRAND : int(11)

@ g_quantity : varchar{10)

@ g_userOffice : varchar({100)

@ g_printerdame : varchar(30)

@ g_inkName : varchar{100)
@ @_userinkState : varchar{10)
@ g_userReason : varchar(50)

@ MODEL : varchar{100)

# ID_PRODUCT : int(11)
# ID_PRINTER : int{11)

@ COLOR : varchar(50}

£ btz _oim products

@ PRODUCT_CODE : varchar(150)

Figure 3 User_order table and its relations.

This is

the main table where the order products are

saved.

£ Dinampon printers_brand
2 1D - int(11)
o BRAMND : varchar({100)

n £ Ditnami po dieuthinseis_sxoles
g 1D :int{11)
@ DIEUTHINSH_SXOLI : varchar{100)

v

citnamip products
£ bitnami_om printers 2 ID_PRODUCT : int(11)
2 ID_PRINTER : int{11) # ID_PRINTER : int(11)
4 BRAMND : int(11) @ PRODUCT_CODE : varchar{150)
@ MODEL : varchar({100) @ COLOR : varchar(50)

EQ Dtz o tmimaergastino
g 1D :int{11)

# DIEUTHINSH_TMHMA : int{11)

@ TMIMA_ERGASTIRIO ; varchar(100)

Figure 8 Figure 1 Relations between the tables that include the brands of

the printers, the printers and their products

Figure 7Relations between the tables that include
the departments of TUC and the corresponding
labs or sections
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Appendix 3 - Form

10.3 FORM USED IN THE SATISFACTION SURVEY

‘Epeuva IkavoTroinong amé tnv xprion tou Ink

BManager yia TrapayyeAieg peAavodoxeiwv
* Required

Anuoypa@ika oToIxeia

1. ®UAo *
Mark only one oval.

) Avdpag

) Muvaika

2. HAikia *
Mark only one oval.

) 18-25
) 26-35
) 36-45

) 45 ka1 dvw

3. Eiote *
Mark only one oval.

) AloiknTIKOG YTAAAnAog
) MéAog EAIM

) Kabnynrpia/ KaBnyntrg
) PoIrrntig

4. Néon wpa xpeialdéocaoTav Kard p€oo 6po yid Va TIPAYHATOTTOINOETE Hia TrapayyeAia Xwpig To
Ink BManager. *
Mark only one oval.

) €wG S AeTrTdl

) 6-10 Aemrrd

) 11-15 Aem1d

) Mapatdvw amd 15 Aerd

) Aev éxw Tpayuarotroifoesl mapayyeAia xwpig 1o Ink BManager
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5. Méon wpa XPEIGOTAKATE YIA Va TIpAYMATOTIOINOETE Hia TrapayyeAia pe To Ink BManager. *
Mark only one oval.

) £w¢ 5 Aetria
) 6-10 AerTd
11-15 Aemric

) Mapamdvw amd 15 Aetrtd

6. Ocwpeite 611 TOo Ink BManager BeAtiwoe Tnv diadikaoia TrapayyeAiag peAavodoyeiwyv *
Mark only one oval.

) Nai
) “Oxi

) Oure BeAtiwoe o0Te duokoAeye TNV dladikaoia

7. Moiov/ Moloug agpopouv Ta peAdvia;
Check all that apply.

| NMpoowmiké Extumwri
‘Eva EpyaoTiipio
‘Eva Top€a axoAig

| Mia ZxoAr

| Mia AleuBuvon

8. Moéoa peAdvia mapayyeilarte;
Mark only one oval.

) 1-31ux
) 48 T1px
) 791X
) 210 Tpx

EpwTtAo€Ig IKavoTroinong, Té0o IKAVOTTOINMEVOG £i0TE 0 oXEoN
ME TO TTOPAKATW:

9. PIAIKOTNTA TTPOG TOV XPNOTN (Menu, pnvipaTta, mAoyég). *
Mark only one oval.

AucapeoTnuévog 3 € ) ~ ) AWOAUTA IKQVOTTOINUEVOG

10. EukoAia TAoynong péoa otnv mAAT@opHa. *
Mark only one oval.

AucapeoTnuévog e[': ;» () () () AmW6ATA IKOVOTIOINUEVOS



Appendix 3 - Form

11. Fpagiké mwepIBdAAov Tng TTAATPOpHaAG. *
Mark only one oval.
1 2 3 4 5
AuocapeoTnuévog C) C) ‘¥) C C 7? ATTOAUTA IKOVOTTOINUEVOG
12. MolkiIAia eKTUTTWTWV/ TTPOIOVTWV. *
Mark only one oval.
1 2 3 4 5
Avoapeornpévog () () () () () Améhia kavoToinpévog
13. ZuvoAikn eukoAia oTnVv ocupTTAflpwon TNG POpHaAg TrapayyeAiag. *
Mark only one oval.
1 2 3 4 5
Avoapeornpévog () () () () () Améhuia IkavoToINpévog
14. EukoAia otnv emeepyacia piag mapayyeAiag (ry. aAAayn ToooéTnTaAg, TTPOTORKN VEOU
TTPOIOVTOG). ZUPTTANPWOTE HOVO £AV XPEIGOTNKE VO ETTECEPYATTEITE pia TTapAyyEeAia.
Mark only one oval.
1 2 3 4 )
AuocOpeaTNUEVOC /’i) ) r:/w \:> \/:/ ATTOAUTA IKOVOTIOINMEVOC
15. Méoo IKavoTToinpévog €ioTe oUVOAIKA atré Tnv Xprion Tou Ink BManager yia Tnv mapayyeAia
HeAavodoxeiwyv. *
Mark only one oval.
1 2 3 4 5
Avoapeornuévos () () () () () Awbéhuia iKavoTonpévog
16. O@a BéAaTe va Pag TTPOTEIVETE KATI VIO TNV
BeAtiwon Tng diadikacoiag; *
Powered by
B Google Forms
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Appendix 4 - SPSS

10.1 SPSS

Before conducting a Spearman correlation test, there should be an indication that the used datasets have
a monotonic relation. This relation can be depicted in the following plots.

Graphics

Easy to browse

very satisfied| L] o very satisfied=| o
satisfied=] ° o sutisfied| o
=
=
[ =
2
Neutral=] o o = Nevtral|
5
@
=1
dissatisfied] <] dissatisfied]
wery dissatisfied=] very dissatisfied=|
very dslsalisﬁed ﬁssallislied Ne-lﬂs saﬂislﬁed very s;nsﬁed wery aslsmm &esa’isﬁed wery s;vsr»ed
Total satisfaction in using BManager Total satisfaction in using BManager
very satisfied=| o o
satisfied-] o o
Neutral o )
dissatisfied=]
very dissatisfied-|
very disvsaisﬁed dlssalisﬁed Ne\ltral saﬁs‘rﬁeu very s'aﬁsﬁed
Total satisfaction in using BManager
Correlations
Total
satisfaction in
using Easyto
BManagear User friendly browse Graphics
Spearman's tho  Total satisfaction inusing  Correlation Coafficient 1.000 T 679 665
EManager Sig. (2-tailed) . 001 001 002
M 149 18 18 19
User friendly Correlation Coefficiznt Tit 1.000 T 354
Sig. (2-talled) Riliy] . 013 A37
M 19 19 19 19
Easy o browse Correlation Cosfficient 678 561 1.000 583
Sig. (2-tailed) 001 013 009
M 19 19 13 19
Graphics Correlation Coefficient 665 354 583 1.000
Sig. (2-tailed) 002 A37 .009 )
N 19 19 19 19
** Correlation is significant at the 0.01 level (2-tailed).
*. Comelation is significant at the 0,05 level (2-tailed).
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very satisfied-| 5] o very satisfied| o
satisfied-| o o satisfied-] o o
é % Meutral=| o L]
% Meutral=| o [=] g
4]
dissatisfied=| =]
dissatisfied—| o
very dissatisfied—]
very dissatisfied—]
very dlslsalwshed d\ssallwsﬂed NEI.‘IIIa\ Sal\sl‘hed very slalwsﬂed
very dissatisfied  dissatisfied Netral satisfied very satisfied User friendly
Easy to browse
Correlations
Total
satisfaction in
using Easyto
Graphics BManager User friendly browse
Spearman'stho  Graphics Correlation Coefficient 1.000 BEE 354 583
Sig. (2-tailed) . ooz 37 .0og9
I 19 14 19 14
Total satisfaction inusing  Correlation Coefficient GBS 1.000 717 679
BManager Sig. (2-tailed) 002 . 001 001
M 19 14 19 14
Userfriendly Correlation Coefficient 354 T 1.000 561
Sig. (2-tailed) 137 .o . 013
M 18 14 18 14
Easyto browse Correlation Coefficient 583" &79 5617 1.000
Sig. (2-tailed) .0og oo 013 .
M 19 149 19 149
** Correlation is significant atthe 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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