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Preface

This document describes my work portfolio, i.e., it is a showcase of my creative work
within teaching, research and development (R&D) within the area Industrial IT,
Automation and Software Engineering.

| have been working within the field system engineering, industrial IT and
automation for the last 20 years. My background is from the industry where | was
working with Industrial IT, Automation and Software Engineering tasks for about 12
years.

The last 10 years | have been working in academia within the same field. Currently |
work at University of South-Eastern Norway. Research and development activities
are within Software Engineering, Automation Systems, the Internet of Things (loT),
Industry 4.0, Cloud services, Mobile and Smart technology.

My special expertise is the practical use of information technology and connect it to
applications within the fields of industrial IT, automation and software engineering,
as well as teaching facilities, teaching activities and research and development
projects, with great emphasis on e-learning and digitization within the above-
mentioned disciplines. The research and development projects are strongly linked to
local industry. My publications are characterized by international cooperation, but
also close collaboration with local industry.

| develop and maintain a web site/blog, where all my work is published, both
teaching material, and research and development material, including more than 100
videos within Industrial IT, Automation and Software Engineering.

Technology Blog:

http://www.halvorsen.blog

Hans-Petter Halvorsen
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Part 1 : Overview

This part will introduce my work, my working fields, overview of work experience,
Curriculum Vitae, my Blog and the contents. My main working area is within
Software Engineering, Industrial IT and Automation.
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1 Introduction

| work at University of South-Eastern Norway (from 4th May 2018).

At University of South-Eastern Norway, | work with teaching, research and
development, programming and system development, laboratory work and data
acquisition within the area Industrial IT, Automation and Software Engineering.

Figure 1-1 shows a so-called “Word Cloud” of my work.
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Figure 1-1: Word Cloud of my Work
All my work is published on my Blog:

https://www.halvorsen.blog

This document has the following structure:

e Part 1: Introduction and Overview

e Part 2: Teaching

e Part 3: Research and Development

e Part 4: Detailed Overview of Selected R&D Projects
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1 Introduction

The different parts contain the following:

Part 1: Overview

This part contains the following topics:

e Introduction

e Curriculum Vita

e Work Experience from Industry
e Technology Web Site

e Technology Blog

e Industrial IT and Automation

e Software Engineering

Part 2: Teaching

This part contains the following topics:

e Teaching Activities

e E-learning

e Teaching at Bachelor Level

e Teaching at Master Level

e Practical Teaching Methods

e Using Videos in Teaching

e Flexible Teaching Facilities

e Agile and Scrum Methodology
e Programming

e Programming for “Kids”

Part 3: Research and Development (R&D)

This part contains the following topics:

e Research Activities

e International Publications
e Research Groups

e Projects at Bachelor Level
e Projects at Master Level

Work Portfolio - Part 1: Overview



15 1 Introduction

Part 4: R&D Project Examples and Applications

This part contains information about some of the main areas of R&D projects | am
involved in:

e Environmental Public Health Information Management Systems

e Smart Houses and Buildings, Home Automation and Smart Technology
e Automation Systems and Industry 4.0

e Weather Systems

e Health and Welfare Technology

e Software Engineering and Project Planning and Management

The different parts and the different chapters in this document may be read
independently of each other.

1.1 Industrial IT and Automation

| work with teaching, research and development within Industrial IT, Automation
and Software Engineering. See Figure 1-2.

Process Control SCADA

Automation Instrumentation

Machine Learning

Monitoring

Industry 4.0 OPC
Cyber Security

Teaching,
Research and
Development

Data Acquisition Cloud Computing

Software
Engineering

Industrial
IT

Web and Mobile
Technology

Database

Systems Internet of Things

Programming

Figure 1-2: Teaching, Research and Development within Software Engineering,
Industrial IT and Automation
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16 1 Introduction

In Figure 1-3 we see an overview of my main working fields within these areas:

Industrial IT and Automation

I~y

Industry
Sensor Technology |Smart Sensor P
Py

. Programming :Tools&AnaIysis‘
Network “

/4
Ej Logging

State Estimation

Industrial IT

System

Application Examples:
Identification

Modelling

, saos Factory Automation

P Control
rocess Control . ¢

Control Systems Monitoring

Home
Automation

PID, MPC

Figure 1-3: Working Fields
For more information, see the following web page:

http://www.halvorsen.blog/documents/technology/industrial it automation.php

and

https://www.halvorsen.blog/documents/programming/software engineering/softw

are engineering.php

At the University of south-Eastern Norway, we have 5 years’ study within Industrial
IT and Automation, i.e., a 3-year Bachelor study within “Informatikk og
Automatisering” (in Norwegian) or “Informatics and Automation” (the study is
taught in Norwegian) and a 2-year Master study in “Industrial IT and Automation”
(the study is taught in English).

System engineering and software engineering is the foundation if you want to
develop solutions within Industrial IT and Automation.

Work Portfolio - Part 1: Overview
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17 1 Introduction

http://www.halvorsen.blog/documents/programming/software engineering/softw

are engineering.php

| am teaching system engineering/software engineering at Bachelor level, but | also
use and apply that area in other courses and in research and development projects,
because it is the fundamental for all other activities.

| have relevant background (more than 12 years) from industry within the fields
Industrial IT, System/Software Engineering and Automation which | rely on in my
teaching and research and development projects.

1.2 Web Site/Blog

| develop and maintain a web site/blog, where all my work is published, both
teaching material, and research and development material.

My web site/blog http://www.halvorsen.blog are my channel for publishing the

teaching material, R&D material, etc. to a broad audience. In addition, the web
site/blog are sources to national and international collaboration, because | daily
meet peers worldwide through my web site/blog.

The web site/blog has more than 200 (typically between 200-400) daily visitors from
all over the world. Totally, this is more than 1400 weekly visitors and about 75.000
yearly visitors. This way | have a broad audience for my published work, either if its
teaching or research and development. By publishing all my work on the Blog, | get a
broad audience for my work and | get in contact with people with common interests
all over the world.

So far, visitors from 100 different countries have been visiting my web site/blog, so
we can talk about internationalization in a large scale.

The web site/blog is for those who are interested in technology, teaching and
research and development. In addition, it is my main portal for all my teaching
activities at the university. It is a portal for all my teaching material, either it is
written documents | have made available online, or additional resources like videos,
lab assignments, previous exams, etc. course schedules, etc. are all also available
online for the students. The course schedules are highly interactive with syllabus,
videos, exercises, lab assighnments, etc. just a click away.
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18 1 Introduction

All my work is published on my web site/blog.
Technology Blog:

http://www.halvorsen.blog

You could say the web site/blog is a hub that collects all my work within teaching
and research and development. See Figure 1-4.

. Textbooks
Tutorials and ‘
Examples | i ﬁ Videos D

Teaching Technical Resources
Apps and Services D

Y

Blog Posts, News and

Hub

Discussions
LT \
www.halvorsen.blog

Projects

Research and Development
a1, O

Innovative Ideas

Figure 1-4: Web Site/Blog — A Hub for Creative Work within Teaching, Research
and Development

On the web site/blog you will find:

e Teaching Resources

e Research and Development

e overview of Projects, both previous and ongoing projects, including student
projects and research and development projects

e Different technical resources like videos, textbooks, tutorials and examples

¢ |nnovative ideas within different aspects

e Blog posts, news and discussions within Industrial IT, Automation and
Software Engineering

Work Portfolio - Part 1: Overview


http://www.halvorsen.blog/

19

1 Introduction

e Apps and Services — lots of applications and services within different areas are
available for free (open access and open source). These Apps and Services
have been made from scratch.

Everything web site/blog are open access and open source, which means students,
educators, researchers, etc. can use it in their teaching or research or development

projects.

In Figure 1-5 we see an example number of visitors and where they are located.

Thursday, 19 Nov

Sessions

219

27.00

03:00
06:00
09:00
12:004
15:00
18:00

untry/Territory

Figure 1-5: Daily Visitors at my Blog grouped by Country

21:004
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2 Curriculum Vitae (CV)

2.1 Personal Information

Name: Hans-Petter Halvorsen
Date of Birth: 1972.01.06

E-mail: hans.p.halvorsen@usn.no
Technology Blog: http://www.halvorsen.blog

2.2 Work Information

Present Work: University of South-Eastern Norway
Title: Assistant Professor

Web: http://www.halvorsen.blog/documents/portfolio

2.2.1 Work History

Time Work

2018 - University of South-Eastern Norway

Assistant Professor within Software Engineering, Industrial
IT and Automation

2016 - 2018 University College of Southeast Norway

Assistant Professor within Software Engineering, Industrial
IT and Automation

2009 - 2016 Telemark University College

20
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21 2 Curriculum Vitae

Worked as a Senior Engineer within the fields System
Development, Cybernetics and Industrial IT and Data
Communication.

2005 - 2009 Baze Technology AS

Worked with Software, System Development and Software
Architecture. Software Engineer, Software Architect,
Product Owner.

1997-2005 CARDIAC AS

Worked with Software, System Development and Software
Architecture. Software Engineer, Software Architect.

| have been working as a System Developer, System Architect and Product Manager
within leading Software Companies for about 12 years. | have been working with
subjects such as:

e Software Development, Software Engineering, Project Management for
Software Projects, Software Architecture

e LabVIEW Programming

e Microsoft .NET Platform (Visual Studio with C#, VB.NET) and ASP.NET

e Database Applications and Microsoft SQL Server Applications

e Web Programming (ASP.NET, PHP, HTML, JavaScript, CSS, etc.)

e Software Design (Software Architect) and Testing

e Team Systems and the Team Foundation Server

e Virtualization

e Project and Product Management

| have been involved in many deliveries (Software/System Engineering Projects) to
leading Norwegian and International Companies, such as Yara, Statoil, Norske Skog,
Norsk Avfallshandtering, AHUS, St. Olavs Hospital, etc.

2.2.2 Educational Information

Time University

1995-1997 Telemark University College
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2 Curriculum Vitae

M.Sc. in Systems and Control Engineering/Process
Automation/Cybernetics

1992-1995 @stfold University College

B.Sc. in Systems and Control Engineering

2.3 Working Fields

These are my main working/research/teaching fields:

Software Engineering: System Development, Software Development,
Programming and Software Architecture, Software Engineering,
Programming, .NET, Visual Studio, VB.NET, C#, LabVIEW, MATLAB, Database
Systems, SQL, etc.

Smart Technology

Home Automation Systems: Home Automation and Smart House solutions,
Internet of Things (loT). Cloud Computing. Industry 4.0 and Smart Factory
Solutions.

Automation, Cybernetics and Process Control: Control Theory, Data
Acquisition Systems, Process Control Systems such as DeltaV, etc.

Mobile Technology for Measurement and Control: Wireless Sensor Network,
Wireless Data Acquisition, Tablets and Smartphones, etc.

Industrial IT and Data Communication: OPC, Real-Time Systems, Wireless
Sensor Networks (WSN), etc.

Research and development within Data Management, Logging, Control and
Monitoring Applications.
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Figure 2-1: Working Fields
For more details about these topics and my work, see web site/blog.
Technology Blog:

http://www.halvorsen.blog

2.4 Teaching

| have the necessary educational studies within “Hggskolepedagogikk”. Within my
teaching, | use modern teaching principles such as PBL/PBBL methodology, Flipped
Classroom, etc.

2.4.1 E-learning

Digital tools, Blogs, Videos, Interactive boards (SmartBoard, ActivBoard, iPad), etc.
are used within my teaching.

| also use Agile methods and Scrum methodology known from System/Software
Engineering within my teaching to provide a simplified project model and
interaction with the students.
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| use Educational Software such as MS Office, MS Word, Excel, PowerPoint, Visio,
Skype for Business, Camtasia Studio, Activinspire, NoteBook for SmartBoard,
EndNote, EverNote, OneNote, OneDrive, DropBox, Fronter, YouTube (Video),
Kahoot, Google Forms, etc.

2.4.2 Practical Teaching

My teaching platform is to involve lots of practical work for the students such as
PBL/PBBL, Projects and Laboratory Work in ALL aspects of the teaching, i.e.,
Learning by doing. | have the last 5 years systematically built up from scratch
modern and flexible classrooms for such teaching methods, where the students can
sit in groups, have access to necessary equipment, data network and electricity.
Interactive boards, chalkboards/Whiteboards and other e-learning aids are present
within the same rooms using all the walls available in room.

All teaching material, etc. are published here: http://www.halvorsen.blog

2.4.3 Study Programs

| am involved in the following Study Programs at University of South-Eastern Norway
(previously Telemark University College and University College of Southeast
Norway):

e Informatikk og Automatisering (IA) (Informatics and Automation), Bachelor
e Industrial IT and Automation (IlA), Master (Campus Study Program)
e Industrial IT and Automation (llA), Master (Online Study Program)

| am/have been involved in the following Courses at University of South-Eastern
Norway (previously Telemark University College and University College of Southeast
Norway):

2.4.4 Bachelor Level

| am/have been involved in the following Bachelor courses at University of South-
Eastern Norway.

Current Courses:
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IA4412 - Software Engineering (Course coordinator)
PRH606 - Main Project (Supervisor)

Previous Courses:

IA3112 - Automation Systems (“Automatiseringsteknikk”) (Laboratory Work,
LabVIEW Training, etc.)

IA4212 - Instrumentation (“Instrumenteringsteknikk”) (LabVIEW Training)
EE4007 - Cybernetics Foundation (Laboratory Work)

EE4107 - Cybernetics Advanced (Course coordinator, Lab Work + Project)
EE3107 - Cybernetics Project (Course Coordinator)

PRG106 - 1. Semester Project (F1 project) (Supervisor)

IA6209 - Industrial Communication and Computer Network (Lab
Work/Project)

IA5106 — “Automatiseringsteknikk og praktisk modellering” (Lab
Work/Project)

EE4209 — Model-based Control (Course coordinator, Teaching, Lab Work)

Most of these previous courses no longer exist at University of South-Eastern

Norway due to changes in the curricula and the study programs.

2.4.5 Master Level

The Master courses are taught in English. | am involved in the following Master level

courses at University of South-Eastern Norway:

MATLAB Course (course coordinator and instructor)

SCE4206 - Systems and Control Laboratory (course coordinator)
SCE2006 - Industrial Information Technology (Lab Work/Projects)
SCE4006 - Project (Supervisor)

FMH606 - Master's Thesis (Supervisor)

SCE1213 - Hard/Soft Sensors in Process Measurements

For more details about these courses, see my Web site:

http://www.halvorsen.blog/documents/teaching/teaching.php
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2.5 Published Teaching Material

| have published Teaching Material in these Categories:

e |Lecture Notes, see
http://www.halvorsen.blog/documents/teaching/teaching material.php

e Tutorials within Programming, Industrial IT, Databases, Control & Simulation,
DAQ, etc.

e Lecture Notes within Cybernetics, Automation, Control and Simulation

e Teaching material within Software Engineering

e MATLAB Training

e LabVIEW Courses and LabVIEW Training

e Industrial IT and Automation

e Videos, more than 100 videos used in teaching and R&D within Industrial IT,
Automation and Software Engineering.

See Web site http://www.halvorsen.blog for all published teaching material

(documents, tutorials, web sites, videos and other resources).

2.6 Research and Development (R&D)

I'm involved in the following Research Groups available at University of South-
Eastern Norway:

e SMART Technology
https://www.usn.no/research/our-research/technology/smart/
e Telemark Modeling and Control Centre (TMCC)
https://www.usn.no/english/research/our-research/technology/telemark-

modeling-and-control-center/

More about these research groups later in the document. Below you see some of
the publications that has been carried our as part of these research groups.

2.6.1 List of Publications

Below you find a list of official R&D Publications.
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Scientific Articles

Monitoring of selected Numeric Water Quality Criteria (NWQC) using loT
Platform - Digitalizing Water Care System (WCS) - Hans-Petter Halvorsen, Colin
Dubreuil, F. Hansen, R. Bakke, J. Timmerberg, J-M. Thiriet, S. Mylvaganam, 2019.
Modelling of Anti-icing System for Airplanes - Maths Halstensen, Joachim
Lundberg, Hans-Petter Halvorsen, 2019.

Sandboxing for Cross-Platform Applications of Robots - Hans-Petter Halvorsen,
Alexander Jonsaas, Lilly Eikehaug, Saba Mylvaganam - 2019 IEEE International
Symposium on RObotic and Sensors Environments (ROSE), June 17-18, 2019,
Ontario, Canada.

Constructive Alignment with Student in Centre and Front - Experience from
Case-projects and Intensive Summer Courses - Hans-Petter Halvorsen, Josef
Timmerberg, Saba Mylvaganam - MNT Conference, March 28-29, 2019, Tromsg,
Norway.

Fusion of Body Sensors’ Data and Video Images in Assistive Technology - Hans-
Petter Halvorsen, Karina Kaspersen, Alexander Jonsaas, Saba Mylvaganam - IEEE
Sensors Applications Symposium (SAS), March 11-13, 2019, Sophia Antipolis,
France.

Environmental Monitoring with focus on Emissions using loT Platform for
Mobile Alert — Hans-Petter Halvorsen, Ola Anton Grytten, Martin Veel Svendsen,
Saba Mylvaganam — EAEEIE, The 28th EAEEIE Annual Conference, September 26-
28, 2018, Reykjavik.

Case Studies in loT - Smart-Home Solutions - Hans-Petter Halvorsen, Alexander
Jonsaas, Josef Timmerberg, Saba Mylvaganam - EAEEIE 2017, The 27th EAEEIE
Annual Conference, June 7-9, 2017, Grenoble.

Industrial IT and Automation - Curricula and Experience at USN in the context
of Industry 4.0 - Hans-Petter Halvorsen, Nils Olav Skeie, Saba Mylvaganam -
EAEEIE 2017, The 27th EAEEIE Annual Conference, June 7-9, 2017, Grenoble.
Remote control of a robotic arm - A cross-platform study using LabVIEW and
DeltaV - Hans-Petter Halvorsen, Alexander Jonsaas, Lilly Eikehaug, Sondre
Mogard, Hakon Viumdal, Rune Andersen, Saba Mylvaganam. ITEN2015
Conference, t6dz, Poland, September 2015.
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Project/Problem Based Learning in Electrical Engineering, IT and Automation -
Hans-Petter Halvorsen, Josef Timmerberg, Carsten Helgesen, Morten Pedersen,
Saba Mylvaganam. ITEN2015 Conference, £6dz, Poland, September 2015.
Experience with Case-projects in Bachelor and Master Studies in Electrical, IT
and Systems & Control Engineering - Hans-Petter Halvorsen, Josef Timmerberg,
Carsten Helgesen, Morten Pedersen, Saba Mylvaganam - EAEEIE 2013, 24th
EAEEIE (European Association for Education in Electrical and Information
Engineering) Annual Conference, Chania, Greece 30 - 31 of May, 2013.
Intermediate Measurement Node for Extension of WSN Coverage - Rabin Bilas
Pant, Hans Petter Halvorsen, Frode Skulbru, Saba Mylvaganam - Journal of Cyber
Security and Mobility, Vol. 2, 2013. Available from River Publishers.

Textbooks

Python Programming - Hans-Petter Halvorsen. ISBN: 978-82-691106-4-7. 2019.
Programmering with Arduino - Hans-Petter Halvorsen. ISBN: 978-82-691106-3-0.
2018

Arduino Programmering (in Norwegian) - Hans-Petter Halvorsen. ISBN: 978-82-
691106-2-3. 2018.

Software Development - A Practical Approach! - Hans-Petter Halvorsen. ISBN:
978-82-691106-0-9. 2017.

Industrial IT and Automation - A Practical Approach! - Hans-Petter Halvorsen.
ISBN: 978-82-691106-1-6. 2017.

In addition, | have published lots of R&D material, see my Web site

http://www.halvorsen.blog for all published work.

2.6.2 Development

Here are some Examples of different areas and fields within development tah | am

working with:

e Environmental Public Health Information Management System - Measure,
Collect and Monitoring of Environmental Data

e Smart Houses and Buildings - Data Management, Data Logging, Automation
and Monitoring within Houses and Buildings using Internet of Things (loT)
Technology
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Automation Systems and Industry 4.0 - Industrial Internet of Things (lloT),
Control and Automation Systems, Model Predictive Control using DeltaV, etc.
Mobile Technology for Measurement and Control - Wireless Sensor Network,
Data Acquisition, Development Technology for Mobile Devices such as Tablets
and Smartphones, Software Engineering, etc.

Datalogging, Management and Monitoring (DMM) Platform - with
Applications within Industrial IT, Automation, Industry 4.0, Smart Houses and
Buildings - An extensive platform with many applications within Smart Houses
and Buildings, Automation and Data Acquisition

Software Engineering and Project Management - Project Planning and Project
Management is important in all projects, also in in projects involving
development of Software.

See Web site http://www.halvorsen.blog/documents/projects/projects.php  for

more details about my R&D Projects.

2.7 Software

| am working with software such as:

2.7.1 Programming and Simulation Tools and Software

As part of my teaching and research work, | work daily with lots of programming

languages, simulation tools, and other relevant software. Below some of these tolls

are listed:

Microsoft Visual Studio and the .NET product family including C#, Visual Basic
Database Systems, including Microsoft SQL Server, MySQL and MariaDB
LabVIEW

MATLAB and Simulink

Python

Web Programming using techniques and software such as ASP, ASP.NET,
FrontPage and Expression Web, Dreamweaver, PHP, HTML, JavaScript, CSS,
Bootstrap, Internet Information Services (lIS), etc.

Team Systems, the Team Foundation Server and Azure DevOps

Virtualization using VMware and Virtual PC
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e InstallShield (software tool for creating installers or software packages)
e Visual Studio Code

e Anaconda and Spyder

e etc.

2.7.2 Educational Software

In addition to creating different tools from scratch, many other tools are used (or
have been used) in my daily teaching. Below some of these tolls are listed:

e MS Office, MS Word, Excel, PowerPoint, Visio, etc.
e Skype for Business

e Activelnspire

e NoteBook for SmartBoard

e EndNote

e EverNote, OneNote

e OneDrive, DropBox

e (Camtasia Studio

e Fronter, Canvas

e Radix (Video Server)

e Kahoot

e YouTube

e Google Documents, Google Forms for making quizzes, etc.
e etc.

2.8 Web Site/Blog

My web site/blog http://www.halvorsen.blog are my channel for publishing the

teaching material, R&D material, etc. to a broad audience. In addition, the web
site/blog are sources to national and international collaboration, because | daily
meet peers worldwide through my web site/blog.

| get request on weekly basis from people from other universities world-wide where
they want to use my teaching material, etc. in their courses. | also get lots of
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requests and feedback from Companies and Universities all over the world regarding
Collaboration, Teaching, Research and Development, Referencing to my work, etc.

The web site/blog are for those who are interested in technology, teaching and
research and development.

The web site/blog have more than 200 daily (200-400) visitors from all over the
world. Totally, this is more than 1400 weekly visitors and about 75.000 yearly
visitors.

So far, visitors from 100 different countries have been visiting my web site/blog, so
we can talk about internationalization in a large scale.

Here are some examples of feedback from users all over the world:

“I had gone through your blog. Your web page is a neat showcase of your innovative
idea, sincerity and honesty towards the teaching profession. It clearly proves your
degree of involvement and extent of dedication in teaching.”

“One of the best professor webpages | ever seen. Thank you for sharing.”

“I have watched almost all of your tutorial videos about LabVIEW which helps me
to build my knowledge. It was amazing. Your videos are well prepared and clear and
easily understandable.”

“It is not easy to get such a quality free educational videos and a person like you
who is willing to share his knowledge without cupidity.”

“I found your Blog and for me it was like an oasis in the middle of the desert.
Extremely thankful to you and really appreciate the detailed and in depth
explanation you provide in your Videos and the Material you share on your Blog.”

“My name is ... and | work at Dura Automotive in Auburn Hills, Michigan USA. | am
learning LabVIEW here, and | would like to tell you how much all the information
and tutorials you have on your site are fantastic for me as a beginner. | have also
looked around at some of your other topics, and | am very impressed. You have a
wealth of information only clicks away on my mouse.”

“I found on the internet your tutorial for data acquisition and it helped me so

”
!

much
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“I recently found your work on the internet. | am teaching an experimental physics
course and would like to use your work. | cannot find any commercially available
manuals.”

“I am just after finishing looking at the content on your website and would like to
thank you for you very well written content. | am three years using ... and ... also
dabble in ... and really enjoy finding sites like yours. Just said | would drop you a line
to say thanks.”

“It is written in such a nice way that | wanted to give you my compliments for your
work. Also, thank you for putting it on the internet, it really helps me forward.”

“My name is ... and | teach MATLAB at the Weizmann Institute, Rehovoth, Israel. ... |
would like to ask your permission to use parts of it in my course with due credits of
course to you and your institute.”

“Thank you for the excellent resources you have put together for your university.”
“Thank you for posting your .... It is one of the better guides | have found.”

“Hei Hans Petter. Ville bare si at hjemmesiden din er helt unik og takk for at du lar
alt dette vaere apent.” (in Norwegian).

“Hello, Professor! | am an Electrical Engineering student from Brazil. | found this blog
randomly on the internet and | found it incredible. | wish | could be a TUC student to
be able to use all of the tools you talk about here. | just wanted to congratulate you

”
1”.

because you are doing a great job! Best regards

“I found your blog and refereed many tutorials and other resources. Thank you so
much for your resources and your useful work. | used to refer your resources for my
research work.”

“It's really nice that this kind of mathematics was being shared in order for this kind
of thing to be learned and understood by a lot of people who wanted to gain some
techniques about it. Through this, it would surely be an easy thing for them to
achieve some good scores in mathematics.”

“I'like your tutorial on Microsoft SQL Server. So simple, easy to digest,
understandable, and with very good examples.”
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“Hi, was wanting to write on this blog for a while now and show my appreciation
and gratitude :) This blog helped me to get on my feet in the LabVIEW world two
years ago. Right from the basics of front panel and block diagrams to OPC
communication using shared variable engine and visualization in NI-MAX :). | am
doing my PhD on predictive control of microscale trigeneration systems for grid
reactivity and using LabVIEW on the field level of a building automation
architecture. This blog has helped me a lot and now | am also using it for developing
a State-Machine Control.”

“I'am all praises for you Hans-Petter Halvorsen and this blog. Hip-Hip Hurray!!”

“I want to say a very big thank you for the Introduction to Visual Studio and C#
Guide you developed. | had tried to understand the OOP concepts since 2011, but
it’s always been difficult. Reading your manual explained everything to me in details,
and broaden my understanding of OOP. I'm very delighted to have come across your
guide. Thanks a lot.”

“I teach MATLAB at a small college in Nebraska, USA, and | am trying to provide
good quality free textbooks for my students. May | have permission to use your
textbook for my course?”
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Work Experience from Industry

| have been working as a System Engineer, System Architect, Project and Product

Manager within leading Software Companies for about 12 years.

| have been working with technical topics such as:

Software Development, Software/System Engineering

Project Management for Software Projects

Software/System Architecture

LabVIEW Programming

Microsoft .NET Platform (Visual Studio with C#, VB.NET) and ASP.NET
Database Applications and Microsoft SQL Server Applications
Web Programming (ASP.NET, PHP, HTML, JavaScript, CSS, etc.)
Software Design (Software Architect) and Testing

Team Systems and the Team Foundation Server

Virtualization

Project and Product Management

| have been involved in many relevant customer projects and deliveries

(Software/System Engineering Projects) to leading Norwegian and International

Companies, such as Yara, Statoil, Norske skog, Norsk Avfallshandtering, AHUS, St.

Olavs Hospital, etc.

A part of previous work | have also been planned and established a “Techno Center”

for pupils at elementary school who wants to learn more about technology. This

center established at “Hergya” in Porsgrunn, Norway.

This background, and my previous work at CARDIAC and Baze Technology is ideal for

my present work in academia. Here | learned system engineering, industrial IT and

Automation from the ground and in a very practical way with a lot of existing and

highly relevant projects within these areas.
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3.1 Baze Technology AS

In Baze Technology | have been working as a System Engineer, System Architect,
Project and Product Manager.

The main working field was within Industrial IT, Software Development and
Automation. See Figure 3-1, Figure 3-2 and Figure 3-3 for some examples and
applications | have been involved with.
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Figure 3-1: Technical Platform [http://bazetechnology.com]

Figure 3-1 shows the technical platform we developed and used in many
installations for large customers like Norske Skog, Yara, Statoil, etc.
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Figure 3-3: Front-end Portal [http://bazetechnology.com]
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Today, Baze Technology has changed focus and Baze Technology has split into
multiple companies, such as BazeField and BazePort.

Web Sites:

http://www.bazeport.com

http://bazefield.com

Other relevant links:

http://heroya-industripark.no/Aktuelt/Vind-i-seilene-for-vekstbedriften-Baze-
Technology

http://www.varden.no/nyheter/betyr-flere-arbeidsplasser-til-porsgrunn-1.1526843

3.2 CARDIAC AS

In CARDIAC | was working as a System Engineer, System Architect, Project and
Product Manager for several years.

The main working field was within Industrial IT, Software Development and
Automation. See Figure 3-4 for some examples and applications | have been
involved with.
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Different Client Devices (incl. portals)

IMATIS® Unified Solutions

Patient
Mobile
Self-Service and
i

External Systems

Figure 3-4: Industrial IT and Automation Platform [CARDIAC AS]

We developed advanced systems for the process industry, laboratories and
hospitals.

Today, CARDIAC no longer exists and previously CARDIAC has been split into
multiple companies, such as Imatis AS. The focus is now purely within health and
medical IT.

See http://imatis.com for more details.
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4 Web Site/Blog

4.1 Introduction

My web site/blog http://www.halvorsen.blog are my channel for publishing the

teaching material, R&D material, etc. to a broad audience. In addition, the web
site/blog is a source to national and international collaboration, because | daily meet
peers worldwide through my Blog.

So why use a blog or web site for my research and development work?

The Blog has between 200-400 daily visitors from all over the world. The web
site/blog is for those who are interested in technology, teaching and research and
development.

So far, visitors from about 100 different countries have been visiting the web
site/blog, so we can talk about internationalization in a large scale.

The web site/blog is a result of systematic work for many years. All the contents and
the platform itself has been made from the ground.

You could say the web site/blog is a hub that collects all my work within teaching
and research and development, see Figure 4-1.

Typical readers of the web site/blog are:

e Students

e Teachers and educators
e Scientists

e Etc.

They use the available resources in their studies and work, and most of the users are
from outside Norway. The resources are built up in a pedagogical way, and | get lots
of feedback from the users.
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Figure 4-1: Web Site/Blog - Hub of Creative Work within Teaching, Research and
Development

On the web site/blog you will find:

e Teaching Resources

e Research and Development

e overview of Projects, both previous and ongoing projects, including student
projects and research and development projects

e Different technical resources like videos, textbooks, tutorials and examples

¢ Innovative ideas within different aspects

e Blog posts, news and discussions within Industrial IT, Automation and
Software Engineering

e Apps and Services — lots of applications and services within different areas are
available for free (open access and open source). These Apps and Services
have been made from scratch.

Everything web site/blog are open access and open source, which means students,
educators, researchers, etc. can use it in their teaching or research or development
projects.
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Figure 4-2 shows the main page of the web site/blog:

mAbout

Hans-Petter Halvorsen

a Blog about Technology

Technology Videos

© Published 2017.04.06 - Hans-Petter Halvorsen

st

Here you can search in almost hundred videos about technology and programming within different topics like LabVIEW,
MATLAB, Visual Studio/C#, OPC, Database Systems, Industrial IT and Automation, Software Engineering, etc.

00 Read more

Industrial IT and Automation
@ Published 2017.03.22 - Hans-Petter Halvorsen

icustir

Do you want to study Industrial IT and Automation?
In the Industrial IT and Automation Master Program you will learn about:

Sensors and Measurement Systems

Data Analysis

Computer Program Design and Programming

System Design

Automation and Control systems

Mathematical Modeling and Simulation

Control algorithms

Advanced control, including model-based predictive control (MPC)
Industrial IT

Figure 4-2: Blog [http://www.halvorsen.blog]

| get request on weekly basis from people from other Universities world-wide where
they want to use my teaching material, etc. in their courses. | also get lots of
requests and feedback from companies and universities all over the world regarding
collaboration, teaching, research and development, referencing of my work, etc.

Here are some examples:
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“I had gone through your blog. Your web page is a neat showcase of your innovative
idea, sincerity and honesty towards the teaching profession. It clearly proves your
degree of involvement and extent of dedication in teaching.”

“One of the best professor webpages | ever seen. Thank you for sharing.”

“I have watched almost all of your tutorial videos about LabVIEW which helps me
to build my knowledge. It was amazing. Your videos are well prepared and clear and
easily understandable.”

“It is not easy to get such a quality free educational videos and a person like you
who is willing to share his knowledge without cupidity.”

“My name is ... and | work at Dura Automotive in Auburn Hills, Michigan USA. | am
learning LabVIEW here, and | would like to tell you how much all the information
and tutorials you have on your site are fantastic for me as a beginner. | have also
looked around at some of your other topics, and | am very impressed. You have a
wealth of information only clicks away on my mouse.”

“I found on the internet your tutorial for data acquisition and it helped me so
much!”

“I recently found your work on the internet. | am teaching an experimental physics
course and would like to use your work. | cannot find any commercially available
manuals.”

“I am just after finishing looking at the content on your website and would like to
thank you for you very well written content. | am three years using ... and ... and also
dabblein ... ... and really enjoy finding sites like yours. Just said | would drop you a
line to say thanks.”

“It is written in such a nice way that | wanted to give you my compliments for your
work. Also thank you for putting it on the internet, it really helps me forward.”

“My name is ... and | teach MATLAB at the Weizmann Institute, Rehovoth, Israel. ... |
would like to ask your permission to use parts of it in my course with due credits of
course to you and your institute.”

“Thank you for the excellent resources you have put together for your university.”

“Thank you for posting your .... It is one of the better guides | have found.”
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“Hei Hans Petter. Ville bare si at hjemmesiden din er helt unik og takk for at du lar
alt dette vaere dpent.” (in Norwegian)

“Hello, Professor! | am an Electrical Engineering student from Brazil. | found this blog
randomly on the internet and | found it incredible. | wish | could be a TUC student to
be able to use all of the tools you talk about here. | just wanted to congratulate you
because you are doing a great job! Best regards!”.

“I found your blog and refereed many tutorials and other resources. Thank you so
much for your resources and your useful work. | used to refer your resources for my
research work.”

“Hi,was wanting to write on this blog for a while now and show my appreciation and
gratitude :)

This blog helped me to get on my feet in the LabVIEW world two years ago. Right
from the basics of front panel and block diagrams to OPC communication using
shared variable engine and visualization in NI-MAX :). | am doing my PhD on
predictive control of microscale trigeneration systems for grid reactivity and using
LabVIEW on the field level of a building automation architecture. This blog has
helped me a lot and now | am also using it for developing a State-Machine Control.

| am all praises for you Hans-Petter Halvorsen and this blog. Hip-Hip Hurray!!”

“Dear Mr Havorsen! This is about your book: "Introduction to Visual Studio and
CSharp"

| have translated it in Persian language (Farsi). This is done for free, and now may be
provided for everyone who need.

| would appreciate you again and again...! And the best thanks.”

“I want to say a very big thank you for the Introduction to Visual Studio and C#
Guide you developed. | had tried to understand the OOP concepts since 2011, but
it’s always been difficult. Reading your manual explained everything to me in details,
and broaden my understanding of OOP. I'm very delighted to have come across your
guide. Thanks a lot.”

4.2 Statistics
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The web site/blog has about 200 daily visitors (typically between 200-400) from all
over the world. Totally, this is more than 1400 weekly visitors and about 75.000
yearly visitors.

In Figure 4-3 we see an example number of visitors and where they are located.

Thursday, 19 Nov Yesterd < 2

Sessions
219

27.00

00:00
03:00
06:00
09:004
12:00
5:00
18:00
21:004

Figure 4-3: Daily Visitors for a given random day [Google Analytics]

So far, people from more than 100 different countries have been visiting my blog.
Figure 4-4 displays a list of countries that most visit my blog/web site.
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Acquisition Behavior Conversions
Y i 3 % New Sessions T Errpenrn su:::;n ) ;:?’.I:i:::ion Goa'::;nwrsiun Com‘:‘l’:tlions Goal Value
1,284 78.04% 1,002 46.26% 4.02 0.00%
I ew: A v

1. EE United States 197 (15.34%) 88.32% 174 (17.37%) 54.82% 269 00:01:04 0.00% 0 (0.00%) | $0.00 (.00
2. H= Norway 179 (13.94%) 31.84% 57 (5.69%) 37.99% 6.98 00:07:01 0.00% 0 (0.00%) | $0.00 (0.00
3. == India 85 (6.62%) 88.24% 75 (7.49%) 36.47% 381 00:02:38 0.00% 0 $0.00 (o.o0
4. B0 Mexico 59 (4.60%) 93.22% §5 (5.49%) 66.10% 234 00:02:00 0.00% 0 (0.00%) | $0.00 (0.00
5. Germany 49  (3.82%) 73.47% 36 (3.59%) 55.10% 3.02 00:02:27 0.00% 0 (0.00%) | $0.00 (o.o0
6. Brazil 37 (2.88%) 78.38% 28 (2.89%) 3243% 4.68 00:04:40 0.00% 0 (0.00%) | $0.00 (0.00
7. EE United Kingdom 33 (257%) 81.82% 27 (2.69%) 42.42% 245 00:02:25 0.00% 0 (0.00%) | $0.00 (o.o0
8. wm Poland 26 (2.02%) 100.00% 26 (2.59%) 46.15% 4.50 00:02:53 0.00% 0 (0.00%) | $0.00 (0.00
9. == Spain 25 (1.95%) 80.00% 20 (2.00%) 52.00% 5.40 00:03:37 0.00% 0 (0o00%) | $0.00 (ooo
10. O1 ltaly 25 (1.95%) 76.00% 19 (1.80%) 40.00% 4.72 00:04:21 0.00% 0 (0.00%) | $0.00 (0.00
11. & South Korea 24 (1.87%) 87.50% 21 (210%) 45.83% 3.88 00:01:48 0.00% 0 (0oo0%) | $0.00 (ooo
12. 1 France 22 (1.71%) 90.91% 20 (2.00%) 50.00% 5.08 00:03:56 0.00% 0 (0.00%) | $0.00 (0.00
13. mm Russia 22 [(1.71%) 59.09% 13 (1.30%) 45.45% 327 00:04:55 0.00% 0 (ooo%)  $0.00 (ooo
14. & Thailand 19 (1.48%) B9.47% 17 (1.70%) 52.63% 2.32 00:01:54 0.00% 0 (0.00%) | $0.00 (0.00
15. Turkey 19 (1.48%) 94.74% 18 (1.80%) 21.056% 479 00:05:00 0.00% 0 (ooo%)  $0.00 (ooo
16. [*1 Canada 18 (1.40%) 100.00% 18 (1.80%) 56.56% 1.94 00:01:28 0.00% 0 (0.00%) | $0.00 (0.00
17. D1 Belgium 16 (1.25%) 81.25% 13 (1.30%) 43.75% 6.62 00:05:59 0.00% 0 (ooo%)  $0.00 (ooo
18. = Egypt 16 (1.25%) 76.00% 12 (1.20%) 12.50% 4.94 00:03:51 0.00% 0 (0.00%) | $0.00 (0.00
19. = Netherlands 16 (1.25%) 100.00% 16 (1.60%) 56.25% 250 00:00:10 0.00% 0 $0.00 (o.o0
20. @1 Romania 16 (1.25%) 81.25% 13 (1.30%) 43.75% 5.75 00:08:01 0.00% 0 (0.00%) | $0.00 (000
21. = Colombia 15 (1.17%) 100.00% 15 (1.50%) 60.00% 2867 00:04:03 0.00% 0 (ooo%)  $0.00 (ooo
22. == Ecuador 15 (1.17%) 93.33% 14 (1.40%) 33.33% 313 00:01:56 0.00% 0 (0.00%) | $0.00 (0.00
23. E Saudi Arabia 15 (1.17%) 80.00% 12 (1.20%) 26.87% 4.47 00:01:22 0.00% 0 (ooo%)  $0.00 (ooo
24. E2 Denmark 14 (1.09%) 92.86% 13 (1.30%) 50.00% 3.07 00:02:20 0.00% 0 (0.00%) | $0.00 (.00
25. = Iran 14 (1.09%) 85.71% 12 (1.20%) 714% B8.71 00:03:03 0.00% 0 (ooo%)  $0.00 (ooo
26. == Malaysia 14 (1.09%) 78.57% 1M (1.10%) 35.71% 4.21 00:02:44 0.00% 0 (0.00%) | $0.00 (o.o0
27. Pakistan 13 (1.01%) 76.92% 10 (1.00%) 46.15% 385 00:02:51 0.00% 0 (ooo%)  $0.00 (ooo
28. = Finland 12 (0.93%) 75.00% 9 (0.80%) 50.00% 5.58 00:05:25 0.00% 0 (0.00%) | $0.00 (.00
29. A Philippines 12 (0.93%) 100.00% 12 (1.20%) B86.67% 3.08 00:00:25 0.00% 0 (ooo%)  $0.00 (ooo
30. B Switzerand 11 (0.86%) 81.82% 9 (0.80%) 54.55% 2.36 00:00:05 0.00% 0 (0.00%) | $0.00 (.00

Figure 4-4: The origin (Country) of the people visiting my blog/web page (Top 30)
[Google Analytics]

Figure 4-5 shows a world map where we can see which country or region the visitors
are from. The darker the color, the more visitors from this country. Most of the
world are covered, except Greenland and some countries in Africa.
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Figure 4-5: World Map — which Country or Region are the Visitors from? [Google
Analytics]

4.3 Technical Platform

The Blog is created from scratch using web programming technics such as HTML,
CSS, JavaScript and PHP. The web site is hosted on an Apache Web Server.

The Blog is created and maintained with Adobe Dreamweaver, which is part of the
Creative Cloud suite from Adobe.

| also have courses where the students learn these things (web development and
software development). This means both the contents and the technical
development of the web site itself is important in my teaching and research and
development.

“Disqus” (Figure 4-6) has been integrated in the Blog for interaction with the users,
both local students an all others that are visiting my Blog.
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mAbout =

®) Questions and Comments

42 Comments halvorsen.blog © Login

) Recommend 6 [ o Tweet | Sort by Best

. Join the discussion...
N

LOG IN WITH OR SIGN UP wiTH DIsaus (7)

(o] fIvlc

. Refka Nhari - a month ago
Bonjour Mr.Halversen
Merci beaucoup pour vos tutoriels,
Je suis débutante et j'ai besoin de savoir comment installer SQLTOOLKIT dans Labview pour I'utiliser , en fait je ne trouve pas dans le menu de labview : "Catégorie" et "vi.lib" pour copier les
deux fichiers.
merci d'avance.
~ |~ - Reply - Share:

‘ Hans-Petter Halvorsen [IEZ) + Refka Nhari - a month ago
Please use English language :-)
A v Reply - Share:

. Refka Nhari < Hans-Petter Halvorsen - a month ago
@l Morning Mr.Halvorsen
Thank you very much for your tutorials,
I am beginner and | need to know how to install SQLTOOLKIT in Labview to use it, in fact | do not find in the menu of labview: "Category” and "vilib" to copy the two files.
thank you in advance
A |~ : Reply - Share:

Show more replies

Max Yaffe - a month ago
Are the VI's for your very interesting Labview controller tutorial available?
ALV Reply - Share »

' Hans-Petter Halvorsen ()~ Max Yaffe - a month ago
Can you be more specific?
A~ v - Reply - Share:

Max Yaffe - Hans-Petter Halvorsen - a month ago
@ |'d like to look at and play around with your code. The tutorial goes too fast for me to see what you're doing. With the VI's | can work along side.
~ ~ - Reply - Share:

Figure 4-6: Questions and Discussions

What is “Disqus”? It is a community platform that makes it possible for visitors to
comments on and discuss topics on my Blog. It makes it possible to have an
interactive dialog with the visitors.

In teaching | use it as a feedback system and a forum for questions and answers.
Then | can answer questions when | have time (and not get disturbed getting to
many e-mails from the students/visitors). The students/visitors can also answer or
comments each other’s questions and comments, etc.

4.3.1 Google Analytics

Using Google Analytics, a detailed overview over numbers of users, where they
come from, what kind of browser they are using, etc. are available. Google Analytics
is a web analytics service offered by Google that tracks and reports website traffic.
Google Analytics is the most widely used web analytics service on the Internet.
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These statistics from Google Analytics makes it possible to tailor-made the platform.
Where are the visitors from? What kind of browsers are they using? Which web
pages are most visited? etc.

Figure 4-7 shows an overview of the most popular Web Browsers used to visit the

Blog.
Browser Sessions J, Sessions Contribution te total: Sessions
1,284 1,284
% of Total: 100.00% (1,284 % of Total: 100.00% (1,284)
~|| 1. M Chrome 757 58.96%
T| 2. M Firefox 248 19.31% \
~|| 3. M Internet Explorer 123 9.58% A
T 4. 1 Safari 104 8.10%
T/| 5. M Edge 24 1.87%
1 6. Opera 20 1.56%
O 7. UC Browser 3 0.23%
I 8. Android Browser 1 0.08%
) 9. Coc Coc 1 0.08%
110, Maxthon 1 0.08%
M. Mozilla Compatible Agent 1 0.08%
12 Opera Mini 1 0.08%

Figure 4-7: Overview of the most popular Web Browser used to visit the Blog
[Google Analytics]

Figure 4-8 shows an overview of the most popular OS used to visit the Blog.

Operating System Sessions + Sessions Contribution to total:  Sessions
1,28 1,284
% of Total: 100.00% (1,284) % of Total: 100.00% (1,284
8 1. W Windows 1,095 85.28%
. 2. M Macintosh 87 6.78% \
- 3. mios 54 4.21%
7| 4. 1 Android £ 241% '
a 5. M Linux 12 0.93%
. 8. Chrome 08 3 0.23%
. 7. (not set) 1 0.08%
- 8 Nokia 1 0.08%

Figure 4-8: Overview of the most popular OS used to visit the Blog [Google
Analytics]

Figure 4-9 shows an overview of the most popular device categories used to visit the
Blog.
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Device Category Sessions a 4 Sessions Contribution to total:  Sessions H

1. W desktop 1,192 92.83%

~ 2. W mobile 50 3.89%
B 3. MW tablet 42 3.27%

Figure 4-9: Device Categories used to visit the Blog [Google Analytics]

All this information is important for further development and maintenance of the

Blog.

It is crucial to know what kind of web browser, OS and devices the visitors are using,

so | can focus on a good user experience for the most used web browsers, operating

systems and platforms.

4.4 Web Site/Blog Topics

My working areas are within Industrial IT, Automation and Software Engineering, so

the topics you find are within these areas, here are some examples:

Industrial IT

Automation and Control

Software Engineering

Programming Languages, such as Visual Studio/C#, LabVIEW and MATLAB
Internet of Things (loT)

Industry 4.0

Database Systems

Data Acquisition (DAQ)

Datalogging and Monitoring

SCADA Systems

OPC

Advanced Control, including Model Predictive Control (MPC)
etc.
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4.5 Apps and Services

The web site is far more than a traditional blog or web site. The web site is also a
host for professionally made applications that | have made using different
development tools and programming languages. As mentioned earlier the web
site/blog is a hub that collects all my work within teaching and research and
development, see Figure 4-1.

Some of them are built using the latest web technology (HTMLS5, CSS, JavaScript,
PHP, ASP.NET, Bootstrap, etc.), while others are developed using Visual studio/CH,
LabVIEW and Python.

The purpose with the applications is twofold; one aspect is to learn and use these
technologies in teaching and research and development projects, another aspect is
to create professional applications that can be used by me personally and my
students in different R&D projects.

Another thing is that these apps are part of my R&D work within Software
Engineering, User Interface design and interaction and Cyber Security.

The applications can be freely used or downloaded from my website:

https://www.halvorsen.blog

Some examples of apps are:

e User Management

e Project Management System

e Work Management System

e Event and Attendance System

e Quiz and Questionnaire System

e Notes

e Datalogging and Data Monitoring Apps and Services

Below some of these applications (apps) are presented.

4.5.1 User Management
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The User Management keep track of all the users, makes it possible to login, logout,
change password, etc.

Figure 4-10 shows the User Login page, while in Figure 4-11 we see the Account
page where you can see and update your personal information. From this page you
can also start and open the different apps you have access to.

=i’ User Login

Technology Blog

X |
Login Information
Two-factor authentication: First you get an Authorization Key on E-Mail, which you need to enter. Next, you need to enter your Password.
Please fill inn the following information:
Name:
’ Enter your Name 1

E-Mail:

Enter your E-mail

&+ Create Account wf® Change Password @ Forgot your Password?

@ Blog - https://www.halvorsen.blog

Terms of Use ...

Figure 4-10: User Login

The passwords are encrypted (hashed) and stored in a secure manner. It is
impossible to transform the encrypted password back to its original form, so your
password should be safe. Still, you should not use a Password that you have already
used for other systems, and especially not the same password that you use for your
email system. Your E-mail address is your unique User Name, and it will only be used
for verification of your account.

HTTPS and SSL and are used for secure and encrypted communication between the
server and the client.
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Two-factor authentication: For critical parts, the system uses Two-factor
authentication, which means you need to verify your identity by receiving an
Authorization Key by E-Mail in addition to enter your Password.

In Figure 4-11 we see the Account page where the user can get access to all their
apps, services and data in one place. Here you can start apps that they have access
to, change password, etc.

(& Account

& Hans-Petter Halvorsen

‘ Recommend @ Home

Account Information

Control, protect, and secure your Account, all in one place. Here you can see and update your account information. Your Account page gives you quick
access to settings, services and tools that let you safeguard your data, protect your privacy, and get access to other relevant information.

Personal Information
Name: Hans-Petter Halvorsen
E-Mail: hans.p.halvorsen@usn.no

@ Change Account Information @ Logout

Apps
You have access to the following Apps:

& Adm

W DMM

ﬂ Event Management

[ Notes

485 PMS Manager

@ Project Management System
= Quiz Management

X Remember

&+ User Manager

& Workless

Sign-in and Security

@ Logout
of® Change Password

Figure 4-11: Account Information

4.5.2 Project Management System
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Project management System is a web application made from scratch that handles all
aspect of planning and managements of projects. You can set up requirements,
create calendar and meeting activities, etc.

In Figure 4-12 you see some of the features in the Project Management System.

The system is used within my student projects and other research and development
activities. The system is also used by external users.

’a: Project Management System

Project: Monitoring of Environmental and Health related Data in Grenland

& Hans-Petter Halvorsen @@ Logout 8 Discussions

- 1 = B

Dashboard Task Mangement Taskboard
Get an overview of your Project Manage all your Tasks within the Project Get Overview of your current Work
Requirements Tissue Fire Fighting
Functional and Non-Functional Requirements Track your Issues and wipe your Bugs away Start Fire Fighting and Fix your Bugs
o@oe
“an™
Calendar Meetings Project Members

Calendar Activities, important Deadlines, etc. Upcoming Meetings. Schedule your Meetings Add or Edit Project Members

Figure 4-12: Project Management System

See Chapter 28 and Chapter 32 for more information about the Project
Management System.

4.5.3 Work Management System (Workless)

See Chapter 32 for more information about the Work Management System.

4.5.4 Event and Attendance System

Work Portfolio - Part 1: Overview



54 4 Web Site/Blog

See Chapter 32 for more information about Event and Attendance System.

4.5.5 Quiz and Questionnaire System

See Chapter 32 for more information about the Quiz and Questionnaire System.

4.5.6 Notes

See Chapter 32 for more information about the Notes System.

4.5.7 Data Monitoring

See Chapter 32 for more information about the Data Monitoring System
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My main working topic is within Industrial IT and Automation. In Figure 5-1 we see
an overview of my main working fields within that area:

Industrial IT and Automation

Programming 1605 & Analysis

Industrial IT Network
a8 e = = / ‘\
. Logging
Industry
Sensor Technology State Estimation [
System

Application Examples:

Modelling

g 00 Factory Automatlon

Process Control
Oil & Gas

Home
Automation

Figure 5-1: Working Fields within Industrial IT and Automation

@ Identification

| Control Systems ‘ Monitoring

PID, MPC

Industrial IT is the integration of Automation and Information Systems across the
business. You could say Industrial IT is use of IT in industrial applications, everything
from Process Control Systems, Sensor Technology, Data Acquiring, Data Logging and
Monitoring and Software and Systems Engineering. You need to have knowledge of
Data Acquisition, Database Systems, Data Communication and Networks,
Automation and Control, etc. Terms such as Internet of Things (loT), Cloud
Computing, Smart Technology and Industry 4.0 are very popular these days.

Below some topics within Industrial IT and Automation are listed (see also Figure
5-2):

e System Engineering
o Visual Studio Team Services
o Programming
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e Industrial IT

o DAQ

o Wireless Systems
Database Systems
Web Services
Modbus
Vision Systems

© O O O O

Virtualization
o Cloud Computing
e Automation
o OPC
o SCADA Systems
o Hardware-in-the-Loop (HIL) Simulation and Testing
e Internet of Things (loT)
o Home Automation
o Arduino
o Raspberry Pi
e Applications and Examples
o Weather System
o DeltaV Training and Research Center
o Data Management and Monitoring Platform
o Home Automation & Smart Houses Solutions
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Industrial IT and Automation
mBlog

=

Visual Studio/C#
Learn Visual Studio/C# Programming

loT

loT Resources

®»

DAQ
Data Acquisition

s

SCADA
Supervisory Control and Data Acquisition

Industry 4.0

Industry 4.0 Resources

(

Datalogging and Monitoring
Datalogging and Monitoring Examples

(@

Database Systems

Learn Database Systems and Structured Query Language (SQL)

>

Automation and Control

Automation and Control Resources

i

OPC
OPC Resources, OPC DA and OPC UA

®»

HIL

Hardware in the Loop Simulation and Testing

_._

— -

—_——
Modbus

Modbus Resources

i

Technology Videos

Lots of Videos within different Applications and Areas

Figure 5-2: Selected Industrial IT and Automation Topics

For more information about these topics, please see the following web page (a

fragment of the web site is shown in Figure 5-2):

http://www.halvorsen.blog/documents/technology/industrial it automation.php

The web site, including documents, videos, example code, above discusses these
topics within Industrial IT and Automation with focus on practical examples. The
different topics will introduce relevant software and different examples how to

implement it in different programming languages like LabVIEW, Visual Studio/C#

and MATLAB.

The Industrial IT and Automation is used as a common resource in many of my
courses, both at Bachelor and Master level. In addition, it is a resource for

thousands of others visiting the web site.
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To explain the topics with practical examples, lots of videos have been prepared.
Figure 5-3 shows the “Industrial IT and Automation Video Viewer”.

Technology Videos

Technology Videos

Hans-Petter Halvorsen

Here you find lots of videos within Software Engineering, Industrial IT and Automation. QSearch for Videos

Selected Videos

Here you find Video Viewers for the following topics:

B LabVIEW Basics Videos
LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

B MATLAB Basics Videos
LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

B LabVIEW Applications Videos
Here we use LabVIEW for real Applications like Data Logging, OPC, Hardware in the Loop, Database Systems, Control
and Simulations, Model Predictive Control (MPC), etc.

H Industrial IT and Automation Videos
OPC, Database Systems, Control Systems, etc. with examples in C#, LabVIEW and MATLAB.

H Software Engineering Videos
Software Development, Software Engineering, Agile and Scrum, Visual Studio Team Services, etc.

Figure 5-3: Technology Videos

At University of South-Eastern Norway, we have 5 years’ study within Industrial IT
and Automation, i.e., a 3-year Bachelor study within “Informatikk og
Automatisering”/ “Informatics and Automation” (the study is taught in Norwegian)
and a 2-year Master study in “Industrial IT and Automation” (the study is taught in
English).
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At Bachelor level, | am involved in courses like “Industrial Communication and
Computer Network” (“Industriell kommunikasjon og datanett”), Automation
Systems (“Automatiseringsteknikk”), System Engineering (“Systemutvikling”)

At Master level, | am involved in courses like “Industrial IT” and “Systems and
Control Laboratory”.

The Master program are taught in English, while the Bachelor program is taught in
Norwegian, except 5. Semester which is taught in English.

A lot of R&D projects have been carried out the last years within this area.
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System Engineering and Software Engineering is the foundation if you want to
develop solutions within Industrial IT and Automation.

| have developed lots system/software engineering resources, including a textbook
called “Software Development — A Practical Approach” (see Figure 6-2).

The textbook and additional resources are published and available here:

https://www.halvorsen.blog/documents/programming/software engineering/

Figure 6-1 shows the main web site for this area.
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Software Engineering

Software Engineering

Hans-Petter Halvorsen

Software Engineering

Software Engineering is the discipline for creating software applications. A systematic approach to the design, development,
testing, and maintenance of software.

The main parts or phases in the Software Engineering process are:

s Planning

¢ Requirements Analysis

* Design

¢ |mplementation

* Testing

¢ Deployment and Maintenance

e

La=eT pL D Planning
.-~ Deployment T

-

P{ Maintenance ..
o | —— 'Y

The Software |

Development
Lifecycle (SDLC)

'
1
'
1
]
I
]
]
]
I
]
i
i

Vi

v

L)

Requirements
Analysis

=

‘

[ Implementation ]

—~
S
S
N .

~
b -
-

Figure 6-1: System Engineering/Software Engineering Web Site

| have relevant background from industry within the fields Industrial IT,
System/Software Engineering and Automation which | rely on in my teaching and
research and development projects. | have also worked with software development,
industrial IT and automation projects for more than 12 years in the industry.

Work Portfolio - Part 1: Overview



62 6 System Engineering

University College of Southeast Norway

Software Development

A Practical Approach!

Hans-Petter Halvorsen, 2016.11.30

i G

e s i ( Planning ]
.-~ Deployment Sl i

W A > Maintenance -~-._

z,’_ B > 2
L Testing ‘
7 The Software \
T Development ==
< Requirements
Lifecycle Absiv-is

(SDLC)

L Implementation ‘

\‘L Design J”’,

http://home.hit.no/~hansha

Figure 6-2: Textbook: Software Development — A Practical Approach!

6.1 Teaching
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| am teaching system engineering/software engineering at Bachelor level, but | also
use and apply that area in other courses and in research and development projects,
because it is the fundamental for all other activities.

Figure 6-3 shows the web page (a small part of it) for this course.

Software Engineering @
mBIog

Course Schedule

Course Registration (first time only!) lll Quiz System
Office Hours: Tuesdays 10:15-14:00 and Fridays 10:15-14:00 @ Room C-139a
B Software Engineering Topics - Week by Week

Time Topics Work
Part | - Planning
Week 2 1. Project Kick-off and Planning L Week Assignment
Tue 9.1 Project Start & Project List
Fri 12.1 Quiz
Time Topics Work

Part Il - Requirements Engineering

Week 3 2. Requirements Engineering L] Week Assignment
Tue 16.1 € Planning Review

Fri 19.1 Quiz

Time Topics Work

Part lll - Software Design

Week 4 3. Database Systems L week Assignment
Tue 23.1 @ Requirements Engineering Review

Fri 26.1 Quiz

Week 5 4, Unified Modeling Language (UML) D week Assignment
Tue 30.1 = Database Review

Fri2.2 Quiz

Week 6 5. Software Development Processes and Scrum O Week Assignment

Figure 6-3: Excerpt from the Web Site for the System Engineering Course

The course is organized as a project, i.e., the learning occurs through a large team

project and there are few traditional lectures! This requires active participation from

the students from start to finish. Learning is ensured by so-called “week
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assignments” that defines the focus, goals, tasks and work effort from week to
week.

The course has a mix of short introduction lectures, project work, team work, Scrum
meetings, project meetings, problem solving, exercises, reviews, discussions,
quizzes, independent work, etc. The course is based on Project and Problem based
learning methods (PPBL). In addition, the course is highly research-based with focus
on the latest technology (this also means that the teachers don’t have all the
answers!).

When clicking the topics overview in the schedule (Figure 6-4) you will get access to
a more detailed overview of the specific topic (Figure 6-4).

Database Systems @
mBIog

3 Schedule & Week Assignment & Textbooks B Quiz <2 Q&A € Previous < Next

fHf Database Systems - This week's Highlights

Database Systems: This weeks topic is Database Design, Modelling and Implementation. We will use ERwin for Datbase
Design and Modelling. Then we will implement cur database model in SQL Server.

g Olav will give a short overview of:
1. ERwin
2. SQL Server and basic SQL (Structured Query Language)
3. How we can communicate with a SQL Server database from Visual Studio (using ADO.NET).

Database Modeling (ERwin), SQL Server and Database Communication with C# (using ADO.NET) should be known from
previous course, but since these 3 topics are crucial for our project, there will be a short repetition of these topics with some
hands-on examples. In addition, basic knowlede of the Structured Query Language (SQL) is necessary knowlede for this
project. See also SQL Server and ADO.NET.

A Software: Make sure to install both ERwin and SQL Server in advance, otherwise you cannot follow the examples and
tasks given in class! You need to apply for ERwin - so it may take 2-5 days before you are able to use it!

For more details, see the &1 Week Assignment.

1. Preparations
@ 2-3h. Main focus: Prepare to participate in class activities. It is important that you are prepared when you come to class.

[ Database Systems - This week's Highlights

Software
You need the following Software (make sure to install them before you come to classl):

e ERwin ERwin Academic Edition. Note! You need to apply for it, so make sure to do this in good before you need it.
e SQL Server Express Edition is recommended. Note! You need to install both SQL Server + SQL Server Management Studio.

Figure 6-4: Topics
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The topics web pages for each topic are divided into 3 parts:

1. Preparations
a. Software
b. Resources
c. Textbooks
2. Activities in Class
a. Week assignment
b. Resources
3. Complementary work
a. Resources
b. Questions

Part 1: Preparations are activities the students need to do at home to prepare for
class. These activities are, e.g., installing necessary software, get an overview of the
specific topic watching introduction videos, read selected chapters in the
recommended textbooks, etc.

Part 2: Activities in Class gives an overview of the activities that shall be done in the
classroom, including short introduction lectures, exercises and week assignments,
etc.

Part 3: Complementary work are activities and resources that the students should
complete after class, including resources for deeper understanding (web links,
videos, etc.) and questions/quizzes and additional exercises.

The course uses a practical approach with focus on practical implementations and
less theory. In many cases the students will need to find answers and solutions
outside the classroom, using other sources, like, internet, books, etc. The course is
also based on “Flipped Classroom”, i.e., the students need to read the theory, watch
videos, etc. in advance at home (in general be prepared) so we can focus more on
interactive teaching and guidance (discussions, group work and practical exercises)
in the class.

Figure 6-5 shows the main teaching activities in the Software Engineering course.
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Teaching Activities

Reflection and Syllabus Overview
Discussion /_ 10 %
20%
Exercises & Quiz _ \ __d
10 % '

Figure 6-5: Teaching Activities in Software Engineering Course

The project counts 70% of the grade, while an individual written final test (30%)
tests the knowledge accumulated through the project and the course as a whole.

6.1.1 Videos

| think videos are an excellent resource when it comes to learning the syllabus, both
the theoretical parts as well as the practical parts, such as programming and
learning practical software tools needed to practice Software Engineering.

A “Video Viewer” (see Figure 6-6) has been made for this purpose. Here you will find
a selection of recommended Videos within “Software Development”. Many of the
videos are self-produced, while others are carefully selected from other sources.

There are directly links to the videos in the course schedule web page, in addition
they have easy access to all the videos in one place using the “Video Viewer”. For
each topic in the syllabus there is some videos explaining the topic, both the theory
and many practical studies of tools and programming techniques regarding the
specific topic.

The videos are used by the students to prepare themselves for new topics, practice
on skills in different software tools, but they are also ideal for repetition, prepare for
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final exam, etc. Based on the videos, a set of exercises has been made, so that they
need to pay attention and work with the contents of the videos.

Technology Videos

Technology Videos

Hans-Petter Halvorsen

Here you find lots of videos within Software Engineering, Industrial IT and Automation. QSearch for Videos

Selected Videos

Here you find Video Viewers for the following topics:

B LabVIEW Basics Videos
LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

B MATLAB Basics Videos
LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

B LabVIEW Applications Videos
Here we use LabVIEW for real Applications like Data Logging, OPC, Hardware in the Loop, Database Systems, Control
and Simulations, Model Predictive Control (MPC), etc.

H Industrial IT and Automation Videos
OPC, Database Systems, Control Systems, etc. with examples in C#, LabVIEW and MATLAB.

H Software Engineering Videos
Software Development, Software Engineering, Agile and Scrum, Visual Studio Team Services, etc.

Figure 6-6: System/Software Engineering Videos
For more information about this course, please see the web page for the course:

https://www.halvorsen.blog/documents/teaching/courses/software engineering.p
hp
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Part 2 : Teaching

In this part, an overview of my teaching activities will be given, an overview of e-
learning principles, overview of my teaching activity at Bachelor and Master level
and the teaching principles used there.
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7.1 Introduction

| am involved in different teaching activities at the university, both at Bachelor level
and at Master level. The Master programs we have are taught in English.

Here | will present my teaching principles, give an overview of the courses | have
and the different areas of teaching | am involved in.

Based on the teaching, several research papers have been published.

7.2 Teaching Principles

Here are some teaching principles or key concepts within my teaching presented:

e Science, Technology, Engineering, Art and Mathematics (STEAM)
e Constructive Alignment (CA)

e Students in Centre and Front (SCF)

e Problem-based Learning (PBL)

| will present how these key concepts can and has been be applied in teaching and
learning and assessments to improve the learning outcome.

Basically, it is important to have a student centric approach when planning and
preparing:

e Teaching and Learning
e Learning Outcome
e Assessments

This is illustrated in Figure 7-1 and Figure 7-2. In Figure 7-1 we see the foundation of
Constructive Alignment (CA), while in Figure 7-2 we see the Students in Centre and
Front (SCF) concept.
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Learning
Outcome

Teaching
and
Learning

Figure 7-1: Constructive Alignment (CA)

The Students in Centre and Front (SCF)

R
N\
A\

Focus on Applied and

Practical Knowledge l“’ Learning | Practical Skills
Real-Life

Outcome
Experience

Applied Theory

Ready for Work Knowledge

and Skills

Project Planning and Management )
4 Project Work
Project Work Stud

Real-Life il :u entz -

Scenarios T B A 4 Y System
; (e SAciiE / \ and Software
Practical | d
Exercises | =L ) Assessments|

1
\

\_Learning / ' Deliveries within
PPBL \J/ Flipped Classroom \/ the Project

Figure 7-2: The Students in Centre and Front (SCF)
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An important key concept | am using is based on problem-based learning (PBL) or
problem and project-based learning (PPBL). See Figure 7-3.

Problem ) ) — Solution
- Understan Devise a Carry out Look Bac
the Problem I Plan I the Plan I (Revieﬂ_’

Learning

Figure 7-3: Problem-based Learning (PBL)

Typically, the PBL students score higher than the students in traditional courses
because of their learning competencies, problem solving, self-assessment
techniques, data gathering, behavioral science, etc.

In Figure 7-4 we see some examples of applied PBL in some of my courses at the
University.

Figure 7-4: Practical Implementation of CA, SCF and PBL
Key Concepts in PBL addressing CA, SCF:

e Focus on applying knowledge
e Learning through solving problems
e Active participation - not passive!
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e Find out things on your own or in groups
e Be prepared as much as possible for working life

You can read more about problem and project-based learning in chapter 15.

7.3 Publications

Some of the results from these teaching activities have been published:

e Constructive Alignment with Student in Centre and Front - Experience from
Case-projects and Intensive Summer Courses - Hans-Petter Halvorsen, Josef
Timmerberg, Saba Mylvaganam - MNT Conference, March 28-29, 2019,
Tromsg, Norway.

e Project/Problem Based Learning in Electrical Engineering, IT and Automation -
Hans-Petter Halvorsen, Josef Timmerberg, Carsten Helgesen, Morten
Pedersen, Saba Mylvaganam. ITEN2015 Conference, £todz, Poland, September
2015.

e Experience with Case-projects in Bachelor and Master Studies in Electrical, IT
and Systems & Control Engineering - Hans-Petter Halvorsen, Josef
Timmerberg, Carsten Helgesen, Morten Pedersen, Saba Mylvaganam - EAEEIE
2013, 24th EAEEIE (European Association for Education in Electrical and
Information Engineering) Annual Conference, Chania, Greece 30 - 31 of May,
2013.

7.4 Courses

| am/have been involved in the following Courses at University of South-Eastern
Norway (previously Telemark University College and University College of Southeast
Norway):

7.4.1 Bachelor Level

| am/have been involved in the following Bachelor courses at University College of
Southeast Norway (previously Telemark University College).

Current Courses:
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IA4412 - Software Engineering (“Systemutvikling”) (Course coordinator)
IA3112 - Automation Systems (“Automatiseringsteknikk”) (Lab Work, LabVIEW
Training)

IA4212 - Instrumentation (“Instrumenteringsteknikk”)

PRH606 - Main Project (Supervisor)

Previous Courses:

EE4007 - Cybernetics Foundation (Lab Work)

EE4107 - Cybernetics Advanced (Course coordinator, Lab Work + Project)
EE3107 - Cybernetics Project (Course Coordinator)

PRG106 - 1. Semester Project (F1 project) (Supervisor)

IA6209 - Industrial Communication and Computer Network (Lab
Work/Project)

IA5106 — “Automatiseringsteknikk og praktisk modellering” (Lab
Work/Project)

EE4209 — Model-based Control (Course coordinator, Teaching, Lab Work)

Most of these previous courses no longer exist at University College of Southeast

Norway due to changes in the curricula and the study programs.

7.4.2 Master Level

The Master courses are taught in English. | am involved in the following Master

courses at University of South-Eastern Norway:

MATLAB Course (course coordinator and instructor)

SCE1213 - Hard/Soft Sensors in Process Measurements

SCE4206 - Systems and Control Laboratory (course coordinator)
SCE2006 - Industrial Information Technology (Lab Work/Projects)
SCE4006 - Project (Supervisor)

FMH606 - Master's Thesis (Supervisor)

For more details about these courses, see my Web site

https://www.halvorsen.blog/documents/teaching/teaching.php

7.5 Areas
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My main teaching areas are within Industrial IT and Automation and
System/Software Engineering.

7.5.1 Industrial IT and Automation

| am teaching several courses within the area Industrial IT and Automation, both at
Bachelor and Master levels. We have a 5-year study program within the field
Industrial IT and Automation, i.e., a 3-year Bachelor program and 2 3-year Master
program.

| have developed lots of teaching resources, including eBooks, lecture notes,
tutorials and other resources.

Here are links to some important resources:
Web Site:
Main page for Industrial IT and Automation resources:

http://www.halvorsen.blog/documents/technology/industrial it automation.php

Textbook:
“Industrial IT and Automation — A practical Approach!”:

https://www.halvorsen.blog/documents/technology/resources/Industrial%20IT%20
and%20Automation.pdf

Lecture Notes:

http://www.halvorsen.blog/documents/teaching/teaching material.php

Tutorials:

http://www.halvorsen.blog/documents/tutorials/tutorials.php

Videos:

https://www.halvorsen.blog/documents/video/videos.php

YouTube Channel:

https://www.youtube.com/IndustriallTandAutomation
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7.5.2 System Engineering

At Bachelor level | have a course within system engineering, IA4412 - Software
Engineering (in Norwegian: “Systemutvikling”).

All teaching material and course contents are located on my Blog.
Web Site:
The web page for this course is located here:

https://www.halvorsen.blog/documents/teaching/courses/software engineering.p
hp

Textbook:
“Software Development — A Practical Approach!”:

https://www.halvorsen.blog/documents/programming/software engineering/resou

rces/Software%20Development.pdf

Videos:

https://www.halvorsen.blog/documents/video/videos.php

YouTube Channel:

https://www.youtube.com/IndustriallTandAutomation

System Engineering principles are also import in other aspects the students are
working with, like student projects that are integrated in many of our courses at the
university as well as the final bachelor project and master thesis.
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8 E-learning

| have high focus on using modern e-learning principles in my teaching. Since | have
a background in IT/Industrial IT and my teaching area is the same, | (and my
students) have a huge advantage taking these tools and principles in use.

| also include digital tools, blog, videos, and interactive boards (Smart Board,
ActivBoard, iPad), etc. within the teaching.

| have also started to use Agile methods and Scrum methodology known from
System/Software Engineering within my teaching. Here | use Visual Studio Team
Services (VSTS) as the software platform. This is a tool a use in different courses as
well in student projects, like the final Bachelor project, the Master Thesis project,
etc. VSTS has lots of features that help increase collaboration in (student) projects at
different levels. More about Agile methods and Scrum methodology in chapter 8.6
Agile methods and Scrum methodology.

| use Educational Software such as MS Office, MS Word, Excel, PowerPoint, Visio,
Skype for Business (Lync), Camtasia Studio, Screencast-O-Matic, Activelnspire,
NoteBook for SmartBoard, EndNote, EverNote, OneNote, OneDrive, DropBox,
Fronter, Omniloin, Radix (Video Server), etc.

| use Educational Software such as MS Office, MS Word, Excel, PowerPoint, Visio,
Skype for Business (Lync), Camtasia Studio, Activelnspire, NoteBook for SmartBoard,
EndNote, Evernote, OneNote, OneDrive, DropBox, Fronter, OmniJoin, Radix (Video
Server), YouTube, Kahoot, etc.

On regular basis, | test out new software to see if they are suited to use in teaching
or to create teaching material of different kinds, e.g. videos, web pages, eBooks, etc.

8.1 Web

My Blog/Web site is deeply and tightly integrated in all aspects of my teaching.

Here | have teaching material, the course schedule, additional resources, such as
videos, etc. At the university, we use Fronter, but using web you can create more
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flexible solutions. Since | create the web solutions from scratch, the contents can be
created anyway | want. For easy access, | always create a link in Fronter.

Since the course schedules in the different courses | teach are on web, | can easily
integrate syllabus, videos, and other teaching material as part of an integrated and
interactive solution. This makes is so much easier for the students to see the whole
picture compared to, e.g. upload lots of documents in Fronter (the teaching
platform in our university) in an unstructured way.

Teaching and Education
mBIog
e [raining Hesources and Iuturials

¢ Learn Technology and Programming with Arduino

PC & Software

PC and Software Recommendations

Courses and Teaching Resources

Below you will find more interesting Teaching resources

W

Software Engineering

Learn Software Engineering

W

Systems and Control Laboratory

Learn different aspects within Systems and Control

W

Master Thesis

Master Thesis Projects

("

Master Projects

3. Semester Master Projects

=

Industrial IT
Learn Industrial IT

=

MATLAB Course
Learn MATLAB Programming

=

Bachelor Thesis

Bachelor Projects

=

Educational Videos

Lots of Videos within different Applications and Areas

Figure 8-1: The main Portal to the different Courses | Teach.

A web page that has link to all these courses is located here:

https://www.halvorsen.blog/documents/teaching/teaching.php
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Figure 8-2 shows an example of the web page for the Course 1A4412 Software
Engineering.

The course description, course contents, course material, course schedule, videos,
different documents, such as previous exams, etc. are tightly integrated.

Software Engineering @

Software Engineering

Hans-Petter Halvorsen

0O Project &2 Q&A < Start

Course Overview

Today, modern teaching principles goes from being lecture based to becoming more student active. At the same time, new forms of education means
more collaboration and problem solving. This course is organized as a project, so-called PPBL, Project and Problem Based Learning, ie, learning occurs
through a large group project and there are minimal traditional lectures. The focus is on project and problem-based learning, so-called active learning, as
opposed to passive and one-way learning methods as traditional lectures are. [

Textbooks
The following textbooks will be used in this course:
& Software Development - A Practical Approach (Free PDF download)

& Software Engineering (. Sommerville). You can, e.g., buy it here: Adlibris (and many other places). You can also buy or rent it as an ebook.

Additional Textbooks and Resources:

Online Textbooks from Safari Books Online (the university has a subscription, so you can use it for freel):
& Essentials of Software Engineering (Frank Tsu et al.)

& Software Engineering (Saikat Dutt, et al.)
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Software Engineering @
mBIog

Course Schedule

Course Registration (first time only!) lll Quiz System
Office Hours: Tuesdays 10:15-14:00 and Fridays 10:15-14:00 @ Room C-139a

B Software Engineering Topics - Week by Week

Time

Topics

Part | - Planning

Week 2

Tue 9.1

Fri12.1

Time

1. Project Kick-off and Planning

Project Start & Project List

Topics

Part Il - Requirements Engineering

Week 3

Tue 16.1

Fri 19.1

Time

2. Requirements Engineering

@ Planning Review

Topics

Part lll - Software Design

Week 4

Tue 23.1

Fri 26.1

Week 5

Tue 30.1

Friz.2

Week 6

3. Database Systems

¢ Requirements Engineering Review

4. Unified Modeling Language (UML)

@ Database Review

5. Software Development Processes and Scrum

Work

L week Assignment

Quiz

Work

L Week Assignment

Quiz

Work

L] Week Assignment

Quiz

L week Assignment

Quiz

0] Week Assignment

Figure 8-2: Example of the Web page for the Course 1A4412 Software Engineering

For more information about this example, please see the web page for the course in

the example:

8.2 Interactive Boards

http://home.hit.no/~hansha/documents/subjects/IA4412.htm
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| have been developed (both planned and implemented at the university) new,
modern and flexible teaching facilities (see chapter 16) where interactive boards
(see Figure 8-3) are an integrated part of the solution. One of the rooms have a
SMART Board and another room has ActivBoard.
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Figure 8-3: Interactive Board [ActivBoard from Promethean]

| have been involved in applying for funds for some of these interactive boards in
the teaching facilities | am using (chap. 16 Flexible Teaching Facilities).

These interactive boards make it easier to have a more interactive teaching session.

More about the flexible teaching facilities in another chapter (chap. 16 Flexible

Teaching Facilities).

8.3 Skype for Business

Skype for Business is a platform for audio and video calls, instant messaging, share
desktop, etc. used at business level, while ordinary Skype is for more personal use.

See Figure 8-4.
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9 Canversation (1 Partitipant)

PARTICIPANTS x

& 1 Participant

Presentess (1)

@ Hans-Petter Halvoresen Q - B

CONVERSATION x

Looks like you're the only ¢

Figure 8-4: Skype for Business

We use Skype for Business internally in the university (among the employees). In
addition, | use it teaching, both for teaching online students and campus students.

For online students, | use Skype for Business when students need help with
exercises, laboratory work, project work, etc. For campus students, | use it when
students need to present their work for me and the rest of the class. In that way, we
don’t need to spend lots of work connection student PCs to the projector, etc., the
just share their desktop which | show on the video projector in front so everybody
can see their desktop. In this way, also the limits to speak up in class and present
work that they have done becomes smaller.

Skype for Business can also be used among the students for group work, project
work and collaboration outside campus, which makes it a good tool for online
students, but also for campus students.

8.4 Videos

Videos are an important addition to other teaching resources. | use videos a lot as a
supplement to written materials, such as eBooks, tutorials, web pages and web
resources.
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Figure 8-5 shows an overview of my main video web site. The videos are divided into
different categories, such Industrial IT and Automation, Software Engineering, etc.

The web site can be found here:

http://www.halvorsen.blog/documents/video/videos.php

Technology Videos

Technology Videos

Hans-Petter Halvorsen

Here you find lots of videos within Software Engineering, Industrial IT and Automation. QSearch for Videos

Selected Videos

Here you find Video Viewers for the following topics:

B LabVIEW Basics Videos
LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

ff MATLAR Basics Videos
LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

B LabVIEW Applications Videos
Here we use LabVIEW for real Applications like Data Logging, OPC, Hardware in the Loop, Database Systems, Control
and Simulations, Model Predictive Control (MPC), etc.

H Industrial IT and Automation Videos
OPC, Database Systems, Control Systems, etc. with examples in C#, LabVIEW and MATLAB.

H Software Engineering Videos
Software Development, Software Engineering, Agile and Scrum, Visual Studio Team Services, etc.

Figure 8-5: Videos

Videos can be an important tool for preparation, during practical exercises,
summarizing, etc.
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| integrate videos in as part of my web site and web resources, so it becomes an
integrated part of a total package of teaching resources, and not separate part you
find somewhere else.

Videos are also an important part of the Flipped classroom principle which | am a
user of.

| think videos are an excellent resource when it comes to learning the syllabus, both
the theoretical parts as well as the practical parts, such as programming and
learning practical software tools needed to practice the different disciplines.

A lot of videos have been made for specific topics and courses. The videos (see
Figure 8-6) are available from Fronter (the teaching platform at the university) or
from the web sites for the different courses, both as links or embedded in the web
pages itself (see Figure 8-7).

Playlists [E& © New playlist Search playlists

LabVIEW Basic
<o Edit

DAQ
=y Edit

DEMG Visual Studioc
© (DE “MO) 2z Ll 2 videos — Edit
i . -
C—‘:a—_j‘, Programming
© oo IS =
Vviviware vvorKstatlom T
° (=] Edit
Plaver
- = 3 Database
° b — — &5 Database Modelling with ERwin, Database implementatic Edit
pr—— = = LabVIEW
© ; = =
il
- z
© L TR 2% cicaivideos sbost ome =T

Figure 8-6: Examples of Video Playlists

The videos are used by the students to prepare themselves for new topics, practice
on skills in different software tools, but they are also ideal for repetition, prepare for
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final exam, etc. Based on the videos, a set of exercises has been made, so that they
need to pay attention and work with the contents of the videos.

LabVIEW
@Biog

https://www.halvorsen.blog

Getting Started with LabVIEW:

£ LabVIEW

Gettiné Stgrted with
LabVIEW

Hans-Petter Halvorsen, M.Sc.

Since LabVIEW is a full-blood programming language (in a graphical way), you can use LabVIEW for almost everything, personally | use LabVIEW for
Datalogging and Monitoring, DAQ, Control Systems, OPC, Database Systems, SCADA Systems, Hardware in the Loop Simulations and Testing,
Modbus, etc. In these LabVIEW Videos you can get an overview of using LabVIEW in different applications.

Want to learn more LabVIEW Programming? - Goto LabVIEW Basics.

Figure 8-7: Example of Videos Embedded on the Web Site.

Different “Video Viewers” (see example in Figure 8-8) has also been made. Here you
will find a selection of recommended Videos within the specific topic. Many of the
videos are self-produced, while others are carefully selected from other sources.

Work Portfolio - Part 2 : Teaching



85 8 E-learning

Technology Videos

Technology Videos

Hans-Petter Halvorsen

Here you find lots of videos within Software Engineering, Industrial IT and Automation. QSearch for Videos

Selected Videos

Here you find Video Viewers for the following topics:

Hf LabVIEW Basics Videos
LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

B MATLAB Basics Videos
LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

B LabVIEW Applications Videos
Here we use LabVIEW for real Applications like Data Logging, OPC, Hardware in the Loop, Database Systems, Control
and Simulations, Model Predictive Control (MPC), etc.

H Industrial IT and Automation Videos
OPC, Database Systems, Control Systems, etc. with examples in C#, LabVIEW and MATLAB.

H Software Engineering Videos
Software Development, Software Engineering, Agile and Scrum, Visual Studio Team Services, etc.

Figure 8-8: Video Viewer with Videos for a specific Topic or Course

In the Video Viewers, which are integrated in my web site, you have easy access to
all videos within a specific topic in one place.

The videos are also available here (some examples), sorted by topics:
OPC Videos:

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj20VrIShRWSCZkCZParNnqg7

Database Videos:

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj0PedGwO7CUI6WBRyia7EQh
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Hardware in the Loop Simulation and Testing:

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj3ti-g-V5cGudHItven Agk

DAQ (Data Acquisition):

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj14pdOol1Hx12fcpsloyutTY

Visual Studio:

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj3pVNwegVKUGoHN3mi6IXjk

Industrial IT:

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj0ITAHPH6cTacNO31X94X g

SCADA (Supervisory Control and Data Acquisition):

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj3kVsLYLS Fr [87Ylgmbz

LabVIEW:

https://www.youtube.com/playlist?list=PLdb-TcK6AqjlxrRePtZy5FW-fCyFg5seb

Automation:

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj3ERaDY|5azTAavCzFBzSLP

Scrum:

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj2CBhgByR9v67BcZwExwsdd

More videos and playlists (videos organized in groups or topics) are added
continuously.

An updated web page with all videos can be found here:

http://www.halvorsen.blog/documents/video/videos.php

YouTube Channel:

https://www.youtube.com/IndustriallTandAutomation
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8.5 Flipped Classroom

Figure 8-9 shows the basic idea of the basic principles of Flipped Classroom.

IN CLASS

Students practice applying key
concepis with feedback

RS esesccsccccccce GOAL
Students prepare to Students check their

participate in class activities understunding and extend
— their learning

OUT OF CLASS

Figure 8-9: The Flipped Classroom Principles [Source:

https://learningsciences.utexas.edu/teaching/flipping-a-class]

Flipped Classroom is based on established teaching methods such as problem-based
learning and student-centered approaches, which my focus.

Flipped Classroom reverse the more traditional teaching principles where the
educator uses most of time on ordinary lectures, then the students go home a do
exercises linked to what was presented in the lecture. With Flipped Classroom, the
students are forced to be prepared (watching videos, reading other resources, etc.)
for class activities, and instead of lectures the students do exercises, etc. either
individually or in groups in class. In that way, the educator can focus more on
helping the students with things they struggle with and follow up the students
individually.

The main advantage is that the students become more active participants in the
learning process. Instead of being a passive passenger on during lectures they get
more involved in their own learning. Figure 8-10 shows the teaching outcome based
on different types of teaching principles.
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Lectures — 5%
Reading— 10%
Passive Learning Principles
Hear and See — 20%

Demonstrations — 30%

Discuss in Groups — 50%

Practical Exercises — 75% Active Teaching Principles

Teaching others —90%

Figure 8-10: The Teaching Outcome from different Teaching Principles

It’s important to notice that flipping the classroom doesn’t make it easier for the
educators, but rather the opposite. The main goal is to increase the learning
outcome for the students and make them take responsibility for their own teaching.

For the first it’s a lot of hard work preparing all the material, either it is videos,
written material or other resources. But you don’t necessarily need to create all the
material from scratch, because lots of material do already exist out there. So, in my
teaching material which | make available on web pages on my Blog | integrate lots of
material from others in addition to my own material in a comprehensive manner.

The educator also needs to very well prepared for class, probably much more than
for ordinary lectures.

A “problem” with more interactive teaching principles like Flipped Classroom, is that
the student not necessary love the concept in a short-term view, because student
tend to love ordinary lectures. Because with ordinary lectures they can just drop in
without any kind of preparations, so ordinary lectures are an easy and convenient
solution many students like. The students feel comfortable and it requires little
effort from them, but as Figure 8-10 tells they don’t necessary learn so much from
ordinary lectures (just 5% as stated in Figure 8-10). The learning process is hard and
the educators should not necessary choose what’s most convenient for the students
in a short term, but rather think what’s best for them in the long term, and the goal
is to make them useful in an upcoming work situation.
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8.6 Agile methods and Scrum methodology

| use Agile methods and Scrum methodology known from System/Software
Engineering within my teaching. This is especially relevant in PPBL (Problem/Project
Based Learning) methods such as student projects, which are integrated in many of
the courses at our university. In scrum a simplified project model is used together
with numerous iterations. This makes it easier to have close interaction with the
students during small case projects and larger projects.

Figure 8-11 shows an example of a digital Scrum/Task Board used in a student
project.

BQVIwEIStudDTsemServiues/ Development of Prototype for Registration of Road Data Hans-PetterHalvorsen | & & & @

HOME CODE WORK BUILD TEST RELEASE* /O - 1
Backlogs Queries

<
I Features Development of Prototype for Registration of Road Data Teamn Sprint 1

Backiog items .
1 °g Backlog Board Capacity Group by Person % O
4 Current To do In progress Done
Sprint 1
a
4 Future Application development General Map Tool
Sprint 2
Sprint 3 i
State New
Sprint 4 I
Sprint 5
Sprint 6 Report Write about road coordinates Write about Vegviseren
(parecel, metre +)

State New

Write about UTM coordinate
system

Adapt new concept drawing
in the report

Drawings Overview of the application in Overview of compenents in
and out road registration today

State New

Concept drawing for
Vegviseren

Figure 8-11: Example of Digital Scrum/Task Board used in a Student Project

Azure DevOps has been used as the software tool to handle the Scrum process. In
addition, my own Project Management tool is used in different student projects, see
Chapter 28 and Chapter 32 for more information about the Project Management
System.
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For more information about Azure DevOps, please see some of my videos on this
topic:

e Scrum with Examples (https://www.youtube.com/watch?v=h3RVZv3NGWKk)

e Introduction to Azure DevOps
(https://www.youtube.com/watch?v=cWdHuFetOIA )

More about Agile methods and Scrum methodology in chapter 17.

8.6.1 Publications

Publications within this area:

e Experience with Case-projects in Bachelor and Master Studies in Electrical, IT
and Systems & Control Engineering - Hans-Petter Halvorsen, Josef
Timmerberg, Carsten Helgesen, Morten Pedersen, Saba Mylvaganam - EAEEIE
2013, 24th EAEEIE (European Association for Education in Electrical and
Information Engineering) Annual Conference, Chania, Greece 30 - 31 of May,
2013.

8.7 Quiz and Questionnaire System

Several existing systems for testing the skills of the students have been used and
testing during the years, such as Kahoot, Google Forms similar tools.

Kahoot is a game-based learning platform used to ask questions to students in real-
time.

These kinds of tools make the teaching more interactive and it’s a nice way to
summarize what’s done. To make it even better, not only the educator should be in
charge of making questions and answers, the students should also be responsible
for making questions in turns. A group of students can then, e.g., make 10 questions
and answers for one topic in the syllabus which they present for the rest of the class,
etc.

While Kahoot is for reviewing the student knowledge as part of the class activities,
Google Forms or other tools are better for off-classroom reviews and testing.
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With Google Forms or similar tools, the students can take the question form and
review or rehearse their knowledge when it suits them, typically after a teaching
session or before the final exam.

Based on the experiences using these tools, a new Quiz and Questionnaire System
has been developed from scratch fitting all my needs. See Figure 8-12.

Quiz Management System

& Hans-Petter Halvorsen

& Logout

Quizzes

Group:

{ Industrial IT v

Below you find available Quizzes for the selected Group:

Quizld Quiz Name Questions
12 i= Database Systems -
42 T Database Systems - Lab Summary -
13 = HIL [ Questons |
43 TIHIL - Lab Summary -
11 = 0PC [ Questons |
1 T OPC - Lab Summary -
[ tovous |

Figure 8-12: Quiz Management System

This new tool is in weekly use within all my courses such as Software Engineering,
Industrial IT, Systems and Control Laboratory.

The Quiz and Questionnaire System has the following features:

e Create and change existing quizzes and questionnaires

e Create multiple choice and text answers

e An attendance key is necessary when taking the quizzes and questionnaires

e See results and statistics from quizzes and questionnaires for a single quiz or
Questionnaire or groups, e.g., a specific course, etc. See Figure 8-13
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e The administrator sees the results for a specific class, either a single quiz or a
collection of quizzes. The end user sees only the results from the quizzes he or
she has taken.

Quiz System
mBIog

Quizzes

Below you find overview of your Quizzes:

Quiz Name Status Score Action

= Database Systems - Quiz v 100% - -
T Database Systems - Review Questions - -
= Deployment & Maintenance - Quiz - -
T Deployment & Maintenance - Review Questions - -
= Requirements Engineering - Quiz v 100% - -
T Requirements Engineering - Review Questions - -
$= SCC - Quiz B o

Figure 8-13: Quiz Overview for a specific Course

In the course Software Engineering a question form for each session or topic
covered in the course (about 13 questions forms) has been made. Here are some
examples:

e Software Engineering

e Requirements Engineering

e Scrum and Agile Development

e Software Architecture

e Database Systems

e Source Code Control

e Software Testing

e Software Deployment and Maintenance
e etc.

In the courses, Industrial IT and Systems and Control Laboratory | have made a
question form the students need to take after a laboratory work session to get
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approved. Then | can use the built-in tools to see the results and statistics for
individual students or the whole class.

Industrial IT:

e OPC
e Hardware in the Loop

e Database Systems
e SCADA

Systems and Control Laboratory:

e |Internet of Things Control Systems
e Machine Learning in Automation Systems
e Industry 4.0 and Automation
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As mention in the previous chapter, videos are an important addition to other
teaching resources. | use videos a lot as a supplement to written materials, such as
eBooks, tutorials, web pages and web resources.

In addition to include these videos in my blog/web site, | have a separate YouTube
channel called “Industrial IT and Automation”:

https://www.youtube.com/IndustriallTandAutomation

In my YouTube channel (Industrial IT and Automation) you find 100+ videos within
Programming, Software Development, Software Engineering, Data Science,
Industrial IT and Automation.

My YouTube Channel (Industrial IT and Automation) has more than 1200
Subscribers.

Each month my YouTube channel has almost 10.000 views. The last 365 days people
spent more than 400.000 minutes watching my videos and the total numbers of
views per year is close to 100.000.

My most popular video is Introduction to OPC with Examples with 16.000+ views.
Other popular videos are:

e Datalogging and Monitoring LabVIEW Project (13.000+ views)
e Database Communication using LabVIEW (12.000+ views)

e Simulation in LabVIEW (8.000+ views)

e USB-6008 in Visual Studio and C# (7.000+ views)

o etc.

Figure 9-1 shows some of the highlight regarding the activities in my YouTube
channel.
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Mar 2@, 3018 - Mar 25, 2019

overview Reach viewers Interest viewers Build an audience Last 365 days
Watch time (minutes) A& Views A Subscribers A Updated Mar 25, 2019, 8:00 AM
403.4K 85.1K +808
T 165% T 157% T 142%

Bar 26, 7018 May 1B, 7018 Jul 10,2018 Sep1,2018

SEE MORE
Top videos a Latest activity 807
Watch time {minutes) - Last 365 days Views - Last 48 hours ® Updating live

Introduction 1o OPC with Examples 893K _ 45

Cata Logging and Monitering LabVIEW Project 80.5K _ .
Database Communication using LabWVIEW 41.0K - 1
OPC with Visual Studio 221« [

ast Mawe

Simulation in LabVIEW 205¢ [ . o
Top videos - 48 hours Views

SEE MORE
Data Logging and Monitoring LabVIEW Project 89 _L_ N TAT
Database Communication using LabVIEW 81 e
Introduction to OPC with Examples 76 Lab Lhbode_
OPC with Visual Studio 70 Liasdbaus. L
MATLAE - Numerical Differentiation LT TR

Figure 9-1: YouTube Channel Statistics [2019.03.27]

Figure 9-2 shows a list of countries where the people watching the videos are
located.

We see that most of the viewers are from outside Norway, where large countries
like USA, India and Germany are the most frequent viewers.

This means that the videos are used by far more than my own students in Norway.
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9 YouTube

Video

Geography

0000

ODodOodoooddn

Lmanne

Traffic source Geography

F]

Total

United States
India
Germany
Mexico
United Kingdom
Morway
South Korea
Taiwan
Vietnam
France
Canada

[taly

Turkey

Brazil
Indonesia

Spain

Industrial IT and Automation -

Viewer age Viewer gender

Watch time
{minutes) 4

625600 100.0%

69,308 11.1
38,044 5.3
26,989 4.3
7442 1.2
3613 065
3917 065
2858 05
21 0.3
1.79 0.3
1.687 0.3
1492 02
1,391 0.2
1103 0.2
1.087 0.2
1.084 D2
1,088 0.2

Figure 9-2: Geographic/Country Location

Subscription status

131,711

12,265

13,064

4925

1,783

G986

889

434

7

354

366

396

266

457

228

298

245

fiews 4k
100.0%

=

=

=

=

=

=

=

=
I

=

=
I

=
[

=
[

YouTube has lots of built-in statistics, which is handy to use when you want to
analyze your data.

From Figure 9-3 we see that most of the users are between 18-34 years, and the
largest group are between 25-34 years that have close to 60% of the viewers.
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This means besides students which are typically in the group 18-24 years, the
channel has lots of viewers that are in work (25-34 years).

L+

Viewer age A Views 4k
13=17 years

18-24 years 37.2%
25=34 years 59.8%
35=44 years 2 R%
4554 years 0.3%
55-64 years

65+ years

Figure 9-3: Age of the Viewers
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As part of my teaching, research and development activities several textbooks have
been written within different fields and areas:

e Python Programming
e Arduino

e Software Engineering
e Industrial IT

e Automation

Below you find an overview of the different textbooks.

10.1  Python

Software are an important part of our digital lives, and our way of living has
dramatically changed with computers and software applications. We are totally
dependent on people who have knowledge of this in today's modern society.

We have today several thousand different Programming Languages, so why should
we learn Python? | guess you will need to learn more than one Programming
Language to survive in today’s software market. Python is easy to learn, so it is a
good starting point for new programmers. In addition, Python is highly extendible,
so Python is also used by professions.

Textbook:
Python Programming - Hans-Petter Halvorsen. ISBN: 978-82-691106-4-7. 2019.

In addition to the textbook “Python Programming”, several other Python books are
under construction (see Figure 10-1). Altogether, eventually, the following Python
textbooks will be available:

e Python Programming
e Python for Science and Engineering
e Python for Control Engineering
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e Python for Software Development

Python Python for Science
Programming and Engineering

Python for Control Python for Software
Engineering Development

Figure 10-1: Textbooks within Python Programming

Web resources:

https://www.halvorsen.blog/documents/programming/python/

10.2 Arduino

Using the Arduino platform, you will learn the basics about computers, basic
electronics, sensor and measurement technology and programming.
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Arduino is also ideal for combining software and hardware and see how we can
communicate with the outside world using computer programs and create simple
prototypes.

Textbooks:

Programming with Arduino - Hans-Petter Halvorsen. ISBN: 978-82-691106-3-0.
2018.

Arduino Programmering (In Norwegian) - Hans-Petter Halvorsen. ISBN: 978-82-
691106-2-3. 2018.

Web resources:

https://www.halvorsen.blog/documents/technology/iot/arduino.php

The target audience for these Arduino textbooks are everybody that wants to learn
more about technology and programming where thy with lots of practical examples
can see how technology and programming can be applied in real life scenarios.

The approach where the students can make small prototypes ad programs and
instantly see some results are a very educational and pedagogical method to learn
new students technology and programming.

In addition, this approach can be extended and be used related to more advanced
topics. The concept can be used beginning with high school and up to Master level.

10.3  Software Engineering

Software Engineering is the foundation for making professional software which are
important in the digital world we live in.

Textbook:

Software Development - A Practical Approach! - Hans-Petter Halvorsen. ISBN: 978-
82-691106-0-9. 2017.

Web resources:

https://www.halvorsen.blog/documents/programming/software engineering/
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10.4 Industrial IT and Automation

Industrial IT and automation are foundation for our modern lives and in our high
standards of living.

Textbook:

Industrial IT and Automation - A Practical Approach! - Hans-Petter Halvorsen. ISBN:
978-82-691106-1-6. 2017.

Web resources:

https://www.halvorsen.blog/documents/technology/industrial it automation.php
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11 Teaching at Bachelor Level

| am/have been involved in the following Bachelor courses at University of South-
Eastern Norway (previously Telemark University College and University College of
Southeast Norway).

Current Courses:

e |A4412 - Software Engineering (Course coordinator)

e |A3112 - Automation Systems (“Automatiseringsteknikk”) (Lab Work,
LabVIEW Training)

e PRH606 — Main Project (Supervisor)

Previous Courses:

e EE4007 — Cybernetics Foundation (Lab Work)

e EE4107 — Cybernetics Advanced (Course coordinator, Lab Work + Project)

e EE3107 — Cybernetics Project (Course Coordinator)

e PRG106 — 1. Semester Project (F1 project) (Supervisor)

e |A6209 — Industrial Communication and Computer Network (Lab
Work/Project)

e |A5106 — “Automatiseringsteknikk og praktisk modellering” (Lab
Work/Project)

e EE4209 — Model-based Control (Course coordinator, Teaching, Lab Work)

e |A4212 - Instrumentation (“Instrumenteringsteknikk”)

Most of these previous courses no longer exist at University of South-Eastern
Norway due to changes in the curricula and the study programs.

Below | will go through the educational contents of some of my current courses.
Web Site:

https://www.halvorsen.blog/documents/teaching/teaching.php

11.1  Software Engineering

102


https://www.halvorsen.blog/documents/teaching/teaching.php

103 11 Teaching at Bachelor Level

At Bachelor level, | teach the following course:
IA4412 — Software Engineering (Norwegian: “Systemutvikling og dokumentasjon”)

| am teaching system engineering/software engineering at Bachelor level. Figure
11-1 shows the web page (a small part of it) for this course.

Course Schedule

Course Registration (first time onlyl) oo System
Office Hours: Tuesdays 10:15-14:00 and Fridays 10:15-14:00 @ Room C-139a
fH Software Engineering Topics - Week by Week

Time Topics Work
Part | - Planning
Week 2 1. Project Kick-off and Planning L] Week Assignment
Tue 9.1 Project Start & Project List
Fri12.1 Quiz
Time Topics Work

Part Il - Requirements Engineering

Week 3 2, Requirements Engineering L Week Assignment

Tue 16.1 @ Planning Review

Fri 19.1 Quiz

Time Topics Work
Part Il - Software Design

Week 4 3. Database Systems L] Week Assignment

Tue 23.1 @ Requirements Engineering Review

Fri 26.1 Quiz

Week 5 4, Unified Modeling Language (UML) L] Week Assignment
Tue 30.1 G- Database Review

Fri2.2 Quiz

Week 6 5. Software Development Processes and Scrum D week Assignment

Figure 11-1: An Excerpt from the Web Site for the Software Engineering Course

The course is organized as a project, i.e., the learning occurs through a large team
project and there are few traditional lectures! This requires active participation from
the students from start to finish. Learning is ensured by so-called “week
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assignments” that defines the focus, goals, tasks and work effort from week to
week.

The course has a mix of short introduction lectures, project work, team work, Scrum
meetings, project meetings, problem solving, exercises, reviews, discussions,
quizzes, independent work, etc. The course is based on Project and Problem based
learning methods (PPBL). In addition, the course is highly research-based with focus
on the latest technology (this also means that the teachers don’t have all the
answers!). The course uses a practical approach with focus on practical
implementations and less theory. In many cases the students will need to find
answers and solutions outside the classroom, using other sources, like, internet,
books, etc. The course is also based on “Flipped Classroom”, i.e., the students need
to read the theory, watch videos, etc. in advance at home (in general be prepared)
so we can focus more on interactive teaching and guidance (discussions, group work
and practical exercises) in the class.

Figure 11-2 shows the main teaching activities in the Software Engineering course.

Teaching Activities

Reflection and Syllabus Overview
Discussion / 10 %
20%
Exercises & Quiz _ -

10 %

Figure 11-2: Teaching Activities in Software Engineering Course

The project counts 70% of the grade, while an individual written final test (30%)
tests the knowledge accumulated through the project and the course as a whole.
See Figure 11-3 for details.
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Assessment Methods

Project The Working
process
(Individually)

/_7‘ 15 %

Oral

Presentation
(Individually)
10 %

Figure 11-3: Assessment Methods in Software Engineering Course
For detailed information about the course, please see:

https://www.halvorsen.blog/documents/teaching/courses/software engineering.p
hp

11.2 Control Engineering

As mentioned, | have previously been involved in different courses at Bachelor level
within control theory and engineering.

In that connection, a lot of teaching material, compendiums, etc. have been
developed.

Some examples are:

e Control Theory with MathScript Examples

e Reguleringsteknikk vha MathScript In Norwegian)

e Kalmanfilter, Compendium and Exercises (In Norwegian)

e Observers, Compendium and Exercises (In Norwegian)

e Systemidentifikasjon, Compendium and Exercises (In Norwegian)

For more information, see the following web site:
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http://www.halvorsen.blog/documents/teaching/teaching material.php

11.3 Main Project (Norwegian: Hovedoppgave)

Below we see some examples of Bachelor projects that have been carried the last 5
years. Local industry has been heavily involved in these projects.

e Environmental Public Health Information Management System (Partner Tel-
Tek, Porsgrunn Kommune, Sykehuset i Telemark, m.fl.)

e Drilling Simulator (Partner: Kelda Drilling Control)

e DeltaV (Partners: Yara, Emerson Process Management)

e DeltaV Prosessautomasjonssystem (Partners: Emerson Process Management)

e Sensor datafusjon med DeltaV — Integrering av tradlgse og tradbaserte
sensorer for fjern- overvakning og styring (Partners: Yara, Emerson Process
Management)

e Utvikling og prosjektering av laboratorium med prosessmodell (Partners:
Yara)

e Ombygging av mobil flerfaserigg til stasjonzer flerfaserigg (Partners: Porsgrunn
Videregaende/TAF, Emerson Process Management)

See chapter 24 for more details about some of these projects.

As part of the assessment and grading, | have created an Assessment Form in Excel
(Figure 11-4) which is used in cooperation with the external sensor.

With this Assessment Form, it is easy to fill out and share information regarding the
assessment with the external sensor.
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5 Faglig niva og presisjon. Integrere ervervede kunnskaper, evner og tilegne seg 10
21 ny kunnskap 0 0
Resultatomtale. Hvordan resultatet er analysert og dokumentert (Evne til
" N : 10
22 analyse, diskusjon og refleksjon). ] ]
23 7 |Di jon og jon. Konklusjonens kobling til problemstillingen. 10 ) )
a Kildebruk/Referanser. At alle kilder er referert. Kandidatens evne til & vurdere =
24 kildens relevans og kvalitet pa en kritisk mate. ] ]
i\ dighet, initiativ, fi el denhet. | hvilken grad kandidaten selv
F & har generert viktige elementer/problemstillinger/ideer i oppgaven. Ao ) )
26 Sum 100 1]
27
28 utfyllende k til rapporten/System som er laget:
20| # Kommentar/Merknad
0| 1
1|2
2|3
33 4
4|5
5| 6
25 | S
4 Rapport =+
Ready - > + 1M0%

Figure 11-4: Extraction from Assessment Form for Bachelor Project (In Norwegian)
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| am involved in the following Master courses at University of South-Eastern
Norway:

e SCE4206 - Systems and Control Laboratory (Course Coordinator)

e SCE2006 - Industrial Information Technology (Lab Work/Case Projects)
e MATLAB Course (course coordinator and instructor)

e SCE1213 - Hard/Soft Sensors in Process Measurements

e SCE4006 - Project (Supervisor)

e FMHG606 - Master's Thesis (Supervisor)

All the Master courses are taught in English.
Web Site:

https://www.halvorsen.blog/documents/teaching/teaching.php

PPBL is heavily used throughout the “Industrial IT and Automation” Master program
at University of South-Eastern Norway. PPBL is integrated in all courses at different
levels from laboratory work, case projects, ordinary project courses, and final
Master project, both individually and group based.

With PPBL the students get practical industrial experience both within programming
and use of relevant hardware. They need to develop and integrate software and
hardware into a unified solution using known software engineering principles.

When the students are finished, they will have knowledge of data acquisition,
database systems, data communication and networks, automation and control, etc.

Below | will go through the educational contents of some of these courses.

12.1 MATLAB Course

For some years, | have been teaching MATLAB to new Master students, totally about
75 students per year. The course is for all 3 Master programs at the Faculty of
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Technology, namely Process Technology (PT), Energy and Environmental Technology
(EET) and Industrial IT and Automation (IA).

MATLAB is a numerical computing environment developed by The MathWorks,
MATLAB allows matrix manipulation, plotting of functions and data, implementation
of algorithms, creation of user interfaces, and interfacing with programs in other
languages. MATLAB is an abbreviation for MATrix LABoratory, so it well suited for
matrix operations. MATLAB is widely used in research and education.

The MATLAB Course consists of 3 parts:

e Partl: Introduction to MATLAB
e Part Il: Modelling, Simulation and Control
e Part lll: Advanced Topics and Simulink

Each part has a separate document with detailed solutions.

Since MATLAB is a computer software used for simulations, etc. it is crucial that the
students get experienced using the software (and not only learn about it on the
blackboard). The course is a foundation for the different MATLAB activities in other
courses.

Figure 12-1 we see the web page for the MATLAB course.
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MATLAB for Students

MATLAB for Students

MATLAB Course

Hans-Petter Halvorsen

0 Course Qverview QJ Questions

Introduction

0 Course Overview

In this MATLAB Training for Master Students at University College of Southeast Norway you will learn basic MATLAB and how to
use MATLAB in Mathematics, Modelling, Simulation and Control applications. An introduction to Simulink and other Tools will also
be given. MATLAB is a tool for technical computing, computation and visualization in an integrated environment. MATLAB is an
abbreviation for MATrix LABoratory, so it is well suited for matrix manipulation and problem sclving related to Linear Algebra,
Modelling, Simulation and Control applications, etc.

The Video below gives an intraduction to this course:
MATLAB for Students

MATLAB for Students

MATLAB Course

Figure 12-1: Web Page for the MATLAB Course

An important focus in the course is to do hands-on exercises based on real-life
scenarios and applications.

An extensive course material has been specifically made for this course. The course
material includes a set of written course manuals and a web page with lots of
resources, such as videos, etc.

The course manuals (Figure 12-2) contain lots of Examples and self-paced Exercises
that the users will go through and solve on their own. The user should go through
the Exercises in the Course Manuals in their own pace depending on their
background. The instructors (previous students) will be available for guidance and
questions throughout the course.
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University College of Southeast Norway

MATLAB for Students “

MATLAB

Part I: Introduction to MATLAB

Hans-Petter Halvorsen, 2016.10.4

MATLAB

e Longuage of Tachnical Computing

Figure 12-2: MATLAB Training Manual (Part 1 of 3)
The home page for the course is located on my blog/web site:

http://www.halvorsen.blog/documents/teaching/courses/matlab.php
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The MATLAB course is a voluntary course that the students take in addition to
compulsory courses.

What is the purpose with this voluntary course?

1. To give a Practical Introduction to basic Programming and Simulation.

2. Learn to apply basic Math and Physics knowledge (theory learned at Bachelor
level) required in these Master programs.

3. To learn to use the MATLAB software within these Applications. When you
have learned MATLAB, you may easily switch to similar programs.

The students in these Master programs are from all over the world, so it is
important that everyone have the same basic skills. Some of the students are
inexperienced in programming and many have only been learning it from the
blackboard only - with no practical implementations and experimentation.

MATLAB is very easy to use compared to similar tools, so it is a good tool to start
with for inexperienced users. At the same time, it is very powerful, and it can be
used for advanced simulations, so you will never grow away from it - neither in
university or work context.

Teaching assistants (second year students) are used to help me with the teaching,
supervision and guidance, because they know best where the shoe pinches.

Since there are no grades or credits in this course, | provide, as an extra service, a
diploma. You will get this valuable diploma (handy when applying for jobs, etc.) only
if you pass some following criteria, such as submitting exercises from the different
parts.

Figure 12-3 shows parts of the multiple-choice test that finalize the course and
makes it possible to print out the diploma.
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MATLAB Test and Diploma

MATLAB Test and Diploma

MATLAB for Students

Hans-Petter Halvorsen

MATLAB Test

Test your MATLAB skills with this MATLAB Test. The test contains 35 questions. Each question have 3 alternatives where only
one of the alternative is correct.

You get +5 points for each correct answer and -2 points for each wrong answer/answers you are not answering. The Top score
is 100%.

The student have 90 minutes available for this test. When you are finished, please print out the diploma and give it to one of the
instructors for signing. The instructor will check if you have the recorded attendance needed and check if you have submitted the
necessary code. If you have passed all the criteria, the instructors will sign the diploma.

Note! For some of the questions you need to use MATLAB - but you cannot use the Course Manuals or collaborate with other
students during the test! Any attempt of cheating will mean that you will be deprived of the opportunity to get diplomal

You dont need MATLAB for Questions 1-30, but you may use it if you want to. For Questions 31-35 you will need to use MATLAB
in order to find correct answers.

Please fill in your Name:

Student Name:

| have completed the following parts (code is submitted and approved): — Part | — Part Il — Part lll

Questions 1 - 10
(MATLAB not needed for these questions)
1. What does the letters in MATLAB mean?

) Math Laboratory
) MATrix LABoratory

Figure 12-3: Multiple-choice Test

When the students are finished with the multiple-choice test, they get online access
to the diploma (see Figure 12-4) which they need to print out and get signed.

The total score (0-10%), the name of the student, which parts the students have
fulfilled are automatically filled out.
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University College
of Southeast Norway

MATLAB for Students A‘

2016.09.26

MATLAB Training

The following student has completed the MATLAB Training at University College of Southeast Norway:

Hans-Petter Halvorsen

Score: 100.0%
In the MATLAB Training the student has reviewed the following topics:
Part I: Introduction - MATLAB Basics

The MATLAB Environment, Using the Help System in MATLAB, MATLAB Basics, Linear Algebra; Vectors and Matrices, M files; Scripts and User-
defined functions, Plotting, Flow Control; For and While Loops, If and Case statements, Mathematics.

Part II: Modelling, Simulation and Control

Differential Equations and ODE Solvers. Numerical Techniques such as Interpolation, Curve Fitting, Numerical Differentiation, Numerical
Integration, Other topics are: Optimization, Control System Toolbox, Transfer functions, State-space models, Frequency Response, Discrete
Systems.

Part III: Simulink and Advanced Topics

Advanced Topics in MATLAB, such as: Debugging in MATLAB, More about functions, More about Plots, Using Cells in the MATLAB Editor, Importing
Data, Structures and Cell Arrays. This part also covers an Introduction to Simulink and an introduction to other Tools.

For more information about the contents of the course, please visit: http://home.hit.no/~hansha/?training=matlab

F}.}GV\S’?C’LL‘/V "\'\a\\m rXe~~

Course Instructor Hans-Petter Halvorsen, Course Coordinator

http://home.hit.no/~hansha

MATLAB

The Language of Technical Computing

Figure 12-4: Final Diploma

| use this kind of testing in many situations where the students have approved/not

approved requirements. It’s easy for me because | don’t need to go through all the

answers (the system does it for me!), | get to test the skills of the students, and the
student make an extra effort because they feel they get something with extra value
for them.
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For those who not follow the course on campus, anybody can get access to the same
teaching material online:

http://www.halvorsen.blog/documents/programming/matlab/matlab basics.php

Figure 12-5 shows the online MATLAB Training available for online students (or
anybody else who are interested in learning about MATLAB).

MATLAB Basics

MATLAB Basics

Hans-Petter Halvorsen

| Select a Topic ~ ‘

MATLAB Basics

MATLARB is a tool for technical computing, computation and visualization in an integrated environment. MATLAB is an
abbreviation for MATrix LABoratory, so it is well suited for matrix manipulation and problem solving related to Linear
Algebra, Modelling, Simulation and Control applications, etc.

MATLAB Software:

If you dont have MATLAB, you can buy a MATLAB student version (350-689 NOK), which you can install on your
personal computer. The MATLAB student version includes the most used Toolboxes as well, like Simulink, Control
System Toolbox, Optimization Toolbox, Statistics Toolbox, etc.

Students and staff at University College of Southeast Norway can freely install the MATLAB Software on their own
computers, since the university has a Total Academic Headcount (TAH) License. The Activation Key is located in Fronter,
where only students and staff at the university have access.

See also the main MATLAB page.

1. Introduction to MATLAB
Watch the Video below in order to get an idea of what MATLAB is:

Working in the Development Environment
+ L [ ] (W) Wr
L]

.
v

<o HFE L »C» Documents » MATLAB
Command Window
[ Mame « >> x=1:110; Name = Value
FH mvdata.mat >> y=log(x): - a3

Figure 12-5: MATLAB Online Training

This is ideal for our new online study programs (where the students are not on
campus, just online) and for all others that need to learn MATLAB, either it is
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students or colleagues. The course material includes lots of videos explaining the
different topics.

12.2 Systems and Control Laboratory

The course contains practical lab work about modeling, simulation, programming
and control of industrial processes. The course consists of 3 different labs/small
case-projects (4 weeks for each). The students may choose between 5 different
labs/case-projects.

There will be no ordinary lectures, only practical lab work. The theory needed in this
course is based on the theory the students have already learned in other courses.

The main purpose with the course is to get experience with practical problem-
solving using theory, software, etc. you have learned in previous courses. The
learning will be through small practical projects.

Figure 12-6 shows the web page for the course SCE4206 Systems and Control
Laboratory.
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Systems and Control Laboratory

Systems and Control Laboratory

Hans-Petter Halvorsen

1 Select a Topic » ‘

Introduction

We will work with traditional topics within Industrial IT and Automation (Database Systems, DAQ, OPC, Sensors, Control
Systems and Theory, PID, Modelling, System Identification, State Estimation, MPC, etc.), but in addition we will put
these topics in a wider concept and see how these traditional topics can be applied to and used within concepts like
Industry 4.0, Internet of Things (IoT), Cloud Computing, Machine Learning, Smart Technology, Web Technology, etc.

Course Registration (first time only)

Below we see an overview of the course contents:

Programmin =
Industrial IT 5 & ? Logging Tools & Analysis

- c#, Labvmvz | II
see =
Data ' \

Industry Fusion Mobile Devices
. Smart State Estimation
‘Sensor Technology ~ Sensors _-
-

o s : - ;
Application Examples Modelling System Identification [
A A

m Factory Automation
Figure 12-6: Web Page for the Course SCE4206 Systems and Control Laboratory

T Antnmatinn

In the course, we use existing theory and practical knowledge, existing tutorials,
Internet, etc. to solve the challenges. The small projects are real-life scenarios that
the students can expect to work with when getting a job in a few months. It’s crucial
that they get practical experience with the theoretical topics learned in many of the
other courses at the university.

The course is based on Project and Problem based learning methods (PPBL). In
addition, the course is research-based, i.e., we use state of the art software and
tools. This also means that the educator doesn’t necessarily have all the answers
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and solutions regarding the lab work. So in many cases the students will need to find
answers and solutions outside the classroom, using other sources, internet, books,
etc. The topics and contents in the lab assignments may vary from year to year.

The lab assignments are a bit loosely defined. The main idea with the different labs
are to see the big picture and not focus on tiny details. The assignments may be
seen as a practical summary of the Master program they are taken. The assignments
are closely tied to the theory learned in other courses. | challenge the students to
think outside the box.

The following assignment was, for example, performed in 2015:

e Sensors and Actuators with Arduino

e Home Automation with Raspberry Pi

e Weather System with myRIO

e Industrial DAQ Systems for Measurements and Monitoring
e System Identification and Estimation

The students can work in small groups (2 students) to increase collaboration,
discussion and reflection among the students.

The web page for the course is located here:

http://www.halvorsen.blog/documents/teaching/courses/systems control lab.php

12.3 Industrial IT

This course is taught both for campus students and for our new online students.

Topics within Industrial It can be taught in a theoretical way or, in this case, in a
practical way with lots of problem-based learning cases and case projects.

| guess the student spend about 10% of their time following theoretical lectures,
while the rest of the time is spent on practical challenges and problem solving in
relevant assignments, laboratory work and case projects. The student work both
individually and in groups.

| am responsible for the following practical topics:

e OPC
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e Hardware-in-the-loop Simulation and Testing (HIL)
e Database Systems and Structured Query Language (SQL)
e Supervisory Control and Data Acquisition (SCADA)

OPC, HIL, Database/SQL are approved/not approved assignments, while the final
SCADA case project counts 30% of the final grade in this course. In this case project
they will need “everything” they have learned in lectures and previous lab
assignments.

Supervisory Control and Data Acquisition (SCADA) is a type of Industrial Control
System (ICS). Industrial Control Systems (ICS) are computer-controlled systems that
monitor and control industrial processes that exist in the physical world. Industrial
control systems, like PLC (Programmable Logic Controller), DCS (Distributed Control
System) and SCADA share many of the same features (Figure 12-7).

— Programmable Automation

‘5 | PC based Control System/SCADA
4] Ccontroller (PAC) 5 ystem/

System (Supervisory Control And Data
Acquisition)

I/0 Module

—

o
=)
(@]

. |
Industrial PID
Contraller

5;‘ Controller _ = |T |

==

i

ol @“! DeltaV

Siemens PLC
Figure 12-7: Industrial Control Systems (ICS)

Typically, the different Modules that the SCADA system consists of are distributed
physically in a network (local network or over Internet), see Figure 12-8.
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(

Process 1

Plant

)

PC Control » OPCServer |\
System \ /)
| etwork (LAN)
Datalogging
System
(Data Engine) SQL |
Database |
Alarm ol
System

Figure 12-8: Supervisory Control and Data Acquisition (SCADA)

A SCADA system typically contains of different modules, such as:

OPC Server

A SQL Server Database that stores all the necessary data
Control System

Datalogging System

Alarm System

These modules should be implemented as separate applications because they

should be able to run on different computers in a network (distributed). The
different applications can also be implemented in different programming languages,

since the system is modularized and the interfaces between the different modules
use open standards like OPC and SQL.

In this project the students are developing such a system from scratch. They also

need to use everything they have learned in lectures and previous lab assignments,

etc.

The project should follow the suggested steps and best practice guidelines:

1. Design the Database using Erwin, which is a software tool for modelling

2.

databases
Implement the Database using SQL Server

3. Create a Control System and send data to OPC Server.
a. Start with a model of the system. When the Simulations works, try with

the real system
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b. You should create and use your own PI(D) controller and Lowpass Filter
from Scratch (there is no built-in PID in C#)

4. Control the System with a Fuji PXG5 PID Controller. The Fuji Controller should
first be tested using HIL Simulation. Send Data to OPC

5. Datalogging System: Read Data from OPC Server and Log the Data to a SQL
Server Database

6. Alarm System: Create an Alarm Generation and Monitoring System

7. Distributed System/Network (OPC Server, Database Server, OPC Clients
should be distributed on different computers in a network)

The suggested steps are loosely defined and more like guidelines, so the students
need to interpret the tasks in their own way. They are encouraged to explore and
add more value to the suggested steps.

They also need to develop the system according to proper software engineering
principles, which they have learned in other courses.

In this project they need to develop med different modules in software using
relevant programming languages such as Visual Studio/C# and LabVIEW and
integrate with hardware available in the laboratory, see Figure 12-9.

Switch/Network

Fuji PXG5/PXR5 PID Controller Air Heater

Figure 12-9: Hardware Integration

It’s important that the student learn to use and operate relevant hardware and can
integrate different industrial hardware devices with software.
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Testing is an important part of system engineering projects. In this case, the focus is
on so-called hardware in the loop simulation and testing. This means that they need
to develop a mathematical model of the process plant which they need to test the
hardware on before applying it on the real plant.

Figure 12-10 shows the basic principles of Hardware in the loop (HIL) Simulation and
Testing.

Computer (with Visual Studio/C#)

Analog Out (Process Value)

[ 2 °c 1-5V
C1 C2 D01 DO2 DO3 AOO

i Mathematical Model of Process

Analog In I/0 Module

(Control Signal)  (USB-6008)
PID Control 0-5V

Figure 12-10: Hardware in the Loop Simulation and Testing

Overall, in this case project they get a deep understanding of many aspects of the
topics learned in different courses at the Industrial IT and Automation Master
program, both theoretical and practical.

The following topics are covered in this case project:

e Data Communication and network

e Control theory and industrial automation systems

e OPC, both OPC servers and OPC clients

e Database systems and Structured Query Language (SQL)

e Practical programming with Visual Studio/C# and LabVIEW
e Instrumentation and sensors

e Hardware in the loop simulation and testing

o etc.
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Web page for the course can be found here:

https://www.halvorsen.blog/documents/teaching/courses/industrial it.php

12.4 Master Thesis

Through the last 5 years many Master Thesis projects have been carried out within
some selected fields.

Master students have been an important part of these projects. Working on realistic
and research-based projects the students gets highly motivated and enthusiastic.

The Master study program “Industrial IT and Automation” is an international
program with students from all over the world.

Many of these projects have been part of the research work at the university, in
addition many of the projects have been carried out in collaboration with local
industry and companies.

An example of a successful project is the Weather System we have developed and
are using at the university for teaching and research.

One of the projects within that area was awarded as “Best Windows Store App” by
an independently international institution. The Weather System will be described in
more details later.

At my blog/web page you will find a detailed overview of many of these projects:

http://www.halvorsen.blog/documents/projects/projects.php

The industry has been heavily involved in many of these projects, such as companies
like Yara, Emerson Process Management, National Instruments, Kongsberg
Maritime, Baze Technology, Statens Vegvesen, Tel-Tek, Porsgrunn Kommune,
Sykehuset i Telemark, etc.

See a detailed project list in chapter 25 Projects at Master Level.

As part of the assessment and grading, | have created an “Assessment Form” in
Excel (Figure 12-11) which is used in cooperation with the external sensor.
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With this Assessment Form, it is easy to fill out and share information regarding the
assessment with the external sensor.
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MdEdwvwJd &8 B ~ Sensurskjema Master Thesis2
Insert Page Layout Formulas Data Review View
f. . % CalbriBody) +| %6 | A~ Av = =| =z [ceneral .| [El conditional Formatting v = insert v Ay-
3w = = | = & Format as Table » =X Delete ~ IR
Pasta & BT Y& A = = |2 £ % )% 4B 4/ Cell Styles ~ Eromats P It
D14 - fx Kommentar -
A B 5 D E F G H
1 Sensurskjema Master Thesis ‘
2
3 Kandidat:
4 |Tittel:
s Prosjektpartner:
& Veileder:
7 | Sensor:
8
] Karakter: | F 1Kn'n<:crcnbiraJramntskbc'cgﬂct:ﬂb:kgml‘nauil‘nt:stccccclsccrc|'cdcﬂfo'cggi'dc|‘fc|‘\<kcmcl‘il‘gfu':llcnecwcl‘cigcfcltclc'.JrfyIIt.
10

1 Merk! Det utfylte sensurskjemaet er & betrakte som veileders (V) og sensors (S) private notater og skal IKKE utleveres til kandidaten! |
12

13 |Del 1: Innledning og Teori 20 %
14| # Kriterium Vekt (%) Kommentar T v S |AVG| Vektet (%)
15 | 1 |Faglig forankring 25 0 0
16| 2 |Teoretisk innsikt 25 0 0
17 | 3 |Malbeskrivelse 25 0 0
18 | 4 |Eget bidrag 25 0 0
19 | Delsum (100%) 100 0%
20
2 |Del 2: Metoder og Arbeidsform 30%
2| # Kriterium Vekt (%) Kommentar \'} S |AVG| Vektet (%)
23 1 |Ferdighetsniva 30 0 0
24| 2 |Arbeidsform 20 0 0
25 | 3 |Arbeidsinnsats 20 0 0
26 | 4 |Selvstendighet 30 0 0
27 | Delsum (100%) 100 0%
28
29 |Del 3: Resultater og Diskusjon 35%
30| # Kriterium Vekt (%) Kommentar \'} S |AVG| Vektet (%)
31| 1 |Arbeidet 40 0 0
32 | 2 |Analyse og diskusjon 30 0 0
33 | 3 [Kritisk refleksjon 10 0 0
34 | 4 |Eget bidrag/maloppnaelse 20 0 0
35 |Delsum (100%) 100 0%
36
37 |Del 4: Fremstilling 15 %
8| # Kriterium Vekt (%) Kommentar \' S |AVG| Vektet (%)
39 | 1 [Struktur 40 0 0
a0 2 |Sprak 30 0 0
41 3 [Form 30 0 0
42 | Delsum (100%) 100 0%
13
a1 |Total Del 1-4 (Vektet Score i %) 0%
45
15 Eventuelle utfyllende kommentarer:
a7 | # Kommentar/Merknad
ag | 1
4 » Felles Sensorveiledning Karakterskala +
Ready H - 9. + 110%

Figure 12-11: Assessment Form used in Master Theses
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Online teaching has increased in popularity, and in the autumn 2015 we started with
online teaching for one of our Master study programs “Industrial IT and Automation
(HA)”.

Since the online students cannot join classes at campus, we offer additional online
resources to these students. These resources could be online lecture notes,
PowerPoint slides, videos, tutorials, etc.

Since | already have taught this way also for the ordinary campus students, the
transition to this new online study are very small. The Blog/web site of mine is
already there with lots of resources for the online students, including tutorials,
videos, etc. All teaching material are gathered on my Blog for easy access and
collaboration across the different courses. The reuse of the teaching material across
the different courses are in high focus.

Guidance and discussions with these students are done either in Skype for Business
(Video Conferencing System from Microsoft) or in the discussion forum on my
Blog/Web site (I am integrating the “Disqus” platform on my Blog/Web site).

| am involved in the following courses in our online teaching program:

e Systems and Control Laboratory (100%)
e Industrial IT (+50%, the practical aspects of the course)
e Hard/Soft Sensors in Process Measurements (~10%, Case-projects)

In addition, | am responsible for

e MATLAB Training, including the MATLAB course for new Master students
e LabVIEW Training

MATLAB and LabVIEW are the main tools used at the university when it comes to
practical exercises, implementation and simulation, etc. These tools are used in
most of the courses in the Industrial IT and Automation program, both the program
for campus students and the program for online students.
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All the theoretical and practical resources they need has been included in a new site
| am developing for handling the online teaching in these topics. See Figure 13-1:

https://www.halvorsen.blog/documents/technology/industrial it automation.php

Industrial IT and Automation

Industrial IT and Automation

Hans-Petter Halvorsen

Industrial IT and Automation

Industrial IT is the integration of Automation and Information Systems across the business. You could say Industrial IT is use of IT in
industrial applications, everything from Process Control Systems, Sensor Technology, Data Acquiring, Data Logging and Monitoring and
Software and Systems Engineering. You need to have knowledge of Data Acquisition, Database Systems, Data Communication and

Networks, Automation and Control, etc. Terms such as Internet of Things (IoT), Smart Technology, Cloud Computing and Industry 4.0 are
very popular these days.

- Programming g "
Industrial IT E ibaalia Tools & Analysis

@ Network III

CH, LabVIEW, I
Mobile Devices

Industry

State Estimation
Sensor Technology ‘ Sensors -
4

Application Examples:
odelling
1 Factory Automation

Process Control

System Identification

I

Automation 'S

AMobile Apps

Figure 13-1: Industrial IT and Automation Web Site

b §

This new web site will be the portal for the theoretical and practical aspects of my
parts of the courses listed.

On the web site you also find the textbook “Industrial IT and Automation — A
Practical Approach!” (see Figure 13-2), in addition lots of online recourses like
PowerPoints, videos, tutorials, links to relevant web recourses, etc.
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The textbook and the online material cover topics like project management, systems
engineering, data communication, web technology like web services, virtualization
technology, wireless systems, Modbus and OPC, vision systems, control systems,
sensors, SCADA systems, simulations within Automation, Internet of Things (loT) and
home automation. All these topics are important pieces in modern industrial IT and

automation systemes.

University College of Southeast Norway

Industrial IT and Automation

A Practical Approach!

Hans-Petter Halvorsen, 2016.02.23

Industrial IT

Programming | 14015 & Analysis

Network

EL

Industry

| Sensor Technology |Smart Sensor - - State Estimation
“~
)
System

Application Examples:
Identification

e

g #0900 Factory Automation I
P Control
rocess Contro Oil & Gas
Home i
Automation

http://home.hit.no/~hansha

»
Control Systems ‘ Monitoring

PID, MPC

Figure 13-2: eBook: Industrial IT and Automation — A Practical Approach!
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A discussion forum is also included on the web site for getting feedback from
students (or others that use the resources available). The students can also ask
questions and get answers, either by other students, or from me.

EAbout =
) Questions and Comments
42 Comments halvorsen.blog © Login
© Recommend & ([N Sort by Best

. Join the discussion...
9

LOG IN WITH OR SIGN UP WITH DISQUS @

0000

. Refka Nhari - a month age
Bonjour Mr.Halvorsen
Merci beaucoup pour vos tutoriels,
Je suis débutante et |'ai besoin de savoir comment installer SQLTOOLKIT dans Labview pour |'utiliser , en fait je ne trouve pas dans le menu de labview : "Catégorie” et "vi.lib* pour copier les
deux fichiers.
merci d'avance.
~  ~ - Reply - Share:

. Hans-Petter Halvorsen [~ Refka Nhari - a month ago
Please use English language :-)
~ v~ - Reply - Share:

. Refka Nhari 4 Hans-Petter Halvorsen - a month ago
@ Morning Mr.Halvorsen
Thank you very much for your tutorials,
I am beginner and | need to know how to install SQLTOOLKIT in Labview to use it, in fact | do not find in the menu of labview: "Category” and "vilib" to copy the two files.
thank you in advance
A v - Reply - Share:

Show more replies

. Max Yaffe - a month ago
- Are the VI's for your very interesting Labview controller tutorial available?
~ |~ - Reply - Share~

. Hans-Petter Halvorsen () + Max Yaffe - a month age
Can you be more specific?
~ v - Reply - Share:

Max Yaffe # Hans-Petter Halvorsen - a month ago
@ |'d like to look at and play around with your code. The tutorial goes too fast for me to see what you're deing. With the VI's | can work along side.
~ ~ - Reply - Share:

Figure 13-3: Forum for Discussions and Questions and Answers

For the Industrial IT course, the following web page has been established (see Figure
13-4):

https://www.halvorsen.blog/documents/teaching/courses/industrial it.php
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Industrial IT ©

mBlog

Topics

Lab Topics: Programming, LabVIEW, Visual Studio/C#, MATLAB, OPC, Hardware in the Loop Simulatation and Testing, Database
Systems, Structured Query Language (SQL), Supervisory Control and Data Acquisition (SCADA). If you you are not familiar with LabVIEW,
Visual Studio/C# and MATLAB, you need to learn basic skills in these tools by yourself. See resources for self-paced teaching material
below. In the Lab Work you will implement and apply most of the topics introduced in the lectures in real-life scenarios. Finally, you will
end up with a complete Industrial IT and Automation System - which you will make from Scratch.

The Figure below illustrates the contents of the Lab Work:

3 LahVIEW
SCADA System
jpritiiiiod btk

@ MatrikonOPC

Database System

Process Data

Ar——

Sensors Data Acquisition
Actuators HIL Simulation & Testing

-

Process

Microsoft*

SQL Server

= 5 z @ -Monitor:'z
E OPC-Client -

DQVlsuaIStudlo -

OPC-Client

The Video below gives an introduction to the Lab Work in this course:

https://www.halvorsen.blog

Figure 13-4: Industrial IT Web Page
Here you find lab assignments, etc. that are specific for this course.
A similar web page for the course Systems and Control laboratory is available.

For online students, it is important that they easily can find all available recourses
online, since they cannot get the same help from the educators or other students.
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Videos are an important addition to other teaching resources. | use videos a lot as a
supplement to written materials, such as eBooks, tutorials, web pages and web
resources. So far more than 100 videos within Industrial IT, Automation and
Software Engineering have been made.

Figure 14-1 shows an overview of my main video web site. The videos are divided
into different categories, such Industrial IT and Automation, Software Engineering,
etc.

Technology Videos

Technology Videos

Hans-Petter Halvorsen

Here you find lots of videos within Software Engineering, Industrial IT and Automation. QSearch for Videos

Selected Videos

Here you find Video Viewers for the following topics:

B LabVIEW Basics Videos
LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

EH MATLAR Basics Videos
LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

B LabVIEW Applications Videos
Here we use LabVIEW for real Applications like Data Logging, OPC, Hardware in the Loop, Database Systems, Control and Simulations,
Model Predictive Control (MPC), etc.

H Industrial IT and Automation Videos
OPC, Database Systems, Control Systems, etc. with examples in C#, LabVIEW and MATLAB.

H Software Engineering Videos
Software Development, Software Engineering, Agile and Scrum, Visual Studio Team Services, etc.

fH All available YouTube Videos sorted by Popularity

| also have a official YouTube Channel: https://www.youtube.com/Industriall TandAutomation

Figure 14-1: Videos in Teaching
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The main video web site can be found here:

http://www.halvorsen.blog/documents/video/videos.php

On this page, you find videos within topics like:

e Hardware - How to use hardware within different Programming languages
o TC-01
o USB-6008
e Programming - Videos within different Programming Languages
o LabVIEW
o MATLAB
o Visual Studio
o Web Programming
e LabVIEW Videos
o LabVIEW
o LabVIEW Features
o LabVIEW DAQ
e Industrial IT - Videos explaining different topics within Industrial IT
o Database Systems
o OPC
o DAQ
o SCADA
o loT
o IT
e Automation - Videos explaining different topics within Automation
o DAQ
o OPC
o SCADA
o Simulation
o Hardware in the Loop Simulation and Testing
e Software Engineering - Videos within Software Development and Software
Engineering
o Visual Studio Team Services (VSTS)
o Scrum
o Testing

The list of topics and the number of videos within each topic are growing as we
speak.
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In addition, all my web pages that is part of my blog have relevant videos embedded
into the different pages focusing on different topics like “Software Engineering”,

n u

“Industrial IT and Automation”, “Programming”, etc.

Videos can be an important tool for preparation, during practical exercises,
summarizing, etc.

| integrate videos in as part of my web site and web resources, so it becomes an
integrated part of a total package of teaching resources, and not separate part you
find somewhere else.

| use some videos from external sources like YouTube, but many of those don’t have
the proper quality or the right angle needed. Thus, | have started to make more and
more vides from scratch.

In addition to teaching online classes, where videos are especially useful, | use
elements from so-called “flipped classroom”. In the flipped classroom, students
prepare for classes by studying the learning material (e.g., videos) with the
classroom discussions focused on problem solving, application of the learning
material, exercises, case-projects, discussion of examples and challenges and so on.

The benefits of the flipped classroom approach are that students can more easily
absorb knowledge at their own pace rather than at a pace set by the teacher. Then
the time in class can be spent more effectively on problem solving, individual
support and challenges, etc. | problem though, is that not all students are motivated
to work independently and to meet well prepared for more active class activities. At
Master level, the students are more mature, so then this is not a problem.

Many of my teaching activities is about practical work and implementation, such as
laboratory work, programming and case projects, and the student may then also
work with different things at the same time. In this way, ordinary lectures or no
good, but videos that the students can watch individually is a great approach to this.

Videos are of course also very relevant for repetition.
As a summary, videos are very useful in the following cases:

1. As part of a flipped classroom approach.
2. Asubstitute for ordinary lectures, especially for online students that are not
available on campus.
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3. To learn practical implementation and programming working with laboratory
work, exercises, assignments case projects, etc. (“How-To” Videos)

4. Mixing Theory and Practical issues in on unified package.

5. Explanations and going through solutions to laboratory work, programming
exercises, etc.

6. Repletion and processing of undergone material, both theoretical and
practical.

7. Easy access and repetition to topics and methods learned in previous courses.
That’s way | also provide the video material on the web with open access at
any time.

Videos are useful in many contexts, but you need to have in mind that they are
time-consuming to make. Typically, you may need to spend several weeks to make a
video that last 30 minutes. Of course, this depends on several factors, what kind of
video you make, if you need to create all the material in the video from scratch, etc.
Practical “How-To” videos where you mix theory and practical examples are typically
very time consuming.

Is it possible to reuse the Videos? Creating and publishing videos are time
consuming. Can you reuse videos for several years? Well, it depends on the theme |
guess. Within computers, data and information technology the technology
continuously changes. What appears to yesterday does not work today. Videos may
need to be re-created each year, but PowerPoints/script used as base for the video
production can be updated and thus reused. More traditional topics like Math, etc.
can certainly be reused for many years.

It is also important to think generally (but not too general), avoiding version number
in software (LabVIEW 2016, Visual Studio 2015, Office 2013), logos that need to be
replaced next year, etc.

14.1 Using Videos in Online Teaching

Online teaching has increased in popularity, and in the autumn 2015 we started with
online teaching for one of our Master study program Industrial IT and Automation
(l1A). Since the online students cannot join classes at campus, we offer additional
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online resources to these students. These resources could be online lecture notes,
PowerPoint slides, videos, tutorials, etc.

Since | already have taught this way also for the ordinary campus students, the
transition to this new online study are very small. The Blog/web site of mine is
already there with lots of resources for the online students, including tutorials,
videos, etc. All teaching material are gathered on my Blog for easy access and
collaboration across the different courses. The reuse of the teaching material across
the different courses are in high focus.

Guidance and discussions with these students are done either in Skype for Business
(Video Conferencing System from Microsoft) or in the discussion forum on my
Blog/Web site (I am integrating the "Disqus" platform on my Blog/Web site). In
addition, there are a 3 days’ lab gathering at the end of the semester.

14.2  Statistics

The videos are both integrated (embedded) in my web page and many are public
available on YouTube.

Here you find a link to the YouTube Channel:

https://www.youtube.com/IndustriallTandAutomation

With YouTube, you also get access to Google Analytics, which gives you lots of
statistics data regarding your videos, such as number of views, watch time, average
view duration, country, most viewed videos, what kind of device they are using,
gender, playback locations, etc.

Figure 14-2 shows the YouTube video statistics.
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Watch time (minutes) Views Subscribers Updated Oct 2, 2018, 9:00 AM
31.4K 5.9K +45
1 13% 1 16% 4 25%

1,667

Sep 5,2018 Sep 10,2018 Sep 15,2018 Sep 20,2018 Sep 25,2018 Sep 30,2018
Top videos Latest activity 479
Watch time (minutes) - Last 26 days Views - Last 48 hours « @ Updating live
Data Logging and Monitoring LabVIEW Project 8.6K _ 24
Intreduction to OPC with Examples 1K _ 16
Database Communication using LabVIEW 39K | I | || I ||II| I | | 8
- (1111 TR TR
Simulation in LabVIEW 1ok [ e How
Top videos - 48 hours Views
Data Logging and Monitoring LabVIEW Project 98 gl il dl M
Introduction to OPC with Examples 72 L. ..ll,.,l a dd
Database Communication using LabVIEW 56 L ms it
OPC with Visual Studio 33 .4 el _
Simulation in LabVIEW 29

Figure 14-2: YouTube Video Statistics [October 2018]

The YouTube channel has more 1200 followers and about 10.000 views per month.

From Figure 14-3 we see that most of the viewers are from outside Norway.
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Unigue viewers

3.8K 1.5

4 5%

Average views per viewer

Subscribers

+45

1 25%

Updated Oct 2, 2018, 9:00 AM

Sep 5, 2018 Sep 9, 2018

Watch time from subscribers
Watch time - Last 28 days

Mot subscribed

Subscribed

Top countries
Watch time - Last 28 days

United States
India
Germany
Mexico

South Korea

Sep 13,2018

1.7% |

7 [
oy |

18%

15% i

Sep 17,2018

Sep 21,2018

Gender
Watch time - Last 28 days

Male

Female

Age

Watch time - Last 28 days
13-17 years

18-24 years

25-34 years

35—44 years

45-54 years

55-64 years

Sep 25,2018 Sep 29,2078

34% |

2.6% [

0.0%
0.0%

0.0%

Figure 14-3: YouTube Audience Statistics [October 2018]
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My main teaching principles is all about practical teaching methods with focus on
practical exercises, lab work and project work. These PPBL (Problem/Project Based
Learning) methods such as student projects, which are integrated in many of the
courses at our university.

With PPBL the students get practical industrial experience both within programming
and use of relevant hardware. They need to develop and integrate software and
hardware into a unified solution using known software engineering principles.

PPBL is heavily used throughout the “Industrial IT and Automation” Master program
at University of South-Eastern Norway. PPBL is integrated in all courses at different
levels from laboratory work, case projects, ordinary project courses, and final
Master project, both individually and group based.

When the students are finished, they will have knowledge of data acquisition,
database systems, data communication and networks, automation and control, etc.

Flipped Classroom principles is highly relevant within these practical teaching
methods. Flipped Classroom is based on established teaching methods such as
problem-based learning and student-centered approaches, which is my main focus.

Flipped Classroom reverse the more traditional teaching principles where the
educator uses most of time on ordinary lectures, then the students go home a do
exercises linked to what was presented in the lecture. With Flipped Classroom, the
students are forced to be prepared (watching videos, reading other resources, etc.)
for class activities, and instead of lectures the students do exercises, etc. either
individually or in groups in class. In that way the educator can focus more on helping
the students with things they struggle with and follow up the students individually.

More about Flipped Classroom in chapter 8.5.
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15.1 Publications

Below you find publications related to Problem/Project Based Learning (PPBL):

Constructive Alignment with Student in Centre and Front - Experience from
Case-projects and Intensive Summer Courses - Hans-Petter Halvorsen, Josef
Timmerberg, Saba Mylvaganam - MNT Conference, March 28-29, 2019,
Tromsg, Norway.

Project/Problem Based Learning in Electrical Engineering, IT and Automation
- Hans-Petter Halvorsen, Josef Timmerberg, Carsten Helgesen, Morten
Pedersen, Saba Mylvaganam. ITEN2015 Conference, £tddz, Poland, September
2015.

Experience with Case-projects in Bachelor and Master Studies in Electrical, IT
and Systems & Control Engineering - Hans-Petter Halvorsen, Josef
Timmerberg, Carsten Helgesen, Morten Pedersen, Saba Mylvaganam - EAEEIE
2013, 24th EAEEIE (European Association for Education in Electrical and
Information Engineering) Annual Conference, Chania, Greece 30 - 31 of May,
2013

15.2 PC

| think using the PC as an integrated part of the teaching is crucial today, especially

when dealing with engineering students within Industrial IT and Automation.

Lots of students struggle with their PCs, installing software, etc. That’s way | have

made an online resource where they can get help regarding these things. See Figure

15-1. This page focusing on all the aspects of PC and software that is not handled by

our IT department. The IT department oversees the general IT structure and

software that everybody uses, like MS Word, etc., while this web site deals with

specialized tools and software used at the Faculty of Technology.
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PC and Software Recommendations

mBIog

All students need their own PC. The PC will be used in all courses at the university.

Many computer stores (online or physical stores) advertise with "cheap" (<BK NOK) computers when
schools start, but these computers normally have only 128GB SSD disks (or an old type of harddrive), 4GB
RAM, i3 CPU (or an old version of i5/i7). Make sure not to buy these computers! For many computers
these things cannot be upgraded later.

Remember a typical PC should last 5 years, so if it's good enough today it may not be good enough for
tomorrow.

This is the recommended Technical Specifications for your own PC within Bachelor and Master Engineering
education:

ﬂ" ! Operating System: Windows 10 (Pro) 64bit. Some the software needed at the university only exists for Windows (Examples: Visual Studio,
LabVIEW, SQL Server, ERwin, Visio, Project, OPC Software). Good alternatives for Linux or Mac OS may exists, but then you need to figure out things
by yourself.

% Processor (CPU): Intel Core i5/i7 or similar (make sure it is one of the latest version!) 6th generation Core processor ("Skylake") or preferably 7th
generation Core processor ("Kaby Lake")
i Storage: 256 GB (absolute minimum!). SSD recommended! You need to install lots of software, so a 128GB (SSD) disk is not enough!! If you need

to choose due to economics, cheose a larger HDD (ordinary Hard Drive) instead of a small SDD.

@ Memory: 8 GB RAM or more

@ wi-Fi. 802.11ac

E . Battery and Power: 7+ hours recommended (should last an entire school day without charging)

RH_. Screen Size: 15.6" or 13.3" with screen resolution 1920x1080 (minimum)

tI’ Ports: 2-4 USB ports, HDMI or Mini DisplayPort, VGA or HDMI/DisplayPort Adapter, Ethernet connection (RJ45) or adapter
O External Mouse. If you want help from supervisors, etc. during lab and exercises, you need to have an external mouse!
i Built-in (or external) Web Camera (for Skype)

§ Headphones with microphone (for Skype)

Figure 15-1: PC, Software and Hardware Resources

For more details about PC, Software and Hardware resources, please refer to the
following web page:

https://www.halvorsen.blog/documents/software/pc_software.php

15.3 Laboratory Work and Case Projects

| believe strongly that practical work, laboratory work or similar should be an
important part of all courses, that’s why my teaching is heavily based on these

principles.

Figure 15-2 shows the teaching outcome using different teaching principles. With
ordinary lectures, 95% of the knowledge you need to learn has disappeared! This is
because students passively trying to receive knowledge. You have to work actively
to prepare and process the knowledge.
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Lectures — 5%

Reading— 10%

Passive Learning Principles
Hear and See — 20%

Demonstrations — 30%

Discuss in Groups — 50%

Practical Exercises — 75% Active Teaching Principles

Teaching others —90%

Figure 15-2: Teaching outcome using different Teaching Principles

15.4  Project Work

At our university, we have lots of project work, both as separate project courses and
as integrated part of many courses.

See Part 3: Research and Development for more details about these projects.
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16.1 Introduction

Since | use a practical teaching approach, with few ordinary lectures, | thought the
existing classroom was not suited for me. So, | decided to do something about it. |
then started to collect and analyze the requirements (this was natural since | work
with System Engineering and Requirements Engineering), what did | need?

| think the ordinary classrooms we have today (at least those we have at our
university) is not suited for modern teaching principles with a mix of different
teaching methods, use of e-learning, etc.

Today the students work with practical exercises using their PC, they work with lab
assignment that has special needs, they work in groups and they work with projects.

Since there are short of electricity in the classrooms, many rely on these things, see
Figure 16-1.

Figure 16-1: Many are dependent on these things in today’s Classrooms
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Here are some challenges with the existing classrooms:

e They have not changed the last hundred years. What was good 100 years ago
is probably not good today.

e Today's classrooms have no facilities for modern teaching methods, such as
practical lab work, working with projects and group work, use of computer
where easy access to electricity, etc. missing.

e Chairs and desk are all over the room and you stumbling in PC cables, etc. Itis
not easy to walk around in the classroom and help the students

e The Smart Boards are placed in front of the existing blackboards/whiteboards,
i.e., “modern” devices have been "thrown" into existing classrooms without
comprehensive planning.

e “Room A... is useless” says the educators

e Special rooms (such as computer rooms, laboratories, etc.) require lots of
maintenance, e.g. hardware and software upgrades, etc. It is difficult to get IT
to update software as this is a comprehensive job.

e “There are not enough group rooms” says the students

e  “Existing rooms are not flexible”

e Alot of different teaching methods do exist, such as ordinary lectures, group
work, PC exercises, pen and paper exercises, project work, etc. Many of these
activities are also present at the same time (or at least they should be). Can one
room fit all these needs? Not the classrooms we have today!

Figure 16-2 shows some different types of classrooms that do exists today.

We have ordinary classrooms, we have computer rooms, conference rooms, etc.,
but none of these rooms are suited for students using their own PCs. All these
different rooms are very traditional and very little flexible for more modern teaching
principles where the student work with the PC, work in groups to solve problems,
etc.
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| need help \1

- )
- d

P—

]

PC friendly?

Figure 16-2: Different types of Classrooms

Teaching outcome using different teaching principles (Figure 16-3):

Lectures - 5%

Reading- 10%

Passive Learning Principles
Hear and See — 20%

Demonstrations — 30%

Discuss in Groups — 50%

Practical Exercises — 75% Active Teaching Principles

Teaching others — 90%

Figure 16-3: Teaching outcome using different Teaching Principles
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16.2 Lab and Project-based Teaching

New guidelines from the government involves changes in the way the different
courses should be organized, with increased focus on lab and practical applications.

In general, practical teaching principles leads to big challenges in today’s classrooms,
i.e. practical teaching principles where you use PCs, lab equipment, etc. There is a
need for tables with plenty of room for PC, lab equipment as well as access to
electricity, etc.

Figure 16-4 shows some examples of equipment used in teaching at the university,
they all require space and electricity.

Air Heater

Hardware

Wi-Fi DAQ

NOx Sensor

Figure 16-4: Examples of Lab Equipment

It is important that the classrooms are designed for these forms of teaching. The
best, of course, would be if the classroom is suited for all kind of teaching. See
Figure 16-5.
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Ordinary Classroom

F I eXi bi I ity ! Applications/Practical Work

Lab rooms Lab personnel

Theory

Professor

Smooth transition between

: Theory
theqry a'nd practical work / Lectures, Theory, Lab, practical Work
applications —— and Applications in the same room?
Applications

No expensive special room!
Integrated/Applied Teaching

Figure 16-5: Flexibility is important in Teaching

Room that are specifically designed for one type of teaching are very expensive and
they have few applications. By making the rooms more flexible and that they can
facilitate different types if teaching is important. This will lead to a better and cheaper
solution in the long term.

16.3 Needs

New classrooms need to be able to handle:
* Modern teaching principles and use of PCs

* Flexible regarding use of different teaching methods, such as lectures, project
and group work, laboratory work, etc. in the same room and at the same
time.

*  Module-based, the same solution should fit for small rooms as well as larger

rooms.

* Electricity for all the student PCs.
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* Different types of boards, such as ordinary blackboards, whiteboards,
interactive boards, PC and PowerPoints, etc.

The goal should be that these rooms can handle the primary needs regarding
ordinary lectures, but also the need for practical work, lab work, project and group
work, etc. See Figure 16-6.

Existing Rooms New Flexible Rooms?
Teaching 70% 100%
PPBL Principles 30% 100%

Figure 16-6: Goal for new Classrooms

16.4 The Solution

Is it possible to make flexible teaching facilities that covers all these different needs
and requirements? Well, | found the answer in the nature, the Hexagon!

The Hexagon (see Figure 16-7) shape is everywhere in the nature, honeycombs,
water crystals, diamond crystals, basalt columns, epithelial cells in the eye, Saturn’s
north pole, etc.
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Hexagon
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Figure 16-7: The Hexagon — The perfect Shape in all parts of the Nature

This made me look for similar structures in a classroom, since the hexagon shape
take less space compared to e.g., round shapes. The hexagon shape has also better
ergonomics than round shapes.

The plan was to establish group-based and flexible modules where 6 and 6 students
could sit together working. See Figure 16-8.

Using the hexagon shape you get most of the room, within a quite small room you
can easily have 6 such modules with sears for 6 students in each group, totally 36
students.
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Windows

36 students

Blackboard/Whiteboard
pieog 1ews

Figure 16-8: A sketch of a Flexible Classroom

Figure 16-9 shows one of the “workstations” in such as solution.

Flexible and Functional Work Station

' Electricity/Network Chairs with wheels

Students own
PCs

Hexagon Table with 6 Seats The key is to use the students own PC for minimum maintenance

Figure 16-9: Sketch of Workstations
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This solution will be very flexible, it can be used for many purposes and for many
different teaching principles. This solution can be used for small rooms, large rooms,

group rooms, etc. See Figure 16-10.

Lesesal(12

a:

Flexible rooms in different sizes — Module-based

Small Class Room (24)

Ordinary Class Room (36)

Large Group Room(12)
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Figure 16-10: Module-based

Advantages

Here is a summary of some of the advantages with these rooms:

* Module-based. One or many modules with seats for 6 students in each.

* Electricity is available from the center of the table, enough for their personal
computers, lab equipment, etc. Even network may be available in the same

manner.

* Number of modules can vary depending of the size of the room.

» Different types of boards (interactive boards, blackboards, whiteboards, etc.),
projectors, etc. can be used at the same time since this solution can use all
the 4 (or at least 3, since we need some windows) walls in the room without

they getting in way of each other.
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It is very flexible where the educator can be located, he could be in front, in
back, etc. since there are no in front or in the back of the room. Student that
always intend to sit in back can risk to suddenly sit in front.

In that way, the educator gets much closer to the students.

Flexible: The educator can vary the teaching in a much broader sense. He
could be showing something on the projector, while writing something on the
blackboard at the other end of the room, etc.

It is ideal for group work and project work
It is ideal for laboratory work

Nice rooms make nice students, makes it easier to get new students, and
makes the students want to be there, increased creativity, etc.

Not to mention better ergonomics

Different educators can collaborate on the teaching, e.g., one educator have a
short lecture on the blackboard, while another prepare for a demonstration in
the other end of the room.

When there are not teaching in the room, the student can use it for group
rooms

16.5 Final Solution

Based on the ideas and principles explained above, the following has been fulfilled

at the university:

Room C-139a

Room C-222

Room A-289

12 Group rooms in C-building

These new facilities have been built based on internal assets.

These new rooms are explained in detail below.
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16.5.1 Room C-139a

Figure 16-11 and Figure 16-12 shows the final solution implemented in room C-
139a. The room consists of 5 modules, totally 30 students can be present the room.
The room has an interactive board and some storage cabinets on one wall, a
blackboard on another wall, and a projector and a whiteboard on the third wall. It
has speakers, camera for e-teaching/online teaching, etc.
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Figure 16-11: Room C139a - Final Solution with Flexible Teaching Facilities
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Figure 16-12: C-139a Room Drawings

The room has also an internal network with servers, etc. for use in the Industrial IT
and Automation courses we have we have at the university.

16.5.2 Room C-222

A similar room, C-222, in the same building has almost an identical structure. See
Figure 16-13.
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Figure 16-13: C-222 - Flexible Teaching Facilities

Figure 16-14 shows the final solution implemented in room C-222.
=" T N

—
e .,

_—

Whiteboard Il
’ R- -

I @ network B gt xS K
“®and ' ; '-‘-."" 2

o Flectricity

g~ =3 /{_4 Lo

-

Figure 16-14: Room C-222 - Final Solution

C-222 has become a very flexible teaching room with whiteboard on one of the
walls, blackboard and projector on another wall. A third wall have lots of storage for
lab equipment, in addition we have 2 separate storage rooms for additional lab

equipment, etc. (see Figure 16-15).
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All the tables (5 tables with 6 seats in each) have electricity and local network. The
local network is use for in laboratory work and project work.

The solution has lots of space for laboratory equipment, etc. (see Figure 16-15 and
Figure 16-16).
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Figure 16-16: Storage for Laboratory Equipment
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16.5.3 Room A-289

In addition, a new room, A-289, is under construction using the same principles.

See Figure 16-17.
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Figure 16-17: A-289 — Flexible Teaching Facilities

Figure 16-18 shows the final results for room A289 with the new flexible inventory
and teaching facilities.

The room have now 5 work stations (with seats for 6 students, totally 30 students), a
Smart Board, ordinary whiteboard, and also an ordinary projector. All these things
can be used such that are not getting in the way for each other, which make it very
flexible.

The room has lots of space for storage of laboratory equipment in the form of a
small storage room, in addition to a cabinet inside the room.
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Figure 16-18: Room A289 with New Flexible Inventory

16.5.4 New Group Rooms

In the C-building we had 12 outdated group rooms. They have now been upgraded
using the same principles. They have new tables with built in electricity, a large TV
used for collaboration and presentations, a whiteboard, etc. See Figure 16-19 and
Figure 16-20. All this make these rooms very flexible when the students work with
group and project related tasks, and they can easily collaborate and share
information using the TV and the whiteboard.

Totally, with these 12 rooms we can have up till 72 students.

These group rooms are mainly used by Bachelor students in different project
courses, and especially used for their final Bachelor Project (20 credits).
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16 Flexible Teaching Facilities
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Figure 16-20: New Group Room Concept
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16.5.5 Further Extensions

The next step is to increase number of simultaneous students so up till 60 students
can be present. See Figure 16-21.

Multipurpose and Flexible Room for 60 students
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Figure 16-21: New plans for multi-purpose Teaching facilities for 60 students
simultaneously

16.6 Laboratory Hardware and Equipment

As seen in Figure 16-15 and Figure 16-16 lots of laboratory hardware and
equipment are in use, some of the equipment can only be used in the laboratory,
while other hardware can be borrowed by student and employees. In order to
handle that, we needed a Laboratory Inventory System (LIS) to keep track of the
laboratory equipment, keep track of loans, etc.

What is Lab Inventory System (LIS)?
* A system that keeps track of Laboratory Equipment at our university

* Employees and Students can use it when they need to borrow Lab Equipment
home, to group rooms, etc.
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*  When you use it for the first time you need to register information about
yourself (Name, Login Name, Password, E-mail, Phone, etc.)

In combination with different student project, such a LIS system has been created
from scratch and are in use today in the laboratory.

16.7 Publications

Below you find publications related to Problem/Project Based Learning (PPBL) and
flexible teaching facilities:

e Constructive Alignment with Student in Centre and Front - Experience from
Case-projects and Intensive Summer Courses - Hans-Petter Halvorsen, Josef
Timmerberg, Saba Mylvaganam - MNT Conference, March 28-29, 2019,
Tromsg, Norway.

e Project/Problem Based Learning in Electrical Engineering, IT and Automation
- Hans-Petter Halvorsen, Josef Timmerberg, Carsten Helgesen, Morten
Pedersen, Saba Mylvaganam. ITEN2015 Conference, t6dz, Poland, September
2015.

e Experience with Case-projects in Bachelor and Master Studies in Electrical, IT
and Systems & Control Engineering - Hans-Petter Halvorsen, Josef
Timmerberg, Carsten Helgesen, Morten Pedersen, Saba Mylvaganam - EAEEIE
2013, 24th EAEEIE (European Association for Education in Electrical and
Information Engineering) Annual Conference, Chania, Greece 30 - 31 of May,
2013
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| have started to use Agile methods and Scrum methodology known from
System/Software Engineering within my teaching. This is especially relevant in PPBL
(Problem/Project Based Learning) methods such as student projects, which are
integrated in many of the courses at our university.

What is Agile and Scrum methodology? One of the most popular Agile methods
today is Scrum. Agile methods such as Scrum have less focus on documentation.

In Figure 17-1, we see different teaching methods. We see how this new approach
differs from the more traditional methods. It is more flexible and offers larger room
for more variations in scope and content for the students and staff.

"Traditional” methods vs. “Agile” methods

Only Project

Lectures Interactive

Teaching
Few Lectures
New Theory Practical
Active Students Team Work
Iterative Practical work is Only
Solving Tasks closely integrated [ Lectures
Discussions with theory
Repitition
Meetings
atc.

Lectures

Case Project

This is a more varied and practical teaching method

Close follow-up and learning using practical exercises ensures that the necessary basic skills are learned
Figure 17-1: “Traditional” methods vs. “Agile methods”
In Figure 17-2, we see the Scrum approach used within a teaching environment.
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Select a new Scrum Master
Q for every new Sprint!
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“0wner

Supervisor (Me)

Sprint
Product Scrum Master
Backlog Backlog
Sprint
~5 Weeks
Team Tasks Sprint Review
Assignment

Requirements

Iterations (Alpha, Beta, RC, RTM)
Working Increment

of the Software

Figure 17-2: Scrum Approach within Teaching

Scrum uses a “simplified” project model with less focus on writing documents for
everything. You could say it is a more practical approach to dealing with projects.

One of key principles is to have daily meetings where they go through the status of
the project. These meeting are very short and each member in the project need to
answer 3 simple questions:

1. What did you do yesterday?
2. What shall you do today?
3. Any Problems?

With these 3 simple questions, you get a pretty good track of what the members in
the groups (actually, it does not need to be a group, it could be a Master Thesis
where the students are working alone).

Another tool which is popular in Agile and Scrum methodology is the so-called “Task
Board” (Figure 17-3). A Task Board is a whiteboard with sticky notes, where each
sticky note contains a specific task that needs to be done. You normally divide the
board in the columns, tasks that needs to be done, tasks that they have started on
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(in progress) and tasks that are finished. If this Task Board is available on the wall in
the project room (group room), you continuously get an overview of the work
(tasks) in the project.

To Do In Progress
Dropbox We_b Create GUI
NiEuppoﬂ: Ha§seN|c4‘E NiIsLoginSh N DeS|gn ) TroBESIgEh
wiz WPPOIL 1 Lanne 6 Nils : =2CHD

Support AP - Char ,
Opera Create
Support ArnESDPBh

Chrome
Suppoﬁ

Nina

Figure 17-3: Task Board — Popular in Agile and Scrum methodology

Instead of using a physical whiteboard as the Task Board, a lot of software exists for

this purpose.

Azure DevOps/Visual Studio Team Services has been used as the software tool to
handle the Scrum process in different courses and student projects.

For more information about Scrum and Visual Studio Team Services, please see the

following videos:

e Scrum with Examples (https://www.youtube.com/watch?v=h3RVZv3NGWKk)

e Introduction to Azure DevOps/Visual Studio Team Services
(https://www.youtube.com/watch?v=cWdHuFetOIA)

In addition, a software program called “Project Management System” has been
created from scratch. Project Management System has been developed from
scratch by me and it has agile methods such as Scrum in mind. It is also well suited
for PPBL.

17.1 Publications
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Some of the results regarding using this approach in teaching is also published:

e Experience with Case-projects in Bachelor and Master Studies in Electrical, IT
and Systems & Control Engineering - Hans-Petter Halvorsen, Josef
Timmerberg, Carsten Helgesen, Morten Pedersen, Saba Mylvaganam - EAEEIE
2013, 24th EAEEIE (European Association for Education in Electrical and
Information Engineering) Annual Conference, Chania, Greece 30 - 31 of May,
2013.

| quote a section from the publication:

“A combination of teacher-student classes, projects and practical problems is found
to be attractive to the students and can help to define appropriate learning goals
and set “measurable” learning outcomes, involving all aspects of engineering related
to a given case study, encompassing hardware/software, design, testing and
implementing the solution in a real-life scenario, either in the industry or in the lab.
This would stimulate students and make them interested in the topics and their
sphere of influence/applications. This approach creates a platform for students’
independent thinking and innovativeness and leaves imprints on the students by
engaging many facets of the topics covered during the studies by the students and
the staff involved in the process.”

Figure 17-4 shows some PPBL courses at our university that | am teaching with high
PPBL weight.

Courses & PBL/PBBL
Course - -
Code Topic ECTS | PBL/PBBL or
related weight

EE4107 Cybernetics Adavanced | 5 50%

EE4209 Model Based Control 5 50%

SCE4206 | Systems and Control 5 70%
Laboratory

[A4412 System/Software 10 70%
Engineering

Figure 17-4: Courses at the university that | am teaching with high PPBL weight
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With Flipped Classroom principles, teaching methods such as problem-based
learning (PPBL) and student-centered approaches, online study programs, etc. it is
crucial to have interactive learning platforms. During the years | have established
lots of resources for this purpose, some examples are

e Self-paced training material

e Online Tests, e.g., multiple choice tests
e Tutorials

e etc.

More about some of these interactive learning tools and platforms in the following
sections.

18.1 Online Multiple-choice Tests and
Diplomas

| use this kind of testing in many situations where the students have approved/not
approved requirements. It’s easy for me because | don’t need to go through all the
answers (the system does it for me), | get to test the skills of the students, and the
student make an extra effort because they feel they get something with extra value
for them.

18.1.1 MATLAB Training

Since there are no grades or credits in this course, | provide, as an extra service, a
diploma. You will get this valuable diploma (handy when applying for jobs, etc.) only
if you pass some following criteria, such as submitting exercises from the different
parts.

These things make it more attractive for students to fulfill the training and work
hard with exercises, etc. to be able to take the test and get the diploma.
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Figure 12-3 shows parts of the multiple-choice test that finalize the course and
makes it possible to print out the diploma.

MATLAB Test and Diploma

MATLAB Test and Diploma

MATLAB for Students

Hans-Petter Halvorsen

MATLAB Test

Test your MATLAB skills with this MATLAB Test. The test contains 35 questions. Each question have 3 alternatives where only
one of the alternative is correct.

You get +5 points for each correct answer and -2 points for each wrong answer/answers you are not answering. The Top score
is 100%.

The student have 90 minutes available for this test. When you are finished, please print out the diploma and give it to one of the
instructors for signing. The instructor will check if you have the recorded attendance needed and check if you have submitted the
necessary code. If you have passed all the criteria, the instructors will sign the diploma.

Note! For some of the questions you need to use MATLAB - but you cannot use the Course Manuals or collaborate with other
students during the test! Any attempt of cheating will mean that you will be deprived of the opportunity to get diplomal

You dont need MATLAB for Questions 1-30, but you may use it if you want to. For Questions 31-35 you will need to use MATLAB
in order to find correct answers.

Please fill in your Name:

Student Name:

| have completed the following parts (code is submitted and approved): (1 Part 1 Part Il (1 Part 1l

Questions 1 - 10
(MATLAB not needed for these questions)
1. What does the letters in MATLAB mean?

) Math Laboratory
) MATrix LABoratory

Figure 18-1: Multiple-choice Test

When the students are finished with the multiple-choice test they get online access
to the diploma (see Figure 12-4) which they need to print out and get signed.

The total score (0-10%), the name of the student, which parts the students have
fulfilled are automatically filled out.

Work Portfolio - Part 2 : Teaching



167 18 Interactive Learning Platforms

University College
of Southeast Norway

MATLAB for Students A‘

2016.09.26

MATLAB Training

The following student has completed the MATLAB Training at University College of Southeast Norway:

Hans-Petter Halvorsen

Score: 100.0%
In the MATLAB Training the student has reviewed the following topics:

Part I: Introduction - MATLAB Basics

The MATLAB Environment, Using the Help System in MATLAB, MATLAB Basics, Linear Algebra; Vectors and Matrices, M files; Scripts and User-
defined functions, Plotting, Flow Control; For and While Loops, If and Case statements, Mathematics.

Part II: Modelling, Simulation and Control

Differential Equations and ODE Solvers. Numerical Techniques such as Interpolation, Curve Fitting, Numerical Differentiation, Numerical
Integration, Other topics are: Optimization, Control System Toolbox, Transfer functions, State-space models, Frequency Response, Discrete
Systems.

Part III: Simulink and Advanced Topics

Advanced Topics in MATLAB, such as: Debugging in MATLAB, More about functions, More about Plots, Using Cells in the MATLAB Editor, Importing
Data, Structures and Cell Arrays. This part also covers an Introduction to Simulink and an introduction to other Tools.

For more information about the contents of the course, please visit: http://home.hit.no/~hansha/?training=matlab

FHGV\S’?C"“LW "\'\o«\\m rXe~~

Course Instructor Hans-Petter Halvorsen, Course Coordinator

http://home.hit.no/~hansha

MATLAB

The Language of Technical Computing

Figure 18-2: Final Diploma

18.1.2 LabVIEW Training

| use the same concept when learning student LabVIEW Programming. LabVIEW is a
graphical programming used in different courses and projects in our university.
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We have different courses in programming, where we now use Visual Studio and the
C# programming language. When it comes to LabVIEW, we don’t have a separate
course for that, but since the students need it and use in many courses, they need
some training. That’s where my LabVIEW Training resources comes handy, where
the students get access to all the LabVIEW Training resources online, see Figure
18-3.

LabVIEW Basics

LabVIEW Basics

Hans-Petter Halvorsen

| Select a Topic ~ ‘

LabVIEW Basics

LabVIEW is a graphical programming language, and it has powerful features for simulation, control and DAQ
applicarions.

LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

After each Video you will also find small Exercises that you should to in order to practice on the topics explained in the
Videos.

1. Installing LabVIEW

Installing LabVIEW is straightforward. But just to be sure, take a look at the Video below before you start downloading
and installing LabVIEW. See also the main LabVIEW page.

NATIONAL INSTRUMENTS

2 LabVIEW

Installing LabVIEW

11 - ] ' [ | 1 Il_yvmnrvar s

Figure 18-3: LabVIEW Training

Here they get access to information about LabVIEW, how to install the software,
self-paced exercises, videos, etc.
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In addition, they have the possibility to take online, multiple-choice test and get a
diploma, which they need to print out.

LabVIEW Training Web Site is available from here:

http://www.halvorsen.blog/documents/programming/labview/labview basics.php

18.2 Training and Tutorials

As part of my blog | have published a set of extensive “Tutorials” within different
fields from programming languages and programming techniques, data acquisition,
database systems, etc. See Figure 18-4.

Training and Tutorials

Hans-Petter Halvorsen

Below you find many useful resources within different topics.

LabVIEW

[ Introduction to LabVIEW

[ Control and Simulation in LabVIEW

[ Model Predictive Control in LaVIEW

[ System Identification and Estimation in LabVIEW
[ Linear Algebra in LabVIEW

For more information about LabVIEW, gote LabVIEW.

Visual Studio/C#

D Introduction to Visual Studio and C#
D Data Acquisition in C#

[ ASP.NET and Web Programming

For more information about Visual Studio/C#, goto Visual Studio and C#.

Control Engineering
[ Control and Simulation in LabVIEW
M Model Predictive Control in LabVIEW

Figure 18-4: Tutorial Portal
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The Tutorial Portal is available here:

https://www.halvorsen.blog/documents/tutorials/tutorials.php

Here are some of the tutorials listed:
LabVIEW Tutorials:

e Introduction to LabVIEW

e Data Acquisition in LabVIEW

e Control and Simulation in LabVIEW

e LabVIEW MathScript

e Linear Algebra in LabVIEW

e Database Communication in LabVIEW

e Wireless Data Acquisition in LabVIEW

e Introduction to State-based Applications in LabVIEW
e OPC and Real-Time Systems in LabVIEW

e System Identification and Estimation in LabVIEW
e Model Predictive Control in LabVIEW

e Introduction to Vision Systems in LabVIEW

Data Acquisition Tutorials:

e Data Acquisition in LabVIEW

e Data Acquisition in C#

e Data Acquisition in MATLAB

e Wireless Data Acquisition in LabVIEW

MATLAB/Simulink Tutorials:

e Introduction to MATLAB
e Introduction to Simulink
e Data Acquisition in MATLAB

The .NET Platform/Visual Studio/C# Tutorials:

e Introduction to Visual Studio and C#
e Using SQL Server in C#

e Data Acquisition in C#

e ASP.NET and Web Programming

¢ Introduction to Web Services
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The tutorials are combinations of written material, installation instructions, videos,
examples, code available for download, etc. — everything available from web sites.

On the Tutorial web pages, we have:

e Written Tutorial

e Videos

e Overview of necessary Hardware and Software
e Code Examples

e Web links for additional resources

e Question and Discussion forum
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| am involved in lots of programming activities, so a main part of my activities is
about teach programming, programming languages and software development
(Figure 19-1).

Programming

Programming

Hans-Petter Halvorsen

‘ Select a Programming Language ~ ‘

Programming

Today we have hundreds of different programming languages. Here | will only focus on the programming languages and programming
environment | am using, these are:

e LabVIEW

o MATLAB

o Visual Studio and C#

e Python

e Database Programming (SQL)
e Arduino Programming

e Web Programming

e PHP Web Programming

Programming Videos

NI NATIONAL INSTRUMENTS

LabVIEW

Figure 19-1: Teaching Programming

| am involved in many programming tools and programming languages, which is also
explained in other parts and chapters in this document.

In this chapter | will focus on LabVIEW programming and MATLAB programming.
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19 Teaching Programming

19.1 LabVIEW Programming

LabVIEW is a program which | use widely. LabVIEW has a graphical and intuitive way

of creating applications, and it is especially useful when creating data acquisition

and control and simulation applications.

Figure 19-2 gives an overview of some of the LabVIEW contents on my web site.

LabVIEW
@EsBiog

LabVIEW Resources

Below you will find more interesting LabVIEW resources

O

LabVIEW Basics
Learn Basic LabVIEW ngramming

LabVIEW Videos
LabVIEW Videos withn different Applications and Areas

/>

Programming

Programming Resources

»

DAQ
Data Acquisition in LabVIEW

&

SCADA
Supervisory Control and Data Acquisition

(((

Datbase Communication in LabVIEW

You can easily connect and communicate with a Database from LabVIEW

O

LabVIEW Tutorials
LabVIEW Tutorials

(((

Datalogging and Monitoring
Datalogging and Monitoring Examples

Sle

OPC
OPC Resources, OPC DA and OPC UA LabVIEW Examples

»

HIL

Hardware in the Loop Simulation and Testing

Figure 19-2: Teaching LabVIEW Programming

LabVIEW Basics (see Figure 19-3) includes a set of LabVIEW videos explaining the
basic principles in LabVIEW with small step by step examples.
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LabVIEW Application Videos (see Figure 19-4) contain lots of LabVIEW videos for
different applications and domains, such as data acquisition applications, simulation
and control applications, OPC applications, database applications, etc.

LabVIEW Tutorials are in-depth tutorials containing different resources within
different areas.

LabVIEW Basics

LabVIEW Basics

Hans-Petter Halvorsen

| Select a Topic ~ ‘

LabVIEW Basics

LabVIEW is a graphical programming language, and it has powerful features for simulation, control and DAQ
applicarions.

LabVIEW Basics is a set of Video Tutorials explaining the basic functionality in LabVIEW.

After each Video you will also find small Exercises that you should to in order to practice on the topics explained in the
Videos.

1. Installing LabVIEW

Installing LabVIEW is straightforward. But just to be sure, take a lock at the Video below before you start downloading
and installing LabVIEW. See also the main LabVIEW page.

- E r—-.i it NATIONAL INSTRUMENTS

Installing LabVIEW

11 - ] ' [ N I | 1 l_yvrmnrvar ~ ra

Figure 19-3: LabVIEW Basics Training

Here is feedback from some of the users:
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“I have watched almost all of your tutorial videos about LabVIEW which helps me
to build my knowledge. It was amazing. your video is well prepared which is clear

and easily understandable.

“It is not easy to get such a quality free educational videos and also a person like you
who is willing to share his knowledge without cupidity.”

LabVIEW
[:]Blog

LabVIEW Resources

Below you will find more interesting LabVIEW resources

(©

G

LabVIEW Basics Datbase Communication in LabVIEW

Learn Basic LabVIEW Programming You can easily connect and communicate with a Database from LabVIEW

=

@

LabVIEW Videos LabVIEW Tutorials
LabVIEW Videos withn different Applications and Areas LabVIEW Tutorials
]
—
Programming Datalogging and Monitoring

Programming Resources Datalogging and Manitoring Examples

»

=

OPC

DAQ
Data Acquisition in LabVIEW OPC Resources, OPC DA and OPC UA LabVIEW Examples
SCADA HIL

Supervisory Control and Data Acguisition Hardware in the Loop Simulation and Testing

Figure 19-4: LabVIEW Applications Videos

19.2 MATLAB Programming

Another widely use programming tool and language is MATLAB. In addition to the
MATLAB course for the Master students, | use and include MATLAB in different
teaching activities, including laboratory work, different student projects, etc.

Figure 19-5 gives an overview of some of the MATLAB contents on my web site.
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MATLAB Resources

Below you will find more interesting MATLAB resources

G G

MATLAB Basics MATLAB Course
Learn Basic LabVIEW Programming MATLAB Tuterials within different Applications and Areas
MATLAB Basics Videos MATLAB Simulation and Control
All the MATLAB Basics Videos MATLAB Training and Resources within Modelling, Simulation and Control

Figure 19-5: Teaching MATLAB Programming

MATLAB Basics (see Figure 19-6) includes a set of MATLAB videos explaining the
basic principles in MATLAB with small step by step examples.
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MATLAB Basics

MATLAB Basics

Hans-Petter Halvorsen

| Select a Topic ~ ‘

MATLAB Basics

MATLAB is a tool for technical computing, computation and visualization in an integrated environment. MATLAB is an abbreviation
for MATrix LABoratory, so it is well suited for matrix manipulation and problem solving related to Linear Algebra, Modelling,
Simulation and Control applications, etc.

MATLAB Software:

If you dont have MATLAB, you can buy a MATLAB student version (350-699 NOK), which you can install on your personal
computer. The MATLAB student version includes the most used Toolboxes as well, like Simulink, Control System Toolbox,
Optimization Toolbox, Statistics Toolbox, etc.

Students and staff at University College of Southeast Norway can fregly install the MATLAB Software on their own computers,
since the university has a Total Academic Headcount (TAH) License. The Activation Key is located in Fronter, where only students
and staff at the university have access.

See also the main MATLAB page.

1. Introduction to MATLAB
Watch the Video below in order to get an idea of what MATLAB is:

Working in the Development Environment
T -y ) mr

3

(]

< wp (@& L » > Documents » MATLAB

Figure 19-6: MATLAB Basics

MATLAB Modelling, Simulation and Control is more specifically directed to
applications within these topics and include more in-depth videos, exercises and
other resources.
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MATLAB Modelling, Simulation and Control

MATLAB Modelling, Simulation and

Control

Hans-Petter Halvorsen

1. What is MATLAB?

MATLAB is a tool for technical computing, computation and visualization in an integrated environment. MATLAB is an abbreviation
for MATrix LABoratory, so it is well suited for matrix manipulation and problem solving related to Linear Algebra, Modelling,
Simulation and Control applications, etc.

New to MATLAB? - See MATLAB Basics.

2. Modelling, Simulation and Control

Contents: Solving Differential Equations (ODEs), Discrete Systems, Interpolation/Curve Fitting, Numerical Differentiation/Integration,
Optimization, Transfer Functions/State-space Models, Frequency Response.

Open the Course Manual (PDF document) below and start doing the Exercises/Tasks inside.

2.1 Quick Start Guide with Examples
Below you find a Quick Introduction to MATLAB with Examples:

D MATLAB Modelling and Simulation Quick Start Guide with Examples

Figure 19-7: Modelling, Simulation and Control with MATLAB

19.3 Python Programming

Python has become a popular programming language, and it is one of the most used
programming languages today.

The way we create software today has changed dramatically the last 30 years, from
the childhood of personal computers in the early 80s to today's powerful devices
such as Smartphones, Tablets and PCs.
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The Internet has also changed the way we use devices and software. We still have
traditional desktop applications, but Web Sites, Web Applications and so-called
Apps for Smartphones, etc. are dominating the software market today.

We need to find and learn Programming Languages that are suitable for this New
Age of Programming.

We have today several thousand different Programming Languages, so why should
we learn Python? | guess you will need to learn more than one Programming
Language to survive in today's software market, but Python is easy to learn, so it it a
good starting point both for new programmers and for more experienced
programmers.

At University of South-Eastern Norway (USN) we use Python in many different
courses, in addition to different Projects, etc. Espesially in the Industrial IT and
Automation Master program and in the “Informatikk og Automatisering” Bachelor
program (In English: “Computer Science and Industrial Automation”) we use Python
(and many others like C#, LabVIEW, etc.).

| am writing different textbooks that deal with the Python programming language
within different areas. See Figure 19-8.
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Python Python for Science
Programming and Engineering

Python for Control Python for Software
Engineering Development

Figure 19-8: Python Textbooks

19.4 Publications

Textbooks within programming:

e Python Programming - Hans-Petter Halvorsen. ISBN: 978-82-691106-4-7.
2019
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e Programming with Arduino - Hans-Petter Halvorsen. ISBN: 978-82-691106-3-
0.2018.

e Arduino Programmering (In Norwegian)- Hans-Petter Halvorsen. ISBN: 978-
82-691106-2-3. 2018.

e Software Development - A Practical Approach! - Hans-Petter Halvorsen.
ISBN: 978-82-691106-0-9. 2017.

¢ Industrial IT and Automation - A Practical Approach! - Hans-Petter Halvorsen.
ISBN: 978-82-691106-1-6. 2017.
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It’s important to make new generations interested in technology and engineering
disciplines, and especially programming.

20.1 Arduino

The Arduino platform is a good choice for this because it is easy to start with, but
very flexible and challenging also for advanced used. This means the Arduino
platform can be used on many different levels from primary school to universities.

Arduino (Figure 20-1) is an open source platform consisting of hardware and
software where you can program and interface with the real world, such as turning
on lights, read temperature, etc.

Arduino”

Figure 20-1: The Arduino platform

With the use of Arduino, you can learn the basics about computers, electronics,
sensor and measurement technology and programming (Figure 20-2).
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Programming for

Figure 20-2: Programming with Arduino

As part of that | have developed an introduction course to programming, electronics
and other technology activities called “Arduino Programming” (Figure 20-4). This
concept learns pupils from secondary school and high school (or others) basic skills
in programming, electronics and other concepts within technology.

The course focus on practical programming activities using the open source Arduino
platform.

The Arduino programming language and environment uses an easy to learn syntax
and it is very intuitive.

void setup ()

{ pinMode (8, OUTPUT) ;

ioid loop ()

{ digitalWrite (8, HIGH) ; // Turn on the LED
delay (1000) ; // Wait for one second

digitalWrite (8, LOW) ; // Turn off the LED
delay (1000) ; // Wait for one second

Work Portfolio - Part 2 : Teaching



184 20 Programming for Beginners
Programming for

B |

The course contains lots of practical exercises where the participants can go through
the exercises in their own pace.

You learn the basic concepts of:

e Computers and Microcontrollers

e Analog and digital signals

e |Interfacing and communication with real world objects
e Programming

e Electronics

e Sensors and measurements

e Internet of Things (loT)

The exercises are typical engineering oriented with a combination of theory,
practical wiring and programming. Since we have this combination of programming
and an interface to the real world, they can instantly see the results of their
programming, such as turning on a lamp, read the temperature in the room, etc.

Together with the textbook, the participants are provided with the following
components (Figure 20-3):
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Figure 20-3: Components in the Training Package
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| Arduino Programmering|

Hans-Petter Halvorsen

https://www.halvorsen.blog
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Programming for

Figure 20-4: Introduction to programming and Arduino — Textbook

20.2  Python

Another programming language suited for beginners is Python.

Figure 20-5 shows the book cover for my Python textbook for beginners called
“Python Programming”.

Python
Programming

Hans-Petter Halvorsen

https://www.halvorsen.blog

Figure 20-5: Python Programming for Beginners

20.3  Publications

Below you find a list of textbooks written within programming for beginners:

e Python Programming - Hans-Petter Halvorsen. ISBN: 978-82-691106-4-7.
2019

e Programming with Arduino - Hans-Petter Halvorsen. ISBN: 978-82-691106-3-
0. 2018.
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Programming for

e Arduino Programmering (In Norwegian) - Hans-Petter Halvorsen. ISBN: 978-
82-691106-2-3. 2018.

The Arduino textbooks and additional resources are located here:

http://www.halvorsen.blog/documents/technology/iot/arduino.php

The Python textbook and additional resources are located here:

https://www.halvorsen.blog/documents/programming/python/
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Part 3 : Research and
Development

This part gives an overview of research activities, publications, research groups, and
some relevant projects at Bachelor and Master level.
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21 Research Activities

My research activities are within the field “Software Engineering, Industrial IT and

Automation” (see Figure 21-1).

Industrial IT and Automation

| Industrial IT

Programming 1 Tools & Analysis ‘
Network “

SE. b

Sensor Technology |Smart Sensorf/'

Industry

System

Application Examples:
Identification

Modelling

g _*900) Factory Automation

P Control
rocess Contro Oil & Gas @
Home 0

’ Control Systems ‘ Monitoring

Automation PID, MPC

Figure 21-1: Research Activities

In the next chapters my work within the field “Industrial IT and Automation” will be
discussed in detailed. These chapters include international publications, projects at
Bachelor and Master levels, research groups that | am involved in, descriptions of
some important Research and Development projects.
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22 Academic Publications

Below you find an overview of all my international academic publications.

22.1 Scientific Articles

Below you find a complete list of all my scientific articles published in journals and

conferences.

2019

2018

Monitoring of selected Numeric Water Quality Criteria (NWQC) using loT
Platform — Digitalizing Water Care System (WCS) - Hans-Petter Halvorsen,
Colin Dubreuil, F. Hansen, R. Bakke, J. Timmerberg, J-M. Thiriet, S.
Mylvaganam - 2019.

Sandboxing for Cross-Platform Applications of Robots - Hans-Petter
Halvorsen, Alexander Jonsaas, Lilly Eikehaug, Saba Mylvaganam - 2019 IEEE
International Symposium on RObotic and Sensors Environments (ROSE), June
17-18, 2019, Ontario, Canada.

Constructive Alignment with Student in Centre and Front - Experience from
Case-projects and Intensive Summer Courses - Hans-Petter Halvorsen, Josef
Timmerberg, Saba Mylvaganam - MNT Conference, March 28-29, 2019,
Tromsg@, Norway.

Fusion of Body Sensors’ Data and Video Images in Assistive Technology -
Hans-Petter Halvorsen, Karina Kaspersen, Alexander Jonsaas, Saba
Mylvaganam - IEEE Sensors Applications Symposium (SAS), March 11-13,
2019, Sophia Antipolis, France.

Environmental Monitoring with focus on Emissions using loT Platform for
Mobile Alert - Hans-Petter Halvorsen, Ola Anton Grytten, Martin Veel
Svendsen, Saba Mylvaganam — EAEEIE, The 28th EAEEIE Annual Conference,
September 26-28, 2018, Reykjavik.
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2017

2015

2013

Case Studies in loT - Smart-Home Solutions - Hans-Petter Halvorsen,
Alexander Jonsaas, Josef Timmerberg, Saba Mylvaganam - EAEEIE 2017, The
27th EAEEIE Annual Conference, June 7-9, 2017, Grenoble.

Industrial IT and Automation - Curricula and Experience at USN in the
context of Industry 4.0 - Hans-Petter Halvorsen, Nils Olav Skeie, Saba
Mylvaganam - EAEEIE 2017, The 27th EAEEIE Annual Conference, June 7-9,
2017, Grenoble.

Project/Problem Based Learning in Electrical Engineering, IT and Automation
- Hans-Petter Halvorsen, Josef Timmerberg, Carsten Helgesen, Morten
Pedersen, Saba Mylvaganam. ITEN2015 Conference, todz, Poland, September
2015.

Remote control of a robotic arm - A cross-platform study using LabVIEW and
DeltaV - Hans-Petter Halvorsen, Alexander Jonsaas, Lilly Eikehaug, Sondre
Mogdrd, Hakon Viumdal, Rune Andersen, Saba Mylvaganam. ITEN2015
Conference, todzZ, Poland, September 2015.

Experience with Case-projects in Bachelor and Master Studies in Electrical, IT
and Systems & Control Engineering - Hans-Petter Halvorsen, Josef
Timmerberg, Carsten Helgesen, Morten Pedersen, Saba Mylvaganam - EAEEIE
2013, 24th EAEEIE (European Association for Education in Electrical and
Information Engineering) Annual Conference, Chania, Greece 30 - 31 of May,
2013.

Intermediate Measurement Node for Extension of WSN Coverage - Rabin
Bilas Pant, Hans Petter Halvorsen, Frode Skulbru, Saba Mylvaganam - Journal
of Cyber Security and Mobility, Vol. 2, 2013. Available from River Publishers.

22.2 Textbooks

Below you find a complete list of all my textbooks.

2019
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e Python Programmering - Hans-Petter Halvorsen. ISBN: xxx. 2018.

2018

e Programming with Arduino - Hans-Petter Halvorsen. ISBN: 978-82-691106-3-
0.2018

e Arduino Programmering - Hans-Petter Halvorsen. ISBN: 978-82-691106-2-3.
2018.

2017

e Software Development - A Practical Approach! - Hans-Petter Halvorsen. ISBN:
978-82-691106-0-9. 2017.

e Industrial IT and Automation - A Practical Approach! - Hans-Petter Halvorsen.
ISBN: 978-82-691106-1-6. 2017.

List of Publications (online):

http://www.halvorsen.blog/documents/research/publications.php

In addition, here you find more R&D material that have been published:

https://www.halvorsen.blog

Work Portfolio - Part 3: Research and Development


http://www.halvorsen.blog/documents/research/publications.php

23 Research Groups

I'm involved in the following research groups available University of South-Eastern
Norway:

e SMART Technology
https://www.usn.no/research/our-research/technology/smart/
e Telemark Modeling and Control Centre (TMCC)
https://www.usn.no/english/research/our-research/technology/telemark-

modeling-and-control-center/

Below an overview of these research groups are given.

23.1 SMART Technology Research Group

The focus is to find good technical solutions for welfare technology and automatic
assistance system for people who lives alone at home.

Development of Home Automation and SMART House solutions is an important part
of this work.

Several projects have been completed to develop a platform for these scenarios. See
chapter 25 “Projects at Master Level” for more details about these projects.

For more information about the SMART Technology research group, please visit the
home page of the group:

https://www.usn.no/research/our-research/technology/smart/

23.2 Telemark Modeling and Control Centre

Telemark Modeling and Control Centre (MCC) is doing research within sensor
technology, industrial IT, modelling and control.

Figure 23-1 shows the main working areas for the TMCC research group.
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Figure 23-1: Working Areas for the TMCC Research Group [TMCC Web Page]

Several projects have been accomplished within these areas. See chapter 24
“Projects at Bachelor Level”, chapter 25 “Projects at Master Level for more details
about these projects.

For more information about the TMCC research group, please visit the home page of
the group:

https://www.usn.no/english/research/our-research/technology/telemark-modeling-

and-control-center/

23.3  Publications

See previous chapter.
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24 Projects at Bachelor Level

Through the last 5 years many projects have been carried out within some selected
fields.

Bachelor students have been an important part of these projects. Working on
realistic and research-based projects the students gets highly motivated and
enthusiastic.

Many of these projects have been part of the research work at the university, in
addition many of the projects have been carried out in collaboration with local
industry and companies.

The industry has been heavily involved in these projects, such as companies like
Kelda Drilling Control, Yara, Emerson Process Management, National Instruments,
Statens vegvesen, Tel-Tek, Telemark Hospital, Porsgrunn municipality, etc.

The projects are also closely connected to the research groups within the university,
both the SMART Technology research group and Telemark Modeling and Control
Centre (TMCC) research group.

At my blog/web page you will find a detailed overview of many of these projects:

http://www.halvorsen.blog/documents/projects/projects.php

See also the detailed project list below.

24.1 Project List

Below we see a list of Bachelor projects that have been carried the last years. Local
industry has been heavily involved in many of these projects.

2019
Automation and Process Systems

e Scanjet (Partner: Scanjet Arison)
e |Inline-Test (Partner: OIW Process)
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Cyber Security
e Software Testing, Data Security and GDPR (Partner: Cevia Solutions)
Environmental Public Health

e Development of Web-based Infrastructure for Environmental Services in
Grenland (Partners: Tel-Tek, Telemark Hospital - Department of Occupational
Medicine/Sykehuset Telemark, and Porsgrunn municipality/Porsgrunn
Kommune)

2018

e Development of Service System for Electrical Installations (Partners: Skagerak
Energy)

2017
Environmental Public Health

¢ Information Management System for Environmental and Public Health
Information (Partners: Tel-Tek, Telemark Hospital - Department of
Occupational Medicine/Sykehuset Telemark, and Porsgrunn
municipality/Porsgrunn Kommune)

2016
System Engineering
e Development of App for Road Data Registration (Partner: Statens vegvesen)
2015
Oil & Gas, Simulation
e Drilling Simulator (Partner: Kelda Drilling Control)
2014
Process Control Systems
e DeltaV (Partners: Yara, Emerson Process Management)

2012
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Process Control Systems

e DeltaV Prosessautomasjonssystem (Partners: Emerson Process Management)
e Sensor datafusjon med DeltaV — Integrering av tradlgse og tradbaserte
sensorer for fjern- overvakning og styring (Partners: Yara, Emerson Process

Management)
e Utvikling og prosjektering av laboratorium med prosessmodell (Partners:

Yara)
2011
Process Control Systems, Multiphase

e Ombygging av mobil flerfaserigg til stasjoneer flerfaserigg (Partners: Porsgrunn
Vidergaende/TAF, Emerson Process Management)
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Through the last 8 years many projects have been carried out within some selected
fields.

Master students have been an important part of these projects. Working on realistic
and research-based projects the students gets highly motivated and enthusiastic.

The Master study program “Industrial IT and Automation” is an international
program with students from all over the world.

Many of these projects have been part of the research work at the university, in
addition many of the projects have been carried out in collaboration with local
industry and companies.

An example of a successful project is the Weather System we have developed and
are using at the university for teaching and research.

One of the projects within that area was awarded as “Best Windows Store App” by
an independently international institution. The Weather System will be described in
more details later.

At my blog/web page you will find a detailed overview of many of these projects:

http://www.halvorsen.blog/documents/projects/projects.php

The industry has been heavily involved in many of these projects, such as companies
like Yara, Emerson Process Management, National Instruments, Kongsberg
Maritime, Baze Technology, Statens Vegvesen, Tel-Tek, Telemark Hospital,
Porsgrunn municipality, etc.

Scientific Articles: The results from many of these Research and Development
projects have also been published.

See also the detailed project list below.
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25.1 Project List

Below we see a list of Master projects that have been carried the last years.
2019
Cyber Security

e Software Testing, Data and Cyber Security and GDPR (Partner: Cevia
Solutions)

Software Engineering

e Cloud solution for vessel fuel consumption monitoring (Partner: KROHNE
Marine)

2018
Environmental Public Health

e Monitoring of Environmental and Health related Data in Grenland from a
Historical perspective (Partners: Tel-Tek, Telemark Hospital - Department of
Occupational Medicine/Sykehuset Telemark, and Porsgrunn
municipality/Porsgrunn Kommune)

e Environmental Public Health Information Management System (Partners: Tel-
Tek, Telemark Hospital - Department of Occupational Medicine/Sykehuset
Telemark, and Porsgrunn municipality/Porsgrunn Kommune)

Process Control/Automation

e Beer Production on a Pilot Plant using the Emerson DeltaV Control System
(Partners: Emerson)

¢ Implementation of Accurate Temperature Controller for Pressure and Gravity
Sensors (Compact Temperature Regulator for Subsea Sensor). Partner: Octio

2017

Environmental Public Health
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e Environmental Public Health Information Management System (Partners: Tel-
Tek, Telemark Hospital - Department of Occupational Medicine/Sykehuset
Telemark, and Porsgrunn municipality/Porsgrunn Kommune)

2016
Environmental Public Health

e Environmental Public Health Information Management System (Partners: Tel-
Tek, Telemark Hospital - Department of Occupational Medicine/Sykehuset
Telemark, and Porsgrunn municipality/Porsgrunn Kommune)

System Engineering
e Development of App for Road Data Registration (Partner: Statens vegvesen)
Industrial IT and Automation
e Data Logging and Monitoring Platform
2015
Home Automation & Smart House Solutions

e Home Automation Platform using Windows 10 loT
e Home Automation (Partner: National Instruments)

Process Control

e Process Control and Monitoring using Arduino and Raspberry Pi (Partner:
National Instruments)

2014

Web Programming (C#, ASP.NET, SQL Server)

e Lab Inventory System. The Lab Inventory System is today in use at out
university.

2013

Measurements, Control & Monitoring
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e Measurement, Monitoring and Control System using Arduino (Partner:
National Instruments)

e Mobile and Wireless Technology for Measurement, Monitoring and Control
(Partner: National Instruments)

Programming (Windows Store App)

e Design and Development of Windows 8 Metro Application for Measurement
and Monitoring (Partner: National Instruments). The App has been tested and
rated by the BestWindows8Apps.net. The App is awarded as "Editor's pick
award".

2012
Oil & Gas, Black Team Testing

e Black Team testing methods and Design Full Picture Test Lab (The Final Report
is Classified Information) (Partner: Kongsberg Maritime)

Industrial IT and Sensor Technology

e Weather Station - Wireless sensor networking using AADI Sensors with WSN
Coverage (Partner: National Instruments)

2011
Wireless Sensors, WSN

e Wireless Sensor Networking with lab-scale intermediate measurement node
for extension of WSN Coverage (Partner: National Instruments)

Wireless Technology, Process Control Systems

e System Integration of Wireless Technology in a DeltaV system (Partners: Yara,
Emerson Process Management)

2010

Oil & Gas

e Use of semantic models in Integrated Operations for Oil & Gas and New
Energy (Partner: Baze Technology)
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Advanced Process Control, Modelling, MPC

e Develop Advanced Control strategies for a 4-Tank Laboratory Process
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Part 4 : R&D Projects

In this part, some important R&D projects that | have been involved in the last years
will be discussed. These projects are parts of the research groups I'm involved in at
the university: SMART Technology and Telemark Modeling and Control Centre
(TMCC).

Here are some of the R&D projects that will be described: “Environmental Public
Health Information Management System”, “Smart Houses and Buildings” and
“Automation Systems and Industry 4.0”.
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The Environmental Public Health R&D project is a collaboration with local companies
and industry. The project is about development and maintenance of infrastructure
and data system for gathering, acquiring and analysis of environmental and public
health information data for Porsgrunn and Grenland.

Typical data for acquiring and analyzing are air pollution and air quality, emissions
from industry, emissions from cars, number of cars, etc. Design and development of
stations for data acquitting and monitoring, or integration with existing stations are
important part of the project.

So far 3 student projects have been carried out, 2 Master projects and 1 Bachelor
project.

The system will be important in the development of new industries, research and
development areas.

The project includes among other things the following key elements:

* Get an overview of data for acquiring and analysis

* Planning and System Design

* Database modeling, design and implementation

*  Web design and web development, ASP.NET Core/ASP.NET MVC 6 and C#
Programming

* Bigdata - acquiring and analysis of large amounts of data

* Data acquiring and management. Development of modules with flexible
import and export options, including REST APIs system, etc.

* Analysis, statistics, and presentation of data. Generation of reports about
analysis and reporting of data to authorities and other contracting authorities.

* Design and development of monitoring stations in connection therewith, or
integration with existing monitoring stations.

* Infrastructure, servers and network infrastructure

* Development of relevant decision support tools

* Get information of the various forms of data storage, such as SQL databases
and NoSQL databases, etc.
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* Hosting of the data, either locally or in the cloud.

» Safety aspects (data security, backup, load balancing, redundancy, etc.)

Figure 26-1 shows an announcement about the project in the local newspaper.
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Figure 26-1: Newspaper Announcement [Telemarksavisa 2017-04-19]

An important part of the project is the web site that displays and present the
environmental data. Below you find the web site that has been developed as part of

this R&D project:

http://luftforurensing.azurewebsites.net

Here you see some of companies that are involved in these R&D projects:

e Tel-Tek - http://www.tel-tek.no/eng/

e Telemark Hospital - Department of Occupational Medicine (In Norwegian:

Sykehuset Telemark - https://www.sthf.no

e Porsgrunn municipality (In Norwegian: Porsgrunn Kommune) -

https://www.porsgrunn.kommune.no/eng/

Work Portfolio - Part 4 : R&D Projects


http://luftforurensing.azurewebsites.net/
http://www.tel-tek.no/eng/
https://www.sthf.no/
https://www.porsgrunn.kommune.no/eng/

207 26 Environmental Public Health

e University of South-Eastern Norway — www.usn.no

This system has been developed in cooperation with and part of different student
projects.

The technical foundation for this project is the following topics:

e Industrial IT

e Automation and Control

e Software Engineering

e Programming with Visual Studio/C#
e Internet of Things (loT)

e Cloud Hosting and Computing
e Industry 4.0

e Database Systems

e Data Acquisition (DAQ)

e Datalogging and Monitoring

e Arduino

e Raspberry Pi

e etc.

You find more information about the project here:

http://www.halvorsen.blog/documents/projects/projects/eph.php

26.1 Publications

Some of the results from these projects have been published:

e Monitoring of selected Numeric Water Quality Criteria (NWQC) using loT
Platform — Digitalizing Water Care System (WCS) - Hans-Petter Halvorsen,
Colin Dubreuil, F. Hansen, R. Bakke, J. Timmerberg, J-M. Thiriet, S.
Mylvaganam - 2019.

e Environmental Monitoring with focus on Emissions using loT Platform for
Mobile Alert - Hans-Petter Halvorsen, Ola Anton Grytten, Martin Veel
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Svendsen, Saba Mylvaganam — EAEEIE, The 28th EAEEIE Annual Conference,
September 26-28, 2018, Reykjavik.
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27Smart Houses and Buildings

Home automation, Smart houses and buildings solutions has greatly increased in
popularity over the past several years. Home Automation may include centralized
control of lighting, heating, ventilation and air conditioning, appliances, security
locks of gates and doors and other systems, to provide improved convenience,
comfort, energy efficiency and security.

Some of the results from these projects has been published in a scientific article:

e (ase Studies in loT - Smart-Home Solutions - Hans-Petter Halvorsen, Alexander
Jonsaas, Josef Timmerberg, Saba Mylvaganam - EAEEIE 2017, The 27th EAEEIE
Annual Conference, June 7-9, 2017, Grenoble.

In this document, a brief introduction will be given, for more details, see the
following web page:

http://www.halvorsen.blog/documents/projects/projects/smart buildings.php

Such a platform has many applications, such as:

e lLogging, Monitoring

e Industrial IT

e Automation/Control Systems

e Home Automation/Smart Home Solutions

e |oT, lloT

e Cloud Computing and Storage

e Weather systems

e Acquiring public health data, such as air pollution, etc.
o etc.
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Home Automation Examples

N
=5 y
b

Light Control

Temperature Control

Day/Night Control

Temperature Measurements Access Control
Indoor and Outdoor (Measurements and Predictions)

Figure 27-1: Home Automation Examples

In Figure 27-2 we see an overview of a Home Automation System developed at the
university.

The system has been developed through several students projects the last years.

Data Hub

g5
Ethernet/Wi-Fi

DB

Bluetooth Smart, Wi-Fi

= 7=

- ® Sensor Node

Sensor Node

*

Sensors
Local Control &
Sensors and Actuators Monitoring (PC/Tablet)

Figure 27-2: Home Automation Overview

Terms such as Internet of Things (loT), Smart Technology, Cloud Computing and
Industry 4.0 are very popular these days, and these concepts are some of the
fundamentals for Home Automation systems (Figure 27-3).
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Cloud | . Internetof
. Computing | il Things (loT)
" Home Automation T
s Smart \
‘a\\ Industry 4.0 /,,»” - Technology
N -y // \\\\ - ///,/

Figure 27-3: Home Automation Fundamentals
Figure 27-1 shows some typical Home Automation examples.
The technical foundations for these projects are:

e Industrial IT

e Automation and Control

e Software Engineering

e Programming with Visual Studio/C#, LabVIEW and MATLAB
e Internet of Things (loT)

e Cloud Hosting and Computing
e Industry 4.0

e Database Systems

e Data Acquisition (DAQ)

e SCADA

e OPC

e Datalogging and Monitoring

e Arduino

e Raspberry Pi

27.1 Internet of Things
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Home Automations is part of the wider concept “Internet of Things (IoT)” where
“everything” is monitored and controlled. See Figure 27-4.

WiFi
] Shield
2 bk ()
i Sensors )J Router
Temperature Control # with Wi-Fi

Cloud Data Server

Sending/Receiving

\ WiFi N Data to Internet
shielde J1 | (via Router)
\
= L
Light Control
Sensors
! WiFi
Shield
® Q)J
- R

Collecting Data for all
Connected Homes

Figure 27-4: Home Automation and Internet of Things (loT)

< Sensors ) ((( )))Rouler
Temperature Control with Wi-Fi

Sending/Receiving

WiFi N\ Data to Internet
Shield .’ (via Router)

V1

Light Control

*

Sensors

Home Automation, Smart Houses and buildings solutions is an important focus area
within research and development at the university. The focus is to find good
technical solutions for welfare technology and automatic assistance system for
people who lives alone at home. The “SMART Technology” research group is
important in this context.

For more information about the “SMART Technology” research group, please refer
to the following web page:

http://www.tuc.no/Research/Research-Groups/SMART

27.2 DMM Platform

This subchapter will give a more technical overview of the DMM platform that have
been developed. DMM is short for Data Management and Monitoring Platform
(DMM), which consists of the software and services that makes everything works.

A detailed overview is given here:

http://www.halvorsen.blog/documents/projects/projects/dmm.php
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In Figure 27-5 we see an overview of the platform developed at the university.

Data Cloud Service

Sensor Node = Data Hub

'\\\ (((F()Zuter with:
a% REST API
.’ DB .\.

Bluetooth Smart, Wi-Fi

> 7z

Sensors and Actuators

® Sensor Node

Sensor Node m ‘ E
|0 @

Sensors L = =

* Local Control &
Sensors and Actuators Monitoring (PC/Tablet)

Remote Control & Monitoring
from Internet (PC/Tablet)

Figure 27-5: Home Automation Example
The DMM platform consists of the following parts:

Devices and Components:

e Sensor Nodes/Devices: Acquires data. The Sensor Node can be Arduino,
Raspberry Pi, etc.

e Data Hubs: Collects data from the sensor nodes in one location or area,
typically a house, part of a factory plant, etc.

Software and Services:

e Database: Repository for the sensor data

e Data Cloud Service: Service for acquiring data from multiple areas in the
cloud. The communication is based on HTTP and REST APIs

e Data Management Software: Configuration of Data Points, Logging Rates,
Events and Actions, etc.

e Data Logging Software: The software that handles the data acquiring from the
sensors within a sensor node

e Data Monitoring Software: Monitoring and Alarm Handling from multiple
Sensor Nodes

27.2.1 Datalogging Applications
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Figure 27-6 shows the Datalogging (and Monitoring) software.

& Data Logging and Monitoring Pro — *
File Settings DAQ Help
Chart  Data @) 2016-06-21 13:48:35
24- | [ & 1102 o |
y B N
235{ — U Channel 1
| O Channel 2
=6 % - [ channel 3
234 ( i ) U Channel 4
_ 0,76 22,89 LI channel 5
i [J Channel 6
23~ [J Channel 7
’-—0—0—0/\“/.—.\- — NI Walsl T T--E10) 0
228 Channel 8
| [J Channel 9
=7 O Channel 10
22,4 U Channel 11
] U Channel 12
22,2~
] U Channel 13
22 o o] e s e e I channel 14
0 1 2 2 4 5 6 7 & 9 10 11 12 13 14 15 16 |17 42~ 20 21 22 323 (Bf 25,08 27 28 29 3
Time (5) | < il | L Channel 15 v

Figure 27-6: Datalogging Software (Developed by H-P. Halvorsen)

Different datalogging applications have been made for different purposes. You find
more information here:

https://www.halvorsen.blog/documents/projects/projects/dmm.php

27.2.2 Data Management

A web-based system has been developed for configuration, management and
monitoring of the devices and data (see Figure 27-7,

Work Portfolio - Part 4 : R&D Projects



215 27 Smart Houses and Buildings

Datalogging, Management and Monitoring

Datalogging, Management and

Monitoring

Hans-Petter Halvorsen

Management and Configuration

Devices are typicallly sensor nodes that include one or more measurements, so-called tags.
8 Device Management

W Tag Management - Create Tags and link them to a spesific Device.

Monitoring
[#” Chart
Q, Search Data

Figure 27-7: Data Management Example (Developed by H-P. Halvorsen)

Here you can manage devices and measurements, so-called tags, see Figure 27-8.

Tag Management

Hans-Petter Halvorsen

£ Main W@ New Tag

Tags
Devices are typicallly sensor nodes that include one or more measurements, so-called tags. A Device can be based on
hardware like Arduino, Raspberry Pi, and different DAQ devices/I/O modules.

Select Device:

e

List of Tags registered in the database:

Tagild Tag Name Tag Alias Action

8 Air Quality1 Air Quality Indoor - - -
<] Humidity 1 Humidity Indoor - - -
1 Temperature1 Temperature Indoor - - -

Figure 27-8: Configuration of Devices and Logging (Developed by H-P. Halvorsen)
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27.2.3 Data Monitoring

For each measurement, we can see charts for the logged data, see Figure 27-9.

Data Monitoring

Hans-Petter Halvorsen

27 ——— Temperature

e Seal at Sl e st Lol S sosd ;= R K2
o S e &= St T e oSt N @25 @ e o

Figure 27-9: Presentation and Monitoring of Data (Developed by H-P. Halvorsen)

27.3 Research Group

At the University of South-Eastern Norway there is a research group named “SMART
Research Group” that has focus on Home Automation and Smart House solutions.

Link to the SMART Research Group web site:

https://www.usn.no/research/our-research/technology/smart/

The SMART research group cooperates with other research groups at the university
like “Telemark Modeling and Control Center (TMCC)” and “Kommunale
helsetjenester til eldre”.

Some of the external partners are Western Norway University of Applied Sciences
(HVL), UiT / The Arctic University of Norway (Campus Narvik), Tiny-Mesh, and Larvik,
Bamble and Skien municipalities.
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The SMART research group also collaborate internally with the Health and Social
Work Studies at University of South-Eastern Norway (Faculty of Health and Social
Studies (HS)) to find both good technical and practical solutions.

27.4 Research and Development Projects

Several student projects at Master level have been carried out the last years:
The following projects have been implemented in recent years:
3.semester project:
e Home Automation Platform using Windows 10 loT
Master theses:

e Data Cloud Platform for Data Management, Logging, Control and Monitoring

e Home Automation (Partner: National Instruments)

e Process Control and Monitoring using Arduino and Raspberry Pi (Partner:
National Instruments)

27.5 Publications

Publications within Smart houses and buildings:

e (Case Studies in loT - Smart-Home Solutions - Hans-Petter Halvorsen, Alexander
Jonsaas, Josef Timmerberg, Saba Mylvaganam - EAEEIE 2017, The 27th EAEEIE
Annual Conference, June 7-9, 2017, Grenoble, France.
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| am involved in many R&D projects, many of them in connection to the industry in
Grenland, Norway and other areas. In these projects, project management is

important parts of the projects.

In context of this, | have made a Project Management System (PMS) from scratch
that | am using in many of these projects.

In Figure 28-1 we see some of the features included in the Project Management

System.

Project Dashboard Taskboard

_ 9o
Meetings H g m

Task Management

.J IProjectStatus

Alam's
r--! Calendar
| N - -

Discussions

...

Bug Tracking Project Management System

Requirements Analysis
Project Resources g v

Figure 28-1: Project Management System Features
Here you find an overview and can get access to the system:

https://www.halvorsen.blog/documents/projects/projects/project management sy

stem.php

PMS is made from scratch using HTML, JavaScript, CSS, Bootstrap, PHP and MariaDB
(MySQL). See my page about Web Programming for more information about these

technologies.
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https://www.halvorsen.blog/documents/programming/web/

PHP is used to create dynamic web pages where data is typically stored in a
database, like MariaDB (MySQL) or SQL Server.

The system is hosted on an Apache HTTP Server, but other Cloud Hosting Services
could have been used as well.

With Project Management System (PMS) the project members can keep track of the
development of the project, from the early beginning to the end of the project. PMS
is a modern and flexible web application that handles all aspects of the project, from
requirements analysis, task management including Taskboard, meetings (notice of
meetings, minutes of meetings, etc.), discussions, status reporting, issue tracking
and management, etc. In general, PMS can be used to handle all aspects of the
project planning and management.

BEBiog

’e* Project Management System

Project: Monitoring of Environmental and Health related Data in Grenland

& Hans-Petter Halvorsen @@ Logout 8 Discussions

- 1 = B

Dashboard Task Mangement Taskboard
Get an overview of your Project Manage all your Tasks within the Project Get Overview of your current Work
Requirements Tissue Fire Fighting
Functional and Non-Functional Requirements Track your Issues and wipe your Bugs away Start Fire Fighting and Fix your Bugs
o@oe
“an™
Calendar Meetings Project Members

Calendar Activities, important Deadlines, etc. Upcoming Meetings. Schedule your Meetings Add or Edit Project Members

Figure 28-2: Project Management System (PMS)

PMS is well suited for projects developing some kind of software, but it can be used
for other projects as well. PMS follows modern Software Engineering principles
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using features from Agile and Scrum. See my page about Software Engineering for
more resources.

https://www.halvorsen.blog/documents/programming/software engineering/

Below, some examples of features in PMS:

e Project Dashboard

e Project Resources

e Project Status and Reporting
e Risk Management

e Requirements Analysis

e Task Management

e Taskboard

e Bugs and Issue Tracking

e Meetings (Notice of Meetings, Minutes of Meetings, Notifications, etc.)
e C(Calendar

e Discussions

e Notifications

28.1 Features and Functionality

28.1.1 Project Dashboard

In the Project Dashboard you get a quick overview of "everything" in your project.

In Figure 28-3 you see a Dashboard example (a small part of it).
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@® Project Dashboard

Project: Monitoring of Environmental and Health related Data in Grenland

O Risk &+ Requirements == Task Management W Taskboard WK Tissue [ Mestings $2 Discussions @ Home

& Hans-Petter Halvorsen

Monitoring of Environmental and Health related Data in Grenland

Project Description: Grenland is one of the areas in Norway with the historically highest density of heavy industry and associated
emissions to the environment. What can we learn from the previous histeorical environmental issues in Grenland? How can we use
historical data on emissions and environmental exposure in Grenland to increase knowledge about environmental and health issues?

Project Start: 2018-08-31 | Project End: 2018-11-20 | Estimated Workload: 700h
Day: 32 | Days Left: 50 | Days in Total: 82 | Project Time Schedule: 39.0%

A Warning!

The number of work hours in the Taskboard (35 h) is lower than the minimum required work hours (+60 h) you need in order to be
finished with the project within the deadline! Please add more Tasks to the Taskboard.

Goto = Task Management or IBY Taskboard for more information and perform actions on these Tasks.

A Important!

The Project has 11 New 3K Bugs.
The Project has 9 New Q Feature Requests.
The Project has 2 New @ Impediments.

Goto ¥k Tissue or start r Fire Fighting for more information and perform actions on these Issues.

Figure 28-3: Project Dashboard

28.1.2 Taskboard

The Taskboard is a tool used in Agile/scrum to keep track of the work that shall be
executed in a software development project.

In Figure 28-4 you see an example of the Taskboard.

Work Portfolio - Part 4 : R&D Projects



28 Project Management

Taskboard

@ To Do

= Create an HADOOP server in
azure

Terje Eikerol

Medium Priority - Hours: 4h

== Fill MongoDB server with dummy
data

Jarund Martinsen

Low Priority - Hours: 2h

O In Progress

== Create a basic layout for the final
webpage

Slim Ayache

High Priority - Hours: 8h

= Start writing a Chapter about "Data
Sources"

Slim Ayache

Low Priority - Hours: 2h

+ Done

= "Read" Book written about the History
of Hersya

Terje Eikerol

Low Priority - Hours: 8h

== Create WEB app in Azure
Terje Eikerol
Low Priority - Hours: 1h

Total Hours: 9

= Total Hours: 10
== Go through recieved e-mails from

contact
Mahdi Khoshbakhtian
Medium Periority - Hours: 4h

= Group Contract Sign
Jerund Martinsen
High Priority - Hours: 1h

= Scrum Master Work
Slim Ayache
High Priority - Hours: 1h

Total Hours: 12

Figure 28-4: Taskboard

28.1.3 Risk Analysis

Hazard Identification and Risk Analysis is an important part of any project in the
planning and start-up phase. It is important to identify what can go wrong and find
good treatments to solve these issues.

Risk Analysis and Management is the identification, evaluation, and prioritization of
risks.

In Figure 28-5 you see an example of Risk Analysis.
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O Risk Analysis

Project: Monitoring of Environmental and Health related Data in Grenland

@R Dashboard

Hazard Identification and Risk Analysis

Identify and get an overview of the Risks in this Project.

Below you find a list of identified Risks:

Risk Criticality Severity Probability Action
Hacker Attack 100% High Very Likely Ty
Loss of Data 100% High Very Likely Ty
Problems with maintaining the system in the future 100% High Very Likely i
The System will not be finished within the deadline 83% High Likely Ty
Not getting real Data from different Companies or Organisations 83% Medium Very Likely Ty
Internal Communication failure 67% Medium Likely Ty
Personal Data will get in the wrong hands 67% Medium Likely Ty
We choose to use the wrong Technology and Tools 50% Medium Unlikely i
Not able to install the Software at Porsgrunn Kommune 33% Low Unlikely Ty
The Team has not the necessary skills 33% Low Unlikely Ty

Figure 28-5: Risk Analysis

28.1.4 Bugs and Issue Tracking

With the Bugs and Issue Tracking feature you can report and track Bugs and other
Issues within your project. See Figure 28-6.
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o
Tissue - Monitoring of Environmen tal and Health related Data in Greniand

YK Tissue

Track your Issues and wipe your Bugs away

@ Dashboard == Task Management I Taskboard W Fire Fighting </> Software

Bugs and Issues in your Project

Search for existing Issues or create new Issues.

Multiple Bugs Multiple Feature Requests

Search
Select proper search critera:
Software:

Report

o«

Issue Type:

o

Feature Request
Status:
<All>

«»

Assigned Person:

©

<All>

Regisration Person:
<All>

o

List of Issues
Below you find Issues that fulfills the search criteria above:

Issueld Issue Title Priority Status Action
(O 1268 V Add some text about ISO in context of your project and the system you are creating Medium @ i
New

Figure 28-6: Bugs and Issue Tracking

28.1.5 Meetings

The system keep track of all the meetings carried out in a project, including Notice
of Meetings, Minutes of Meetings, Notifications, etc.

In Figure 28-7 you see an example of this feature.
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m Meetings

Below you find a list of upcoming and some of the previous meetings. You can schedule Mesetings, write or see Meeting Requests and Minutes of Meetings.

Meeting Location Date & Time Action

! Meeting with the supervisor #4 C-139a 2018-10-05 10:30 m ] Add to Calendar
£ Meeting with Supervisor #3 C-139% 2018-09-28 10:30 m

{* Demo and Presentation #1 B-1007 Library 2018-09-26 14:00 m

{4 Internal meeting #3 B-1008 Library 2018-09-26 08:00 m

{4 Internal mesting #2 Cafe Henrikke 2018-09-24 16:00 m

New Meeting

Goto the l‘:'l Meeting Manager to see all previous Meetings and see previous Minutes of Meetings.
-~

Figure 28-7: Meetings

In Figure 28-8 you see an example of a Notice of Meeting/Minutes of Meeting.

[ Meeting

Project: Monitoring of Environmental and Health related Data in Grenland

@ Dashboard [ Meeting Manager

Meeting Information
Below you find detailed information about the Meeting:
Meeting Title*:

Project Meeting #8

Meeting Content:

Agenda:
1. Individual Status Reports (3 Questions). Make sure to shortly answer (keywords) these 3 guestions in advance using PMS. Create the necessary Tasks using the
Task Manager (some of these may be added to the Taskboard in #7)
2. Project Status.
- The Project Manager/Scrum Master should write a short (keywords) Status Report in advance using PMS
- In the Meeting the Project Manager gives a short Overview of the Project Status, Progress, etc. Is the Project on Track? Why/Why Not?
- Open the Task Management to get an overview of Tasks. We have the following Tasks: Not Started, To Do, In Progress, Done, Approved.
3. Make an overview of what has been discussed with Martin and Tone and find out what should be done in relation to that.
4. Finishing Previous lteration. See the Taskboard. Go through and Approve Done Tasks. Why have To Do and In Progress Tasks not finished?
5. Follow up the previous Status Meeting. Read the Minutes of Meeting and see if there are some things that we agreed on but have not done. Make new Tasks if
necessary.
6. Bugs and Features. Go through registered Issues, make Priorities and Approve fixed Issues. Use the Fire Fighting feature in PMS

______ B lact b icmbimom VA fla ke mlnm el s im fmmsm min Do dlnm A lms sk hmimkim i) Siimmda s ammamia s Tanlon mimal o malaka diaa Taalidn mel “

Meeting Location:
C-139a

Meeting Date: | 2018-11-02 Start Time: | 10:30 End Time: | 11:30

Summary:

Teknisk ukeblad. Articles
- Oslo far fleksibel IKT platform

Figure 28-8: Notice of Meeting and Minutes of Meeting

28.1.6 Project Status
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The system keep track of all the individual status for each member of the
development team as well as the overall status of the project.

In Figure 28-9 you see an example of this feature.

(i ) Project Status

Project Status. What is the current status for your project? Is your Project on track? (What is on track, What is not on Track?), etc. Please update the overall
Project Status on a regular basis (e.g., weekly updates). This shoud be done by the Project Manager before the Weekly Status Meetings. Just a small reality

check: According the Project Schedule, you should now be finished with 41.5% of the Project {(#DaysToday/#DaysTotal)*100%]}. Are you on track? See Tasks
Overview below.

Project Time Schedule:
Status Reports:
Date Status Information Action

2018- No response from contacts. Decided to use mock data for development. Database solution has been selected (MongoDB and HADOOP).
09-26 Report has been updated. Several tasks have been created, more to come. Website GUI design is in progress. Requirements have been
evaluated and risks identified. Next iteration should create mock data, begin coding, revisit contacts, start analysis process.

2018- The Structure of the project report is being formed. Initial contacts with external parties have been made. We have a goed knowledge what
09-21 has been done before and we know the history of the scope of the project (Hera

2018- Report Template created, Dropbox folder created etc
09-14

2018- Project Kick-off and Start-up (Week 36) Initial Meeting with Supervisor Initial Meeting with Customer Get Overview, create Requirements, etc.
09-04

Figure 28-9: Project Status

The Project Manager or the Scrum Master, etc. can report the overall Project Status
as shown above. In addition, each project member (in the Development Team) can
add Individual Status Reports.

In Figure 28-10 you see an example of this feature.
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@Biog =

1 Individual Status Reports

Each Project Member needs to answer 3 Questions. Make sure to shortly answer (keywords) these 3 questions before the Status Meeting. Then make sure to also
create the necessary Tasks using the = Task Management (some of these Tasks may then be added to the Taskboard later).

For more details, see the i Individual Status Reports page.
3 Qustions:

Q1. What have you done Last Week?

Q2. What shall you do this Week?

Q3. Any Problems or Impediments?

Latest Status Reports:
Week 44
a (2018-11-02 11:07)

Q1. Created machine learning chapter. Read up on ML techniques, how they work, what can be applied to this project. Written into chapter, along with
suggestions for the system.

Q2. Continue on ML chapter, continue with the request regarding M.

Q3. Difficult to find out which ML applications that would be best. Maybe best with MI on the data, not meta-data, but most difficult to implement(when we have
no data). |

& (2018-11-02 08:38)
& (2018-11-01 22:34)

& (2018-11-01 21:22)

Week 43

& (2018-10-25 23:55)
& (2018-10-25 22:36)
& (2018-10-25 21:01)

& (2018-10-25 20:52)

Figure 28-10: Individual Project Status

28.2 Research Groups

Many of these projects has been carried out as part of the following research groups
at the university:

e Smart Technology Research Group
e Telemark Modeling and Control Centre (TMCC)

28.3 Software Engineering

The purpose with creating the Project Management System (PMS) is many:

e The system is used in many R&D projects
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The system is used in many student projects, where students learn about
project management and project tracking as part of solving or implementing a
technical problem, e.g., create a software system for a given customer
(external industrial partners).

The system is used in Software Engineering, both in teaching and in Software
Engineering projects

PMS is made from scratch using HTML, JavaScript, CSS, Bootstrap, PHP,
MariaDB (MySQL), etc. | have created the system to illustrate how you can use
web technology and combine these techniques for creating powerful and
user-friendly Web Applications.

| teach in different courses within programming, web technology and
Software Engineering. The application is used to exemplify these topics.

Open Access and Source
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Weather systems have become very popular today. Weather data is widely needed
in the process industry and in automation systems like dynamic position (DP)
offshore, etc. At the university, we have mounted 2 different weather systems
intended to use in research, laboratory and project work. We want to add more
functionality to these 2 weather stations and merge them together.

At University of South-Eastern Norway, we have several Weather stations that we
use in teaching, research and development. | have been in charge for the platforms
and the technical solutions for these systems, including several education projects.

The system has been developed through several students projects the last years.

The project will include topics like instrumentation, industrial IT, programming,
modelling and simulation, project planning and management.

In Figure 29-1 we see an overview of the Weather System which has been
developed and is maintained at University of South-Eastern Norway.

v

Presentation of
Weather
Forecasts

SQL Server
Pressure, Temperature, Wind, etc.

Historical
Data

Forecast

Dévelopmeﬁt of
Weather Models

Gathering of Weather

Data from sensors Server for storage of
weather data, models
and forecast data

Presentation of Weather Data

Figure 29-1: Weather System Overview
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A part of the solution is a Windows App, see Figure 29-2.

University College
of Southeast Norway
Wind speed Wind direction Air pressure

6th August ,' . ’ Bz e
Porsgrunn

2280 135
180*

31m/s 163.1° 1009.2 hPa

Rainfall Humidity Wind chill

5 ;, ‘4‘7
15.8 °C ‘
7.9 mm 77% Editor's pick

+* award *

* *
*

BestWindowsBApps

Max values yesterday Min values yesterday

Temperature Wind speed Alr pressure Rainfall Temperature Wind speed Alr pressure Rainfall

218°C 8.1 m/s 1018.4 hPa 12.2 mm 146°C 0Om/s 1014 hPa 0 mm

Last update: 06.08.2013 14:02:45

Figure 29-2: Weather System (Student Project)
The App can be downloaded from the Windows App Store:

https://www.microsoft.com/en-us/store/apps/telemark-university-college-weather-
system/9wzdncrdccj9

The Windows App has been tested, rated and awarded as "Editors pick award" by
the BestWindows8Apps.net, see Figure 29-3.

Editor's pick

e award -
-

. il

BestwWindowsBApps

ey ye e iy (8.5/10)

Figure 29-3: Editors pick award by the BestWindows8Apps.net

-
L

More information about the award can be seen here (Figure 29-4):
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http://bestwindows8apps.net/telemark-university-college-weather-system

e Best WindOWS 8 APPS : What are you looking for? Apps ~ Games ~ Collections ~ Sign In

Universal Access & Sharing of Your Files. From Any Device, Anywhere.

Enterprise File Sharin e
e .

Home Weather / Telemark University College Weather System

& install Telemark University College Weather System

W Like M Collect Telemark University College Weather System App gives you current weather data and various weather trends from a weather station
located in Telemark University College, Porsgrunn.
o 0
.4 N Features:
*5 _ « Showing Current Weather and Trends
5 0 * 4 = « Live Updates from Telemark University College Weather Station
= #*#3 o
——
G <D
wensn 2 0 RS e ras
221 total Telemark University College

Category: News & Weather / Weather 24th April

Porsgrunn :
Published by: Hans-Petter Halvorsen @) - 1011.9 hPa
~ . Wind chill
Size: 3.4 MB ) b
D
Supported processors: x64

18°C
Language: English (United States)

Learn more: Website & Support

Max values [ast week Min values last week
Tempiratiie . Wind speed | Aif pressure Tomperatite: Wind tpoed Air pressuee

T - Hﬁ 102539 hee 1402 ’ E3c -

Figure 29-4: BestWindows8Apps.net Web Site
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30 Automation Systems and
Industry 4.0

30.1 Introduction

Industry 4.0 is the new buzzword for the combination of industry, automation and
the current Internet of Things (loT) technology.

lloT is industrial use of loT technology. Industrial Internet of Things (lloT) is another
word for Industry 4.0. You could say that loT is consumer oriented with applications
like Smart Home, Home Automation, etc., while lloT has more industrial focus and
applications. The term "Industrie 4.0" was first used in 2011 in Germany.

Below you find more information about the R&D projects under the “Automation
Systems and Industry 4.0” umbrella:

http://www.halvorsen.blog/documents/projects/projects/automation.php

30.2 Process Control Systems

Knowledge and experience with so-called Process Control Systems (PCS) are an
important part of “Industrial IT and Automation” study for the students at the
university.

It is important that we can offer training, laboratory work and projects on such
systems. It is also an important research area.

DeltaV is such as Process Control System. DeltaV is a Process Control System from
Emerson.

DeltaV is probably the PCS system that are most widely used today in the process
industry. At our university, we have 2 of these systems. These systems are heavily
used in laboratory work, student projects, R&D projects in conjunction with local
process industry.
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30.3 Collaboration with Industry

DeltaV is probably the process control system that are most widely used today in
the process industry. At our university, we have 2 of these systems. These systems
are heavily used in laboratory work, student projects, R&D projects in conjunction
with local process industry

30.4 Projects

During the last years, | have been involved in lots of R&D projects with local industry
regarding Process Control Systems (PCS).

Local industry such as Yara and Emerson has been heavily involved.

Yara: http://www.yara.no/about-yara/yara-global/production-sites/yara-porsgrunn/

Emerson: http://www.emersonprocess.com

30.5 Lab Facilities

Figure 30-1 shows some of the DeltaV equipment available at the university.
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!
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Figure 30-1: DeltaV Lab Training Equipment (Student Project)

30.5.1 DeltaV Training and Research Center

As part of these facilities, a web-based Training and Research Center has been
established as part of different student projects the lasts couple of years. See Figure
30-2
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Research Center

On this website you will find:

» Basic informat ion about the DeltaV system

e Basic information about the UBD Model and the Silo Model
o A brief user manual

e Specifications and schematics of the DeltaV system

o Information about DeltaV student projects

Is a information portal for HiT's DeltaV distributed control system.

N

Training Center

Is a training portal for HiT's DeltaV Training Station
On this website you will find:

e Basic information about DeltaV

¢ Basic information about the DeltaV Training Station

« Basic information about the Air heater, level control, two-tank, pt-
100

e Video tutorials and written tutorials

Figure 30-2: DeltaV Training and Research Center

Below we see the link to the DeltaV Training and Research Center:

https://www.halvorsen.blog/documents/hardware/deltav.php

The training material is web-base with lots of resources like videos, tutorials and
exercises that the students can use when they are learning about process control
systems as part of their education. The training videos and the web pages are made
from previous students under my supervision.

Figure 30-3 and Figure 30-4 shows some of the facilities.
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DeltaV

TRAINING CENTER

DeltaV Hardware

For more basic DeltaV Info and interactive tutorials: Click to Download
(If you are not using Chrome right-click on the link and select "Save-link As

Figure 30-3: DeltaV Training facilities

= e - : DeltaV

s8 s ~<~¢ETE = LSEARCH CENTER

‘ General Information | UBD Model | Silo Model ]

Underbalanced Drilling Model

UBD is short for "Underbalanced Drilling”, an
oil & gas drilling technique where the pressure
in the wellbore is kept lower than the fluid
pressure in the formation being drilled. This has
several advantages.

=) Watch Video - Basic principlos of

‘The UBD model is a long pipe with various
instruments. There's control valves, flow

5 "and wi
transmitters. In total there's 46 wired

i to a data

system from National Instruments, located in
cabinet 4300. Further there is 4 wircless
instruments. The wired data is sent from the NI
unit to DeltaV over ethernet. The wircless data
is sent to gateway with WirclessHART signals
and then via Modbus to DeltaV.

Various types of instruments on UBD-model like valves,
i pressure i low i

'UDB model screen in DeltaV Operate Run

Figure 30-4: DeltaV Research facilities
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30.6 Publications

Some of the results from these projects have been published within the area of

Automation systems, Industry 4.0 and other industrial applications:

Modelling of Anti-icing System for Airplanes - Maths Halstensen, Joachim
Lundberg, Hans-Petter Halvorsen, 2019.

Sandboxing for Cross-Platform Applications of Robots - Hans-Petter Halvorsen,
Alexander Jonsaas, Lilly Eikehaug, Saba Mylvaganam - 2019 IEEE International
Symposium on RObotic and Sensors Environments (ROSE), June 17-18, 2019,
Ontario, Canada.

Industrial IT and Automation - Curricula and Experience at USN in the context
of Industry 4.0 - Hans-Petter Halvorsen, Nils Olav Skeie, Saba Mylvaganam -
EAEEIE 2017, The 27th EAEEIE Annual Conference, June 7-9, 2017, Grenoble.
Remote control of a robotic arm - A cross-platform study using LabVIEW and
DeltaV - Hans-Petter Halvorsen, Alexander Jonsaas, Lilly Eikehaug, Sondre
Mogard, Hakon Viumdal, Rune Andersen, Saba Mylvaganam. ITEN2015
Conference, t6dz, Poland, September 2015.

Intermediate Measurement Node for Extension of WSN Coverage - Rabin Bilas
Pant, Hans Petter Halvorsen, Frode Skulbru, Saba Mylvaganam - Journal of
Cyber Security and Mobility, Vol. 2, 2013. Available from River Publishers.
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31 Health and Welfare
Technology

31.1 Introduction

There are increasing numbers of elderly people in the society and people want to
stay home even when they are sick or get old. It is also important with increased
security for the users and their relatives.

Health and welfare technology also deal with e-health and digitization of the health

and welfare sector, as well as work with open technical infrastructures and solutions
that enable seamless information sharing between different organizations, relatives
and users.

31.2 Sensors for Welfare Technology

The research area deals with monitoring of the elderly and sick people using sensor
technology. Sensors are typically attached to the body and surroundings and the
sensors detects if they fall, get heart attack, etc. The Sensors typically use Bluetooth
or other forms of wireless communication. See Figure 31-1.
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Sensors for Welfare Technology ()

4G/5G

Q ((“ Wi-Fi )B Bluetooth
Cameras for . a Secure Connection

Motion detection
o Pulse Sensor
Ohd 1 M a|ie - @

\“‘Smart Watch E " Motion
e \ GPS for Location Detection
! and Motion PIR, Infrared
Microphones Wearable (Body)
Sensors D Smart Phone

Figure 31-1: Health and Welfare Sensor Technology

The digital age and modern technology have made it possible to combine health and
welfare and technology in new ways which was not possible just a few years ago.

See Figure 31-2.

& Y

R
|/ Internet of ‘»,'

Machine ‘
Learning

Family and relatives

Figure 31-2: Machine Learning in Health and Welfare

By combining technologies like Internet of Things, Big Data and Machine Learning
we can improve how we react on the inputs from the sensors and use the large
amount of data that are collected on new and innovative ways.
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31.3 Monitoring of Environmental Issues

The projects and the research and development work | am involved in this topic
includes topics like:

e Development and maintenance of infrastructure and data system for
gathering, acquiring and analysis of environmental and public health
information data for Porsgrunn and Grenland.

e Real-time monitoring of air pollution data

e Design and development of measurements stations in connection therewith,
or integration with existing measurement stations.

In addition, we have more technical aspects like:

e Digitalization

e Database Solutions

e |oT and Big Data

e Machine Learning

e User Interaction and Design

e Safety aspects (data security, backup, load balancing, redundancy, etc.)
e Etc.

In Figure 31-3 you see an Environmental Monitoring System made as part of one the
projects and R&D work within this field.
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[ORhZ=O]
Environmental Public Health Dashboard Trending DataAnalytics~ Report Get App  About :
=] ;
Sverresgate (Porsgrunn) - Air Pollution Lensmannsdalen (Skien) - Air Pollution
Detats [NO2: 14.4] [PM10: 15.1] Detaits [NO2: 13.2] [PM10: 19.1][ :0.7]
1 NO2 [microgim3] ] PM10 [microg/m3] 1 NO2 [microg/m3] [ PM10 [microg/m3] PM2.5 [microg/m3]
50 30

1PM 7PM 1AM 7AM 1PM 7PM 1AM 7AM

Furulund (Brevik) - Air Pollution Haukenes (Skien) - Air Pollution
@D Det=is [NO2:2][SO2: Nodata] Detzils [NOZ2: 1.6] [03:72.8]
—1 NO2 [micregim3] [ SO2 [microg/m3] 1 NO2 [micreg/m2] ] 03 [microgim3]
25 120
20 100
80
1 ®
3 60
10 :
40
s 20
0 [0} T
2PM 8PM 2AM B8AM 1PM 7PM 1AM TAM

Figure 31-3: Environmental Monitoring of Pollutions in the Grenland Area of
Norway

For more information:

https://www.halvorsen.blog/documents/projects/projects/eph.php

See also chapter 26 - Environmental Public Health.

31.4 Projects

These projects are in collaboration with local companies and local industry.
Several projects have been carried out at University of South-Eastern Norway.

The projects have been a collaboration between USN, Porsgrunn municipality, Tel-
Tek (SINTEF) and the hospital in Telemark.

The main goal with these projects has been to measure, collect and monitoring
environmental issues in Grenland, Norway.

31.5 Research
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The R&D work within Health and Welfare Technology has been carried out as part of
the SMART Research Group at the University of South-Eastern Norway.

Link to the SMART Research Group web site:

https://www.usn.no/research/our-research/technology/smart/

31.6 Publications

Some of the results from these projects have been published within the Health and

Welfare area:

Monitoring of selected Numeric Water Quality Criteria (NWQC) using loT
Platform — Digitalizing Water Care System (WCS) - Hans-Petter Halvorsen,
Colin Dubreuil, F. Hansen, R. Bakke, J. Timmerberg, J-M. Thiriet, S.
Mylvaganam, 2019.

Fusion of Body Sensors’ Data and Video Images in Assistive Technology -
Hans-Petter Halvorsen, Karina Kaspersen, Alexander Jonsaas, Saba
Mylvaganam - IEEE Sensors Applications Symposium (SAS), March 11-13,
2019, Sophia Antipolis, France.

Environmental Monitoring with focus on Emissions using loT Platform for
Mobile Alert - Hans-Petter Halvorsen, Ola Anton Grytten, Martin Veel
Svendsen, Saba Mylvaganam — EAEEIE, The 28th EAEEIE Annual Conference,
September 26-28, 2018, Reykjavik, Iceland. Available from IEEE Xplore.
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One of my main working field is software development. Here | will present some of
my works within this field.

The examples presented below are professionally made applications that | have
made using different development tools and programming languages.

Some of them are built using the latest web technology (HTMLS5, CSS, JavaScript,
PHP, ASP.NET, Bootstrap, etc.), while others are developed using Visual studio/C#,
LabVIEW and Python.

The purpose with the applications is twofold; one aspect is to learn and use these
technologies in teaching and research and development projects, another aspect is
to create professional applications that can be used by me personally and my
students in different R&D projects.

Another thing is that these apps are part of my R&D work within Software
Engineering, User Interface design and interaction and Cyber Security.

The applications can be freely used or downloaded from my website:

https://www.halvorsen.blog

32.1 Project Management System

| am involved in many R&D projects, many of them in connection to the industry in
Grenland, Norway and other areas. In these projects, project management is
important parts of the projects.

In context of this, | have made a Project Management System (PMS) from scratch
that | am using in many of these projects. The Project Management System is also
used in the student projects that | am are involved in. In that way the students and |
can keep track of the projects from the beginning to the end of the projects.

See chapter 28 for more information regarding this system.

243


https://www.halvorsen.blog/

244 32 Software Engineering

32.2 Work Management System

The Work Management System (called Workless) is a modern web application
where you can manage your personal daily work.

Workless is made using HTML, JavaScript, CSS, Bootstrap, PHP and MariaDB
(MysQl).

See my page about web programming for more information about these
technologies:

https://www.halvorsen.blog/documents/programming/web

Here you can read more about database systems. PHP is used to create dynamic
web pages where data is typically stored in a database, like MariaDB (MySQL) or SQL
Server. Another framework for creating dynamic web pages is ASP.NET. The system
is hosted on an Apache HTTP Server, but other Cloud Hosting Services could have
been used as well.

| have created Workless to illustrate how you can combine these techniques for
creating powerful and user-friendly web applications.

See also my pages about Programming and Software Engineering:

https://www.halvorsen.blog/documents/programming/

https://www.halvorsen.blog/documents/programming/software engineering/

Figure 32-1 shows an overview of the Work Management System.
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eoe® <> zm) i@ halversen.blog ¢ > A A s} o

#E Google Google Translate Microsoft Office Home News v cPanel Mail SafariBooks VSTS cons Microsoft Imagine Microsoft Azure  Comic v Icons | Font Awesome  Innkjsp v PMS ~  Google Analytics  pixabay >

Hans-Petter Halvorsen - Universitetet i Sarast-Norge Hans-Patter Halvorsen - Universitetet | Sarast-Norge
Workless - Work Management System

[™) Workless | Work Today

Keep Track of your Work with Workless

A Home 2 Work Manager

Today's Work

Below you find Today's Work:
Work Group:
Software Engineering

>

Search Q

¥ Software Engineering
T

Below you find your Work that fulfills the search criteria above:

Work Work Group Priority Action
O Installere siste versjon av VMware Workstation Player ¥¥ Software Engineering Medium @ @
O Lage 3-lags arkitektur eksempler i C# YK Software Engineering Medium = Ty
O Lage Web API Eksempel i C# YK Software Engineering Medium [ Tl
Add Work Today:

Enter the Title of the Work
Hint: Just hit the Enter key for fast entry

Add Work Today

Figure 32-1: Work Management System
With Workless you can:

e Keep track of your Daily Work

e Become more organized and be able to work more effectively
e Create “To Do” Lists and mark Work as Done

e Organize your Work into different Categories/Groups

e Set Deadlines when the work should be finished

The main features in Workless are:
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e Work Today: List of Work that you should focus on at the moment
e Work Manager: List of all your Work. You can easily move work between
Work Today and the Work Manager

32.3 Event and Attendance System

The Event and Attendance System are used to create no events and to register or
keep track of the person joining these events. See Figure 32-2

Event Management

& Hans-Petter Halvorsen

Events
Eventld Event Name Attendance Action Sessions
5 Industrial IT Attendance Overview -[ ] -
1 MATLAB Attendance Overview - [ ] -
16 Software Engineering Attendance Overview -[ ] -
2 Systems and Control Laboratory Attendance Overview -[ ] -

Figure 32-2: Event Management

The applications are many. At the university | use it for registration of the activities
in my courses, like keep track of attendance for compulsory activities, etc. See
Figure 32-3 and Figure 32-4.
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Event Registration

Hans-Petter Halvorsen

Select Event:

e 4

Event Registration List

Person E-Mail Additional Information

Figure 32-3: List of Registered Person for a specific Event
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Session Attendance

Hans-Petter Halvorsen

Select Event:
[ MATLAB #}

Select Session:

MATLAB - Session#1 §

Session Attendance List

Attendanceld Person E-Mail Attendance Date

665 2018-08-16 11:25:02
654 2018-08-16 09:41:25
625 2018-08-16 09:03:14
648 2018-08-16 09:37:06
650 2018-08-16 09:38:06
647 2018-08-16 09:36:50

Figure 32-4: List of Attended Persons for a specific Event Sessions

32.4 Quiz and Questionnaire System

In all my courses | use different kind of quizzes and questionnaires to test the
student skills.

When the students are finished with either a specific topic or finished with a lab
assignment, they need to take a quiz with multiple choice questions to verify that
they got the necessary acquired skills.

The software | use for creating and executing these quizzes are made from scratch
customized to suits my needs.

In Figure 32-5, Figure 32-6, Figure 32-7 and Figure 32-8 you see some of the
screenshots from the software.
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Quiz Management
mBIog

& Logout
Quizzes
Group:
[ Industrial IT s
Below you find available Quizzes for the selected Group:
Quizld Quiz Name Action Questions

12 $= Database Systems - -
42 T Database Systems - Lab Summary - -
13 = HIL [ oo TR
43 TIHIL - Lab Summary - -
11 = 0PC B oo
41 T10PC - Lab Summary --

Figure 32-5: Quiz System
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Question Management
mBlog

El Quiz Management

Quiz: OPC

Below you find available Questions for the selected Quiz:

Questionld Number Question Name Action Answers
90 1 What is OPC? - -
91 2 Why do we need OPC? - -
92 3 What is OPC DA? - -
93 4 What is OPC UA? - -
94 5 Which of the following is NOT a OPC protocol? - -
95 6 What is the main difference between OPC DA and OPC - -
A
96 7 What kind of Data format is used in OPC UA? - -

Figure 32-6: Question Management
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Answer anagemenl
mBIog

) Quiz Management ? Question Management

Quiz: OPC

Question 1:
What is OPC?

Below you find available Answers for the selected Question:
Answerld Answer Name Correct Action

276 A communication protocol between a single Master and a single Slave -
277 A standard that defines the commmunication of data between devices from «*
different manufactures

278 A client that can store process data in an SQL Server -

279 A standard protocol for storing real-time data into a SQL Server database =

€ Previous Question =P Next Question

Figure 32-7: Answer Management
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Quiz Results

Name E-Mail Score Action

85.0% Show Diploma
90.0% Show Diploma
100.0% Show Diploma
95.0% Show Diploma
95.0% Show Diploma
90.0% Show Diploma
100.0% Show Diploma
90.0% Show Diploma
95.0% Show Diploma
85.0% Show Diploma
100.0% Show Diploma
85.0% Show Diploma
95.0% Show Diploma
95.0% Show Diploma
95.0% Show Diploma
100.0% Show Diploma
100.0% Show Diploma

100.0% Show Diploma

AT S S N R S VL L R S S S S S L S W -
£

100.0% Show Diploma

Average Score: 94.5%
Counter: 19

Figure 32-8: Quiz Results and Statistics

32.5 Notes

Many different Note application do exist today, such as Evernote, OneNote, etc. All
of these have their strengths and weaknesses. In order to have a Note application
that are tailor-made to all my needs, | have made my own Notes application from
scratch. See Figure 32-9.

With the Notes application you can organize your Notes into different Groups or
Categories. With Notes you can create Text, Tables, Hyperlinks. You can format your
Text using Headers, Bold, italic, you can also create Bulleted Lists and Numbered
Lists.

You can also Print out your Notes or create a PDF file. In addition, you can easily
share your Notes with others. You can select if a Note that is shared should be read-
only or editable.
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[J Notes

Hans-Petter Halvorsen

a

Home

Note Group:

Projects v

Search Q

Note List

Note Date Modified Modified By Action

Environmental System 2018-11-20 13:54 Hans-Petter Halvorsen . -
Projects 2018 2018-11-20 11:17 Hans-Pstter Halvorsen - -

Figure 32-9: Notes

32.6 Datalogging and Monitoring Tools

Several R&D applications for Datalogging and Monitoring have been made. See
Figure 32-10.
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Chart

@ Data Logging and Monitoring = X

h, T
Data Channel Settings Logging Database Help Current Time: I 2016-05-25 13:20:34)}
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StopDAQ | @ 3 Save Configuration Datal B Exit 1

Figure 32-10: Datalogging and Monitoring Application

Some of the Features:

With this Application you can Log measurement Data using e.g., an USB-6008,
to Files, Databases, etc.

This Examples uses programming techniques such as the State Machine
principles, Event handling Local/Global variables, Property Nodes, Arrays,
String Manipulation, Shift Registers, Writing and Reading to Files,
Writing/Reading to/from Database, Web Services, Error Handling, SubVis,
etc.

This Example also shows how you can create Executable Files and Installation
Packages with LabVIEW.

Feel free to download and test it out in order to get some ideas for your own
applications. Just Unzip and open the File "Data Logging.lvproj" to get started.

For more details see:

https://www.halvorsen.blog/documents/technology/datalogging/

Work Portfolio - Part 4 : R&D Projects


https://www.halvorsen.blog/documents/technology/datalogging/

255 32 Software Engineering

32.7 Control Systems

Several R&D Control Systems applications have been made. See Figure 32-11 and
Figure 32-12.

@ Control Application - X
PP

. . \
Plot (Temperature)  Plot (Control) Control System Configuration Error Handler ‘ S]] 2018-10-1214:20:14 \‘)

%- [ Temp.ia [N

25-5'2 Setpoint IK
25- F

24.5°
247
23.5-
23-
22.5°
221
21.5-
217
20.5-

20:, -------- Previicen [N Previien IRRRRRERNR (ERRRRR R [EERRRENR (R [EERRRENE [RRRERREE [EERRRRNE (R "
5 10 15 20 25 30 35 40 45 50 55 60 65

Time (s)

&

Temperature [C]

Start 'l Stop

—

W Exit

Figure 32-11: Control System
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[] Control Application [ControlApp.vi] Block Diagram on LabVIEW Application Example.ivproj/My Computer
File Edit View Project Operate Tools Window Help

S>® @ N Y 2 waB o |15ptApplication Font ~ | §ov Tav EHv “ay o Senrcl
~

H"Walt” Default 'h %

J[[0] Timeout B

EI True 't
[Feseoa)

1

o

]

LabVIEW Application Example.vproy/My Computer <

Figure 32-12: LabVIEW Code

For more details see:

https://www.halvorsen.blog/documents/programming/labview/labview application

example.php

32.8 Advanced Control

LabVIEW PID + Kalman Filter + MPC Applications

In this LabVIEW Application | will Control a Level Tank System using different Control

strategies:

e PID
e Use Kalman Filter for Estimation of unknown Process

Variables/Measurements
e PID + Feedforward (with help of Kalman Filter)
e MPC (+ Kalman Filter)
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For more details see:

https://www.youtube.com/playlist?list=PLdb-TcK6Aqj2l0EYiVHmMiYCGvnK2evwP0O

and

https://www.halvorsen.blog/documents/automation/mpc/
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