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Abstract. Many organizations have started with the
implementation of Information Technology Service
Management (ITSM) in order to achieve the
alignment between business and Information
Technology (IT). ITSM is concerned with planning,
sourcing, designing, implementing, operating,
supporting and improving IT services that are
appropriate to business needs. There are different
concepts and standards for assessing the maturity of
ITSM such as ITIL, ISO/IEC 20000-1, ISO/IEC
15504-8, CMMI-SVC. The goal of the paper is to
analyze how specific IT service organization uses
ITIL, ISO/IEC 20000-1 and CMMI-SVC standards for
the measuring the level of quality of the ITSM. The
obtained results were compared in order to represent
the actual quality level of ITSM in the IT
organization.

Keywords. ITSM, ITIL, ISO/IEC 20000, CMMI-
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1 Introduction

Modern business companies continually increase
their dependence on Information Technology (IT) and
its effective support in the implementation of business
strategies. This tendency leads to a growing need for
providing quality IT applications and services that are
in line with business requirements.

Accordingly, the strategic goal for the IT
organizations is how to improve the quality of IT
services by applying standards for the planning and
management of Information Technology Service
Management (ITSM).

What is done by other researchers to address the
problem of the quality of IT services? There are
different models and standards for measuring the level
of the quality of ITSM such as Information
Technology Infrastructure Library (ITIL), ISO/IEC
20000, ISO/IEC 15504-8, CMMI-SVC. Each of them
has its own procedural rules or practices, their
methods and approaches to assess maturity and
improvement so it is useful to apply more standards in
order to get the objective maturity level of ITSM in
the IT organization.
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The assessment results obtained using the ITIL and
ISO/IEC 2000-1 are analyzed and described in the
chapter 2.

Capability Maturity Model Integration for
Services (CMMI-SVC) is modern Software Process
Improvement (SPI) model that offer the possibility of
integration of the best practice for the planning,
design, transition, operation and improvement of the
IT services and approaches for the process capability
assessment and the relevant improvements. The
structure of the CMMI-SVC is described in the
Chapter 3.

The conducted assessment of the level of quality
of the ITSM using CMMI-SVC is described in the
Chapter 4. The applied CMMI-SVC model within our
research is very effective since it integrates the best
practices based on integrated process and service
development as well as the approaches for the
maturity assessment of these practices. The
management support is the critical success factor for
the implementation of this practice because it is very
expensive for the business company.

In conclusion, the obtained results are compared in
order to represent the actual maturity level of the
ITSM in the IT organization.

The research method is mainly based on the
interviews with the process owners within the specific
IT organization and their documentation (work
products as the main assessment indicators).
Incomplete documentation and largely subjective
responses were the main limitations of this research
method.

2 Measuring the level of quality of
ITSM using ITIL and ISO/IEC
20000-1 standard

ITIL ensures a consistent best practice concept for
setting up the IT service management processes built
into the IT organization [5]. Developed toward the
end of 1980's for the government of Great Britain,
ITIL, in time, became a de facto standard in setting up
IT service management processes. ITIL V3 includes 5
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phases of lifecycle of IT services: strategy, design,
transition, operation and continual  service
improvement [6]. For research purposes, each process
from ITIL framework (the lifecycle of IT services) is
evaluated in order to define its process capability
[8].[9],[10],[11]. Criteria for process capability
assessment and the levels of capabilities are shown in
Fig.1. The conducted assessment is analyzed on the
example of the Incident Management. Criteria are:

a) understanding of requirements of the Incident
Management

b) procedure for implementing the requirements of
the Incident Management

c) responsibilities  for  implementing
requirements of the Incident Management

d) available documentation related to the Incident
Management

e) Practice of Incident Management

the

CRITERIA for Example of ITIL
Process Capability process: Level of process capability
Assessment Incident
management
1. Understanding of 2 0 - the request is not performed
fequirements 1 -there is the need to the request, but
there is no defined process; there
is no documentation
2. Procedure for 1 2 -the request is performed, but there
implementing the are no documented procedures
requirements N .
3 - procedures for implementing the
. request are fully documented, but
3. Responsibilities 1 not sophisticated
4 - procedures for implementing the
request are fully documented and
, continually improving
4. Documentation 1
5 -procedures for implementing the
request becomes a best practice
5. Practice 1
AVERAGE capability 1.2

Fig. 1. Process Capability Assessment

Each phase of lifecycle services is also evaluated
as well as the overall maturity of ITSM in the IT
organization. Results are shown in Fig.2. Overall
maturity of ITSM is less than 2 (IT organization has
undocumented ITSM processes).

Level 14 (Lavel25 )

Service Design Service Operation
Piliiih il
Supplier Wanagement - I Operatons Management
Service Catalog Mgmt Lveﬁ.ﬁ ALl
. o SunieTrangon | ptlgne
[Lml " ] Information Security Function
S Hanagement Knowledge Management Technieal Management
Service Strate e o | |EVIAEOD Function
.gy \rv':Sewwceﬁtomnuww Serviee Yalidation&Testing Request Fulflment
Stteg Generation | |Hangéme! Transiion Planaing8Suppert | |Event Managament
Denand Wanagenent | | Copacty Management | | Rolegceand Deploment Wgnt Aovess Management
Senvice Portfoio Mgt Avawlfbl\lryManagemenr Senice Assetand Coniguraion | |Problem Management |
Financial Management -k Hanigement (Incident Managsment L eel 1.
Maragement ) | Change Management Senvice Desk Funetion

Continual Service Improvement ]
(GSk: Level 1.2

&
-

Overall maturiy levl of TSH 1.8

Fig. 2. Maturity Assessment of ITSM in the IT
organization

ISO/IEC 20000-1:2011 requirements and the
results of the conducted audit within IT organization,
are shown in Fig.3 [4]. MS Office Excell was used as
the supporting tool for conducting the audit. During
the assessment for each group of requirements used
the same criteria (understanding of requirements,
procedure for implementing the requirements,
responsibilities, documentation and  practice).
Percentage of their fulfillment is associated with
levels of maturity as follows: 0% (Level 0); 10%
(Level 1); 30% (Level 2); 50% (Level 3); 80% (Level
4); 100% (Level 5). According to the obtained results,
IT organization meets the requirements of 24% (Level
1).

ISO/IEC 20000-1 Requirements Fulfillment of the Requirements
%
4, Service management systems general 7
requirements
5. Design and transition of new or changed 12
$eMvices
6. Service delivery process 20
6.1. Service level management 17
6.2 Service reporting 18
6.3. Service continuity and availability 18
management)
6.4. Budgeting and accounting for 3
services
6.5.Capacity management 19
6.6.Information Security management 16
7. Relationship processes 37
1.1, Businesg relationship management 1Y)
1.2, 3upplier Management 3
8. Rezolution processes b
8.1.Incident and servica requast 30
management
8.2 Problem management pE
9. Control procasses 3
9.4,Configuration management il
9.2.Change management 5
9.3, Release and deployment management pi]
OVERALL Fulfillment of the Requirements 2 (Level 1)

Fig. 3. Assessment of the use of ISO/IEC 20000-1
in the IT organization

3CMMI-SVC structure

CMMI-SVC model is based on the PDCA concept
- plan the purpose of the process in such a way that
the process action can be audited for successful
achievement and improved [3]. Process Imrovement
Life Cycle concept is shown in Fig.4 [2].
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assessment of the actual
 process capabhilitylorganization
maturity

where we are now?

defining the target level of the
process capabilitylorganization
maturity

defining the H;ég;;a}g ----------------
improvements

]
select processes for improvement

!
defining the improvement
initiatives

I how to achieve the
desired results?

implementation of the
improvement projects

analyze the results according to whether we realize
the project goals improvement plans?

Fig. 4. Process Imrovement Life Cycle

CMMI-SVC 1.2 contains 24 process areas. Each
process area has its defined purpose. In addition, the
goal (specific/generic) is achieved by implementing
effective practices (specific/generic) [2]. The practice
describes the activities that are important for the
implementation of the objectives (goals).

The work products are the results of the specific
practice (typical work products) as well as the results
of the generic practice. The work products are the
important indicators for the assessment of the practice
implementation and achieving the goals. The structure
of the CMMI-SVC is shown in Fig.5 [3].

Related
process
area

~— ]
~ urpose ntroductory
“‘x\\ Statement hotes
\ ~

~a :
Generic
goals

P

N

ecific

eneric Practice
Elaborations

Fig. 5. Components of the CMMI-SVC

ypical Wor

The process areas within the CMMI-SVC are
organized by maturity level 2, 3, 4 and 5, shown in
Fig.6[2][3]. The conducted research in the paper
evaluates the target level of the organization maturity
2 (Managed).

CMMISVC  Process Area
Project Monttoring and Contral

Project Planning
Requirernents Management
bupplier Agreement Management
Configuration Management
Measurement and Analysis
Process and Product Quality Assurance
Organizational Process Definition
Organizational Process Focus
Process Organizational Training
Standardization |Integrated Project Management
Risk Management

apacity and Availabiity Management
Fs:er\rice Continuity
Decision Analysis and Resalution
’Sfrategic Service Management
Service System Development
Service System Transition
Incident Resolution and Prevention
Organizational Procass Performance

Maturity Level Focus

Basic Project

2 Managed
Management

3 Defined

4 Quantitatively | Quantitative
Managed Management Quantitative Project Management
5 Optimizing Continual Organizational Innovation and Deployment
Process Causal Analysis and Resolution
Improvement

Fig. 6. Process areas of the CMMI-SVC

4 Measuring the level of quality of
ITSM using the CMMI-SVC
model

CMMI for Services (CMMI-SVC V1.2) was
selected for the practical assessment conducted in the
paper as well as its support tools — Appraisal
Assistant Beta 3 (version 2.0.9). Rating scale for the
practice implementation defines the following
levels: fully implemented practice (80-100%); largely
implemented practice(50-80%); partially implemented
practice (20-50%); not implemented practice (0-
20%); not yet (0%). Rating scale for the goal
satisfaction defines the following levels: satisfied
goal, unsatisfied goal. Rating scale for the process
area satisfaction defines the following levels: not
applicable process area, unsatisfied process area and
satisfied process area. Rating scale for the process
area capability level (CL) defines the following
levels: CLO (incomplete), CL1 (performed), CL2
(managed), CL3 (defined), CL4 (quantitative
managed), CL5 (optimizing). Maturity Level (ML1-
Initial) for IT organization means that processes are
ad hoc, organization usually does not provide a stable
environment. ML2 (managed) means that IT
organization has the established processes and
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responsibilities with no documented procedures. The
following is:

ML3 (defined)- processes are well characterized,
defined, documented and integrated into each other.
Measurement and improvement is partially satisfied.

ML4 (Quantitative Managed) - processes are
measured by collecting detailed data on the processes
and their quality.

ML5 (Optimizing) -
improvement is established.

It is necessary to first conduct an assessment for
the 8 key process areas organized by maturity level 2,
shown in Fig.6.

continuous  process

The example of the practical capability level
assessment for the one of eight process area is
described and analyzed in the paper in detail. This is
the Service Delivery process area. The results of the
assessment indicate a relationship between the target
and the actual level of capability for the selected
process area. Target capability level CL2 was 2.

First, the assessment was conducted on the
implementation specific practices based on the
assessment indicators (different work products) as
shown in Fig.7.

Goal S SPECIFICPRACTICE (5P|

$G1 | Establish service Agreements
SPL1 | Analyze Existing Agreements and
Service Data

EVIDENCE OF THE WORK PRODUCT [assessmentindicators)

- Customer descriptions of plans, goals, and service needs
-Results of customer and enc-user satisfaction surveys and
questionnaires

-Results of assessments of provider capabilityto meet customer
needs

$P12 | Establish the Service Agreement
$G2 | Preparefor service Delivery

-Service agreement

$P21 | Establish the Service Delivery

$P22

Approach

Prepare for Service System Operations

-Service delivery approach
-Contact and roster lists
-Service request criteria

- Consumables validationreport

Logs of consumable acquisition and use

-Resultsfrom demonstrated service system operation

$P23 | Establish aRequest Management |- A request 1t system with controlled work products
System - Access control pracedures for the request management system
$63 | Deliverservices

$P3.1 | Receive and Process Service Requests | - Request management record
- Action proposal
- Customer satisfactiondata

- List of services delivered
-Service logs
-Performance reportsand dashboards

$P32 | Operate the Service System

$P33 | Maintain the Service System -Corrective or preventive maintenance change requests

~Maintenance notifications

-Preventive maintenance schedules

Fig. 7. Specific Practice Implementation Indicators
(CMMI-SVC standard)

The assessment results for the implementation of
the specific practices of the Service Delivery process
area are shown in Fig.8.

{ IMPLEMENTATION OF PECIC PRACTCES

Proces Aren
Servce Devery Relted Practe
Reltd G argel implmeted $ 1.1 Aaie BisingAgeements nd enice Dt

Sl e e V Lrgely Implemented $P 1.2 Etelih the Senie Agreement

SATISHED

Lrgly Implemented 92 Estalsh the Senice Dy Apprch
Lagely Implementad P22 Prarefr e Sstem Operatons
Largly Imlemented $ 23 Estalsh 2 Reqest Meagemen tem

SG2:Pregare for Service Delvery

SATISFIED

0 s Lrgely Implmented 5P 3.1 Receve and PrcolessSemoe Requests
Lrgely Imlemented §93.2 pereethe Senie Stem

SATISFIED Flly mplmented 5933 iintanthe Senice Stem

Fig. 8. Practical capability level assessment
for Service Delivery — specific dimension

Same assessment procedure was conducted for the
generic goals and practices, shown in Fig.9.
Assessment results for the implementation of the
generic practices of the Service Delivery process area
are shown in Fig.9.

, [ [MPLEMENTATION OF GENERIC PRACTICES
Process Area: Service

Delverv Related Practice

Rebted Goae /hrgely Implementeg 6P 1.1 Peform Base Prctes

GG: Achire SpeccGoal - Lagel Implmented 6P Etelish a Orgnizaionel Pl
I Fullyl Inplemented 622 Plathe process
Partally Implemented 6P L3 Provids Resouree
/ Partil mlemented 6P 2.4 Assign esponshilty
G2 Inittiomle 3 omged Ll implemented 6P 25 T Peope
P Lgely Implemented 6P 2.6 Manage onfurions
[NSATIFIED Partally Implemented P17 Indenfyand Invohe Relevant Stakehaldrs
Patil mplemented 6P 2.8 Monitor and Control the process
Partally Implementsd 6P 29 Objetvly Evluats Adherence
Largel Implomented~ GP .00 Review status with higher leve mansgement

Fig.9. Practical capability level assessment
for Service Delivery — generic dimension
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Overall assessment results of the Service Delivery
process area indicate that the capability level of this
process area is CL1 (Performed), not CL2 (Managed).
Same assessment procedure was conducted for the
other 7 process area organized by maturity level 2 in
the IT organization. The most process area has the
capability level CL1 i.e. performed process areas. It is
not enough for the organization maturity level ML2.

In addition, the other process areas organized by
maturity level 3, 4 and 5 in the IT organization are
also analyzed and assessed. Overall results are
shown in Fig. 10. The authors used the continuous
CMMI model for the assessment and mapped the
obtained the results through the staged CMMI model

[1]. The obtained results show that the IT
organization has maturity level ML1 (Initial) and
achieves its business goals based on the processes that
are not well managed. In this organization the
management  should first decide about the
improvements related to the processes of maturity
level ML2 (especially Service Delivery, Measurement
and Analysis, Process and Product Quality Assurance,
Requirements Management and Supplier Agreement
Management).

According to the overall results, shown in Fig.10,
we can see that IT organization have to also improve
the practices of the ML3 and invest into maturity level
ML4 and ML5.

Iig::mmn Uni Maturity Rating MLL- bl = THE OBTAINED RESULTS
1 Equivalent Staging Table
Model Process Area Acronym (ML |CL1 |CL2 [CL3 [CL4 [CL5
CMMI-SVC 1.2 Project Monitoring and Control PMC 2
CMMI-SVC 1.2 Project Pinning PP 2
CMMI-SVC 1.2 Requirements Management REQM 2 ]
CMMI-SVC 1.2 Supplier Agreement Management SAM 2 ]
CMMI-SVC 1.2 Configuration Management M 2
CMMISVC 1.2 Measurement and Analysis MA 2
CMMI-SVC 1.2 Process and Product Quality Assuran... [PPQA 2 ML2
CMMI-SVC 1.2 Service Delivery sD 2 ] |
CMMI-SVC 1.2 Organizational Process Definition oPD 3 ]
CMMI-SVC 1.2 Organizational Process Focus OPF 3 ]
CMMI-SVC 1.2 Organizational Training oT 3 ]
CMMI-SVC 1.2 Integrated Project Management IPM 3 ]
CMMI-SVC 1.2 Risk Management RSKM 3 ] ML3
CMMI-SVC 1.2 Capacity and Avaiabiity Management  (CAM I
CMME-SVC 1.2 Service Continuity SCON 3
CMMI-SVC 1.2 Decision Analysis and Resolution DAR 3
CMMI-SVC 1.2 Strategic Service Management STSM 3 |
CMMESVC 1.2 Service System Development 55D 3
CMMI-SVC 1.2 Service System Transition SST 3
CMMI-SVC 1.2 Incident Resolution and Prevention  [IRP 3 e
CMMI-SVC 1.2 Organizational Process Performance  |OPP 4 ML4
CMMI-SVC 1.2 Quantitative Project Management QPM 4
CMMI-SVC 1.2 Organizational Innovation and Deploy...|0ID 5 ML5
CMMISVC 1.2 Causal Analysis and Resolution CAR 5

Fig. 10. Overall results of the organizational
maturity level (CMMI-SVC Appraisal Assistant)
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5 Conclusion

The goal of the paper was to analyze how specific
IT service organization uses ITIL, ISO/IEC 20000-1
and CMMI-SVC standards for the measuring the
level of quality of the ITSM.

According to the general maturity model, used
within our research, we can differ five levels of
maturity: 1 (initial) - processes are ad hoc, no
documented; 2 (managed) - established processes and
responsibilities with no documented procedures; 3
(defined): standardized and defined processes,
responsibilities and documentation; 4 (quantitative
managed): measurement and control are established
for the ITSM practice; 5 (optimized): continual
service improvement is established within integrated
process organization.

The obtained results according to ITIL standard
show that the overall maturity level of ITSM in the
organization is about 1.54 (initial maturity level). The
obtained results according to CMMI-SVC standard
show a similar result - the maturity level of ITSM
usage in the organization is ML1 (initial maturity
level). The assessment of the use of ISO/IEC 20000-1
in the IT organization show that the overall
fulfillment of the 1SO 20000-1 requirements is about
24% (initial maturity level).

Each of standard/method we used has its own
rules and practices, and it is necessary to use more
than one method to get the actual quality level of
ITSM in the organization.

The conducted research in the paper evaluates the
target level of the organization maturity 2, but
analysis shows that IT organization has maturity level
1, and many improvement are needed to achieve
higher maturity level. Through methods we used, we
can make the conclusion that IT organization has
good basis for improvement, but it needs more
investments in business processes and training.
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