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Preface

The main goal with this document:

A To give you an overview of what software engineering is
A To take you beyond programming to engineering software

What is Software Development? It is a complex process to develop modern and professional
software today.This documentriesto givea brief overviewof Software Development.
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This document tries to focus on a practical approach regar8oftyvareDevelopment.
So why do we need System Engineering? Here are some key factors:

1 Understand Customer Requirements
0 What does the customareeds(because they may not know it!)
o Transform Customerequirementsinto working software
1 Planning
o How do we reach our goals?
o Will we finish within deadline?
0 Resources
o0 What can go wrong?
1 Implementation
o0 What kind of platforms and architecture should be used?
0 Split your work into manageable pieces



1 Quality and Performance
o Make sure the softwaréulfillsthe O dza (i 2 né&iIslE Q

We will learn how to build good.€., high quality) software, which includes:

Requirements Specification

Technical Design

Good User Experience (UX)

Improved Code Quality and Implementation
Testing

System Documentation

User Documentation

etc.
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You will find additional resources on this web page:

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

Information about the author:

HansPetter Halvorsen

The author currently workat the University of Soutlicastern NorwayThe authorhasbeen
working with $ftware Engineering fomore than20years.

For more information, visit my web site:

https://halvorsen.blog
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Part 1: Introduction

In thispart, we discuss what software developmentigh someexamplesWe also give brief
overviewof the software history.



1Introduction

What is Software Development? It is a complex process to develop modern and professional
software today. Thidocument triesto givea brief overviewof Software DevelopmeniNormally
we use the terms System Engineering or Software Engineering.

=

System Engineeringl'he process of analyzing and designing an entire systetaging the
hardware and the software

Software Engineeringpittps://youtu.be/fAdpWVzpvUE

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

A lot of systems today have a mix of hardware andvgarfé that is ightly integrated, like modern
smartphones, tablets, etcCreatingsuchsystemsnvolvesa lot of differentdisciplines

Softwareis any set of machinreeadable instructions that directs a computer's processor to
perform specific operations. The term is used to contrast with computer hardware, the physical
objects processorand related devices) that carry out the instructions. Computer hardware and
software requireeach otherand neither can be realistically used without the other, Bégure

1-1.
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Software

Hardware

Figurel-1: Hardware and Softwaravorking together

In Figurel-2 we see a typical network and infrastructure that the softweskeson.

Windows Server 2008/2012

‘—] Clients

Server

OPC
Server

Database
Server

A Network &

. Internet
(\_/\/\)/ Infrastructure

Figurel-2: Typical Network and Infrastructure in Software Development

SQL Server
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Figurel-3we see the complexity of software developmemtd different components that are
involved

‘ Presentation Layer J

§

f { Business Logic Layer ]

Network/Software Architecture

Client/Server Architecture 3 Layer Architecture  SOA Architecture

3 Layer Architecture

’ : é A [ Data Access Layer ]
Mac OS X 2 s = - - : t '
=8 \\indows 8 ~ Virtualization! 5

l VMware HyperV 3 Data
| ! Source
] m&ggn Port 8080 &
£J WindowsAzure HTTP i
Clients ‘ Prom A Web ASPnet wPhp)
1 § The Cloud ) S By
) ( erver ~
RDC/TeamViewer L Network - ) \ : _mﬁ y /
( Hardware + Software—" 7 Aeathe
Internet, Ethernet, TCP/IP, HTTP, VPN, Port 1433 \?ﬁ
OPC Tunneller Routers, Switches, Computers, Protocols, g red procedures ) 0L Server  ©
Software 0Sl, XML, SOAP, etc. R —— MQSQRL
RDC/TeamViewer onoDB
OPC oo y >
Server
== Windows Server 2012 w ORACLE

Figurel-3: TheComplexity of modern Software

In Figurel-4 we see the different phases involved in the Software Development Life(&oleC)
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- -
PP R [ Planning J
.-~ Deployment
. _.----7 Maintenance .. .

I
1
]
1
1
1
/ 2 \ 1
]
1
]
I
I
I
I
|
I

Testing ‘ \

; The Software

f v

' Development

'. . Requirements

Lifecycle R

: (SDLC) ;

Implementation !
P
w_ o
" Design |

\ J

Figurel-4: The Software Development Lifecycle
The main parts or phasestime software developmenprocessare:

Planning

Requirements Analysis
Design

Implementation

Testing

Deployment andVaintenance

To To Do Do Io Do

In Figurel-5we see examples of some of the different activities involved in the diffeghases of
software development.
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Functionality Requirements
Initial User Interface

Planning Technology Platform Selection
) Technical Architecture
_ Support Requirements project Plan
Installation Application Architecure
y . Detailed Specifications
/./ \\‘-.‘
. \ System Interface
Maintenance ,- . '*. D‘Lsign
.. Design |
t\\ /_.-"I
Deployment \ /inalize User Interface
Acceptance N Test Plans
Testing PN | _{
f Application Code Development
System Testing|  Testing :: <__ ' Implementation
\ \ / System Interface Development
\\\\ /» \\ Vi
- g \\\ _// Unit Testing

Integration Testing RegressionTesting ] ] o
Integration with existing Apps

Figurel-5: Activities involved in the different Software Phases

As you see, software development involzet of phasesthey are executed by different
disciplines and different people. We will discuss and explain all these things later in this document.

Why Do Reviews?

Cost per defects

SDLC (Software Development Lifecycle) >
=2 7\’\ e s . (\ \‘, Z / \

(\"c" o . Q0N ) 54
PR P T o<
© e e S o

e C e o <P oV
» L (W oe®
\\\///// \\7/"/ -

Figurel-6: Have Reviews at all levels in the Development Cycle
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1.1 Background

Software and software systems are getting more and more complex, so it is importaaédhe
ySOSaal Ne aqil22taé Ay &2dz2N) aliz2to02Eé (2 o6S | of

Software Developmeris a complex process, and it mayvolvea lot of money and a lot of people.
Here are some examples:

A Windows 7: A Team with 1000 Developersated Windows 7
A Number of Code Lines: Real systems may have millions of code lines
A Big money: 100+ million Development Projects

A Combination of Hardware and Softwatdost of the projectsnvolveboth hardware and
software and integration between them.

A iPhone 1: Development period 20@907, 1000 Apple employees worked with the device,
Estimated cost: $150 mill.

All this needstructure - Software Engineering is the Answer!

Plattformen er basert pa friprog-publiseringsi@sningen Enonic CMS.

Dette kostet 125 millioner

Nye SSB.no lansert. Sjekk resultatet.

Marius Jergenrud

Nye nettsider for Statistisk sentralbyra (SSB) skulle koste 12 millioner kroner. Nzer 100
millioner kroner var svidd av da digi.no avslerte skandalen i fjor sommer.

Prosjektet ble pabegynt allerede varen 2007. Fem ar senere kunne ingen svare pa nar
nettlasningen ville sta ferdig.

Prislappen har n rundet 125 millioner kroner. Fredag ble nye SSB.no omsider lansert.
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1889 1893 1897

ayod g yaab

P 17 e " TR Y o 7 - _
Vi S\ Vi S\ Vi S\

A

5

Thank god not everything is software

[http://geek-and-poke.com]

Project Planning and Management is important in Softwaeselopmentand we can use
different approaches to deal witBoftware Development, which we will cover in this document.

Especiallpo-calledAgile approaches, such &srumhavebecome very populatoday.

1.2 Topics

Below we list the differentdpics covered in this documenitheSoftware Development Life Cycle

shorted SDLC, involvdsstinct phasessuch as:

Market research

Analyzing the problem

Implementation(coding) of the software
Doamentation in different ways
Testingthe software

Deploymentand Installation
Maintenance and bug fixing

Marketing

= =4 4 -4 48 4 -5 42 -2 -9

Gathering requirements for the proposed business solution

Createa plan ordesignfor the softwarebased solution

See alsd-igurel-7 for topics involved in software development
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There are different approaches (Software Development Presetsat deal with these phases,
such as

Waterfall model

V-model

Agile Software Developmen{such as Scrum, XP, etc.)
Spiral model

Rational Unified Process (RUP)

etc.

= =4 4 4 -4 -

We will learn more about these development processes later in this document.

Software Engineering

Development
Processes

T 7 Quality ‘\ : Architecture

L Control

Design

Figurel-7: Different Topics involved in Software Development

Software Development also involvesparate roleswhichare organized in different team@igure
1-8). Typical roles are:

Project Manager

System Architect

UX Designer

Programmer, System Developer
Tester

Customer

= =4 4 4 A 9

It is crucial that theseparate rolesind teamscanwork together and collaborate.

The Programmer or System Engingerstdealwith the factthat there exists hundreds of
different Programming Languages. E&ailguagehaspros and cons, sibis important to find out
whichprogramming dnguages best suitedn eachsituation.
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2 Collaboration!

N
— \

Software Architect

/

Software Tester

Project Manager

ﬂ
>

UX Designer Programmer

Figurel-8: Distinct Rolesnvolved in Software Development
In thisdocument,we will learn how to build good.é., high quality) software, which includes:

Requirements Specification

Technical Design

User Experience (UX)

Improved Code Quality and Implementation
Testing

System Documentation

User Documentation

etc.

= =4 =4 4 -4 8 a8 -9

1.3 Tools

Tocreate great software, as a software engineer you need a toolbox with proper tools, otherwise
you will not succeed in your job (ségurel-9).
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Your Toolbox

* PC

* Programming Language

* IDE (Integrated Development
Environment)

* Frameworks

* SCC Tool (Source Code Control)

* ALM Tool (Application Lifecycle
Management)

 Knowledge about Software
Engineering

You cannot do a good job as a software developer without some proper tools!

Figurel-9: The Toolbox of a Software Engineer

When working with software development it is important to have gtmals. The developer needs
of course to use a programming language anoper IDE (Integrated Development Environment)
In addition aso-calledALM Tool should be usedLM is short for Application Lifecycle
ManagementAn ALM tool typicallfacilitatesand integratethings like:

Requirements Management
Architecture

Coding

Source Code Control (SCC)
Testing

Bug Tracking

Release Management

etc.

= =4 4 4 -5 a8 -5 -9

There exist a lot of such tools,g.,Azure DevOpsdlirg etc.

We will take a closer look &zure DevOpgor the online version oAzure DevOpsAzure DevOps
Serviceyin this documentAzure DevOpBom Microsoftis tightly integrated with Visual Studio

Typicallyyou need to share the code witither developers or testers in your team or other
teams, so it is crucial that you have tools that can be used to share your code, that makes sure that
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old versions of your code will be stored, and can be restored Setch a system is called a Source
Code Control (SCC) system.

Yoursoftware will also contaia lot of bugghat needto be found,tracked,and fixed etc. To
handle that we need a scalled Bug Tracking system.

In Figurel-10 we see some of the bug tracking functionalityimure DevOps

New Bug 1*: WS is not working
[¥] X Copy template URL
Tags  Add...

WS is not working

STATUS CLASSIFICATION PLANNING

Assigned To *  Area Development Project 1\Deskiop *  Stack Rank

State Active « Tteration Development Project 1\Beta *  Priority 2

Reason New - Severity 3 - Medium
REPRO STEPS SYSTEMINFO TEST CASES HISTORY ALLLINKS ATTACHMENTS

DISCUSSION ONLY  ALL CHANGES
[Mo entries with comments]

Figurel-10: Bug Tracking System

In Figurel-11 we see a typical software projewatith different platforms and frameworkisvolved
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1 A
net i Tablet or Smartphone

N S— O ]
g Visual Studio 54 LabVIEW ? m

Web Browser

- Visual Studio/C# - ASP.NET
- WinForm/WPF - PHP .

Client#3 .« i
- LabVIEW - JavaScript, HTML ' 28 Windows 8 |

- i0S (Xcode, Objective-C)
: (1) - - Android (Eclipse, Java)
j— Presentation Layer™s_ py7p - Windows 8 (Visual Studio/C#)

Web Services or OPC

Client #1

Client #2

i @ Internet
| = Server-side Logic Information
Services (IIS)
3 Layer - or Apache

Architechture TN T S i
Business Layer (Logic)
\,E( sSQL Server (or MySQL,
Weather SBL server SQLite, Oracle)
Station B Windows Server 2012
Server

Figurel-11: Typical Software Projeawith different Platforms and Frameworksvolved

Typically, your software needs to be installed and be running on different devices, such as PCs,
tablets, smartphones, etc. You also need to store the data, typically in a database, such as
Microsoft SQL Server, MySQL, etc.

Allthesedevices andlataalso need to communicate with each other over a network, either an
internal network (LAN, Local Area Network) or over Inte(WéAN, Wide Area Network)

All these thingsnakeit very conplicated to develop, tesleploy and install such systentsK I (G Q &
the reality for a modern software developer.
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2Software History

2.1 Introduction

Computerand software history gesback to the bginning of the 1900 centuryBM was

establishedn 1911, Hewlet Packard (HP) was established in 1939, the transistor came in 1947, the
aAONRLINROS&a&a2N) OF YS Ay
andthe IBM PCIn 1984 came the famous Macintosh from AppMindows 1.0 was released in

TANAIG

1985.

M®THI Si-Das

They found a buga(moth) inside a computer in 1947 that made the program bbehaveas

expected¢ KA a g1l a

In the 80s and 90s we saw the beginning of the personal computer era that started with Mac

idKS

AFANRGE

NE I f

0dza o

computers from AppléMacintosh, 1984and IBM computers from IBM (or IBM compatible
computers from other vendors) with MBOS and later Windows install@€igure2-1).

&

File Edit Uiew Special

system Disk

232K in disk 167K available

Disk Copy

The beginning

1MS-D0S Executive
File Uiew Special

H EEE README .DOCE==T
File Edit Search

| aBc.1
" BUIL

= | CALEN

== — ==
" | €: \WLHDAUWS

Character Paragraph
Document

CALC
CARDK

MHicrosoft Windows
MS-DOS Executive

Uersion 1.81

gg:g Copyright @ 1985, Microsoft Corp. g}ag""mgi ;

. ay b

c6A. L iguration s
ure change the

E“:I Disk Space Free: 3082u4K ftion omeq\mm

CLOCH Hemory Free: 303K

Spooler=no will

CONTROL .EXE
COURA.FON
COURB .FON
COURC.FON

AMONO .GRB  HPL
181

EG

EGAMOND .LGO

EMM.AT RUNNING BATCH | BAT) FILE
It you run & standard applicati

EMH.PC KER (R ouid creste a FIF fie for the +

Figure2-1: The EBginningof Personal Gmputing
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World Wide Web (WWW) was established in 199he first Web Browseas we know it today
came in 1994 (Netscape). Google was established as late as 1998. Facebook was first invented in
2004. The first smartphone was released in 2007 (iPhone).

In Figure2-2 we see some of the people that have foundsewl shapedhe modern software
industry.

Figure2-2: Pioneers of modern Softwarerdustry

The companies that they created still dominate the software industry toSaye of the people
are still active within these companies today, either as CEOs or members of the board.

Some of thdargestsoftware companies today are:

A Microsoft (establishedl975), Bill Gates, Paul Allen
A MS DOS (1981), Office, Windotvsn by p 0 = X
A Employees (2012): 94.000, Revenue (2012): $74 bill.

A Apple (Software and Hardware$tablishedl976), Steve Jobs, Steve Wozniak
A Madntosh (1984), iPhone (1097), iPad (2012), iOS
A Employees (2012): 72.800, Revenue (2012): $158 bill.

A Google(establishedl986), Larry Page, Sergey Brin

A Facebookestablished®?004), MarkZuckerberg
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A More than 1 bill. users

In addition,we can mation companies like IBM, Oracle, Samsung (more hardware than soffware)
Amazon, SAP, AdebSymantec, VMwaretc.

2.2 SoftwareTrends

The software industry has changed a lot since thg 80d it is still changing vequickly Figure
2-3 gives an overview of some important trenidsthe software industryoday and tomorrow

| The
Apps . Cloud

CIoudrrcioirﬁputing
Virtualization

Mobile
Softwear

BYOD

Wearable Computin
P & Bring Your Own Device

Figure2-3: Software Trends

Apps and Mobil deviceg&verybodyhasa mobile device today and fewer P@ sold than ever
before. Licensing: Ydr 2 yb@yiibut lease software these days and all your information is stored
in the Cloud, and some softwarerigningin the Cloud go-calledCloud ComputingSecurity
challenges is very important in this case.

The companies that develop softwameedto face these facts and make the necessary chatmes
survive.

oSoftweak and Wearable Computing: Now we hawvatcheslike GalaxyGear, theApple Watch
GoogleGlass, etc.
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In Figure2-4 we see some gamples of Software Trends

1)

Software Trends

O

S Mobile

Cloud Computing
I

Database

Cloud Computing

everything and the kitchen sink Kachen

Figure2-4: Software Trends Examples

Part 1: Introduction



3Software Development

In thischapter,we will give a short overview of software development, the challenges and what
kind of different software categories we hgwehat kind of documents that are needed and
created during thesoftwaredevelopment processvhat kind of skills needed, etc

ﬁ Software Engineeringptips://youtu.be/fAdpWVzpvUE

Terms:

Software Developmentalso known as application development, software design, designing
software, software application development, enterprise application development, or platform
development) is the development of a software product.

Software EngineeringSE) is the application of a systematic, disciplined, quantifiable approach to
the development, operatin, and maintenance of software.

In Figure3-1 we see how a software applicatidgypicallyinteracts with users, the underlying
operating system and hardware.

User

A4

Application
AN

- Operating System
Hardware

o 4

Figure3-1: Software Interaction with Hardware and Users
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3.1 Challenges

In Figure3-2 we seesome ofthe challenges in software development.

How the customer
explanad it Leader understood i designed it wrote it Consukant described

How the Project How the Analyst How the Programmer How the Business

How the customer
was biled

How the project
was documented

How it was supported

Figure3-2: Challenges with Software Development

Collaboration angdommunication within theeam and wih gakeholders, etc. is crucial when it
comes to creating good software.

Creating software is complicated. It is important to understand@ndza G 2 né&IIn Some
way,you need to find out what the customer needs.

Market research, etc. is a good start, but in #&d,you need to go much deeper to understand
the customer. Most of the time the custom& 2 S &ye®kinow what they need.

3.2 Software Systems

In software development we have different kindssystems, such d4]:

A Standalone applications
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37 3 Software Development

T These are application systems that run on a local computer, such as a PC. They
include all necessary functionality and do not need to be connected to a network.

A Interactive transactionbased applications

i Applications thaare executedn a remote computer and are accessed by users
from their own PCs or terminals. These include web applications such as e
commerce applications.

A Embedded control systems

T These are software control systems that control and manage hardware devices.
Numerically, there are probably more embedded systems than any other type of
system.

A Batch processing systems

T These are business systems that are designed to process data in large batches. They
process large numbers of individual inputs to create corresponding outputs.

A Entertainment systems

T These are systems that are primarily for persarsd,and which are intended to
entertain the user.

A Systems for modeling and simulation

T These are systems that are developed by scientists and engineers to model physical
processes or situations, which include many, separate, interacting objects.

A Data collection systems

I These are systems that collect data from their environment using a set of sensors
and send that data to other systems for processing.

A Systems of systems
I These are systems that are composed®feralother software systems.
We can split the software systernmgo 2 main categories:
Generic products
A Standalone systems that are marketed and sold to any customer who wishes to buy them.

A Exampleg PC software such as graphics programs, project management tools; CAD
software;software for specific markets such as appointments systems for dentists.

Examples: Microsoft Office
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Customized products
A Software that is commissioned by a specific customer to meet their own needs.

A Examples, embedded control systems, air traffic control software, traffic monitoring
systems.

3.3 Documentation

Lots of documentations involved in sftware development, se€&igure3-3. In thisdocument,we
will go through all the documentation needed in the different phases involved in software
development.

Some important documents are:
1 SRS Software Requirements Specifications
0 A document stating what aapplication must accomplish
1 SDODx Software Design Document
0 A document describing the design of a software application
1 STR Software Test Plan

o Documentation stating what parts of application will be tested, and the schedule
of when the testing is to be performed

1 STD Software Test Documentation

o ContentsiIntroduction, Test Plan, Test Design, Test Cases, Test procedures, Test
[ 235 XI {dzYYl NEB

More about Software Documentation later in this document.
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Start
1. Planning { Software
Development Plan (SDP)
High-Level WHAT  (SRS)

S ) Requirementsand = o\ (SDD)
o 2.RetE|U|erements Design Documents
£ /Design - .
P (The stakeholders, the PEtaHEd ER Diagram (Database)
; software team; architects, Requirementsand = UML Diagrams (Code)
c UX designers, developers) | | Design Documents | CAD Drawings, etc.
O o h—
- E — How to Test/ (STP)
s 2 Testin __< =T What to Test
qE, : g Proof that you have tested
80 (QA people) Test Documentation | and that the software works
2 - as expected (STD)
1]
= System Technical Stuff
E Documentation (Super User/ IT dep.)
c 3. End-user , i . .
a Documentation Installation Guides = How to install it

(The people that .

shall actually use User Manuals (l;lr?d\l\:]:;}use it

v the software)
Finish

Figure3-3: Typical Documentation involved in Software Development

QA Quality Assurance. Quality Assurance (QA) refers to the engineering activities implemented
in a quality system so that requirements for a product or service will be fulfilled.

3.4 Iterations and Releases

In SoftwareDevelopmentwe typicallyhave different iterations and releases, as showFigure
3-4.
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Plans made and approved

Beta

Building structure finished,  Fyrniture, Flowers and

Inside work on track small adjustments missing Ready for Sale o Move in

Figure3-4: Software Iterations andReleases
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Part 2: Software
Engineemg

In thispart, we introduce the different features and topics involved in software engineering, such
as software teams, software development processes, software project management, etc.
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4Development Teams

A typical Software Team consists of the following roles:

Project Manager

System Architect

UX DesignefSoftware Designer)
Programmer

1 Software Tester

= =4 4 A

In addition we haveStakeholder®r Customers that play an important role in the development.

In Figure4-1 we see a typical Software Team.

Software Team

-
Software Tester

Stakeholders

Project Manager d

e

Software Designer
‘/ System Englneer g
o

, Programmer
—

Software Architect

Figure4-1: Software Team

A System Engineer is a general person that could be a Programmer, Architect, Designer, Tester in
different phases in the project, or he could be a tester in one project and a programmer in another
projectc all in one person. That is usually the case ialsoompanies, while in larger companies
these roles (designer, tester, programmer) could be atituié job.
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4.1 Teams

Tosuccessfully creatsoftware, collaboration inside the team is essential.

UX Designer

Programmer

Figure4-2: Team Collaboration

It is important that the team collaborat€ommunicatioras well

4.2 Roles

A typical Software Team consists of the following roles:

Project Manager

System Architect

UX Designer (Software Designer)
Programmer

Software Tester

= =4 4 4
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In addition we haveStakeholder®r Customers that play an important role in the development.

We will discuss these roles in more detail below.

4.2.1 Stakeholders

All the people thathavean interest in the outcome of the software are called Stakeholders. In
most cases the Stakeholders aederred(i 2 | & @ / bdedothesYnGyNabsa beeferredto as
stakeholders, such as management, shareholders, etc

4.2.2 Project Manager

The Project Managers havesponsibilityof the planning, execution and closing of the project.

More about Project management in a later chapter.

4.2.3 System Architect

2 A (Tkchiical Design ¢ S the®Platiorm andArchitectureDesign, i.e., how to build the
software.

This is typically done bysa-calledSoftwargSystemArchitect.

4.2.4 UX Designer

UX Design is the Design of the User eXperience (UX) and the Graphical User Interface (GUI),
sometimes also called Human Machine Interface (HMI). This is what the end user of the software
sees

This is typically done bysa-calledUX Designer.

4.2.5 Programmer

The Programmer or the Developer is doing the actual implementation of the software, i.e., the
coding.

4.2.6 Software Tester

Before the customer can start using the softwéraeeds to be properly tested. The
Developer/Programmer needs to test his software, but since software consists of several software
modules and components created by different developers, we need dedicated software testers
that can test the software on laigher level.
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The Customers are/should also be involved in the testing as well.
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5Software Development
Phases

In softwaredevelopmentwe have the following phases:

Requirements (e.g., from Customer)
Analysis and Design

Implementation, Coding

Documentation

Testing

Deployment nstallationand Maintenance

= =4 4 4 -4 -

This chapteintroducesthesephasesFigure5-1 shows an overview of the different phases
involved in Software Development:

Requirements
< \
// \
Deployment [ ) \.
Design
//"\\\
-1 2
y - 3 \ 9 // \\\
A\ y \
. Testi | @& (imp) tationd
., esting /1 - | Implementation

Figure5-1: Phases in Software Development
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5.1 Requirements

In therequirements,we describewhat the system should dd@.he requirements include both
functional requirementsnd nonrfunctional requirementg1].

Functional RequirementsStatements of services the system should provide, how the system
should react tanputsand how the system should behawedifferent situations May state what
the system should not do.

Non-Functional RequirementsConstraints on the services or functions offered by the system
such as timing constraints, constraints on the development process, standards, etc. Often apply to
the systenratherthan individual features or services.

.,"_ “ lr"' —"-\]I .
| | FIRST OF ALL, | " f ™
| YOUR REQUIREMENTS 2 WHAT ARE YOU | i TN TO FuRN LI MAE -
| BEFORE ISTART TO (|3 TRYING TO | CCOMPLISH WIT
! 2 ACCOMPLISH? | | MY SOFTWARE. Ay LISH LJITH
| DESIGN THE SOFTWARE. | [5| | . o J F| | THE soFTwaRer |
b . ) § Sl hdwomls R _
| E !t'-%:l -‘-f“'
; i |2 |
(1 wonT know wraT || |/ TRY ToGET THIS ) e
T CAN ACCOMPLISH | | || CONCEPT THROUGH YOUR [ CAN YOU DESIGN
UNTIL YOU TELL ME [ THICK SKULL: THE |  IT TO TELL YOU
LJHAT THE SOFTLJARE | SOFTLJARE CAN DO § | MY REQUIR MENTS? |
\ CAN DO. /1 || WHATEVER T DESIGN —_—
: =T — 1 |\ 1T TO DO
- H‘“ - b \ E Ea !
C ¥

[https://dilbert.com]

The requirements are often collectedina®d f f SR G { 2eméns{ NSO WB A O4A WA 2 v
document.

The SRS could contatuff like[2]:

9 Introduction

o Purpose

o Definitions

0 System overview

o0 References
1 Overall description

o Product perspective
A System Interfaces
User Interfaces
Hardware interfaces
Software interfaces

> > > >
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A Communication Interfaces
A Memory Constraints
A Operations
A Site Adaptation Requirements
0 Product functions
0 User characteristics
o Constraintsassumptionsand dependencies
1 Specific requirements
External interface requirements
Functional requirements
Performance requirements
Design constraints
A Standards Compliance
Logical database requirement
0 Software System attributes
A Reliability
A Availability
A Security
A Maintainability
A Portability

O O O O

o

1 Other requirements

The Requirements is normally given by the Custoimee deal with customizedroducts.The
software requirements document is the official statement of whaeguired of the systemit
should include both a definition of user requirements and a specification of the system
requirements. It is NOT a design document. As far as possible, it sholuide aset of WHAT the
system should do rather than HOW it should dfdjt

5.2 Design

In the desigrphase we use the specification and transform it into descriptions of how we should
do it.

In principle, requirements should state what the system shalddhnd the designisould describe
how it does thig; but in practice this is not so easyih practice, requirements and design are
inseparable

We can divide design into 2 main groups:

1 Technical DesiggPlatform andArchitectureDesigni.e., how to build the software.

1 UX Desigiq Design of User eXperience (UX) and the Graphical User Interface (GUI),
sometimes also called Human Machine Interface (HMljs is what the end user of the
softwaresees
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5.2.1 Technical Design

Technical Design Batformand ArchitectureDesign, i.e., how to build the softwar€his is
typically done by a soalled SoftwaréArchitect.

5.2.2 UXDesign

UX Desigis theDesign othe User eXperience (UX) and the Graphical User Interface (GUI),
sometimes also called Human Machine Interface (HMI). This is what the end user of the software
sees This is typically done by a-salled UX Designer.

5.3 Implementation

Implementation = Coding

Software is usually designed and created (coded/written/programmed) in integrated development
environments (IDE) like Eclipse, Xcode or Microsoft Visual Studio that can simplify the process and
compile the program to an executable urftoftware is usually created on top of existing software

and the application programming interface (API) that the underlying software frameworks

provide e.g. Microsoft .NET, etc.

Most of the software has a Graphical User Interface (Qldimally you separate the GUI design
and codento different layers or files.

CODING IS AN ART

IDON'T
GET YOUR -
CODE ..“ L=

You
HAVE TO
OPEN YOUR
.. = MIND
.~

[http://geek-and-poke.com]

More about implementation later in this document.
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5.4 Testing

Testing can be performed on different levels and by diffepdple Testing is a very important
part of software development. About 50% of the software development is about testing your
software.Creating Usefriendly Software is Cruciallore about Testing later in this document.

5.5Deployment

What is Deployment?

Software deployment iall the activities that make a software system available for use.

Examples:
1 Get the software out to the customers
1 Creating Installation Packages
1 Documentation, e.glnstallation Guide, etc.
9 Installation
1 etc.

Deployment strategies may vary depending of what kind of software we create, etc.
More aboutDeployment later in this document.

When the software isleployed,or instaled, you normallygointo a Maintenance phas The
maintenance of software involvdsig fixesof the software after the software i®leased etc. At
sometime, you alsoneed tostart planningnew releases of the software.

Part 2: Software Engineeng



6Software Development

Process

There are lots oflifferent software development processes or methods in use td@ye.g:

= =4 4 4 -4 48 4 -5 a2 -5 -9

Waterfall model

V-model

Spiral model

Unified Process (UP)/ Rational Unified Pro¢B4$h
Scrum

eXtreme Programmin@XP)

Lean Software Development
TDD (Test Driven Development)
Lean Software Development
Kanban

etc.

These processes or models may be divided in 2 gatggoriesPlan-driven modelsand Agile
methods The Waterfall model, Yhodel and the Spiral modare so-called planrdriven models,
while Scrum and eXtreme Programming arecatbed Agile methods.

SIMPLY EXPLAINED

£
SOMETHING i
—)
l_/‘_:ej o1
« (W

-« W

GREAT
SOFTWARE

DEVELOPMENT PROCESS

[http://geek-and-poke.com]
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Traditionally plardriven methodswvere used in software development, while today Agile methods
such as Scrum have become very popular, especially in smaller development teams.

Plandriven models (ey. Waterfall) generally produce more documentation than Agile models.

In Figure6-1 we see an overview of some of the most used methods.

Traditional Plan-driven Agile Methods ‘
Methods
‘ eXtreme ‘ —
V-Model Programming
Waterfall (XP)
| Method —
e —— eration ( 24h
S:ﬂﬁ.'ﬁﬁ.?.' V’”:‘,‘i;m" Mdn::nnnc- \ \ > =
Project Requirements Ealnation System "/"
ST pention\ Wieeneeh, At - L 9 ] ok
B [ D
S Detailed et tarat Project — v H I
Des|gn Design Verification In“;ee{.[rzagn Preduck Becioa et Bisho Speiot Warking increment
Implameaniation
Implementation —_—
‘ Feature Driven
‘ Verification ) Development
Lean Software (FDD)
Maintenance Development

Figure6-1: Software Development Methods

In Figure6-2 we see the main difference between Agile development and ordinary-ghiaen
development.

Plan-based development

Requirements
engineering

Design and
implementation

Requirements
specification

Requirements change
requests

Agile development

Requirements

Design and
engineering

implementation

Figure6-2: Plandriven vs. Agile Developmeritl]
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HOW DO YOU KNOW IT’'S AGILE?

PART 1: NO CODE OWNERS

[http://geek-and-poke.com]

6.1 Plandriven models

We have different plasdriven models such as the Waterfall modelnddel, and Spiral model
which we will discuss in more details.

6.1.1 Waterfall model

The Waterfall modgl4] consists of the following phases:

Requirements specification (Requirements analysis)
Software design

Implementation and Integration

Testing (or Validation)

Deployment (or Installation)

1 Maintenance

= =4 4 4 -2

Traditionallywith the Waterfall modelyou can only start on the next phase when the previous
phase is finishedl'herefore,|it is called the Waterfall method, séégure6-3.
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The Waterfall Model

Planning to create a new Software

Finished

Requirement .
: A Sequential Process

v . | Finished

Not Finished? -
-Go back and Fixit! DESIgn /\ I
Finished

Not Finished? 1
-Go back and Fixit! Implementahon ) |

Not Finished? ‘ T . Finished
-Go back and Fixit! estlng
\ 4
You cannot go to next phase before Deployment
gy : Not Finished? :
finsihed the previous phase i Maintenance

Software Finished
Figure6-3: Waterfall model[4]

In practice,there is impossible to create pederequirements and design before you start
implementing the code, so it is common to go backl update these phases iteratively.

6.1.2 V-model

The VVmodel[5] is derived from thenore traditionalWaterfall model
The VVmodel is an extension of the waterfall model, Buiiu§iriy a mordlexibleapproach.

& ¢ K-Blodel reflects a project management view of software development and fits the needs of

LINE2SOG YIylF3ISNBRXE | O002dzyilyida FyR fFg&SNBER NI
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Concept of Operation
Operations Uerii;ir-:_:lgtion Main?gr?ance
_ Validation
Project Requirements System
Definition and Verification
Architecture and Validation

Integration,
Detailed Test, and
Design \erification

Project
Test and
Integration

Implameantation

S
. i
Time

Figure6-4: V-model [9]

As we see ifrigure6-4, the left side is about requirements and design, while the rijtie of the
model 5 about testing and validating.

6.2 Agile Software Development

Agile software development is a group of software development methods based on iterative and
incremental development.

THAT MEANS NO MORE
PLANNING AND NO MORE
DOCUMENTATION. JUST

START WRITING CODE

AND COMPLAINING.

WERE GOING TO
TRY SOMETHING
CALLED AGILE
PROGRAMMING.

‘™M GLA THAT
‘}T HGA\é 2 WAS YOUR

NAME. TRAINING.

13607 ©2007 Scott Adams, Inc./Dist. by UFS, Inc

www.dilbert.com scottadama®acl.com

[https://dilbert.com]
So,what is Agile development?Here is a short summary:

1 A group of software development methods
1 Iterative approach
1 Incremental: Software available to Customers evedy\Reeks
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1 Selforganizing and crodsinctional Teams
1 Refactoring

In Figure6-5 we see some important Agile features and principles

Agile pair

/ \ -
Customer Programming
Involvement
Incremental
p

p . _ _ Less Documentation.

Test Driven Work in Iterations Only whats necessary

Development (TDD)

_ Communication
Continously k y,
~ Integrate Changes

Working Software
._ at All Times
Refactoring

Figure6-5: Agile Features and Principles
Examples of popular Agile methods:

1 Scrum
1 eXtreme Programming (XP)

In Figure6-6 we see the key features with Agile Software Development.

Agile Software Development

Iterative and Incremental Approach for Software Development

Self-organizing and cross-functional Teams

Incremental: Software available to Customers
every 2-4 weeks

Working Software at all times!

Figure6-6: Agile Software Development
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Figure6-7 shows some main differences between Agile development and more traditional
development methods, such gs.g.,the Waterfallmethod.

VISIBILITY i ADAPTABILITY

W\/——\

BUSINESS VALUE RISK

—— AGIE DEVELOPMENT w— - TRADITIONAL DEVELOPMENT

Figure6-7: Agile vs. Traditional Developmeii6]

6.2.1 The Manifesto forAgile Software Development

In 2001, some software developers met to discuss development methods. They published the
Manifesto for Agile Software Development to define the approach now known as agile software
development.

The Manifesto for Agile Software Developmess followq7]:

We are uncovering better ways of developswftware by doing it and helping others do it.
Through thisvork, we have come to value:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation

1 Responding to change over following a plan

= =4 =

That is, while there is value in the items thee right, we value the items on the left more.
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TIM, BELIEVE ME!
IT'S NG PROBLEM THAT
YOoU DD NOT GET YOUR

STORY DOME LUNTL THE
w

& Al
f).:@ C/%

aned g yeal

AGILE MANIFESTO
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6.2.2 Burndown Chart

A burn down chart is a graphical representation of work left to do versus time. The outstanding
work (or backlog) is often on the vertical axis, with time along the horizontal. That is, it is a run
chart of outstanding work. It is useful for predicting wiedl the work will be completed.

It is often used in agile software development methodologies such as Selmwever, burn down
charts can be applied to any project containing measurable progress over time.

In Figure6-8 we see a typical Burndown chart.
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Burndown Chart

Actual
Burndown Tracking the Progress

\deal of the Project

Burndown

(SANOH) 40N Sululeway

Sprint
Finished

1 2 3 .. 29
Days

Figure6-8: Burndown Chart

6.2.3 Waterfall vs. Agile

Agile is more flexible than traditional methods (like the waterfall).

Here are some key factotisat separatethe traditional waterfall method versus the more flexible
Agile methods, such as Scrum:

Agile and Scrum is based on Iterations while Waterfall is Sequential

Agile and Scrum focus on less documentation

Agile is good for small projeatanot so good for larger projects?

If the CustomeR 2 yk@biv what he wants in detad) Scrum is a good approach

= =4 -4 A

In Figure6-9 we seesome important differences between the traditional waterfall method and
the Agile Development approactie see that Agile delivers value in each iteration of the
development.
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Waterfall vs. Agile
Value Delivery

wes  Risk of Egilure

Waterfall ;

Income

Time Time

Figure6-9: Waterfall vs. Agile Development

6.2.4 eXtreme Pogramming (XP)

eXtreme Programming or shorte<P is a popular Agile methobypical features in XP are as
follows:

Pair Programming

Code Reviews

Refactoring

Unit Testing In XP you start by writing Unit Tests before you start coding
Standup Meetings

= =4 4 4 A

EXTREME PROGRAMMING

I CANT GIVE YOU
ALL OF THESE
FEATURES IM THE
FIRST VERSIOM.

OKAY, HERES A
STORY : YOU GIVE
ME ALL OF MY
FEATURES OR T'LL
RUTHN YOUR LIFE.

AND EACH FEATURE
MEEDS TO HAVE
LIHAT WIE CALL A
“USER STORY .

)

A=

e

www.dilbert.com  scottadams®aal.com
||.'-P'||-0] B 2002 United Fagturs Syndicsts, Inz

Copyr-ight 2 28832 United Feature Syndicate, lnc.
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In Figure6-10we see how XP works in practice.

Part 2: Software Engineeng



61 6 Software Developmerfrocess

Planning/Feedback Loops

Release Plan
Months
Tteration Plan

Weeks

Acceptance Test
Days
Stand Up Meeting
One Day
Pair Negotiation

Hoursj

Unit Test

Minutes

Pair Programming
Seconds

Code

Figure6-10: eXtreme Programming

In XPthey practice s I f P& Rrogtammirgy(Figure6-11), meaning 2 developers working
together.

Figure6-11: Pair Programmingg]

So,is Pair Programming Good or Bad? Thedstsvariousstudies of the productivity of d&r
Programmind1]:

1 Study 1. Comparable with that ofd&velopers whavork independntly
1 Study 2: A significant loss in produdinvcompared with 2 developers wking alone

A reasonable question iShould the 2 developers have the same skills or not?
Newer lessthere are benefits with XP:

1  Collective Ownershifor the code created and the results of the project.
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=

Continuous informal Review process because eacke lineis looked at by at least 2
people
It supports Refactoring, which iscantinuousproces of software improvement
Less time is spent on repairing bugs.
Improved Code Quality
It reducesthe overall risk

SCHIZOPHRENIC CODERS
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6.2.5 Scrum

Scrum[9] is a secalled Agile method, and it has become very popular tottalyigure6-12 we see
an overview of the Scrum method.

ﬁ Scrum with Examplesitps://youtu.be/h3RVZvINGWk

Scrum isimpleand easy to understandh& method is more flexible andare informal than plan
driven methods.
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—
/-

/‘K/\\Daily Scrum Meetings
|\ 24h ‘\/"

Q.

. L7 N0 Sprint
Sprint| (as\\ e o
Wl v
¥ @ -

}
Y

= |
Product Owner H
) ‘
Sprint Backlog
J g

Product Backlog v '

i (
Stakeholders Scrum Master -
Development Team
3-9 persons

Figure6-12: Scrum Overview
In short, Scrum is Bramework for Software Development.

Agile Software Development method
Simple to understand
Flexible
Extremely difficult to master!
Selforganizing Teams {3people
Scrum Team:

0 Product Owner

0 Scrum Master

o Development Team

= =4 =4 4 A4 -

Some importanScrum Eventare:
A The Sprintduration between 1430 days)
A Sprint Planning Meeting (8 houifs30R | &spgrifl)

A Daily Scrum Meeting (Max 15 maweryday at thesame tim@ (also called Standup
Meeting)

A Sprint Review (4 houit30R | &grif)

An example of a Daily Scrum Meeting is showRigure6-13. It is normal tdhold this meeting as a
G adl yRdzL)whes artikipadtstandingduring the meeting.
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Figure6-13: Example of @aily Scrum Meeting (Standup Meetinfg]

Daily Scrum Meeting:

Important featuresof the Daily Scrum Meetingre as follows:

A Max 15 min.

A The meeting is held at the same time and place every day

A a{iGFryR ! LX aSSiAiy3

A Purpose:
T Synchronize activities and create a plantfoe next24 hours.
T Track Progress

A Agendac Each Team member explains:
T What has been accomplished sirtbe lastmeeting?
T What will be done before the next meeting?

T What obstaclesre therein the way?

6.2.6 Kanban
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Kanban is based on Lean and Toyota produgiiamciplesand Jusin-Time principles. Kanban
KFa TFTSoSNI aNUzZ Sa¢ G roased, véhi@ SitzvhdEme bokbased (Spfintsh. &
Kanbarfocuseson limit the WIP (Work in Progress). Kanban has focluestimation

In Kanbanthey use a Kanban boarBigure6-14) to track the progress. The Kanban board is very

likethe Task board used in Scrum.
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Figure6-14: Example of &anban board

6.3 Hybrid Process Models

6.3.1 Unified Process (UP)/ Rational Unified Process
(RUP)
The Unified Process (UP)/ Rational Unified Process (RUP)¢sldesichybrid process modH]. It

takes elements from many of the traditional plan drive methods as iteg#itive/incremental
delivery, which is an important part of Agile methads

The RUP has been designed to work together with (JBfiified Modelling Language)
In UP we have 4 different phasdg)):

1 Inception
9 Elaboration
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9 Construction
I Transition

Figure6-15 shows these 4 phases.

A

Resources

Time

Inception  Elaboration Construction Transition

Figure6-15: Phases irUnified Process (URLO|

6.4 Summary

Agile methods have become very popular today. Agile methods are good in some situations, while
more traditional methods are better in other situations.

To create great softwareve need to combine the best of all theapproaches anddjust them to
fit the needs of your companyhere are lots of different kinds of software, and one method is not
fit to solve all these different situations.

Agile methods have less focus on documentation
6.5 Exercises
Make sure to discuss and reflect over the following:

1. What is a Software Development Process? Why is it important to have a good Software
Development Process?

2. Explain Plamriven softwaredevelopmentin general

3. Give some examples of such Rnven softwaredevelopmentmethods
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4. Explain Agile softwardevelopmentin general

5. Give some examples of Agile softwalevelopmentmethods

6. Explain the Waterfall method

7. Explain the differences between Agile and pthiven development. Give some examples in
each category

8. Explain some features used in exXtreme Programming (XP)?

9. What is Scrum?

10. Give examples of Advantages and Disadvantages with Scrum

11.What is a Daily Scrum Meeting?

12. Whatarethe different phases involved in software engineering?

13.Suggest a Software Project where it may be beneficial to use the Waterfall model and another
where Scrum is the best choice
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Scrum[9] is a secalled Agile method, and it has become very popular todaligare7-1 we see
an overview of the Scrum method.

Scrum isimpleand easy to understand. The method is more flexible and more informal than plan
driven methods.

ﬁ Scrum with Examplesitps://youtu.be/h3RVZv3INGWk

&Dally Scrum Meetings

Sprlnt
1 ﬂ Sprlnt( 6day5 Review

Product Owner H
i ) )
' Sprint Backlog
@ ] 3 <>

Product Backlog v ?

) \
Stakeholders Scrum Master i
Development Team
3-9 persons

Figure7-1: Scrum Overview
In short, Scrum is a Framework for Software Development.

Agile Software Development method
Simple to understand
Flexible
Extremely difficult to master!
Selforganizing Teams {@people
Scrum Team:

o Product Owner

o0 Scrum Master

o0 Development Team

= =4 4 4 -4 -
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7.1 The Scrum Process

Figure7-2 shows the Scrum Process.

24 h

30 days

= =

. . Working increment
Product Backl
roduct Backlog Sprint Backlog Sprint of the software

Figure7-2: Scrum Proced$)]

7.25crum Events

A The Sprint (duration between 130 days)
A Sprint Planning Meeting (8 hours if BO- &prial)

A Daily Scrum Meeting (Max 15 meweryday at thesame tim@ (also called Standup
Meeting)

A Sprint Review (4 hours if 3| &pgria)

An example of a Daily Scrum Meeting is showrigure7-3. It is normal tchold this meeting as a
Gadl yRdzL YSSiAy 3 standingdudhtyiBe mektingll A OA LI y i &
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Figure7-3: Daily Scrum Meeting (Standup Meetinff)]

7.2.1 Daily Scrum Meeting

Important featuresof the Daily Scrum Meeting are as follows:

A Max 15 min.

A The meeting is held at the same time and place every day

A a{dFryR ! L¥ aSSiaay3

A Purpose:
T Synchronize activities and create a plantfae next24 hours.
T Track Progress

A Agendag Each Team member explains:
T What has been accomplished sirtbe lastmeeting?
T What will be done before the next meeting?

T What obstaclesre therein the way?
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7.3 Scrum Artifacts

A Product Backlog
A Sprint Backlog
A Increment

{ ONHzYQa | NIATFFOGA NBLINBASYG 62N)] 2NJ @ tdzS Ay @I NA
opportunities for inspection and adaptation. Artifacts defined by Scrum are specifically designed to

maximize transparency of key information needecettsure Scrum Teams are successful in delivering a

G52y S¢ LIIPNBYSyi

7.4TheScrum Team

The Scrum Teatmasthe following members:
A Product Owner
A Scrum Master
A Development Team

In addition we have the Stakeholders, but they are not part of the Scrum team itself.
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7.5Scrum Meetings

So,if we summarize, we have 4 different meetings in Scrum:

Sprint Planning Meeting
Daily Scrum Meeting
Sprint Review Meeting
Retrospective Meeting

= =4 4 A

Figure7-4 summarizsthe differentmeetings purpose,duration,and frequency.

Meeting Purpose Duration

Sprint Determine what work to do in the coming sprint. Two hours per week in the
Planning sprint, up to four hours
Meeting

Daily Scrum Allow team members to commit, collaborate, and communicate risks. Fifteen minutes

Meeting

Sprint Review Show the customer and other stakeholders the work that the team Two hours per week in the
Meeting accomplished in the sprint, and receive feedback. sprint, up to four hours
Retrospective Identify and implement ideas for process improvement. Three hours

Meeting

Figure7-4: Overview ofScrum Meetings

Frequency

Once per

sprint

Daily

Once per

sprint

Once per
sprint
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For Scrunmeetings,we have the following guidelines:

1 The meeting agenda should be clear.

1 If teammembers start a discussion that does not address the purpose of the meeting, the
members should take the discussion offline, to be completed later. The Sdaster
should identify and indicate when team members should take a discussion offline.

1 All meetings should follow the basic structure that is described for that meeting.

Meetings should start on time, even if some team members are late.

1 Team members should be on time except in rare, unavoidable cases. If your schedule
prevents you from being on time regularly, the conflict should be resolved as soon as
possible. If necessary, the Scrum Master should adjust the meeting time to resolve the
conflict if the change does not unfairly inconvenience another member of the team.

1 Each team member should come to the meeting prepared.

1 Meetings should finish on time. In most cases, the length of the meeting is determined by
the length of the sprint. For example, take two hours for a sprint planning meeting if the
sprint is one weekand four hours if the sprint is two weeks long.

1 Scrum enforces this meeting structure to a level that might make people uncomfortable.
This reaction comes from the pressure to be on time, the peer accountability that is
associated with making and keeping commitments, and the transparency that is réquire
to actively participate. Daily Scrumeetingsare also usually a standupeeting

=a

7.6Scrum Terms

Below we summarize the terms used in Scrum.
Scrum:

Scrum is a framework structured to support complex product development. Scrum consists of
Scrum Teams and their associated roles, events, artifacts, and rules. Each component within the
FNFYSE2N] aSNBSa || ALISOATAO L3dahduigageS | yR Aa Sa

The Scrum Team:

The Scrum Team consists of a Product Owner, the Development Team, and a Scrum Master. Scrum
Teams are selfrganizing and crosfsinctional. SeHorganizing teamshoosebest to accomplish
their work, rather than being directed by others outside the team.

Development Team:

The Development Team are the professionals who do the work of delivering a potentially
NBfSIalofS LYONBYSyid 2F a52ySé¢ LINRPRdAzOG G GKS
structured and empowered by the organization to organize and manage their ow wor

Product Owner:
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The Product Owner is the person responsible for maximizing the value of the product, the work of
the Development Team, and management of the Product Backlog.

Scrum Master:

The Scrum Master is a servdaader for the Scrum Team responsible for ensuring Scrum is
understood and enacted. Scrum Masters do this by ensuring that the Scrum Team adheres to
Scrum theory, practices, and rules.

Product Backlog:

The Product Backlog is an ordered list of everything that might be needed in the product and is the
single source of requirements for any changes to be made to the product. The Product Owner is
responsible for the Product Backlog, including its conterdjlalility, and ordering.

Sprint Backlog:

The Sprint Backlog is the set of Product Backlog items selected for the Sprint plus a plan for
delivering the product Increment and realizing the Sprint Goal. The Sprint Backlog is a forecast by
the Development Team about what functionality will be in thext Increment and the work

needed to deliver that functionality.

Increment:

The Increment is the sum of all the Product Backlog items completed during a Sprint and all
previous Sprints.

Sprint:

The heartof Scrumisa Sprint, atide E 2F 2y S Y2y iGK 2NJ f $448 RdzNAy
and potentially releasable product Increment is created. Sprints have consistent durations

throughout a development effort. A new Sprint starts immediately iafitee conclusion of the

previous Sprint.

Sprint Planning Meeting:

The work to be performed in the Sprint is planned at the Sprint Planning Meeting. This plan is
created by the collaborative work of the entire Scrum Team.

Daily Scrum:

The Daily Scrum is a-bainute time-boxed event for the Development Team to synchronize
activities and create a plan for the next 24 hours. This is done by inspecting the work since the last
Daily Scrum and forecasting the work that could be done befaeenthxt one.

Sprint Review:
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A Sprint Review is held at the end of the Sprint to inspect the Increment and adapt the Product
Backlog if needed. During the Sprint Review, the Scrum Team and stakeholders collaborate about
what was done in the Sprint. Based on that and any changes tBrtbauct Backlog during the

Sprint, attendees collaborate on the next things that could be done. This is an informal meeting,
and the presentation of the Increment is intended to elicit feedback and foster collaboration.

Sprint Retrospective:

The Sprint Retrospective is an opportunity for the Scrum Team to inspect itself and cate a

for improvements to be enacted during the next Sprint. The Sprint Retrospective occurs after the
Sprint Review and prior to the next Sprint Planning Meeting. This is atlo@etime-boxed

meeting for onemonth Sprints. Proportionately less time itoaated for shorter Sprints.

7.7 Tips and Tricks

Here are some Tips and Tricks when performing Agile/Scrum:
A Bring the Customer to the Daily Scrum Meetings

Check oufair Programming

Use a Task Board (Whiteboard with Sticky Notes)

Write Tests before yoWrite Code

Do Do Do Do

Continuoushyfintegrate Changes and have Code Reviews and do continuous Code
Refactoring

Prioritize the Product Backlog
Have Demonstrations for the Customer during the Project

Be sure to have a common understanding of Goals, Problems and Solutions

7.8Scrum Tools

Thereexistslotsaf 2 2t & GKIF 0Q& adzZlJl2 NI GKS { Obitlzyn. YSG K2R
More about Azure DevOps later in this document.

ﬁAzure DevOps with Scrumips://youtu.be/-OmifMhirxpO

Part 2: Software Engineeng


https://youtu.be/-QmfMhtrxp0

8ProjectManagement

Project nanagement is the key factor in any software development projdttsject management
is the discipline of planning, organizing, motivating, and controlling resources to achieve specific
goals.

Making Gantt diagram witMicrosoft Excel https://youtu.be/L31m3Jf87PY

ﬁ Planner Appn Microsoft Teamshittps://youtu.be/LrZK3o0UgkL 4

In Figure8-1 we see thewell-knownproject triangle.

Scope

Features, Functionality,
Performance

\

/
/

N\
N\

Cost £ \ Time

Resources, Budget Schedule, Deadlines

Figure8-1: Project Triangle
Here are some Key factdigr successful project management

Proper Planning

Kickoff and Brainstorming
Planning and Estimation
Project Tracking

= =4 4 A
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1 Communication and Collaboration
1 Meetings
9 Using proper Tools, such as eAgure DevOps

Project Work consists of working with Project Management, Development and Documentation in
parallel.

If you remove one of these, the project will fallssume you have alble with 3 legsseeFigure
8-2. If you remove one of the ledsom the table the table will fall apart.

Documentation

Development

Project - 2
Management J J

Figure8-2: Project ManagementPevelopment and Documentation

8.1 Project Planning

Software development involves lots of activities that need to be planned and synchronaeal.
that we need good tools for these activities. The Gantt chgtabablythe most used tool. In
addition, we need to have different meetindse plan and coordinate the differeractivities

Agile Developmentlso need#$rojectManagement and Planning, which we will discuss in more
detail later in this chapter.
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--- AND THE
LAST 2 MONTHS BEFORE
THE DEADLINE WE'VE
RESERVED FOR TESTING
AND DOCUMENTATION

geek & poke

PART 1: PROJECT PLANNING
[http://geek-and-poke.com]

In project work in general it is important that you complée plansof this weekso that you
don't fall behind andnustdo last week's work in addition to this week's work. Then there will be
more and more to do every weegeeFigure8-3.

Workload (hours) l’
Workload (hours) l I -

w2 w3 .. Time wl w2 w3 .. Time

Figure8-3: How to Work in a Project

8.2 Kickoff/Brainstorming

A Project should always start with a kafk meeting where a brainstoning session is important
of that meeting.
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During the brainstormingyou should:
A Involve all in thegroup
A Discuss what you are going to do in the project
A How are you going to solve the project?
A etc.
In addition togettinggood ideas for solving the project, you should learn from previous projects.

Examples: Who are going to solve the different passat kind of Frameworks are you going to
use,what kind of developmentioolsyou useg etc.

KICK-OFF MEETING

THIS TIME WE’'LL
WRITE TESTS FOR
EACH AND EVERY
LINE OF CODE

YES! AND THIS T/IME WE
WILL BEGIN TO DOCUMENT
THE CODE FROM DAY ONE

AND THIS TIME WE
WON'T ALLOW NEW

REQUIREMENTS TO
SLIP IN UNLESS WE
GET MORE TIME OR
RESOURCES

YES! AND THIS
TIME WE'LL
INTEGRATE
CONTINOLISLY

YES! AND THIS
TIME WE'LL MAKE
A REALISTIC
PROJECT PLAN

YES! AND TH/S
TIME WE WON'T
SHIP UNTIL WE HAVE
INISHED ALL TESTS

YES! AND THIS
TIME WE WILL
REFACTOR
REGLILARLY

” f A\
/&ﬁ %\(

[http://geek-and-poke.com]
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8.3 Software Development Plan (SDP)

Communication is the key to success! Below we list some examples how to avoid Communication
Problemq12]:

= =4 4 4 -4 -8 -2

Listen to all with concentration

5 2 ¥ Q4udgeIJNB

Give all team members a turn

See the value in every idea

52y Qi YI 1S laadzvLliAzya
Ask questions to clarify

When in doubt, communicate

A good idea is to createZoftware Development PlaifheSoftware Development Plagives an
overview of all the communication within the project or within the team,, ivéhat kind of
communication, how the communication should be done, etc.

Example®f Communication

= =4 =4 4 -4 -

aSSiAy3ay ¢KS ¢Sty gAatf YSSUGU SOSNE az2yRI @
Standards: Which Word processor, Templates, etc.

EYFAE X 2NJ 20KSNJ O2YYdzyAOFGA2Yy LI FGF2N¥YVaz X
Collaboration: How will yosgommunicate? 2 N (2 3SGKSNJ 2y ¢ dzSaR| &
hdiKSNJ ¢22faY aAONRaz2FTd tNRpeSOUG:E X

etc.

The Software Development Plapicallyincludesthe following sections:

1.

Introduction: This briefly describes the objectives of the project and set out the constraints
(e.g., budget, time, etc.) that affects the management of the project

ProjectOrganization This section describes how the development team is organized, the
peopleinvolved and their roles in the team.

Risk Analysis
Hardware and Software Resource Requirements

Work Breakdown(WBS, Work Breakdown Structure): Break downgiggectinto
activities and identifies milestones

Project ScheduleShows dependencies between activities, the estimated time required to
reach each milestone, allocation of people to activities. (5) and (6) is typically done in a
Gantt Chart (created ia.g.,Microsoft Project)
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7. Monitoring and Reporting Mechanism®efinition of the Management Report that should
be produced, whertheseshould be produced, etc.

hiKSNJ g2NRa F2NJ 0KS {2Fl0g6l NB 5S@St2LSyd tfly

A Software Development Plan (SDP) is all about the Int@oramunication within the
Development Team and how it Communicates with rest of the Organization, the Customers, etc.

8.3.1 Gant Chart

One of the most usetbolsfor project planning is the Ganthart. The Gantt chart gives an
overview of tasks, subtasks, milestones, resources, etc. in a project.

In Figure8-4 we se2 a Gant Chart example created with Microsoft Project.

Microsoft Project - gantt chart example.mpp

3] Fle Edt Yew [nset Formak Yool Project Golsborate Window Help  Adobe POF Type a question for help /[ @ X
PG HD AT %S98 e 25885 L] B 5| NoGrow R FEelis -
Jltasksl ~ | Resources ~ | Track ~ | Report v!
Determine a budget
Task Name Duration Start Finish  Predecessors | |Oct7,'07 1 Oct 14,'07 | Oct 21,07 | Oct 28, '07 -
SMITWITIF[SISTMITWITIFIS[SMITWITIFIS|SM[TWITIF]|
1| Determineabudget | 1day Tue10/907  Tue 10807 =1
2 Research Technologees 5 days Wed 104007 Tue 101607 1
3| Select Technology 1 day Wed 10M7/07 Wed 101707 2
§ 4 Research Brands 3days Thu10M807 Mon 10722007 3
=l 5 Select Brand and Model 1 day  Tue 102307 Tue 1052307 4
g 6: Check On-line Stores 2days Wed 10/24/07 Thu 1012507 5
7 Check Local Outlets Sdays Wed 10/24/07 Tue 10430007 5 R
8 Select Retaier 1 day Wed 10/31)07 Wed 10/3107 786 B
9 Purchase 1day Thu11A07 Thu11AD7 8 7]
.
‘ 2l »
Ready : NUM /

Figure8-4: Gant Chart Examplereated with Microsoft Project

It is important thatProjectManagement is an active part of your software project. The Gantt Chart
should be used through the whopgoject;it is not something you create in the beginning of the
project and put in a drawer.

In Figure8-5 we see the recommended way of working with the different project activities.
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Figure8-5: Project Work

Always create a Project Plan!

8.4 Meetings

It is necessary to have meetswgyhen planning and creating software, but these meetings should
not be misused.

Below we list some typicaheetingsneeded during thesdftware development project:

Kickoff and Planning Meetings

Project Meetings

Daily Scrum Meetings

Review Meetings

Meetings for Planninthe nextSprint/Iteration

= =4 4 -8 A

For meetings in general we have the following guidelines:

The meeting agenda should be clear.

All meetings should follow the basic structure that is described for that meeting.
Meetings should start on time, even if some team members are late.

Meetings should finish on time.

Each team member should come to the meeting prepared

= =4 4 8
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