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Abstract

Allowing for efficient communication to take place, IT service providers commonly make
use of Service Desk Systems (SDS), mostly in the form of so-called ticketing systems. Over
time, these systems have become an essential tool for software development, issue tracking
and customer support. While the handling of incoming requests is the common ground of
all ticketing systems, there are substantial differences with respect to the use case and the
range of possibilities is rather large. This term paper aims at giving an introduction to
the fundamentals of ticketing systems and reports the hands-on experience of using five
different systems. Furthermore, the five systems are evaluated based on various criteria
and the eligibility for different use cases is determined for each of them. As Machine
Learning (ML) integration is continuously evolving, the automation of ticketing systems
is a topic of active research and discussion in the scientific literature and its recent advances
are presented in this term paper as well.



Statement on the usage of ChatGPT and similar tools
in the context of examinations

In this work I have used ChatGPT or a similar Al-system as follows:
(] Not at all
1 In brainstorming
(] In the creation of the outline
[0 To create individual passages, altogether to the extent of 0% of the whole text
[] For proofreading
(] Other, namely: -

I assure that I have stated all uses in full.
Missing or incorrect information will be considered as an attempt to cheat.
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An Evaluation of Ticketing Systems

1 Introduction

In today’s rapidly changing market environment, IT service providers cannot underes-
timate the importance of quality assurance, customer satisfaction and constant mon-
itoring of their products. Over the years, the Information Technology Infrastructure
Library (ITIL) has become the de-facto standard for Information Technology Service
Management (ITSM), providing a collection of best practices and defining important
management processes that are globally recognised [ZGG09; IAG16|. A crucial part of
successful ITSM is the deployment of Service Desk Systems (SDS), as they serve as a sin-
gle point of contact between users and providers. Although the concept of service desks
is certainly not a novel one, there are numerous advantages of modern service solutions
over traditional communication strategies. An early example can be found in the case
study of Foo et al. [Foo+00|, which describes the implementation of a web-based SDS,
thereby replacing the previous system, which was mainly characterized by long-distance
telephone calls. The authors identified the old system as ineffective due to various fac-
tors, namely: slow communication, hence time-consuming and costly, inconvenience for
customers, few options to prioritize incoming requests, repetitive inquiries, no (system-
integrated) possibility to share knowledge from previous customer interactions and no
possibility to automate the system. Given the increasing popularity of the world wide
web, the migration to web-based SDS became more and more important. Among them,
bulletin board systems are the earliest form, providing a collection of Frequenty Asked
Questions (FAQ) [Foo+00]. Although FAQs are still a relevant tool in customer support,
more sophisticated methods have emerged to provide reliable communication ways, re-
sulting in a large variety of modern SDS that are based on so-called ticketing systems
with capabilities beyond the scope of simple customer support.

In contrast to traditional SDS approaches, a ticketing system enables all its users to
create requests at any time, thereby resolving the dependency on predefined service hours.
As a single point of contact, the ticketing system can then bring together the numerous
communication channels that are nowadays employed, such as e-mails, websites, contact
forms, social media or the SDS itself. Any request sent is stored as a ticket that holds the
necessary information associated with it. Although the exact information to be stored
depends on the SDS implementation, a ticket commonly is characterized by a title, a
description, a status, a priority, a category and a unique identifier [FDW22; MLM22|.
Tickets can then be used to store various types of support requests, such as issues, inci-
dents, questions or tasks to be solved.

Just like the specific “inventory” of a ticket, its life cycle depends on the SDS imple-
mentation but is commonly structured as follows: A user makes a request using one of
the provided communication channels, entering at least a ticket title and a description,
thereby effectively creating a ticket, which is then displayed in the SDS for the ITSM
team, the so-called agents, to recognize it. The ticket can then be assigned to a member
of the IT staff, who may e.g. answer the ticket creator or fix an associated issue. In case
this interaction yields some kind of successful outcome, the assigned worker may initiate
a ticket resolution, thereby marking the ticket as “solved”. Alternatively, the agent may
identify the ticket as being already solved, or irrelevant. In any case, the ticket is then
closed. In case the associated issue, question or task cannot be solved by the worker, he
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or she may escalate the ticket, which then brings it up to a higher level in the IT staff
hierarchy (which again depends on the SDS implementation and the organization within
the system’s users). Ticket escalation hence serves as an important tool to hand over tasks
that may exceed a worker’s capabilities. While ticketing systems may vary with respect to
which user can access and edit the different parts of each ticket, the ultimate goal in any
case is fast ticket closure and the efficient processing of incoming requests [GK19; RKK18|.

Having outlined the rough structure of ticketing systems, its advantages over tradi-
tional SDS become visible. As the communication between inquirer and respondent is
done in an asynchronous manner, requests can be managed much more efficiently. Tick-
ets can be easily overviewed, sorted, ordered, grouped and filtered. On the other hand,
the risk of overlooking a request is minimized, since each ticket remains present as long as
it is not explicitly closed. Serving as a single point of contact, all communication channels
are equally treated and responders can work on each request more efficiently without wor-
rying about missing out on a specific channel. The desired result is increased customer
support or in general, better management of incoming requests, while reducing the need
for time-consuming human interventions [TM16]. Moreover, previously resolved tickets
can be used to reduce the time needed when similar requests are submitted, thereby al-
lowing knowledge sharing. Montgomery et al. [MLM22| explicitly point out that, by
sharing the knowledge from previous customer interactions, the “evolutionary refinement
of the issues” is a significant advantage of using ticketing systems. Lastly, the continuous
improvement of ITSM is not to be neglected [IAG16; Jan12| and ticketing systems provide
many possibilities for monitoring their performance. One of the most important ones is
the time needed for request resolution |[Eck10| and most state-of-the-art ticketing systems
provide even more performance measures, such as the ticket closure rate in a given time
window or the number of interactions needed until ticket resolution. Concluded, ticketing
systems sought to enhance the workflow in day-to-day interactions and have become an
indispensable tool in the ITSM environment.

Depending on the specific use case, ticketing systems may be used in various ways,
ranging from customer support over issue tracking for a software in development to com-
prehensive project management. Although they all serve as a communication tool, the
workflow, the ticket creators and the information that is shared through tickets differ for
each use case. In the following, I will introduce three of them.

Regarding customer support, a ticketing system may be used for the communication
between a company offering a product and their customers. In this scenario, the inte-
gration of various communication channels plays a key role, as the ticketing system is
intended to serve as a single point of contact, while offering the customer many possibil-
ities to get in contact with the company, e.g. email, or social media. In case of arising
questions, problems with the product or the product distribution, or other types of cus-
tomer requests, the support team can then efficiently respond to all tickets in an organized
way and prioritize more serious incidents. Importantly, the agents in the ticketing system
may not only be I'T experts, but instead stem from the customer support team. Using
ticket escalation, problems can then be handed over to the experts. Here, the time frame
between ticket creation and delivery of service is of crucial value as it mainly determines
customer satisfaction [IAG16].

Section 1 Jakob Hampel 2
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Regarding issue tracking, a ticketing system may be used for software products. Again,
the ticket creators in this case are the users/customers of the software while the company
that offers the software manages the incoming tickets. A ticket may hold much more in-
formation than a simple customer question and could refer to specific categories or details
of the software, such as the fix version [MLM22|. Typically, the agents in the system then
are IT experts, as they have to deal with more sophisticated requests. Therefore, issue
tracking is an important part especially for open-source software, as users actively help
in improving a software product, hence making the ticketing system a tool for continuous
development.

Regarding project management, there are numerous tools for efficient task distribution
and monitoring. Among them, ticketing systems are widely spread, as they provide an
efficient way to keep track of ongoing tasks, issues to resolve and important things to do.
A reliable way to communicate within a team is one of the most important desired out-
comes, since it is widely seen as a main factor that determines project success or failure
[PM90]. In contrast to the other use cases, here both the ticket creators and the agents
typically stem from the same group, as the ticketing system is rather used as a collabo-
rative working tool. Here, the efficient allocation of tickets to the different users in the
system is a key factor, as well as the possibility to create reports and measurements of
the user’s performance. Moreover, a hierarchical structure among the users is commonly
deployed.

The goal of this term paper is to explore different ticketing systems and provide an
overview about the aspects that can determine whether or not a specific system can offer
advantages. Apart from the use cases that were just described, the decision for or against
a ticketing system depends on numerous factors. In general, deploying a ticketing system
to substitute a traditional SDS typically should be cost-effective, by saving time. This has
been demonstrated in various case studies. Foo et al. [Foo+00] report a substantial cost
reduction after implementing a web-based help desk system at a university in Singapore.
Yamaoka et al. [Yam-+19] also report a significant improvement in response time of the
IT staff at the Kyoto Institute for Technology after using a ticketing system to receive
requests from students. Moreover, the authors mention that it was possible to estimate
the workload for support requests much easier than before. In the following sections, I
will present a subset of the ticketing systems currently available on the market and state
for which use cases each of them is suitable.

2 Methods

2.1 Procedure

Although ticketing systems are increasing in popularity, there is an imbalance in software
engineering research about them [MLM22|, making a comparison somewhat challenging.
Instead of focusing on scientific literature and review papers only, I also explored the
free trials provided by practically every ticketing system on the market. Most of the
time, these free trials are limited to a fixed number of agents, or a fixed number of days,
where interested persons can try out the user interface and get comfortable with the over-
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all structure. Nevertheless, a main challenge was to find ticketing systems that provide
comparable interfaces and workflows, despite them being targeted at different audiences.
However, for the scope of this term paper, free trials were sufficient to get insight into the
advantages and disadvantages of each system and to draw conclusions about the suitabil-
ity for each use case covered in the introduction.

2.2 Selected Systems

Jira

Jira ! is a web-based SDS by Atlassian and has established itself as one of the most pop-
ular tools on the market [MLM22|. Importantly, Jira was initially intended for software
development, but has become interesting for various professional fields that may not nec-
essarily be IT-related. While Jira is web-based, Atlassian also offers a version with its
own data center or Jira as Software-as-a-Service (SaaS). Due to its popularity, but also
due to its large functionalities, I decided to select Jira for this comparison. After setting
up three different Atlassian accounts, I was able to create roles for a system admin, an
agent, and a user without special access rights in order to test out the system.

Znuny

The Open Ticket Request System (OTRS) 2 is a widely spread ticketing system that was
formerly free software and, after 2018, split up into the free OTRS Community Edition
and the chargeable OTRS platform. As part of the HPCSA course at the University of
Gottingen, we explored the project Znuny ? which provides ongoing support for the free
version of OTRS. Furthermore, the free demo of the OTRS software provided me with
additional information, since the interface is mainly identical to Znuny and allows an easy
way to try out the basic functionality.

GitLab

GitLab # is a globally recognized software development tool that is used to maintain and
improve I'T services by a large number of companies, including the GitLab company itself
[Cho+20]. Amongst other things, GitLab can be used as a ticketing system to allow effi-
cient issue tracking for ongoing software development. Due to its relevance and its high
representation in software engineering research, I included GitLab in this comparison. Af-
ter creating three different GitLab accounts, I used the free trial where you can invite up
to five members to a project, to explore the functionalities of using GitLab as a ticketing
system.

Zendesk

Zendesk ® is a web-based ticketing system that is especially characterized by its user-
friendly interface. Targeted at users with less technical knowledge, Zendesk has become
a popular tool for customer service. As a system that differs in many aspects from the
other SDS in this comparison, I included it to point out the differences among ticketing

Thttps://www.atlassian.com /de/software/Jira, Last Access: 30.03.2024
2https://otrs.com/, Last Access: 30.03.2024
3https://www.znuny.org/de, Last Access: 30.03.2024
4https://gitlab.com, Last Access: 30.03.2024
Shttps://www.zendesk.de/, Last Access: 30.03.2024
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systems. Using the free trial, I created one account representing the system admin and
one account representing an agent. Creating customer accounts was not necessary, as the
free trial already provides a collection of exemplary tickets and interactions.

Trac

According to their website ¢ | Trac is a “minimalistic approach to web-based management
of software projects”. As a simplified ticketing system, Trac provides solutions for software
development and is targeted at a rather technically skilled audience, which makes it an
interesting SDS for this comparison. Moreover, Trac can be used as a wiki system and,
due to it being open-source, can be freely customized. Importantly, using Trac locally
requires the installation of the Python language, the database management language SQL
and basic command line skills, as long as one follows the official documentation . After
setting up a project environment and a SQLite database, I was able to run a standalone
server and try out the basic features of Trac.

2.3 Evaluation Criteria

In addition to the general workflow and feeling when using any of the systems, there are
some features of ticketing systems that can be used to evaluate the suitability for a specific
use case. In this term paper, I will use them as criteria to provide an evaluation for each
ticketing system. Some of them can be retrieved beforehand, others become visible after
actively trying out the basic functionality. Note that, although I was able to get hands-on
experience for each system, I had to exclude some common evaluation criteria, such as
performance indicators or the long-term technical reliability, as these extend the scope of
free trials and this paper.

Usability

Usability denotes the difficulty to use the system - this encompasses the user interface,
the time needed to get comfortable with the system’s environment, but also the provided
documentation and help for non-experienced users.

Integration Capability

Integration capability denotes the system’s possibilities to link other communication chan-
nels into the ticketing system itself. Hence, it is the driving factor to enable a single point
of contact between the agents and the ticket creators.

Assessment Capability

The assessment capability of a ticketing system is determined by its possibilities to cre-
ate reports, analyses, performance metrics and other types of statistics. The creation of
such statistics is generally seen as very important in order to improve the workflow on an
existing ticketing system [Agl+22; AB21|.

Automation Capability
The automation capability of a system is characterized by the level to which various pro-
cesses can be automatized. This is especially important for agents that have to deal with

Shttps://trac.edgewall.org/, Last Access: 30.03.2024
Thttps://trac.edgewall.org/demo-1.4/wiki/TracGuide, Last Access: 30.03.2024
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a large number of incoming tickets.

Scalability

Scalability to the future denotes the opportunities of extending the system to handle a
larger amount of e.g. agents, tickets or functions. This may take place in the form of
predefined upgrades, given by the system provider, or in the form of open-source software
that can be freely extended.

Capacity and Cost
The capacity of a ticketing system is mainly characterized by the number of agents that
can work on it. Most of the time, it is intertwined with the charging fee of the system
or the selected pricing plan. In contrast, some ticketing systems may not require any
charging fee at all.

3 Evaluation

3.1 Separate Evaluation

Jira

When starting to work with Jira, I decided on “Service Management” as a project type,
however, there are various other types and views that can be chosen from. A custom
email address and an own website is immediately created when the service desk is opened
for the first time. Ticket creation is then possible by invoking the website, as can be
seen in figure 1 or by sending an email, where the subject of the email is used as the
ticket’s title and the email content as the ticket’s description. A ticket is then visible in
the agents ticket queue, as can be seen in figure 2, as well as in customizable issue boards
(figure 3). I tried both ways to create a ticket and each time, the corresponding agents
were notified by their respective email address. Similarly, ticket assignment was possible
by using the admin user and the respective agent was again notified per email. Jira also
offers numerous ways to create performance statistics, as can be seen in figure 4 and allows
the customization of the already mentioned email notifications. In general, I experienced
the amount of functionalities as slightly overwhelming, however, as the user interface is
carefully designed, getting to know the system’s functions is definitely possible. Never-
theless, it requires a decent training period, which I experienced as challenging and was
also pointed out in a case study by Yamaoka et al. [Yam+19|. The integration of multiple
channels is possible as well: In addition to the custom email address and website, Jira can
link a project’s tickets to Slack and Microsoft Teams. However, integrating social media
channels such as LinkedIn is currently not possible. Jira also provides various ways to
automate a project’s workflow, from ticket assignment over warning messages to tools for
increased customer engagement. Automation with Al is not possible in the free version,
but can be activated when switching to a higher pricing plan. Lastly, due to its large
range of functions, Jira offers high scalability to the future.

Znuny
The user interface of Znuny is very simplified and easy to grasp, although it does not meet
up to the standards of modern user interfaces. When creating a ticket, users can do so on
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< Zurick [ sup-3 A v
SLAs ~
Hilneed help i v s
Sub-Task erstellen 69 Vorgang verlinken v Formular hinzufiigen oo
Felder mit Pins X

Klicken Sie neben einer Feldbeschriftung auf £, um

e jake.hamme®@gmail.com hat diese Anfrage erstellt (iber E-Mail Details ausblenden N )
sie anzupinnen.

Anfrage im Portal anzeigen

Beschreibung Details ~

Hey dear HPCSA Team, | need some help.

H 1
Many thanks in advance! Zugewiesene Person @ Angela Agent

Best, Mir zuweisen
Amy Anonymous
Autor e jake.hamme@gmail.com
Request Type & Emailed request
Ahnliche Anfragen v Prioritat Medium
Urgency Kein Wert

Figure 1: The interface of Jira when creating a ticket.

Projekte |/ Support |/ Alle Tickets

All open tickets O & -
Q

3 Vorgange
Request Type Schlussel Zusammenfassung Autor Zugewiesene P...  Status Erstellt
(@ Reporta SUP-1 Everything's broken = Jakob Hampel @ Jakob Ham... OFFENv 23/Mar
system
problem
& Emailed SuP-3 Hi | need help jake.hamme@g @ Jakob Ham... WAITING FOR SUPPORT v 24/Mar
request mail.com
& GetIT help SUP-2 Help Help Help B Christoph @ Angela Agent IN ARBEIT v 23/Mar

Customer

Figure 2: The ticket queue in Jira.

the website itself and allocate it to a postbox, thereby categorizing the ticket, as can be
seen in figure 5. Agents can then see that ticket and assign it to another agent or modify
the ticket itself, as can be seen in figure 6. Each answer to and modification of a ticket is
visible in an overview page (compare to figure 7), moreover, the ticket requesters, or the
customers, are listed in an extra page (compare to figure 8). In general, the rudimentary
design makes Znuny a very easy-to-use tool but does not provide a wide range of func-
tionalities. However, it is possible to generate reports and simple statistics over opened
and closed tickets. Znuny also provides extensions for including more communication
channels, although social media integration is not possible and the number of channels is
fairly limited. Similarly, Znuny allows the linking of predefined processes and tickets to
move towards automated workflows.

Section 3 Jakob Hampel 7



An Evaluation of Ticketing Systems

Projekte / Support /
% A
SuUpP & L2
Q @@8 Status v Anfragetyp v Mehr v GRUPPIEREN NACH  Keine v 23 Einstellungen anzeigen
ZU ERLEDIGEN 1 IN ARBEIT 2 FERTIG
Everything's broken Help Help Help Q Altere Vorgénge anzeigen
OPEN IN PROGRESS
Morgen 13:00 |1 01. Apr. 17:00 |1
SUP-1 o-0 sup-2 o=-0Q
Hi | need help
WAITING FOR SUPPORT
01. Apr. 17:00 |1
sup-3 =@

Figure 3: The issue boards in Jira.

Support
7 [
Serviceprojekt

3 0

@ Zzuriick zum Projekt Created Resolved

Erledigte Anfragen

BENUTZERDEFINIERT

Created vs Resolved 4

Time to resolution
SLA met vs breached
Incidents by priority

1
SLA success rate

Service requests 0 )
22. Marz 23. Marz 24. Marz 25. Mérz 26. Mérz 27. Mérz 28. Méirg

Problems by priority

Datum Created Resolved
Change by type

" 0 o
Neuer Bericht 22. Mérz 2024

Figure 4: One of the statistical reports in Jira, here ticket performance over days.

GitLab

GitLab’s ticketing system usually is embedded into a repository management and is hence
targeted at users that want to maintain or develop software, as code integration is easily
possible. Users can create both issue tickets and incident tickets, using the repository’s
website, as can be seen in figure 9, or by writing to the repository’s custom email address
(although this way is rather unintuitive). Apart from that, the integration capability of
GitLab’s ticketing system is rather limited. Each time a ticket was created or altered,
the corresponding GitLab accounts were notified by email and the tickets could be clearly
overviewed in GitLab’s ticket boards (compare to figure 10). Different user roles define the
access rights of each user and can be useful for project management. Moreover, GitLab
provides a wide range of performance measures and analyses for tickets, however, automa-
tion capabilities are fairly limited. In general, the user interface of GitLab is designed in
a clear manner and has the advantage of being well-known among software developers.
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Example Company

Bitte wahlen Sie eine Zeitzone in Ihren Einstellungen aus und bestétigen Sie dies durch Klicken der Speichern-Schaltflache.

Einstellungen Chester McTester abmelden

* An: Postmaster
*Betreff:  Printer does not work

* Text:

B I US| = EEE EE @ EEl« Q

Format - | Schriftat - | GroRe ~ | A~ B~ T, | [ Quelicode Q) 99 98 | 5%

Hey everyone,

the printer & stuff does not work.
Can you help me?

Best
Christoph Customer

body

Anhange:

Prioritdt: 3 normal

Ubermitteln

Figure 5: The ticket creation in Znuny.

Ubersicht ~ Kunden Kalender  Tickets (o}

Bitte wahlen Sie eine Zeitzone in Ihren Einstellungen aus und bestétigen Sie dies durch Klicken der Speichern-Schaltflache. —

Der OTRS Daemon l4uft nicht. Bitte kontaktieren Sie den Administrator.

Ansicht nach Status: Offene Tickets

Offene Tickets 2 Geschlossene Tickets 0 £3

Sammelaktion 12vonz [Bllm L
D TICKET# VALTER SENDER TITEL STATUS SPERREN QUEUE BESITZER KUNDENNUMMER
Chester Printer does not . )
O 2024032410000011  5m neu frei Postmaster ~ Admin OTRS  acme-corp
McTester work.
Welcome to
(OTRS) ((OTRS))
2021031415926535 10m Communit; B neu frei Raw Admin OTRS
y
Edition Community
Edition!

Powered by ((OTRS)) Community Edition

@ CENTURAN

Figure 6: The ticket overview in the agent’s account of Znuny.

Zendesk

Zendesk immediately presents itself as tailored for customer support when creating a
project and seems to be targeted at users that bring little to no IT expertise. Setting up
the project environment is as easy as can be, while providing tutorial videos and helping
information at every step. Furthermore, the integration capability of Zendesk is strongly
advertised in the beginning, with possibilities to select various communication channels
that ought to be included in the project, as can be seen in figure 11. When creating
and altering tickets, the corresponding email notifications worked as expected and the
incoming tickets can be clearly overviewed in ticket queues or boards, as can be seen in
figure 12. Furthermore, Zendesk provides its own platform “Zendesk Explore” to generate
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Ticket#2024032410000011 — Printer does not work.

Zuriick | Drucken | Prioritat | Personenv | Kommunikation v | Warten | SchlieBen | MasterSlave = Verschiedenes v v Ticket-Informationen

- Verschieben - Alter: 12m
Erstellt: 24.03.2024 20:55

w Artikeltbersicht - 3 Artikel Status: neu
NR. Y- =  SENDER VIA BETREFF ERSTELLT Q Spere: gespert
3 Agent One OTRS 1 will take care of it. 24.03.2024 21:06 Prioritdt: 3 normal
2 - Support System E-Mail x Printer does not work. 24.03.2024 21:06 Queue: Postmaster
1 Chester McTester OTRS Printer does not work. 24.03.2024 20:55 Kundennummer:
Erfasste Zeit: 0
v #1 - Printer does not work. — Chester McTester — 24.03.2024 20:55 via OTRS Besitzer: Agent One

Figure 7: The history of altered tickets is visible in an overview page in Znuny.

Ubersicht ~ Kunden Kalender  Tickets (o}

Bitte wahlen Sie eine Zeitzone in Ihren Einstellungen aus und bestétigen Sie dies durch Klicken der Speichern-Schaltflache. —

Der OTRS Daemon l4uft nicht. Bitte kontaktieren Sie den Administrator.

W Kundenbenutzer-Verwaltung

Aktionen Liste (1 insgesamt)

hd l Q ‘ BENUTZERNAME NAME E-MAIL KUNDENNUMMER LETZTE ANMELDUNG GULTIGKEIT
Chester McTester ~ customer1@test.centuran.com acme-corp 24.03.2024 20:53 glltig

Platzhalter wie *' sind erlaubt.

Kundenbenutzer hinzufiigen

Datenbank-Backend

Hinweis

Kundenbenutzer werden fir die Bereitstellung
einer Kundenhistorie und fiir die Anmeldung
uber den Kundenzugang benétigt.

Figure 8: The customer overview in Znuny.

v @

Issue v
Beschreibung

Vorschau B I § 1=« @ = ==%9 B e D <"

Hey everyone,
the printer does not work.

Best
Christoph Customer

Zur Rich-Text-Bearbeitung wechseln [zl

Dieses Ticket ist vertraulich und sollte nur fir Teammitglieder mit mindestens Reporter-Zugriff sichtbar sein.

Beauftragte Gewichtung

Angela Agent v Mir zuweisen ‘ 3
Meilenstein Falligkeitsdatum

Meilenstein auswahlen v Falligkeitsdatum festlegen ‘
Labels Iteration

Etikett auswahlen v Iteration auswahlen v

Figure 9: The creation of tickets in GitLab.
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HPCSA / HPCSA2024 | Ticketboards

Development v Suchen Q Labels anzeigen Gruppieren nach = Keine v Ubersicht bearbeiten Liste erstellen e
v Offen D140 |+ Closed 0o Ao

Printer does not work.

D &

Figure 10: The ticket boards in GitLab

comprehensive reports and statistics about ticket performance and customer satisfaction.
The automation capability also seems to be at the state-of-the-art, with numerous possi-
bilities to automate processes and integrate Al. User roles can be predefined, although a
sophisticated hierarchy structure does not seem to be one of Zendesk’s focus aspects. In
general, Zendesk offers high usability and requires very little time to get used to it but
does not provide as many functionalities as Jira.

Messaging Einstellungen verwalten Kanal hinzufiigen ™

Betten Sie Messaging in Ihre Website und Apps ein und integrieren Sie gangige
Social-Media-Kanéle, um den Support fiir Kunden und Agenten effizienter zu © Facebook Messenger
machen.

WhatsApp

Instagram Direct

Name Kanal Status Android
O ios
O University of Géttingen Web Widget Aktiv R Unity
LINE
© slack

@ X Corp-Direktnachricht

© weChat

Figure 11: The channel integration in Zendesk.

Trac

The biggest strength of Trac is its lightweight design and simplified issue tracking. On
the other hand, setting up the project environment requires at least some technological
expertise and took the longest, compared to the other SDS. Furthermore, the automatic
spam detection seems to be a common issue in Trac, as the spam filtering is fairly strict,
which made the testing phase for this system somewhat challenging. When the stan-
dalone server is set up, only authenticated users can see, create and alter tickets, whereas
non-authenticated (anonymous) users can only create them, as can be seen in figure 13.
The integration of other communication channels is not possible, as well as automating
the ticket processes, however, as Trac is open-source, scalability to the future is definitely
given and missing components can be integrated afterwards. Again, however, this is only
suitable for users that bring IT expertise and a general understanding of code extensions.
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Geléschte Tickets 0

=3 BEISPIELTICKET: Versandkosten ZhangWeiXu  Heute 00:09  Ticket ~ Normal
Ansichten verwalten 2

BEISPIELTICKET: Neue Lieferadresse Inarid Van Dik  Heute 00:09  Ticket  Normal

Figure 12: The ticket overview in Zendesk.

Concluded, Trac is easy to understand and easy to use once set up, but is naturally lim-
ited in its functionalities and user-friendliness.

Neues Ticket erstellen

Zusammenfasst Printer does not work

Ihre E-Mail-
Adresse oder jakob.hampel@stud.uni-goettingen.de

Ihr E-mail address and name can be saved in the Einstellungen .
Benutzername:
Beschreibung: B [ A & 5 — 1 «

Hey everyone,
the printer does not work.

Best
Jakob hampel

4

You may use WikiFormatting here.

Typ: |defect v Prioritat: |major v
Meilenstein: \(unset) v Komponente: |componentl v
Version: |(unset) v Stichworte:

Figure 13: The ticket creation in Trac.

3.2 Comparison

Since each ticketing system puts its focus on different aspects, they naturally differ with
respect to the evaluation criteria presented above, which allows me to point out the
strengths and weaknesses in each of them. When it comes to usability, the time frame
needed for getting comfortable with each system is intertwined with its functionality
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range. Nevertheless, the use of modern user interfaces and carefully designed documenta-
tions can substantially increase the usability, which became visible especially for Zendesk
and Jira. In contrast, Trac and Znuny require very little time to get used to them, but at
the same time, lack user-friendliness for technically less skilled users and provide standard
documentation that may be overwhelming for starters, although Znuny’s documentation
offers more readability than that of Trac. GitLab poses itself in between; while requiring
more time to get used to working with it, there is a wide range of support for starters, as
GitLab is widely used among software developers.

Regarding integration capability, Zendesk is clearly at the top of this comparison, as
the inclusion of various communication channels is highly supported and easy to use. Fol-
lowing up, Jira also provides decent integration capability but does not focus as much on
it as Zendesk. Znuny and Trac offer far less integration capability but can be manually
extended to do so. Lastly, GitLab does not set its focus on multichannel operations and
has very limited possibilities to include other communication ways.

When it comes to automation capability, Jira and Zendesk provide the most possibil-
ities to define automated processes that can enhance the user’s workflow. Znuny offers
rudimentary automation by predefining rules, but does not meet up to the automation
level that can be achieved by Jira and Zendesk. The automation capability of GitLab
and Trac is very low, but again, can be improved by manually creating extensions to the
system.

The capacity and cost of each system is relatively hard to estimate, as it depends on
numerous factors. However, one can distinguish between chargeable ticketing systems and
open-source software. Regarding Jira and Zendesk, the maximum number of agents that
can manage incoming tickets and the functionality range depend on the selected pricing
plan. While Jira is free for up to 10 users (but very limited in storage and functionality),
Zendesk only offers chargeable plans. Given that 20 agents should use the ticketing sys-
tem, Jira offers pricing plans starting from 151 euros per month and Zendesk offers pricing
plans starting from 500 euros per month, which makes Jira the more affordable system.
The capacity of Trac and Znuny is theoretically unlimited, but practically depends on the
server’s configuration, which may lead to additional costs. Not to mention, in any case,
open-source software is the more affordable option.

Concluding, by exploring the five ticketing systems, I was able to make visible the
differences and similarities of SDS and to point out the advantages and disadvantages for
each of them, hence deriving appropriate use cases. The high integration capability and
usability of Zendesk makes it a suitable tool for customer support, where technically less
skilled workers have to manage a large number of day-to-day interactions while ensur-
ing customer satisfaction. Software development and project management, on the other
hand, is not sufficiently possible with Zendesk, as code integration and collaborative work
does not belong to its strengths. In contrast, GitLab can be easily integrated into soft-
ware development and maintenance, making it an adequate tool for issue tracking of IT
services and project management. Znuny and Trac provide clear and most importantly,
highly scalable tools for issue tracking that are lightweight and minimalistic and being
open-source, they are interesting for small companies in the IT sector that bring technical
expertise but a low budget. Finally, Jira’s large functionality range makes it a suitable
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system for every use case, with project management being its biggest strength. Although
Jira is not free and a decent training period is needed to get to know the workflow in using
Jira, its large configuration opportunities make it interesting for various professional fields
beyond I'TSM and its relevance in the global market can not be denied.

4 Discussion

The importance of using service desk systems to implement the ITIL guideline is widely
accepted [TT13], but the current state of ticketing systems is yet to be improved. Al-
though cost-effectiveness is generally expected when using ticketing systems as an SDS,
there are challenges that may hinder their success. Jéntti [Jan12| explored a variety of
challenges when setting up a ticketing system and pointed out that wrong classification
of tickets is one of the main problems that can occur. This is especially important for
ticketing systems in which a user is prompted to assign a category when creating a ticket.
The entered category might need clarification or be entirely wrong, leading to additional
work to do on the agent’s side. Jéantti [Jdn12| hence suggests clarifying the meaning of
each ticket category clearly for external users, such as customers, or to fully remove the
option of categorizing the ticket. Moreover, the author mentioned that the difficulty to
identify repeating incident requests as such is another important challenge in the use of
SDS. Regarding the migration from an established SDS to a new one, it does always
come with a risk and taking too much time to get used to a new workflow can be costly
[Yam+19]. Another factor that is often taken into consideration is incorrect ticket as-
signment, as mentioned by Al-Hawari & Barham [AB21|. When a ticket is assigned to
an agent that does not have the time or the technical knowledge to work on it, it has to
be reassigned. This significantly increases the time frame until ticket closure, something
that has been shown to substantially influence customer satisfaction [[AG16]. Conclud-
ing, ticketing systems come with a risk, however, by carefully planning the user’s access
rights and selecting a suitable system, most of them can be minimized.

Apart from the risks of introducing a ticketing system, there has been extensive re-
search on the factors that are suspected to impede the otherwise efficient workflows in
SDS, so-called bottlenecks of the system [FDW22; QSS18|. In order to remove these
bottlenecks, the use of Artificial Intelligence (AI) and ML is increasingly taken into con-
sideration. The ultimate goal in each case is to automate the ticketing system, such that
tasks that were previously manually done are performed automatically. The desired out-
come is that more time is left for the human workers to focus on the important customer
interactions, thereby increasing the efficiency of the SDS.

Fuchs et al. [FDW22] and Qamili et al. [QSS18]| identified ticket assignment as a com-
mon bottleneck of SDS, since it is time-consuming and mostly manually done by human
workers. Therefore, it may be performed by less-skilled workers or may be completely
outsourced. In any case, ticket assignment slows down the entire lifecycle of a ticket and
much research is going into automating it. Because it can also be seen as a classification
problem, Qamili et al. [QSS18] used Random Forest and Support Vector Machine (SVM)
to automatically assign tickets in a predefined scenario and achieved a classification ac-
curacy of 86 percent. Al-Hawari & Barham [AB21] pointed out that machine learning
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algorithms could also be useful for assisting users to select the correct assignment or cate-
gory from the start, thereby solving the problem of wrong ticket categorization mentioned
by Jéntti [Jdn12|. The achievement of more robust classification rates is hence topic of
possible future research on automatic ticket assignment.

The authors in [QSS18| also identified working on spam tickets as another bottleneck.
Spam tickets are a common issue in SDS environments and manually filtering them out
requires time that can be used more efficiently. Therefore, the need for automatic spam
filtering is given. In their ML pipeline, the authors were able to reach a precision of 0.97
using a Naive Bayes classificator. However, the false positive rate is especially important
at this point, because wrongfully filtered tickets can quickly lead to high customer dissat-
isfaction. Using an ensemble model, Qamili et al. [QSS18| were able to reduce the false
positive rate to a minimum. Nevertheless, a reduction in precision has to be accepted for
avoiding false positives.

Sentiment analysis is an important tool to analyze customer satisfaction, but manually
carrying out surveys is time-consuming and hence costly [FDW22|. In order to automati-
cally obtain this information, the tickets in a SDS may provide enough material to retrieve
the customer’s overall mood. This is not only useful for reports on customer satisfaction,
but could also be used to automatically assign higher priorities when negative sentiments
are recognized in a ticket request [FDW22|. Again, Qamili et al. [QSS18| made use of
ML tools to carry out a sentiment analysis, but due to missing ground truth annotations,
the authors were not able to provide accuracy measures for their analysis. A similar bot-
tleneck is the prediction of request escalation, as mentioned by Fuchs et al. [FDW22].
When a ticket is escalated, it is brought up to a higher level in the agent’s hierarchy. The
sooner such a ticket is escalated, the better. Therefore, predicting whether or not a ticket
needs to be escalated, may save the system’s users time and money. Little research is
available for request escalation prediction, but there are some examples such as the study
of Montgomery et al. [Mon+18|, where the authors were able to predict ticket escalation
with 81 percent accuracy. However, it remains a fairly neglected research field.

In conclusion, the automation of ticketing systems is a topic of a wide range of research
and is becoming increasingly relevant. Apart from the bottlenecks described above, there
is also research going on about automated ticket responses [Sha+19|, but the level to
which a system should be automated has to be carefully examined. Fuchs et al. [FDW22]
reported that customer satisfaction decreased when it became obvious that ticket creators
were interacting with a chatbot instead of a human support agent. Nevertheless, bottle-
necks in ticketing systems impede the efficiency of modern SDS and recent advances in
ML lead to many possibilities to integrate Al into process automation in ticketing sys-
tems, with the ultimate goal of saving time needed to perform repetitive or unnecessary
tasks. The features that are useful for training AI models in this context are yet to be
explored, but Al-Hawari & Barham [AB21] found that the interaction taking place after
ticket creation (e.g. in a commenting function) can be used to significantly improve clas-
sification accuracies. However, future research is needed to examine further aspects that
drive ticketing systems to higher automation levels.
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5 Conclusion

Ticketing systems have become an indispensable tool for efficient I'T Service Management
(ITSM) by serving as a single point of contact for customer interaction, task management
and issue tracking. However, as the amount of ticketing systems on the market and
their corresponding customization options are continuously increasing, the decision for
or against a specific system setup is a challenging one. In this term paper, I provided
an overview about the usages and benefits of ticketing systems and reported hands-on
experience on five different systems. Depending on the use case, a ticketing system may
be more or less suitable. Moreover, the available budget, the technical expertise of the
users and the expected amount of incoming tickets play an important role to make a
sound decision. In this comparison, I found Jira and Zendesk to be especially user-
friendly, however, some training period is needed and the two systems come with a cost.
On the other hand, GitLab is a widely recognized issue tracker and its ticketing system
is sufficient to handle even comprehensive software development. Lastly, Znuny and Trac
are open-source ticketing systems offering less usability, especially for non-experts, but
provide reliable tools for issue tracking and importantly, are freely scalable. Regarding
future research, a lot of effort within the last years went into exploring the integration
of Machine Learning (ML) into ticketing systems to automate time-consuming processes.
While some of these attempts turned out to successfully improve the efficiency in day-to-
day tasks, the automation of ticketing systems continues to be an ongoing challenge and

remains relevant for moving away from traditional service desks towards modern solutions
in I'TSM.
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