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" My certificates:  Software Engineering
Abo Ut me (2/2) — ITILV2 Foundation,  Professional Practice
— ITILV3 Foundation,
— PRINCE2 Awareness
— ISO/IEC 20000 Auditor Requirements (FISMA),
— ITIL Service Transition,
— ITIL Service Strategy,
— ITIL Continual Service Improvement,
— ITIL Service Design,
— Scrum Master Training Course (Wakaru)
— Lean Six Sigma Yellow Belt 2018
— Certified Efecte Administrator 2018

— Certified Microsoft Innovative Educator

— Information Security 1SO 27001 & ISO 27002 (KPMG)
— AWS Technical Essentials 2019

— ITIL4 Foundation,

Lt
CES 2023 in Las Vegas

— ITIL 4 Specialist: Create,Deliver and Support

— ITIL 4 Specialist: Direct, Plan and Improve

= Digital Innovation Hubs: @jlk @ ==

Technology
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YH 1. Introduction Personal Digital

Assistant (PDA)

Y,

= A Software Engineer's work has changed a lot in 25 years
= Y2000: A few main progr. languages (Java, C++, C, others) -

= Y2025: Explosion of languages, strong focus on cloud & web
programming (JavaScript, Python, others), wide variety of tools
(Github, Docker, Kubernetes), fast evolution of technologies

A aWS ‘ Red Hat

Internet of

OpenShift
Azure services ClOlld SEI'VICES Thlngs (IOT)
‘|— ‘f" = 24 m;‘
;,-eafcae ubsetprons opgfr:izzzon Anasi;rt?:sn;obs AE:;;TO?::.E,], E d ge
Robotic Process Artificial Computing Blockchain
Automation (RPA) Intelligence
(AI)
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1. Introduction - Services
Computing as a research fleld

IT Service Management

Services Eaee (B

Computing ;

‘ Services
Computing

'& Delivery Liang-Jie Zhang
6= i
@ ' Cptimizati Services
. &- larketing
Jod

Service-Oriented Architecture (SOA)

$ A A
¥ 3 . .
’ Business process } [ Web Services Interriet ] Egppllcaugﬁ
standards (OASIS) standards (W3C) standards EE'IF} % Domains }
7 Grid Ll RN " Figure: Services
SOftwaI'e Parallel & smpu Soft LML & IML Internet (WWW) C 5 t book
Distributed System gt J«f” & Networking omputing boo
Engineering (https://link.springer.co

Engineering m/book/10.1007/978-3-

540-38284-3)

http://researcher.watson.ibm.com/researcher/view_gro
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YW 1. Introduction - Benefits of IT Service
Management

= Customer support
- Less tracking of lost requests

- Less angry phone calls from users & customers
- Clear and more consistent classification & escalation rules
- Well-documented permanent solutions and workarounds

= Service production

]
- Less queries from customer support regarding the status "‘ 8
of bug fixes |

- More time for building new features & properties // \
- Decreased number of bug fixes to deliver B |

UEF// University of Eastern Finland Software developer



1. Introduction - Benefits of IT Service
Management

Y-
s

N

= Management and sales
- Increased transparency of service

production i?sspsitearff Happier  Happier
—~ More detailed and accurate information CEOs Sustainability
services and their utilization rate Cloud SaaS CO2 Managers
calculations

- Clear and up-to-date service descriptions

Everybody wins!!
Summary of ITSM benefits -

= =
= ~- > Sl

=W
-y

Increased Improved Less
Productivity & Lower IT Costs Customer .
. . Risks
Transparency Satisfaction
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Al 2.Bridging Software Engineering

and ITSM

= ITSM is only as strong as the systems it manages

N

= High-quality engineering ensures scalability, maintainability, security,
compliance of services and sustainability (Green ICT)

= Poor engineering -> Bottlenecks, outages & higher costs in service operation

Software IT Service
. . Management
Engineering 5
Service processes
Software processes Tt : {1
Bugs . IT service
ystems CMDB
Products e Problems
Defects Software Projects Changes LA .
UEF// University of Eastern Finland Releases Incidents




\'ﬁ 2.1. Relationships between Software Engineering and

N

ITSM support practices —
_ @ ervice
’ Support » requests . aal -
cases P \-‘{!’ S Service Reque
Incident Management = Management
Customer Solutions  Service Desk (1-level)

: Workarounds &
g .
Permanent solutions
Escalated :
Incidents \¥ Z

Release packages 2.level IM Problem Mgint
. Software & - Problem Control
What is the role of Software hardware defects - Error Control Service design

~~Proactive problem mgmt

Engineers in ITSM (Service

Support)? elease Mgmt - N " = i >
Change Mgmt h T A Ty
A Vpioblems !

3-level IM (product development, problem
UEF// University of Eastern Finland management, suppliers)




2.1. Relationships between Software
Engineering and ITSM practices

= Incident Management: Quick resolution through root-cause-ready
systems (product dev. = 3rd level IM)

= Problem Management: Produce engineering fixes, not just
workarounds

= Change & Release Management: Build and deliver release packages
= Knowledge Management: Share best practices, reusable components

= Service desigh and implementation through software development
lifecycle, increased sustainability of services through code optimization

= Service Testing: Use various types of software testing

UEF// University of Eastern Finland
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A 2.1. Relationships between Software

Engineering and ITSM practices
Service Testing (ITIL)

3

Volume, stress,
load and
scalability

testing

Knowledge
transfer and
competence

testing

Usability testing

Process and
procedure
testing

Backup and
recovery testing

Accessibility Performance,

testing Coherency capa.c?ty and
testing resilience

testing
Compatibility

testing Availability
testing
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2.2. Why Software Engineering is not
adequate for managing IT services?

\

Y,

. . IT Service Management
Software Engineering (ITSM)

Building software Delivering and
systems supporting IT services

Reliable, efficient,
customer-focused

Focus

Functional, scalable,

Primary Goal maintainable code

service
Methodologies Agile, DevOps, Waterfall LIS, CQIE, (SONISE
20000
Scope Development lifecycle Full service lifecycle:
strategy to improvement
Developers, testers, End users, service desk,

Stakeholders ) .
product managers operations, business

UEF// University of Eastern Finland



Y 3. Software Engineering Excellence:
the backbone of modern IT Service
Management

= Software Engineering is “the application of a systematic,
disciplined, quantifiable approach to the development, operation,
and maintenance of software”.

= Service management is “the implementation and management of
quality IT services that meet the needs of the business”.

= There are 3 main reasons why software engineering excellence is
the backbone of modern IT service management  Engineering Excellence of Netflix:

Y,

. - e Architectural excellence
= Software Engineering Excellence makes ITSM . Culture of experimentation
1. Systematic * Scalable leadership (end-to-end
2. Agile & Scalable ownership of services)
3. Holistic 1Gade S. (2025) From Chaos to Confidence: Netflix’s
UEF// University of Eastern Finland Engineering Leaders on Building for Scale



YNl 3.1. Systematic approach (1/2)

= Software Engineering brings discipline and rigor to digital transformation
and design, development & management of services

From DT chaos To holistic Service Mgmt
Applications

N

Tools

Service governance

Digital experiments

Portfolio
Programmes m ITSM

Digital -
Products SERVICE

ransformation

»  Project/product lifecycle

Repositories & backlogs
Discipline Roles & Responsibilities
Change & Conf. Management
Design & Development

Service management

Siloed IT operations

UEF// University of Eastern Finland
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Y,

3.1. Systematic approach (2/2) ...\ es0¢

n Discli.plin.e ref$r§ to the consistent - 1SO27001
application of best practices,
standards, and processes. : GDPR

- Mindset and behavior of developers and Web
teams accessibility
= Rigor refers to the thoroughness,
precision, and analytical depth with NIS2
which software is designed, Sustainabili
ustainability

implemented, and validated.

- Using formal methods, ensuring
correctness, applying sound engineering

rinciples.
P P =

Rigor: Calibration of the smart scale
UEF// University of Eastern Finland -




3.2. Agile & scalable approach (1/2)

Project status?

Y-
s

N

= Agile software development approach enables success in
Service Design / Development or Digital Transformation
projects

= Several agile methologies available (XP, Scrum, SaFE etc.) .

= Scrum is a lightweight framework that
- helps people, teams and organizations generate value

Le: fsk i Ref] isier o
A

- through adaptive solutions for complex problems.
= Key benefits in the context of service mgmt

1. Increased transparency to service development

2. Splits large projects into manageable tasks

Schwaber, K. and Sutherland, J. (2020) The Scrum Guide - The Definitive Guide to Scrum: The Rules of the Game

UEF// University of Eastern Finland
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Yl 3.2. Agile & scalable approach (2/2)

= Agile addresses facing uncertainty

= "Welcome changes, we are living (=developing software) in a VUCA
world!”

= Agile + Scalable: Software engineers play a crucial role in planning
scalability of systems (f ex. architecture that supports scalability)

TR CONEWS

B es o SUEZ CANAL
e Bl OCKED
EVER GIVEN

Find in video from 00:10 Ever Given's Stuck Ship

VUCA = Volatlle, Uncertamty, Complexity, Ambiguity

UEF// University of Eastern Finland



3.3. Holistic approach

\

Y,

SeI'Vice management, Figure 1 — Service management system
Service users

Customers

SERVICE MANAGEMENT SYSTEM (SMS)
(Internal & CONTEXT OF THE ORGANIZATION
External) + Organization and its Context « Interested Partes * Scope of the SMS + Establish the SMS

LEADERSHIP
* Leadership & Commitment  « Policy  * Roles, Responsibiliies and Authortes

— - PLANNING
* Risks and Opportunties  * Obtyectives  » Plan the SMS

SUPPORT OF THE SMS
SemvcE * Resources « Competence * Awareness * Communication * Documented information « Knowledge
REQUREMENTS
OPERATION OF THE SMS

OPERATIONA. PLANNNG 8 CONTROL  RELATIONSP & AGREEMENT Servce Desion, BuaD & TRANSITON

* Business Relatonshp * Change Management
SERVICE PORTFOLIO Management * Service Design and Transition
'gemoes;""’? * Service Level Management * Reiease & Deployment Management
\an the Services * Supplser Management RESOLUTION AND FULFILMENT

* Control of Parties nvolved in the

Semvces Service Lidecycle ¢ Inadent Management
.  Service Reques! Management
i::‘\ce Cataiogue Management . " Man "
. 4 Mmﬂ LY & Devano
* Configuration Management * Budgeting & Accounting SERVICE ASSURANCE
for Services * Service Avadabdty Management
* Demand Management * Service Continuity Management
* Capacity Management * Informaton Security Management
PERFORMANCE EVALUATION IMPROVEMENT
* Monitoring. Measurement. Analysis & Evaluation « Noncontarmty and Correct-ve Achon
* infernal Audit « Contnual Improvement
* Management Review
* Service Reporting

UEF// University of Eastern Finland

Engineering excellence supports a shift from siloed IT operations to holistic

Other management
systems (e.g. ISO
14001 env mgmt)

SERVICE LIFECYCLE

SERVICE
STRATEGY
SERVICE
DESIGN
CONTINUAL \

SERVICE
IMPROVEMENT

Figure: ISO/ IEC 20000 service management system

SERVICE
TRANSITION

. SERVICE -
OPERATION

18
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4. Case: Creating a tank level monitoring service for
a forest machine operator with agile software

development approach
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4.1. Requirements

"Monitoring of liquids has been challenging,
especially in remote storages. We would like
to monitor them remotely to ensure that
there is enough stuff for the machines. If we
lack critical liquids, the machines cannot
get into the forest," the CEO of Motoajo.

How many litres of
marking dye we have
in remote storages?

Could we minimize
traveling to remote
storage sites?

Green and Dlgltal L=
Forest Machine O eratl’ons

The marking color is used to
: indicate different types of
e timber.

UEF// University of Eastern Finland
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N

4.1. Requirements

= The project team gathered requirements by

interviewing Motoajo’s employees

visiting the main warehouse & remote warehouses
(fall, winter)

getting familiar with the different types of
containers

gathering additional information about Motoajo's
operational processes,

having discussions with several sensor
manufacturers

UEF// University of Eastern Finland




Y- .
YN 4.2. Design and Development
Etaisyys nesteen pintaan sailion oﬁessa TYHJA (cm)
= Trial handbook (part 1) to EU project 100
Coordinator (1 ._1 5.1 1 ) Etdisyys nesteen pintaan silion ollessa TAYSI (cm)
= User stories (19.11.2021) 5
= Tech SpeCiﬁcatiOn & purchase of loT Annetaan "neste vahissi" -ilmoitus, kun siilisss on jljells %
sensors (November) 30
u Development Of mOblle appllcathn (2 Annetaan "neste loppu" -ilmoitus, kun séiliéssa on jaljelld %
sprints), loT dashboard, configuration & s
coding
= Delivery of tank level sensors to Motoajo

(22.12)
= Ul Design review (5.1.2022)

UEF// University of Eastern Finland
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The Nerviot service was acquired from Secora Oy for the

collection of IoT data from the containers.

loT Data Browser

YW 4.2. Design and Development

Risk management:
Global supply chain
challenges affected
availability of IoT

4 components

Show entries Search: | ‘ Copy || csv H Excel
Device Date 4 Key Value

Joensuu Hydraulisljy 2ZEDB 12.02.2022 15:48 distance 65
Joensuu Hydrauliljy 2EDB 12.02.2022 15:48 temp 18
Joensuu Hydrauliljy 2EDB 12.02:2022 15:48 rssi -116
Murmes var sininen 32DD 12.02.2022 21:39 rssi -115
Murmes vari sininen 32DD 12.02.2022 21:39 temp 25
Murmes var sininen 32DD 12.02.2022 21:39 distance 77
Joensuu Hydraulialjy 2EDB 12.02.2022 22:26 distance 65
Joensuu Hydraulialjy 2EDB 12.02.2022 22:26 temp 18
Joensuu Hydraulialjy 2EDB 12.02.2022 22:26 rssi -114
Nurmes vari sininen 32DD 13.02.2022 03:33 rssi -95

UEF// University of Eastern Finland
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4.3. System testing

Table 3: Calibration of sensors

Y,

Test case input Expected | Actual result Deviation | Notes
result

Create a new container New New container created Uniqueid | Ok
Product code Tuotekoodi, container was not
Product name tuotenimi exists in Laatikan koko Muu linked
Product info Tuoteinfo database correctly

i 53ili6n tilavuus, litraa 15001
Link product to the test toa
company Minka yrityksen Sis3its3 nestetts Olut - Karhu company
alle tulee in system

R, . Anturin url Ei mairitetty - s .

Volume of container: 1500 admin vie
IitEI’ PIN-koodi asetettu 4 Kylla (Valayta laatikon PiN)

Lo wus! laatikko tai sillic Kuuluu varastoon Aika_dih_kajaani

. Kajaani, 34433 Kajaani
L & mi 3 koo

System testing revealed some improvement areas in the system:
* The system should inform the user about a password that is too short.
* A customer should not be able to view other customer’s containers

UEF// University of Eastern Finland




YN 4.4. Deployment

(1) Motoajo Oy

Nurmes-sailio

= Three tank level sensor modules were
deployed to Motoajo.

= Motoajo can use information from tank

I eve | S e n S O rS 13.04.2022 16:00 séilji;js:;iél.nitattu olevan n. 87 %
- to make informed decisions about when to
Order more fluids and TarkistaIopuksi,ettérlr:éérétrésméévétjapaina
- to ensure the availability of fluids for the
machines.

= The service also enables significant CO2

savings due to reduced traveling to remote Motoajo is part of Green

sites
= Motoajo has identified several further ICT project VICTIS N
improvement ideas and extension points for JLEI_S_

loT-based monitoring (e.g. waste recycling)
UEF// University of Eastern Finland
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4.5. How Software Engineering skills
enabled success in service
development?

= Multiple requirements gathering
techniques were applied and provided a rich
view of the business environment of the
service.

Y-
s

N

= Agile approach enabled us to focus on value
and deliver the service in time & within budget
despite the changes in monitoring target.

= System testing with good old test cases

im proved the qua | ity of the service. Figure: Celebrating a project milestone: the
= AWS cloud provi des scalabil ity first tank level sensor has been deployed

UEF// University of Eastern Finland



6. Conclusion

Software Engineering Excellence

1. Brings rigor and discipline to service
development & management

2. Provides agile mindset (complex projects split *&
into sprints & tasks, changes welcome)

3. Ensures holistic, reliable, end-to-end service
management

Transforms ITSM from a reactive support Everybody
function into a proactive, strategic enabler of

. ; wins!!
digital transformation.

UEF// University of Eastern Finland



Thank you! Questions / Comments?
marko.jantti@uef.fi

Marko Jantti @

University Lecturer, Associate
Professor (Docent) in Digital Servic...

Kuopio, Northern Savonia

University of Eastern Finland

We are in the middle
of knowhere. UEF.

Euroopan unionin
rahoittama t

Funded by
the European Union
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