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1 INTRODUCTION

The IT service desk provides a single point of aonfor all users of IT service
provider. Specific service desk responsibilitieslude logging, escalating to
higher level and closing incidents (an unplannedrimption to an IT service),
logging requests of a different kind, answeringgiioas, keeping users informed
of the status of services, and managing the lifiecg€ incidents and requests
(tSMF UK, 2012). The predecessor of service deskelephone call centre.
Comprehensive review of call centre can be found(@ans, Koole and
Mandelbaum, 2003). Service desk managers are edaxideliver high quality
of service while operating costs are maintaining. It we skip intuitive way of
doing things, which is a privilege of visionari¢sere are several approaches to
achieve previous statement.

Practical approach uses best practises and wideBp#ed standards to organise
all resources and processes to run service desthekhatical approach is used
when quantitative characteristics of the servicekdghould be calculated, or
optimisation is needed. Discrete event simulatadkes$ place when mathematical
models are too complex or restricted to speciagas

Service desk is a key function of Service opera#isrefined in the Information
Technology Infrastructure Library (ITIL). AccordingSMF UK, 2012) “ITIL is

a public framework that describes best practicdTirservice management. It
provides a framework for the governance of IT, #tr@lmanagement and control
of IT services.” One part of an IT service life ydefined in ITIL is Continual
service improvement which is seven-step processcdas Deming PDCA cycle.

The work of Jantti and Kalliokoski (2010) may bentiened as an example of a
practical way of improvement. They identified clealjes by interviewing
service desk staff with carefully chosen questidbballenges were related to
incident classification, automation of incident aodler processes, quality of
staff instruction documents, and escalation ofitlc&lent to the higher level.
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Usually the time come when practical approach basedexpert guess is
insufficient for further improvement of service dtyg and more accurate
methods are required. Then the mathematical apprisacsed to solve particular
quantitative problem of the service desk operation.

Mathematical approach requires stochastic modelsderational parameters e.g.
arrival process and service duration. The queunegrly is used to describe the
service desk. Solution of such queuing system eaarbanalytical or numerical

and optimal solution for chosen criterion can beleated. Comprehensive
overview of this topic can be found in the work Kbole and Mandelbaum

(2002) and Gans, Koole and Mandelbaum (2003).

To illustrate particular issues to be solved, tloeknof Dudin and Dudina (2012)
is mentioned. They build two-phase queueing systath Markovian arrival
flow and try to find optimum staff number with redao costs for given quality
level. They obtain an existence condition for distery regime, algorithm for
computing stationary probabilities and basic penfance characteristics of the
presented system. Optimisation problem for theesysoperation was solved
numerically.

Bhulai et al. (2012) provided a stochastic appration algorithm. This
algorithm allows to find the optimal balanced pyplio allocate tasks to staff
members. The system was described by Markov clmaimamerically solved by
means of Monte Carlo simulation. Mathematical medate also used for
forecasting workload for design of a structure afl centre, calculate staff
requirements, and create staff schedules (NAQQ))201

Let us move to another topic regarding service desk call centres efficiency
which is individual skills and corporate knowledigagse. The S-shaped learning
curve is most apparent when someone learns a higiryplex task (Dewey,
2014) and the influence of replacement of a st&ffniner can be investigated.

Gonzalez et al. (2001) proposed hypothesis thatkttewledge management
system will improve the operational performance call centre. The same
hypothesis can be assumed for a service desk. wlkdge management system
by gathering organization knowledge would allowreataff member to leverage
the organization’s knowledge and consequently imgroverall service and

performance of the service desk. Performance campeoved by knowledge

reuse and knowledge sharing implemented in the lediye base system.

In further works Gonzalez, Giachetti and Ramire®0&) proposed a new
approach, called a knowledge management-centrigc tietk. The knowledge
management system is designed to be incorporatedhie daily operation of the
help desk in order to ensure high utilization oé tknowledge stores. This
concept is supported by findings of Jantti and idktiski (2010), namely by
identified challenge “10) The content of some instion documents has not
been updated” that indicates the inconsistencyomparate documentation and
emphasise perceived importance of well organisedaaourate documentation.
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It must be said that not every manager can handhlaplex mathematical
methods or queuing models for optimisations of iserndesk. Discrete-event
simulation (DES) can be more obvious and clearhior. DES can be used in
two distinct manners. First, as a single-simulastudy to find improvements of
the system. Second, as a tool for everyday managets The simulation model
resulted from a single-simulation study can be edus everyday decision
process of service desk managers.

Single-simulation study approach was used in thekwad Akhtar and Latif
(2010). In this study, detailed overview of callntte functions and their
operations was given, and the effects of callsinguand prioritizing to specific
agents with multiple skills in an inbound call aenivas discussed and modelled.

Simulation tool for managers was published by Seaod Ozel (2013). In their
study, a simulation-based decision support systexs @eveloped that runs on
real-time data instead of queuing models that ased on Erlang C calculations,
which is oversimplification in some cases. The freg@l user interfaces were
designed to increase the usability, functionalitgd &ffectiveness of the decision
support system in accordance with the man—machieesiction consideration.

Bartsch, Mevius and Oberweis (2012), presentedhanaimulation tool based
on discrete-event simulation in order to do a prestimations of workloads
within a skills-based IT service desk. Service nggms can perform tool-
supported capability planning, analysis, and omation during design time
based on the potential impact of workloads to atjsmevice levels.

This article promotes using discrete-event simafato define quantitative goals
for the service desk improvement. The results ef ghmulation told managers
where they could go width their expectations.

2 METHODOLOGY

This article provides a methodology which uses &n to help IT service
management to make a decision and to plan sertigeegy. The procedure is
illustrated by case examples which clarify applmatof simulation and provide
insight to the service desk operation.

There are several techniques to carry on a sinoalastudy. We distinguish
following ones (Kelton, Sadowski, and Sturrock, 200

* What if analysisis a powerful tool for improvement. It evaluateswh
strategic, tactical or operational changes mayarfte the business.

» System operation analyspovides insight to the system operation, which
helps to define possible changes.

¢ Optimisationseeks system variable values that lead to an aptiaiue of
the selected criteria under existing restrictions.
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Procedure for using simulation consists of follogvateps:

1. Formulate question to be answered — clearly defireblem to be solved,
choose the technique of using simulation.

2. Build a model which can answer the questions —gtediuild and debug the
model.

3. Plan experiments — define system variables, thaires and responses which
should be logged.

4. Run experiments — carry on experiments accordirey glan. Record all
responses.

5. Analyse results, find answers — make a report fegperiments results.
Sometimes steps should be repeated as new cirqurastérom the simulation
experiments arises.

Following article sections contains case examplthefservice desk. The model
was designed in accordance with existing servicek.d&he goal of the
simulation is:

* to study the influence of staff number to the numbkeresponse over
time (time exceedance),

» to study influence of staff skill level changingrohg learning phase to
number of time exceedance and average serviceaturat

Simulation model considers learning ability of seevdesk agents and growth of
knowledge database of the company. Model shows timvlearning curve
influences the time development of service deshityuand efficiency.

Results of the analysis can lead to change of staffber, to improve training
scheme or to plan changes in skill requirementdiiferent service desk level
staff.

3 MODEL OF A SERVICE DESK

The service desk logs and manages user questamngst and incidents (service
malfunction). It acts as a single point of contht all other service operation
processes and activities (itSMUFK, 2012).

Specific service desk responsibilities include:
» Logging requests, incidents and answering questions

» Managing the lifecycle of incidents and requestsaiating as appropriate
and closing them when the user is satisfied.

» Keeping users informed of the status of servigesdents and requests.
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3.1 Conceptual Model of a Service Desk

Modelled service desk consist of three levels geda of service. First level
receives incoming calls, e-mails, and monitoringltalerts and creates
documented and traceable logs — tickets. Ticketssarted to the groups and
processed as stated in Table 1. Priority 1 ticketsescalated directly to Level 3
because of customer Service Level Agreement (SIEAQure 1 shows the
conceptual model of service desk. Queues at Lexaidl3 have FIFO queuing
discipline. Queue at Level 2 uses ticket priorityeqing discipline according
SLA.

Table 1 — Ticket type operation and probability

Ticket type Operation Probability

Priority 1 escalate directly to level 3 0.08

Priority 2 escalate to level 2, high priority 0.5

Priority 3 escalate to level 2, low priority 0.3

Immediate resolution |serve immediately 0.1

other unit ticket is not handled at this service centre 0.02
and is moved to another department

-------------- L ?'VSI"J:""“"---—----—--—-—-----_.__If_e_\{?_l_%_________________________________I__@y_(?l_g_“"_""_"_“—
Event
Queue FIFO ‘ Queue PRIORITY ‘
Classify

Prioritise ‘ Ticket processing L2 ‘

Record ticket

Not solved
Priority 1

L solved
Priority 2,3

Queue FIFO
Immediate

‘ Ticket processing L3 ‘

| Ticket processing L1 ‘

; | Close ticket |

Figure 1 — Conceptual model of a service desk

3.2 Quantitative Data

Quantitative data were obtained from existing tizlge system and expert's quest
of staff members. Interarrival time is seven miguite average and is modelled
by exponential distribution. Processing times wasimeted by three-point
estimation technique, and they are from a triarmgualistribution written in
Table 2. We must agree with Sencer and Ozel (2041, Gans, Koole and
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Mandelbaum (2003, p. 127) that probability disttibn must be critically chosen
from collected data, no automatic assumption canmagle. But the case
described in this article analyses steady statevietr of service desk model
and distributions are stationary.

Table 2 — Service process time parameters and &szalprobability

Process time [minutes] Escalation to

Ticket type | Triangular distribution: min, mode, max, calculated average Level 3
Level 1 Level 2 Level 3 probability

Priority 1 15,25,45; 28.33 20,300,580; 300 20,300,580; 300 1
Priority 2 15,25,45; 28.33 30,120,210; 120 30,120,210; 120 0.1
Priority 3 15,25,45; 28.33 20,60,100; 60 20,60,100; 60 0.1
Immediate |5,10,15; 10 - - -
resolution
other unit 4,5,6;5 - - -

3.3 Capacity Calculation

The staff capacity is calculated from already abe data, and results are in
Table 3. It uses simple algebraic equations wittrage values from Table 2.

The quality level of service required an "approj@lautilization rate. Utilization
rates above 80% result more time exceedance (nuofloser time) as agreed in
SLA. Rates below 60% indicate an overstaffed opmraand an underutilized
workforce (Giva, Inc., 2014). Utilisation for lovstaff number was chosen lover
(0.75) because of bigger influence on the time eglaace.

Table 3 — Staff capacity calculation (average timeéwveen arrivals is 7 minutes)

Level 1 Level 2 - Level 3
5 =
2 @ @ o® [
o £ £ s £
= o e8| ©d |98 ©d 55| 98=| v§
3 @ £E=3| 29 |E=3] 292 | Bo | £E23| 29
y 3 g s5z2| 33 |322| 53 | 9% | 282 33
Ticket type o = Z 5 @ Z 5 o 2 Z 5 o
el £ | &8g| 28 |£88 &8 | 98 | gRL| 28
Priority 1 0.08 0.686 2.118 0.324 - 0.000 1.00 0.2 3.428
Priority 2 0.50 4.286 2.118 2.024 0.5 8.571 0.10 0.5 0.857
Priority 3 0.30 2.571 2.118 1.214 1 2.571 0.10 1 0.257
Immediate 0.10 0.857 6.000 0.143 - 0.000 - - -
other unit 0.02 0.171 12.000 0.014 - 0.000 - - -
Sum 3.719 11.143 4.543
Utilisation 0.75 0.8 0.75
Calculated Capacity 4.96 13.93 6.06
Capacity (staff number) 5 14 6
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3.4 Basic Metrics

From the customer point of view, there are two nuantitative values which

characterise service quality level as agreed in.Stist is the response time: the
time in which it is necessary to respond. Secoriddadotal service time: the total
time from the beginning to the end of ticket praieg. From the provider point

of view, the total service desk costs would beraggng. The first approximation

of costs is staff number on different service deskls.

Table 4 — Required response time and Total setinoe for different ticket types

Required in SLA
Ticket type Response time | Total service time
[minutes] [hours]
Priority 1 12
Priority 2 24
Priority 3 30 48
Immediate resolution ASAP
other unit ASAP

3.5Model Building

Simulation model was built in the Arena simulatisoftware from Rockwell
Automation. Influence of staff number and staff liskevel should be
investigated, therefore corresponding model vaembhust be assignable (so-
called Controls in Arena language). These are:uregocapacity for Level 1-3
and processing times on each level. Figure 2 slazopaat of the model.

Arrival process Level 1

. i V4 N %
Service Reques\ | \ ‘ Assign 4 |.— [ N
A IH ‘ s }/7 Tipedet ) Y 4 —1—=|| Level 1 seize Assign 8
V 4 | y
U Request Type: ( f N\
1 Priiy il R Assign 5
2 Priority 2 Pl
RTpent

3 Priority 3 4
4 Immediate solution

S for another division g= =

Assign 6

T

Assign 3

T

' 4

L Level 1 proc P‘

Decide 1 ~
TicketP1
TicketP2 N
TicketP3 "
Ticketim hESE | et
TicketOther P Mo
N

0

0. 0000

Figure 2 — First two parts of the simulation modeArena software

Many model characteristics are collected automiiicen Arena statistics
module, however not everything. Number of respomse exceedances was
calculated by dedicated blocks. Model was validagdinst expected capacity
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calculations. Resource utilisation on Levels 1-3av@.74, 0.79 and 0,75 which
corresponds to given values 0.75, 0.8 and 0.7&bi€r3.

4 USING A MODEL
4.1 Staff Capacity Planning

First question to answer in this study was how dteéf number influences the
service desk response time. The experiment wamethas four simulations
consisting of ten runs for different values of Letestaff number. The resulting
values of a number of response time exceedance averaged, and confidence
interval was checked for validity. Figure 3 shows tesults.

60% 1

0.927 0o
-~ -\ 0.792 0.796 0791 =
L0794 ; = 1 08

0.7
0.6

40%
—o—Response Time Exceedance
30% 0.5

—B— Level 1 Staff Utilisation

Staff utilisation

0.4
0,

20% 0.3
—&— Level 2 Staff Utilisation

Response Time Exceedance [%]

0.2

=
Q
X

0.1

0%

Level 1 staff number

Figure 3 — Response time exceedance and staffadidn vs. staff number

The finding from experiment is: staff number ofssrieeded for an acceptable
percentage of response time exceedance. Thereewaeeak ways how the staff
number can be reduced while maintaining a low eXaeee. Then we can ask
another question: what happened if staff at Levislt#lping first level?

To answer this question the model must be modifeederoute requests from
Level 1 to Level 2 if waiting time in Level 1 queiglong. The results are on
Figure 4 and comparison of first two experimentsrisFigure 5. Response time
exceedance drops down considerable at four staffibees on Level 1. It was
paid by slightly rising of Level 2 staff utilisatidrom 0.794 to 0.814. Such more
flexible organisation of staff work can bring reikale savings. And this is a
challenge for deeper analysis.
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Figure 4 — Response time exceedance and staffatidn vs. staff number for
requests rerouting to Level 2

60%

47.70%

50% -

N
S

@ Only Level 1 Staff

30% - OLevel 2 Staff Help

17.96%
20% -

Response Time Exceedance [%]

H
3

2.78% 2.35%
° °0.17% 0.15%  0.02% 0.01%
0% - ' ‘

4 5 6 7
Level 1 staff number

Figure 5 — Comparison of response time exceedance

4.2 Staff Skills and Knowledge Challenges

This part of the simulation study is focused onveing the influence of staff
skills to exceedance time. The assumption is thyhtdn level of skills will lover
the operating times. Furthermore, the investmentaiporate knowledge base
can be evaluated, or quantitative target of tinwtsiming can be defined.

In the experiment, the operating times was shoddne coefficient which is
following S-shaped learning curve. Figure 6 shoesponse time exceedance
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during learning time five weeks. The S-shaped liegrourve represents learning

process in which the operational time was shortebin8%. The staff number at
Level 1 is four.

60% 1.2

47.70%

50%

0,

0% —o—Response Time
Exceedance

%

30% —&— Level 1 Staff Utilisation

Staff utilisation

20%

18.58%
10% 0.2

Response Time Exceedance [%]

0% 0

Weeks

Figure 6 — Response time exceedance reductiondsiesiing the operational
time by 8 % (staff number at Level 1 is four)

The Figure 6 clearly depict that operational tinm@rgening greatly influences
reduction of response time exceedance. It meamnsnvestments into training or
a corporate knowledge base are reasonable inabés c

5 CONCLUSION

This article promotes using discrete-event simakatp define quantitative goals
for the service desk improvement. Suggested proeeduexplained on service
desk model which is built according real one. Tdmiscle is showing what type
of data are needed to build a model and how to ptahevaluate experiments.
Performed experiments have shown that the respanseexceedance is greatly
influenced by workload lightening or operationahé shortening. The results of
the simulation told the managers where they coolaviglth their expectations in

the service desk improvement. Carefully designegesments can give

unexpected insight into service desk functioning.
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