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This Lecture

• Why Software Eng ineer ing?

• (Who am I  and why do my sl ides look weird?)

• Organisat ion/course overv iew



Software Engineering



The Role of Software

2009: 2019:



The Now and Then of Software

• Software gets larger !
• Apol lo 11 :  145 .000 l ines of  code (LoC)

• Google Chrome:  6 .7M LoC

• F-35 f ighter jet :  24M LoC

• Facebook :  62M LoC

• Modern h igh-end car :  100M LoC



The Now and Then of Software

• I ncreas ing ly d istr ibuted and heterogenous

• Chang ing bus inesses and soc iety

• Need for secur i ty and trust



Software is expensive

Creat ion effort  in  person years (est imates) :
• Typica l  ERP system (sa les ,  serv ice ,  log ist ics ) :  100 PY
• Windows 2000:  >6000 PY



Software is expensive

Creat ion effort  in  person years (est imates) :
• Typica l  ERP system (sa les ,  serv ice ,  log ist ics ) :  100 PY
• Windows 2000:  >6000 PY

Costs :
• ERP System: 5-8M €

• Windows 2000:  300-480M €

• Compar ison :  Harpa cost approx.  165M €



The Now and Then of Software

• Soc ieta l  impact through software
• "Cyber-phys ica l  systems"

(transportat ion,  e lectr ic i ty gr id ,  e lder ly care)

• "D ig i ta l i sat ion"
(d isrupt ive bus iness models ,  consumpt ion patterns)

• Fa i lures have drast ic  consequences . . .





Some software is never completed

• CHAOS report  by the Stand ish group*
• "31 .1% of projects wi l l  be cancel led before they ever 

get completed" ( in  the US)

• "52 .7% of projects wi l l  cost 189% of the i r  or ig ina l  
est imates"

* :  The  methodo logy  has  been  heav i l y  c r i t i c i zed :
"How l a rge  a re  so f twa re  cos t  over runs?  A  rev i ew  o f  t he  1994  
CHAOS  repor t "  ( 2006 ) ,  M  Jø rgensen ,  K  Mo løkken -Østvo ld ,  
I n fo rmat i on  and  So f tware  Techno logy  48  (4 ) ,  297 -301 )



"Software Engineering"

• 1968 NATO conference on Software Eng ineer ing
• Provocat ive term 

• React ion to increas ing delays and qual i ty issues

"The application of a systematic, disciplined, quantifiable approach 
to the development, operation, and maintenance of software", 
IEEE Standard Glossary of Software Engineering Terminology



Engineering Analogy

• Typica l  analogy :  Bu i ld ing houses/br idges/cars/etc .
• Costs and r isks can be calculated
• Results are as expected (and in schedule)
• Qual i ty is  h igh

• But : Software does not have phys ica l  propert ies



Why do software projects fail?

Canvas Course Page 
à Quizzes 
à Lecture 1: Introduction Quiz



Why the Vasa Sank

• Almost 400 years ago,  the Vasa sh ip sank in 
Stockholm harbour after travel l ing 1300 meters .

• Many reasons
• Not :  "Bad carpenters" ,  "Bad sa i lmakers" ,  . . .

• I nstead :  A long l i st  of  management fa i lures



Why the Vasa Sank

• Almost 400 years ago,  the Vasa sh ip sank in 
Stockholm harbour after travel l ing 1300 meters .

• Many reasons
• Not :  "Bad carpenters" ,  "Bad sa i lmakers" ,  . . .

• I nstead :  A long l i st  of  management fa i lures

• Software projects today seem to be s imi lar



Fairley, Willshire, 2003. “Why the Vasa sank: 10 problems and some 
antidotes for software projects”, IEEE SW 20 (2)



Reel, 2002. “Critical success factors in software projects”, IEEE SW 16 (3)



Software is diverse

• Not every approach works for every system
• Stand-a lone appl icat ions 

• Embedded control  systems

• Enterta inment/ Infota inment systems 

• Data col lect ion systems 

• Systems of systems 

• Different customers and contract types



"Software Engineering"

"The application of a systematic, disciplined, quantifiable approach 
to the development, operation, and maintenance of software", 
IEEE Standard Glossary of Software Engineering Terminology



"Software Engineering"

Meaning: A whole lot about practices, management, activities. 
There is some programming, too.

"The application of a systematic, disciplined, quantifiable approach 
to the development, operation, and maintenance of software", 
IEEE Standard Glossary of Software Engineering Terminology



"Software Engineering"

Meaning: A whole lot about practices, management, activities. 
There is some programming, too.

"The application of a systematic, disciplined, quantifiable approach 
to the development, operation, and maintenance of software", 
IEEE Standard Glossary of Software Engineering Terminology



Who am I?



About me

• PhD in Software Eng ineer ing
• I  do research on Software Eng ineer ing
• Appl ied ,  w ith companies

• Mainly processes,  requ irements ,  model l ing

• I  somet imes consult
• E.g . ,  government tenders



I also teach Web Programming I

• No knowledge from VEFF requ ired

• We use someth ing cal led "WebSockets" 
- but that 's  noth ing covered in VEFF

• Course more theoret ica l
• Not everyth ing on the s l ides is  covered in the project

• The project is  not suff ic ient to do wel l  on the exam



I also teach Web Programming I

• Single project ,  l im ited grad ing scale
• Much more attent ion to ind iv idual  contr ibut ion !

• Some people l ike VEFF and not HUGB,  and v ice versa

• HUGB is  a whole lot  eas ier
(Prerequ is i tes :  PROG and GHOH)



Why are my slides so weird?

• More access ib le to neurod iverse people
• ADHD, Dyslex ia ,  Aut ism Spectrum

• We prov ide a l l  s l ides in th is  sty le
• … and project descr ipt ions in two styles

• We wi l l  fo l low up on th is



Organisation



COVID-19

• There is  current ly l i t t le/no informat ion
• We have done th is  course remote and in person

• Current ly ,  not enough space in V201 (1m rule )
• For now, we stay remote.  I ' l l  keep you posted .



Overview: Websites

• Canvas for overv iew and informat ion
• P iazza for d iscuss ions/quest ions (L inked in Canvas)
• Echo360 for l ive record ings (L inked in Canvas)
• Youtube for pre-recorded v ideos (L inked in Canvas)
• Twitch for l ive streams (L inked in Canvas)
• GitLab for project work (https ://g it lab .com )

Note :  Not G itHub

Maybe move Twitch and Echo360 to Youtube as well

https://gitlab.com/


Canvas

• Course overv iew
• I nd iv idual  module mater ia l
• Modules à weekly top ics ,  

requ ired read ing ,  l inks to v ideos,  s l ides

• Grad ing
• I nd iv idual  submiss ions (more later )
• Project survey (more later )



Piazza

• Heavy use of P iazza
• You are expected to be act ive regular ly

• Important not i f icat ions

• C lar i fy to each other
• What is  on P iazza counts !  

• Avoid pr ivate messages to me i f  i t  concerns everybody



Echo360

• L ive streams are recorded
• And wi l l  be uploaded through Echo360

• Module mater ia l  i s  pre-recorded
• Somet imes smal ler  v ideos on Echo360 for 

c lar i f icat ions/deta i led explanat ions



Twitch

• For now:  l ive streams on Twitch 
(https ://twitch .tv/gr ischal )

• To comment/chat :  Ver i f ied emai l  needed
• To avo id spam

• Write "quest ion" (or  s imi lar )  before formulat ing 
your quest ion

(Streams wi l l  be recorded and uploaded on Echo360)

https://twitch.tv/grischal


Modules

• One top ic  per week (= one "module" )
• Pre-recorded v ideos (roughly 1 .5  hours/week)
• Discussed in the next l ive stream (1 week delayed)

• Example :
• This week,  you watch Requirements Eng ineer ing
• Next Monday,  we d iscuss Requirements Eng ineer ing



Schedule/Week Plan
Foundations and recap: M1: Requirements Eng. ([Sommerville] Ch.4)

M3: Modelling ([Sommerville] Ch.5)

Processes: M2: Processes ([Sommerville] Ch.2, 3)

Testing: M4: Testing ([Sommerville] Ch.8)

Architecture & Design: M5: Architecture ([Sommerville] Ch.6)
M6: Design ([Sommerville] Ch.7) 
M7: Security ([Sommerville] Ch.14)

Human factors: M8: Human factors (Research literature)

Extended/current topics: M9 & M10 (and buffers)
E.g.: Global SE, Model-based Engineering, Measurement, 
Empirical SE, Business models/Open source, DevOps



Learning Outcomes (LOs): 
Knowledge and comprehension

1 . C o n t r a s t  s o f t w a r e  e n g i n e e r i n g  t e c h n i q u e s  r e q u i r e d  f o r  d i f f e r e n t  t y p e s  o f  s o f t w a r e  
s y s t e m s .

2 . D i s c u s s  e t h i c a l  i s s u e s  a r i s i n g  i n  t h e  c o n t e x t  o f  m o d e r n  s o f t w a r e  e n g i n e e r i n g  p r o j e c t s .
3 . E x p l a i n  w h a t  s o f t w a r e  e n g i n e e r i n g  i s  a n d  w h y  i t  i s  n e e d e d .
4 . I l l u s t r a t e  t h e  t e r m  s t a k e h o l d e r  i n  r e l a t i o n  t o  d i f f e r e n t  t y p e s  o f  s o f t w a r e  s y s t e m s .
5 . S u m m a r i s e d i f f e r e n t  t e c h n i q u e s  f o r  p e r f o r m i n g  r e q u i r e m e n t s  v a l i d a t i o n .
6 . D i s c u s s  h o w  s y s t e m  m o d e l i n g  c a n  b e  u s e d  i n  d i f f e r e n t  w a y s  t o  a d d r e s s  t h e  n e e d s  o f  

m o d e r n  s o f t w a r e  s y s t e m s .
7 . D i s c u s s  t h e  n e e d  f o r  s y s t e m a t i c  p r o c e s s e s  i n  s o f t w a r e  e n g i n e e r i n g .
8 . C o m p a r e  p l a n - d r i v e n  a n d  a g i l e  p r o c e s s e s  i n  r e l a t i o n  t o  d i f f e r e n t  t y p e s  o f  s o f t w a r e  

s y s t e m s .
9 . E x p l a i n  s e v e r a l  c o m m o n  a g i l e  p r a c t i c e s .
1 0 .D i s c u s s  t h e  i s s u e s  o f  a p p l y i n g  a g i l e  p r o c e s s e s  i n  l a r g e - s c a l e  a n d  r e g u l a t e d  

e n v i r o n m e n t s .
1 1 . E x p l a i n  t h e  d i f f e r e n t  s t a g e s  a n d  s c o p e s  o f  t e s t i n g .
1 2 .D i s c u s s  d i f f e r e n t  t e s t i n g  c o v e r a g e  c r i t e r i a .
1 3 .D i s c u s s  h o w  a r c h i t e c t u r a l  d e c i s i o n s  c a n  a f f e c t  d i f f e r e n t  s y s t e m  q u a l i t i e s .
1 4 . I l l u s t r a t e  k e y  a r c h i t e c t u r a l  p a t t e r n s .
1 5 . E x p l a i n  k e y  d e s i g n  p a t t e r n s  o f  o b j e c t - o r i e n t e d  d e s i g n .
1 6 .C o n t r a s t  s e c u r i t y  a n d  s a f e t y  i n  t h e  c o n t e x t  o f  s o f t w a r e  s y s t e m s .
1 7 . S u m m a r i s e d e s i g n  g u i d e l i n e s  t o  a c h i e v e  s e c u r i t y  i n  s o f t w a r e  s y s t e m s .
1 8 . I l l u s t r a t e  t h e  k e y  i d e a s  o f  m o d e l - b a s e d  e n g i n e e r i n g .
1 9 . S u m m a r i s e r e c e n t  t r e n d s  i n  s o f t w a r e  e n g i n e e r i n g .

LOs in the 
slide sets!



LOs: Application and analysis
1 . Class i fy d i f ferent k inds of  requ irements needed in 

software eng ineer ing .
2 . Apply system model ing to prov ide an overv iew of a 

software system.
3 . Demonstrate understand ing of d i f ferent parts of  

the Scrum process .
4. Conduct un it  and system test ing in a test-f i rst  

matter .
5 . Make use of arch i tectura l  sty les/patterns to create 

a bas ic  system arch itecture .



LOs: Synthesis and evaluation
1 . Formulate funct ional  and qual i ty requ irements us ing 

d i f ferent techn iques .
2 . Adapt a process to the spec i f ic  needs of  a software 

system.
3 . Examine the role of  human factors in  the 

development of  software systems.



Literature

• I an Sommerv i l le ,  "Software Eng ineer ing" ,  
9 th Ed it ion (Add ison-Wesley)  ( [Sommervi l le ] )
• Older and newer ed it ions work as wel l  (maybe not <8 th)

• When I  refer to chapter numbers ,  i t ' s  for  9 th ed it ion

• Addit ional ly some art ic les
• Marked in modules what is  opt ional !



Other Resources

• This course borrows from two other courses
• Softwaretechn ik I

(U lm Univers i ty ,  Germany,  Matth ias T ichy)

• Foundat ions of  Software Eng ineer ing
(CMU 2018/19,  Chr ist ian Kästner and Michael  H i l ton,  
https ://www.cs .cmu.edu/~ckaestne/17313/2018/)



Grade Overview

Final Exam
20%

Project
50%

(mandatory to pass course)

Graded 
Quiz
10%

Graded 
Quiz
10%

Graded 
Quiz
10%



Final Exam (20%)

• Date :  between 8 th - 19 th November
• Re-exam: 4 th - 7 th January 2022

• All  lecture content + requ ired read ings
• Focused on free-text answers
• Required to pass the exam
• Not dec ided whether in person or home exam



Graded quizzes (3x10%)

• Date :  In  course week 3 ,  7 ,  and 10
• Cover ing 3 modules each
• Simi lar  quest ion style as f ina l  exam
• Opt ion to repeat once

• Deta i led dates/explanat ions coming



Project Assignment (mandatory)
• One s ing le  pro ject  ass ignment
• Spans the  ent i re  course

(start ing  Tue ,  24 th August )
• For  now:
• Make sure  you have t ime dur ing  your  ass igned s lot  

(H2 :  Tue  14 :20 ,  H1 :  Wed 10 :10 ,  HMV:  Thu 16 :50 )

• I f  not ,  change sect ion  (ma i l  td@ru . i s )

• Watch pro ject  i n t roduct ion  v ideo  on Echo360

• F i l l  i n  survey on Canvas  ( requ i red  for  a l l  s tudents )



How much time?

• Read ing :  1  hr/week
• Watch ing record ings :  1 .5hrs/week
• L ive stream: 1 .5  hrs/week
• Labs/Dæmatímar :  1 .5  hrs/week
• Group work ( in  add it ion to Dæmatímar) :  5  hrs/week

• Keep track of  your hours !



Communication and Rules

• Publ ic  posts on P iazza are preferable
• Pr ivate posts i f  pr ivate issues
• Avoid emai l  as much as poss ib le
• I f  project-re lated :  F i rst  ta lk to TA, then to Shal in i  

(see project intro) ,  then to me

• Stay profess ional  in  your tone



Plagiarism

• Plag iar ism of any form is  not accepted
• Direct ly copy ing mater ia l  w ithout referenc ing is  

p lag iar ism
• Shar ing your solut ion for others to copy is  as wel l
• This does not mean you 're not a l lowed to ta lk to each 

other !
• I f  in  doubt ,  read the RU ru les on study ing & assessment



ToDo

• Watch Project Introduct ion Video
• F i l l  in  Project Survey

(unt i l  Wednesday,  23 :59)
• Watch Requirements Eng ineer ing v ideos



Next Topic

• Requirements Eng ineer ing
• Recap from T-216-GHOH + add it ions

• L iterature :  [Sommerv i l le ]  Ch .  4

• https ://www.youtube.com/playl ist? l i st=PLCTWqbu-
D5bPpTPZgTjRONyzx38pgZ8bP

• Sl ight echo/reverb in th is  module

https://www.youtube.com/playlist?list=PLCTWqbu-D5bPpTPZgTjRONyzx38pgZ8bP


Háskólinn í Reykjavík | Menntavegur 1 | 101 Reykjavík | Sími: 599 6200 | www.hr.is



Sources
M a p s  s c r e e n s h o t s :  G o o g l e
W o w :  D e s i g n e d  b y  w i n k i m a g e s /  F r e e p i k
E d u c a t i o n :  D e s i g n e d  b y  F r e e p i k
E x a m :  D e s i g n e d  b y  F r e e p i k
T o o l s :  D e s i g n e d  b y  T e r d p o n g v e c t o r /  
F r e e p i k
C o n f u s i o n :  D e s i g n e d  b y  F r e e p i k
V a s a :  C C  B Y - S A  3 . 0 ,  J a v i e r K o h e n

A s s i g n m e n t  i c o n s :  D e s i g n e d  b y  i b r a n d i f y /  
F r e e p i k
T o d o :  D e s i g n e d  b y  M a k y z z /  F r e e p i k
M e g a p h o n e s :  D e s i g n e d  b y  F r e e p i k


