
Software Engineering

and Architecture

Introduction to SWEA



Agenda

ÅWho am I?

ÅWhy is this course interesting?

ÅWhat are the learning goals?

ÅHow are we organized?

ÅHow will I pass this course?
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Who is the Captain?



The lecturer

ÅHenrik Bærbak Christensen

ÅAssociate professor (lektor) since 2003

ïCollaboration with many Danish IT companies

ÅSystematic, Jyske Bank, Terma, B&O, KMD, Uber, Danfoss, é

ïActually have had complex software in productionJ

ÅFaglig koordinator for Master (SWK) / IT-Vest

ÅOwner of 
ÅCourse development 

and consultancy 

Åhttp://www.imhotep.dk
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And as Teacher?

ÅLecturers comes in many flavorsé

ïSome are feared, some are soft, some dislike teachingé

Å I like to

ïHear if there are problems!

ÅWith your group, with the TA, with the material, the evaluation, é

ïHave constructive feedback and critique

ïSo I can make the course better!
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Morale

Å I need to know the problems to try to fix them!

ÅAnd I am not a student-eating monster J

I get my salaryto helpyouget the bestoutcomeof my
courseas possible!

(within the contextof sound teaching)
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Why is SWEA Interesting?



Becauseé

Å If you aim for industrial software development...

ïSWEA will cover a lot of industrial strength methods, techniques 

and tools. No toy tools. No techs that does not scale to FaceBook

development. No methods that would not be used by MicroSoft

teams.

Å If you aim for research in security, algorithms, UI, 

physics, é, or for going into management...

ïYou will want just to pass the exam Jand that is fine with me!

ÅThere will be a link to óHow to pass SWEAò
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What are the Learning Goals?

Or: What are the values and 

foundation?



School or Study?

Å I assume you can read a web page...

ïRead the official learning goals thereé

ÅMeanwhile...

ÅWhat is SWEA really about?
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There Will Be Code
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Knowledge versus Skills

ÅWhat knowledge, what skills are required for ?

ïDoing heart surgery Flying F16 in combat

ïDeveloping the Twitter software and architecture

Knowledge

Skills
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Discussion

ÅOf course, we need both to be experts!

ïDeep knowledge of anatomy and physiology of the hearth

ÅBooks! Papers! Discussions!

ïSkilled craftsmanship in doing hearth surgery

ÅTraining-training-training! Reflections over experience!

ÅEmpirical studies show we need 5.000-10.000 hours of 

training to become experts!

ïA standard Danish working year is around 1.650 hours !
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SWEA emphasizeé

ÅSkills!

ÅñThe Strategy patterns is defined by Gamma as ...ò

ï (and then I draw the UML diagram I have memorized)

ÅFine, but I prefer to see...

ÅThis code would benefit by introducing the Strategy 

pattern and in Java I will code it like this: 
ï private WinnerStrategy ws = new PlayerWithMostArmiesStrategy(); ...
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How do we emphasize skills?

ÅThe schedule reads òTÏò

ÅThe term òTeoretiske Øvelserò is disliked in SWEA J!

ÅWe have a three hour lab where you hone your skills

in developing reliable and flexible software using 

agile processes! (Using the knowledge you gain by reading 

the book J)
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Software Development?

ÅBest way: Building or Growing
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Parameters

ÅConsider:

ïTime span before useful

ïRevenue generation

ïRisk

ïTime before misunderstandings

are detected
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Morale

Å In SWEA we will train to grow software!

ÅñGrowingò does not mean we cannot have a plan nor a 

design..

ïOr that some things, like algorithms, cannot be ñconstructedò

Å It means we are agile and prepared to change the plans 

(even dramatically) as we learn from growing the 

software!
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SWEA

ÅSoftware

ïFlexible

Åconfigurable

ïReliable

Åit works!

ïAgile development

Åsoftware is reliably grown

ïPatterns

ÅThe two books J!

ïYou will need it

ïEven after graduating!
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é Yes

ÅòFoundation of good softwareò
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Tradition: Empirical Evidence J

Å No QEDs ïsorry!

Å SWEA techniques and industry

ï These techniques are in use or the 

companies work to introduce them!

ï All tools are industrial strengths

Å First scientific result showing C++ is 

more productive than C appeared in 

year

ï ?

AU CS Henrik Bærbak Christensen 21



How is it Organized?



Focus on Skill Acquisition

ÅLectures

ï I say stuff that you could just as easily have read in the book; or 

tell war stories; or tell other supporting stories; or é 

ïJust about 3-4 hours a week, - with exceptions

ÅLabs

ïWork on the mandatory project !

ÅGrow software! Use the bookôs techniques! Hone your skills!

ÅStudy Cafe

ïWork on the mandatory project !!

Å In the teams

ïWork on the mandatory project !!!

Constructivism: Students learnby 
what theydo, not by what the 

teacherdoesΧ
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Soé

ÅWork on the mandatory project J

ÅSkim the book or attend the lectures!

ïTo find what

you need for

coding the

project

ÅAdditional exercises

ïAre just eye-candyé

ÅNo need to solveé
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Designedto have more load beforeU 42

Mandatory Overview
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Feedback

ÅFeedback drives learning

ïI will urge TAôs to 

Åprovide fast feedback on Mandatory

Åfocus their feedback on most important area of improvement

ÅAnd I want to align their attention to key learning goals

ïWarStory: Once had TAôs from math CS that added lot of proofs 

to my course => double workload and frustrationé
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Feedback Schema

ÅApproach intro in 2017

ïFew complaints, soé

SWEA Evaluation Sheet

Iteration 1 Mandatory: TDD of AlphaCiv

Guidelines Pass Argument
Submission No

Learning Goal Grade Argument
TDD Process 0

Test Code 0

Production Code 0

Improvement Focus
1st

2nd

3rd

Score 0

Average 0,00 Not accepted - rehandin

Legend Grade Assesses the coverage of the Learning goals and the number of errors

0Unacceptable

4Adequate (Minor coverage, and several significant errors)

7Good (Good coverage with some errors)

10Excellent (Very good coverage with minor or no errors)
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How do I pass this Course?



The Examé

Åé has two parts which both focus on skills!

ïThe Mandatory Project

ÅUsing your skills to develop flexible, reliable software

ïThe Oral Exam

ÅUse your skills in a dialogue with me on concrete problem
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Each part must be passed individually!
Mandatory: By achieving minimum 40% of maximum

Oral: By achieving minimum 02 for the exam



Mandatory Project

ÅTen mandatory exercises

ïSolve in groups of two (ideally) or three (less ideal!)

ÅEach generate

ïAccept/reject Reject means hand-in again!

ïA score

ÅSum of 3-4 ógradesô which are (0,4,7,10)

Å0 = not acceptable; 4 = adequate; 7 = good; 10 = excellent

ÅAfter all ten mandatories have been assessed

ïA total score is computed ( = sum of all given grades)

ï Is part of your final exam grade

AU CS Henrik Bærbak Christensen 30



Oral Exam

ÅAt the SWEA exam you will be asked to read code, 

design architecture, implement it!

ïPick a random exercise of a pool of about 30

ÅOn a theme like ódesign patternsô, ócompositional designô, etc.

ïAbout 30 minutes to understand and work on it

ÅDraw code/UML/tables on slides to take to exam

ïExam is about 12 minutes in which

ÅYou óopenô the question and present parts of understanding, design, 

solution code, etc.

ïYou will all write Java code on the whiteboard !

ÅAnd we discuss, and code on the whiteboard
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And The Grade?

ÅThe scoring of your oral and mandatory is an overall 

assessment of both contributing parts

ÅThe precedent is the following

ïMandatory scores are put into 3 brackets, representing lower (02-

4), middle (7), and higher (10-12) bracket
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And The Grade?

ÅThe precedent is the following

ïWe assign an approximate grade for the oral exam

ï If the mandatory score is in another bracket than the oral, it may 

settle the final grade by increasing/decreasing it by one grade 

point 

ÅExample:

ïBjarne is a 4 or 7 at the oral, was lower bracket. Get a 4.

ïBirthe is a 10 at the oral, was higher bracket. Get a 10.

ïCalle is a 02 at the oral, was higher bracket. Get a 4.

ïCeline is a 7, was higher bracket, but JUST. Get a 7.

ïDanny is a 00 at the oral, so the higher bracket is irrelevant. Get 

00.
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One Note

ÅMandatory is a group score

ïTwo or three people achieve it together

ÅGroup Dynamics

ïòLige børn leger bedstò ?

ïòKnokleren og kaffehenterenò ?

ïòUdbryderen og det afsattefeltò ?

ÅMoral:

ïEnsure you are on the same page

ïDo not accept foul play, talk to TAs, talk to me, talk to Andreas!

ÅAndreas is our local ógroup dynamics nice-person-to-talk-toô
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Bottom line

ÅHone your skills

ïCode, reflect, read the book, code, do-over, code, code

ïTrain, train, train

ÅBasically only one exercise

ïThe mandatory project

ÅBe able to write Java in ónotepadô and ógeditô!

Theyarethe mainlearningvehicle!!!
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Workload



SWEA is é

Åé one of the cannibals when it comes to workload.

ÅYear by year, it scores high in workload (broken in 2018!)

ÅWhy ïhm?

ïñIt is soo funny, it is the most important course in CS, I love 

coding, the HotCiv is great, Jò

ïñIt is designed as a torture chamber and if I do not work 24 hours 

a week on it, I am sure to fail or get a bad grade Lò

ÅOr

ïCoding/project courses always tend to require more hours 

investmenté
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Spend the time righté

ÅScreencasts should be faster than report writing

ÅMandatory point hunting

ï2017: 360 points

Å40% is 144, but lowest was 220

ïóWe should have had a 10, not 7ô

ÅStatistics will iron it outé

ÅAnd they do not dictate final grade
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Practicalities



The Web

ÅSWEAôs home page is not standardized, sorry Lé

ÅWhy?

ïAutomation/reuse is the major productivity booster in SE

ÅBuild mgt/libraries/scm/é

ïBB is an adequate tool, but is a manual process tool at its core

ÅClick click click click click click click CLICK CLICK CLICK CLICK

ÅNo versioning, no release management, no automation

ÅSWEA pages are

ïGenerated from an XML database under SVN control every hour 

by a cron job
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E19 Changesé

Based upon E18 feedback a. o.



Changes to E18

Å Upgrading the StudyCafe significantly

ï See BB frontpage on when it is manned! And USE IT

Å Uncle Henrikôs clean code principles

ï Now formulated in a fresh document

Å Improve Iteration 8 mandatory

ïWas deemed confusing/hard

Å Sync terminology with Joôs course

ï Android is basically a big framework with lots of patterns

ï SWEA will present theory after-the-fact of your usage L

Å Broker Pattern

ï FRDS book now nearly complete J

ï Tidying up the slides J
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Summary

ÅWe are going to build complex systems that are flexible 

and reliable

ÅWe hypothesize this is best made in an evolutionary way

ïGrow flexible, testable, software

ïLearn as we go, prepare to get wiser

ïAgile manifesto

ÅWe need production quality tools to do so

ïJUnit, Gradle, Git, IDEs, ...

ïStart right away...
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Summary

ÅYour learning will

ïResemble industrial strength development

ÅLong term maintenance (> 1 week!)

ÅCustomer requirements driven

ÅFocused on one single project (almost)

ÅRead the intro page about the mandatory project!!!
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Summary

Å I love strategy games J

ïMandatory Project I: Tribute to the classic...
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