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/v Agenda

AARHUS UNIVERSITET
A Who am 1?

A Why is this course interesting?
A What are the learning goals?
A How are we organized?

A How will | pass this course?
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AARHUS UNIVERSITET

Who Is the Captain?



eV The lecturer

AARHUS UNIVERSITET
A Henrik Baerbak Christensen

A Associate professor (lektor) since 2003
I Collaboration with many Danish IT companies
A Systematic, Jyske Bank, Terma, B&O, KMD, Uber, Danfoss, €
I Actually have had complex software in production J

A Faglig koordinator for Master (SWK) / IT-Vest

A Owner of — -
A Course development \ i ,“Q% \9 |
and consultancy ; )&]H !i L il )
A http://www.imhotep.dk Imhotep

Vidensformidling inden for
Softwareudvikling




VeV And as Teacher?

AARHUS UNIVERSITET

ALecturers comes in many f 1l a\
I Some are feared, some are soft,

A | like to

I Hear if there are problems!
AWith your group, with the TA, wit
I Have constructive feedback and critique

T So | can make the course better!



eV Morale

AARHUS UNIVERSITET
A | need to know the problems to try to fix them!

A And | am not a student-eating monster J

| get my salaryto help you getthe bestoutcomeof my
courseaspossible

(within the contextof soundteaching

AU CS Henrik Baerbak Christensen 6
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AARHUS UNIVERSITET

Why is SWEA Interesting?



eV Becaus e

AARHUS UNIVERSITET

A If you aim for industrial software development...

I SWEA 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.

A If you aim for research in security, algorithms, U,
physics, é, or for going 1Int
I You will want just to pass the exam J and that is fine with me!

AThere will be a |Ilink to O6Ho\v



/v

AARHUS UNIVERSITET

What are the Learning Goals?

Or: What are the values and
foundation?



/v School or Study?

AARHUS UNIVERSITET
A | assume you can read a web page...
I Read the official | earning goal :

A Meanwhile...

A What is SWEA really about?



There WIill Be Code

Henrik Baerbak Christensen



/v Knowledge versus Skills

AARHUS UNIVERSITET
A What knowledge, what skills are required for ?
I Doing heart surgery Flying F16 in combat

I Developing the Twitter software and architecture

Knowledge

AU CS Henrik Baerbak Christensen 12



eV Discussion

AARHUS UNIVERSITET

A Of course, we need both to be experts!

I Deep knowledge of anatomy and physiology of the hearth
A Books! Papers! Discussions!

I Skilled craftsmanship in doing hearth surgery
A Training-training-training! Reflections over experience!

A Empirical studies show we need 5.000-10.000 hours of
training to become experts!
I A standard Danish working year is around 1.650 hours !



/v SWEA emphas

AARHUS UNIVERSITET
A Skills!

AfiThe Strategy patterns is de
I (and then | draw the UML diagram | have memorized)

A Fine, but | prefer to see...
A This code would benefit by introducing the Strategy

pattern and in Java | will code it like this.
i private WinnerStrategy ws = new PlayerWithMostArmiesStrategy(); ...

AU CS Henrik Baerbak Christensen 14



/v How do we emphasize skills?

AARHUS UNIVERSITET
AThe schedule reads oOTI o

A The tTearetskeddvelserd dissiked in SWEAJ !

AU CS Henrik Baerbak Christensen 15



- Software Development?

AARHUS UNIVERSITET
A Best way: Building or Growing

2 7 A0,

AU CS Henrik Baerbak Christensen 16



/v

AARHUS UNIVERSITET
A Consider:

Time span before useful

AU CS

Revenue generation
Risk

Time before misunderstandings

are detected

Henrik Baerbak Christensen

Parameters

17



VeV Morale

AARHUS UNIVERSITET
A In SWEA we will train to grow software!

AARGrowingd does not mean we
design..
I Or that some things, | 1 ke al gor i

A It means we are agile and prepared to change the plans
(even dramatically) as we learn from growing the
software!



/v

AARHUS UNIVERSITET

A Software
I Flexible
A configurable

T Reliable
A it works!

I Agile development
A software is reliably grown

I Patterns

A The two books J !

I You will need it
I Even after graduating!

FLEXIBLE,
RELIABLE
SOFTWARE

Using Patterns and
Agile Development

~ CRC Poets

AU CS Henrik Baerbak Christensen

Flexible, Reliable,
Distributed Software

Still Using Patterns and
Agile Development

Henrik Beerbak Christensen

19



Y e Ye:
AARHUS UNIVERSITET
AOFoundation of good softwar e

AU CS Henrik Baerbak Christensen 20



/~  Tradition: Empirical Evidence J

AARHUS UNIVERSITET
A No QEDs i sorry! e

Kursus: Kursusforlob p to dage. Afholdt hos hvad der m4 siges at vzre en trofast kunde:

Terma A/S. Afholdt i afdelingen i Herlev.
Indhold: Se Kursusbeskrivelse

Flexibelt software gennem
Design Patterns og
Frameworks.

2017

A SW EA te C h n i q u e S a'n d i n d u St ry Rursus: Kursusforlob pa to dage. Afholdt hos IT Minds i Aarhus og Kebenhavn.

Mi_croSer\‘ices inthe Cloud Indhold: Se Kursusbeskrivelse
using Docker.

I These techniques are in use or the

Flexibelt software gennem Kursusforleb pi to dage. Afholdt hos Terma A/S, Lystrup/Aarhus.

Design Patterns og

companies work to introduce them!  smevone 6
i All tools are industrial strengths S ———

Cloud Computing: DevOps efteruddannelsescenter.
med Docker i skyen. Indhold: Se Kursusbeskrivelse
Foredrag og workshop: Foredrag pd 112 time som optakt til heldagsworkshop omkring DevOps, MicroServices
DevOps, MicroServices and og Docker. Afholdt hos Novicell Aarhus, Hejbjerg/Aarhus.
Docker. Indhold: Se Slides
2015

A First scientific result showing C++ is
more productive than C appeared in
year

T ?

AU CS Henrik Baerbak Christensen 21
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AARHUS UNIVERSITET

How is it Organized?



/v Focus on Skill Acquisition

AARHUS UNIVERSITET
A Lectures
I | say stuff that you could just as easily have read in the book; or
tell war stories; or tel] ot her
I Just about 3-4 hours a week, - with exceptions
A Labs
I Work on the mandatory project !
AGrow software! Use the bookédés tec

A Study Cafe

I Work on the mandatory project !! |

A In the teams
I Work on the mandatory project !




/v

AARHUS UNIVERSITET

A Work on the mandatory project J

A Skim the book or attend the lectures!

I To find what
you need for
coding the
project

A Additional exercises

Expected work load ..

Soe

Below is an estimation of the time consumption of this course. Note that values are averag

Vary across the eourse.

Activity
Lectures

I Arejusteye-c andy € swos

ANo need t

AU CS

Lab + Mandatory work
() S Preparation for lectures

Preparation for the exam

Exam

Total

Henrik Baerbak Christensen

Hours pr week

Total
A2

140
28

50

275

24
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AARHUS UNIVERSITET

Mandatory Overview

Designedo have more loadeforeU 42

E2019 work plan

Week

= o s R e

Autumn Vacation

9
10
11
12
13
14

AU CS

What is reviewed?

SWEA Lecturing
35 TDD
36 SCM + Build
37 Strategy
38 Code Quality
39 State/Test Double/Abs Factory
40 00 paradigm
41 Pattern Catalogue
42

ESys testing / coverage / DM

44 MiniDraw / Frameworks

45 Quality Attribs/Networking
46 Broker | + HTTP

47 Broker Il + REST

48 Concurrency + Eval

49 Virtualization + Exam

50

Color indicate status!

Mandatory

(Iteration 0 / IDE)

Ilteration 1,/ TDD |

Iteration 2 / TDD 11 + Git

Iteration 3 / Strategy

Iteration 4 / Code Qual

Iteration 5/ Test Stubs + Abs Fac
Iteration 6 / Comp design - SemiCiv

Iteration 7/ BB | + 2x pattern opg
Iteration 8 / BB 11 + HotCiv

Iteration 9/ Broker |
Iteration 10 / Broker 11

Henrik Beerbak Cnristensen

Size

Large
Medium
Medium
Small
Large
Medium

Large
Large

Medium
Medium

25



VeV Feedback

AARHUS UNIVERSITET
A Feedback drives learning
P owi | ur ge TAOs to

A provide fast feedback on Mandatory

A focus their feedback on most important area of improvement

A And | want to align their attention to key learning goals

I WarStory: Once had TAO0Os from math C¢
to my course => double workl oad



\ 4
AARHUS UNIVERSITET

A Approach intro in 2017

Evaluation criteria

Your submission is evaluated against the learning goals and adherence to the submission guidelines. The
grading is explained in Grading Guidelines.

Submission

Code must compile; 'ant review' must pass; required artefacts (screencasts, backlog, test list
must all be present. The quality of screencast (video, audio) is OK.

Code is written "test-first’; TDD Rhythm is followed (and referred to in screencast); TDD
Principles are applied (and referred to); TDD values are used (and referred to); code is
cleaned up (and referred to). The submission must be resubmitted in case you fail in
obeying these requirements.

i Few compl aint s

iol

Learning Goal
TDD Proceé

Test Code

The test code is simple (no complex constructs, basically only assignments, simple private
method calls, very basic for loop). The test code reflects using the TDD principles (Isolated
Test, Evident Test, Evident Data, etc.). The the production code is fully covered by test code
(JaCoCo coverage is 'green’ for all production code).

Production
Code

Missing features are described in the backlog! There is no Fake-it code (or it is adequately
described in the backlog). The AlphaCiv requirements are mostly obeyed ('simplest
interpretation' is fine in case of ambiguities; minor deviations acceptable). The production
code has been 'cleaned up' to avoid duplicated code. The production code follows guide lines
from Barnes and Koelling (No sideeffects/mustation in accessor methods; source code follows
Java conventions; identifiers/names make sense for the abstractions they model; no use of
'magic constants'); no test code has been put in the 'src’ tree an vice versa; there are
understandable overview comments in the code).

Feedback Schema

Pass Argument
O N
Grade Argument
o]

Score
Average

0
0,00 Not accepted rehandin]

AU CS

Legend

Grade Assesses the coverage of the Learning goals and the number of errors
OUnacceptable
4 Adequate (Minor coverage, and several significant errors)
7Good (Good coverage with some errors)
10Excellent (Very good coverage with minor or no errors)

Henrik Baerbak Christensen 27
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AARHUS UNIVERSITET

How do | pass this Course?



eV The Exa

AARHUS UNIVERSITET
Aé has two parfocegsomskiislch bot h

I The Mandatory Project
A Using your skills to develop flexible, reliable software

I The Oral Exam
A Use your skills in a dialogue with me on concrete problem

Each partmust be passed individually!

Mandatory: By achieving minimum 40% of maximu
Oral: By achieving minimum 02 for the exam

AU CS Henrik Baerbak Christensen 29



/v Mandatory Project

AARHUS UNIVERSITET

A Ten mandatory exercises
I Solve in groups of two (ideally) or three (less ideal!)

A Each generate
I Accept/reject Reject means hand-in again!
I Ascore
ASumof3-4 6gradesdé which are (0,4, 7,1
A 0 = not acceptable; 4 = adequate; 7 = good; 10 = excellent
A After all ten mandatories have been assessed
I Atotal score is computed ( = sum of all given grades)
I Is part of your final exam grade



V4V Oral Exam

AARHUS UNIVERSITET

A At the SWEA exam you will be asked to read code,
design architecture, implement it!
I Pick a random exercise of a pool of about 30
AOn a theme |ike 6design patterns?o
I About 30 minutes to understand and work on it
A Draw code/UML/tables on slides to take to exam

T Exam is about 12 minutes in which

AYou 6éopend the question and prese
solution code, etc.

T You will all write Java code on the whiteboard !
A And we discuss, and code on the whiteboard



VeV And The Grade?

AARHUS UNIVERSITET

A The scoring of your oral and mandatory is an overall
assessment of both contributing parts

A The precedent is the following

I Mandatory scores are put into 3 brackets, representing lower (02-
4), middle (7), and higher (10-12) bracket

ﬁ
f




VeV And The Grade?

AARHUS UNIVERSITET

A The precedent is the following
I We assign an approximate grade for the oral exam
i 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
A Example:
I Bjarneis a4 or 7 at the oral, was lower bracket. Get a 4.
I Birthe is a 10 at the oral, was higher bracket. Get a 10.
I Calle is a 02 at the oral, was higher bracket. Get a 4.
I Celine is a 7, was higher bracket, but JUST. Get a 7.

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



/v One Note

AARHUS UNIVERSITET

A Mandatory is a group score
I Two or three people achieve it together

A Group Dynamics
I d.ige bgrn leger bedsto ?
i &Knokleren og kaffehentereno ?
I dJdbryderen og det afsattef el t O ?

A Moral:

i Ensure you are on the same page

I Do not accept foul play, talk to TAs, talk to me, talk to Andreas!
AAndreas is our | oc apersangortatkit @ 6dy nam



/v

Bottom line

AARHUS UNIVERSITET
A Hone your skills

Code, reflect, read the book, code, do-over, code, code
Train, train, train

A Basically only one exercise

The mandatory project

Theyarethe mainlearningvehiclé!!

ABe able to write gaitdbd i n 06nc

AU CS

Henrik Baerbak Christensen 35
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AARHUS UNIVERSITET

Workload



Vav SWEA i s

AARHUS UNIVERSITET
Aé one of the cannibals when
A Year by year, it scores high in workload (broken in 2018!)

A Why i hm?

I A | tsoo fusny, it is the most important course in CS, | love
coding, the HotCiv is great, J O

i Al't I s designed as a torture ch:
a week on it, | am sure to fail or get a bad grade L 0

A Or

I Coding/project courses always tend to require more hours
l nvest ment é



/v Spend the t

AARHUS UNIVERSITET
A Screencasts should be faster than report writing

Voldsomt tidskraevende. Det er umuligt at lave en screencast mens man rent faktisk arbejder. Sa
man er nadt til at lave alle opgaver, vaere sikre pa at de er korrekte, og derefter lave et manuskript
til et skuespil, hvor man pa ret kort tid skal na at naavne mange ting. Sa man skal ogsa bruge tid pa
at indeve skuespillet. Det ville vazre meget nemmere at skrive om hvilke valg man har taget. Evt.
suppleret af et enkelt screencast ved ferste aflevering, hvor man viser at man kan felge TDD-
rytmen.

A Mandatory point hunting
I 2017: 360 points _
A 40% is 144, but lowest was 220 ..

i OWe should have -
AsStatistics wildl
A And they do not dictate final grade

260

"~

B

=)
h

220
0

AU CS Henrik Baerbak Christensen 38
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Practicalities



VeV The Web

AARHUS UNIVERSITET
ASWEAOG6s home page i s nloét st ar
A Why?

I Automation/reuse is the major productivity booster in SE
A Build mgt/libraries/scm/ é

I BB is an adequate tool, but is a manual process tool at its core
A Click click click click click click click CLICK CLICK CLICK CLICK
A No versioning, no release management, no automation

A SWEA pages are

I Generated from an XML database under SVN control every hour
by a cron job



/v

AARHUS UNIVERSITET

E19 Changese

Based upon E18 feedback a. o.



/v Changes to E18

AARHUS UNIVERSITET

A Upgrading the StudyCafe significantly
I See BB frontpage on when it is manned! And USE IT
A Uncle Henrikodés clean code princip
I Now formulated in a fresh document
A Improve lteration 8 mandatory
I Was deemed confusing/hard
A Sync terminology with Jods course
I Android is basically a big framework with lots of patterns
I SWEA will present theory after-the-fact of your usage L
A Broker Pattern
I FRDS book now nearly complete J
I Tidying up the slides J



/v Summary

AARHUS UNIVERSITET

A We are going to build complex systems that are flexible
and reliable

A We hypothesize this is best made in an evolutionary way
I Grow flexible, testable, software
I Learn as we go, prepare to get wiser
I Agile manifesto
A We need production quality tools to do so
I JUnit, Gradle, Git, IDEs, ...
I Start right away...



/v Summary

AARHUS UNIVERSITET

A Your learning will
I Resemble industrial strength development

A Long term maintenance (> 1 week!)
A Customer requirements driven

A Focused on one single project (almost)

A Read the intro page about the mandatory project!!!



Y Summary

AARHUS UNIVERSITET

A | love strategy games J
I Mandatory Project I: Tribute to the classic...

Produce: '%:

Balance: ’

AU CS




