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Week Assignment

Project Management & Requirements Analysis

Hans-Petter Halvorsen



Week Assignment

. Create Software Requirements &
Design (SRS/SDD->SRD) Document(s)

. Create/Update Project Plan/Gantt
Chart

. Start/Cont. using Azure DevOps

4. Start Coding/Implementation




Textbooks (Topics this Week)

& ~L1]

'"'.',lf AL Software Engineering, lan Sommerville
Ch.4: Requirements Engineering
Ch.22: Project Management

Video: An Introduction to Requirements
Engineering

Software Engmeermg

lan Sommerville

https://youtu.be/Ec0s0z5uXQ8
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ALWAYS LEARNING PEARSON
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Requirements Engineering




What is Requirements Engineering?

Requirements is the bridge between the real world and the software system

[ Requirements }
L User Software

World System

™ ™  a e e

YOU Tllhe An Introduction to Requirements Engineering: https://youtu.be/Ec0s0z5uXQ8



https://youtu.be/Ec0s0z5uXQ8

Requirements Engineering

Feedback

Requirements Analysis Requirements Specifications

[ Kravanalyse } | > [Kravspesifikasjon}

Formalisere det i et skriftlig
dokument (Software
Requirements Specifications,
SRS)

Dette blir en slags kontrakt
mellom kunde og utvikler

Analysere HVA systemet'skal gjgre

Ilterations



World's Funnie ngineering Fails Ever:
https://www.youtube.com/watch?v=MUF1tMInSIw



Requirements Engineering

— Det er enkelt a glemme a spesifisere at bilen
skal ha bremser.

Nar kunder spesifiserer hva de skal ha, blir
enkelte ting tatt for gitt.

Hvordan sikrer du at de far kvaliteten de
forventer?




Requirements Engineering

.gmv‘ ||IIIII|I|IIIIII|||||...

5 (ISP

What the Customer got

What the Customer really needed



I'll go up and find out
what they need and the
rest of you start coding

You dont make good software using this approach!
Still, with Agile we start to implement code even if we dont have all the details at hand.



How the customer How the Project How the Analyst Howe the Programmer How the Business
explanad it Leader understood k designed it wrocte it Consukam described r

Take the Requirements Analysis seriously !!

-~

.

How the project
was documemed

What operations How the customer How it was supported VWhat the customer
instaled was biled really neseded




Why spend time on
Requirements Analysis?

Cost per defects and changes

Software Development Life Cycle (SDLC) >
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Software Requirements & Design

* Based on the Project Specifications and the
Brainstorming session, create High-Level and Detailed
Requirements for your Software

* Create Software Requirements Specifications
(SRS)/Software Design Documents (SDD) -> Software
Requirements and Design Document (SRD)

Note! We will add even more details the upcoming
weeks, i.e., Database design, UML modelling, such as
Class diagrams, etc.)

See Next Slides for more details...



Requirements Engineering

Feedback

Requirements Analysis Requirements Specifications

[ Kravanalyse } | > [Kravspesifikasjon}

Formalisere det i et skriftlig
dokument (Software
Requirements Specifications,
SRS)

Dette blir en slags kontrakt
mellom kunde og utvikler

Analysere HVA systemet'skal gjgre

Ilterations



Software Requirements & Design

Requirements (WHAT):

e WHAT the system should do

* Describes what the system should do with Words and Figures, etc.
* SRS - Software Requirements Specification Document

Software Design (HOW):

e HOW it should do it

 Examples: GUI Design, UML, ER diagram, CAD, etc.
 SDD - Software Design Document

Note! Many don't separate SRS and SDD documents, but include everything in a
Requirements & Design Document (SRD document).

In practice, requirements and design are inseparable.



Project Management (Gantt Chart, etc.)

Typical Software Documentation

Start
1. Planning

2.Requierements
/Design
(The stakeholders, the
software team; architects,
UX designers, developers)

—

w
£
=

2. Testin
(QA people

-

I
|
|
|
|

=

3. End-user

Documentation

(The people that

shall actually use
Finish the software)

{

Software
Development Plan

High-Level
Requirements and

Design Documents
Detailed

Requirements and

Design Documents
Test Plans

Test Documentation

System
Documentation

Installation Guides

User Manuals

(SDP)
WHAT  (SRS) .
'tow (spp)  (>SRD)

VER Diagram (Database)
JUML Diagrams (Code)

,CAD Drawings, etc.

How to Test/ (STP)
What is Tested (STD)

Proof that you have tested and that the
software works as expected

Technical Stuff
(Super User/ IT dep.)

How to install it

How to use it
(End User)



UML

irements Analysis .
Requirements Analy Diagrams

Written High-Level

. Diagrams as Figures etc.
Requirements

+ Descriptions of each

Use Case Document?

N System W SRS/SDD ( Database
etches, Flow Diagram(s)
Charts, etc. J Document(s) _ Diag

Diagrams as Figures
+ Overall Descriptions and

Diagrams as Figures
+ Descriptions of e

descriptions for each table

Design Sketches
-both System Arcitecture
and GUI mockups

CAD Drawings otc.

Useful when your project involves hardware



- -

d UML

\‘9 P Requirements Analysis - )
‘0 g Y Y Diagrams ——

Written High-Level
Requirements

Diagrams as Figures

Use Case Document?

+ Descriptions of each
Pt etc.

Next 2 Week
Assignments

Database
Diagram(s)

[ System S',:RS/SDD (

Sketches, FIowW ,
Charts, etc. J DO;'Cument(S) L

!

Diagrams as Figures /
\ . .
+ Descriptions of e

\
\

Diagrams as Figures

\

. Design Sketches
-both System Architecture
and-GUI mockups

== p——

.~ CAD Drawings

+ Overall Descriptions and
descriptions for each table

etc.

Useful when your project involves hardware



The Structure of the SRS Document ‘ZemPes
e Dssammton

Preface This should define the expected readership of the document and describe its version history, including a rationale for the creation of a new version and a summary of the
changes made in each version. Les: Forord: Kort om bakgrunn for dokumentet, takke personer som har bidratt, oversikt over eventuelle endringer, osv.

Introduction This should describe the need for the system. It should briefly describe the system’s functions and explain how it will work with other systems. It should also describe how
the system fits into the overall business or strategic objectives of the organization commissioning the software.

Glossary This should define the technical terms used in the document. You should not make assumptions about the experience or expertise of the reader.

User requirements definition Here, you describe the services provided for the user. The nonfunctional system requirements should also be described in this section. This description may use natural
language, diagrams, or other notations that are understandable to customers. Product and process standards that must be followed should be specified.

System architecture This chapter should present a high-level overview of the anticipated system architecture, showing the distribution of functions across system modules. Architectural
components that are reused should be highlighted.

System requirements specification This should describe the functional and nonfunctional requirements in Dette eksemplet er basert pé IEEE sin standard om
Interfaces to other systems may be defined. ” . ” . .
requirements documents” og er litt omstendelig og
System models This might include graphical system models showing the relationship; bruker litt innfl¢kt spré k, m.m. b

models are object models, data-flow models, or semantic data models.

Mer detaljer om denne finnes i Kap.4 og i referanselista

System evolution This should describe the fundamental assumptions on which the syster tll SommerVi”e'bOka-
on. This section is useful for system designers as it may help them avoi En S“kt omstendelig standard brukes i mer forme”e og

omstendelige statlige prosjekter, m.m.

Appendices These should provide detailed, specific information that is related to Jeg anbefaler en lettere variant ifm. vart prosjekt, se >
requirements define the minimal and optimal configurations for the syst k | ° | E)
relationships between data. eKksempe 2 og 3 pa neste s ides

Index Several indexes to the document may be included. As well as a normal alphabetic index, there may be an index of diagrams, an index of functions, and so on.

I. Sommerville, Software Engineering: Pearson, 2015. Ch. 4: Requirements Engineering



‘ Example 2 ‘

The Structure of the SRS Document

A. System Overview (brief description of what the software system will do)

. Technical Requirements (Functional requirement, Non-functional
requirements, User-interface specification, User task flow, Input/output and
other data specifications, Interface specifications to other systems)

Acceptance Criteria/Interaction Scenarios
. Validation/Verification

. Requirements Considerations (Assumption made about the software,
End users, Existing systems, Environment, Limitations)

F. Other Information... Appendix B contains lots of SRS
examples and detailed descriptions

o

m o o

Essentials of Software Engineering”, Frank Tsui; Orlando Karam; Barbara Bernal, 3 ed., Jones & Bartlett Learning



Example 3 Software Requirements and Design (SRD) document
SRD Example

Introduction

System Overview

— Introduction, Description of the system, Problem Description, Sketches of the
system

Technical Requirements

— Functional requirement, Non-functional requirements, User-interface
specification, User task flow, Input/output and other data specifications, Interface
specifications to other systems

Architecture
— The technical architecture of the system, system sketches, etc.

A mix of SRS and SDD

 Database
— Database modelling and detailed descriptions Many don't separate SRS and SDD
documents, but include everything
 UML in a Requirements & Design

. . . Document (SRD document).
— Use Case Diagrams, Sequence Diagrams, Class Diagrams | | Jiactice, requirements and

etc. design are inseparable.




Software Requirements and Design (SRD) document

SRD Example A mix of SRS and SDD

System Overview
— Introduction, Description of the system, Problem Description, Sketches of the
system
* Technical Requirements
— Functional requirement, Non-functional requirements, User-interface
specification, User task flow, Input/output and other data specifications, Interfac
specifications to other systems
Architecture
— The technical architecture of the system, system sketches, etc:

e Database
— Database modelling and detailed descriptions

UML
— Use Case Diagrams, Sequence Diagrams, Class Diagrams

This Week!

etc.



Data & Cyber Security and GDPR

GDPR - General Data Protection Regulation

Handling Data Security and GDPR regulations (data protection
and privacy) needs to be a part of the Requirements, Design
and the final Solution.

Data & Cyber Security Issues regarding your Software. What
can/should you do to protect your Software?

Make sure to include these Topics within your SRD document
(and later in your Software Test Plan)

— What do you need to do in order to follow the GDPR regulations?
— How can you implement GDPR in your Software?

— How can you secure your Software against threats and
vulnerabilities?



-t

Start creating the SRD document
for your Project

Use the Brainstorming Notes and SRS/SRD Examples as the foundation for your SRD document



Functional and Non-Functional Requirements

Functional
Requirements

I

Statements of services the system should
provide, how the system should react to
particular inputs and how the system should
behave in particular situations.

May state what the system should not do.

Non-Functional
Requirements

Constraints on the services or functions
offered by the system such as timing
constraints, constraints on the
development process, standards, etc.
Often apply to the system as a whole
rather than individual features or services.



System Sketches

* You need to make one or more system sketches at different
levels and for different users

* |n Introduction Chapter

— A basic sketch with few technical details (System Overview
sketch)

— Should be understood by all kind of readers
* |n Architecture Chapter

— One ore more sketches with more details (Technical
Architecture Sketch(es))

— For readers with more technical knowledge



Flow Chart Example

High-Level Flow Charts makes it easy to see how the system shall work

(Lamp doesn't work]

The Flow Charts should be understood by
non-programmers like the Stakeholders,
B Project Managers and Customers

Lamp
plugged in?

>

Plug in lamp

Pay by credit
cardor PO?

Submit PO Receive invoice

Note! Later we will create
- e more detailed diagrams

checkout button Enter order details confirmation email . i

— using UML Modelling

Yes

Bulb
burned out?

| >| Replace bulb

Register product

Repair lamp

)

MS Visio or MS PowerPoint has built in features for creating Flow Charts



Flow Chart Symbols

Symbol Name Function

An oval represents a start
or end point

Start/end

A line is a connector that
" i shows relationships
_ Arrows
between the
representative shapes

A parallelogram

Input/Output represents input or output

Process A rectangle represents a
W process
< Decision A diamond indicates a

decision




A GUIDE TO

(START UNDERSTANDING FLOW CHARTS
PRESENTED IN FLOW CHART FORM

Do YOUL

YES
UNCERSTAND Yes >{GooD |——
LOW CHARTS? K
NO HEY, T SHOULD
LETS GO| 6 DRINKS .l o INSTALLING
DRINK . FREEBSD:
OKAY. A
YOU SEE THE \_YES
UNE LABELED
YES SCREW IT.
No
> (THRT WASN'T
BUT YOU A QUESTION.)
SEE THEONES SYES | WAIT, §
LABELED "NO, s

NO

e} {T A




Inbox - Outlook

GUI Design Sketches [ Tobex

Mail Folders Dan Tomorrow's meeting |  Thu 2/19/2009
{4 J) Lanee Josh Yesterday's meeting Thu 2/19/2009
O C u p S assra John Lunch? Wed 2/18/2009
fom e Maricia Pictures of kittens Tue 2/17/2009 oo
my very own address book Ousted Dens )
X hitp:// Lunch?
<3 c"> Q (e J C john@example.com
Sk T 17TV 1108 AR
Sow T sorears et her@coSagrobatt com
Q- O g e (e _ :
T Dos & M Lunch at Mario’s today. 12:30. My treat
j‘:g:: First Name [Jomn ] - John
John Dunn Last Name [Dow | User settings
Bithdate = e o <O X () mellee sermgy ] & D
Job title l;ﬁssionate programmer l
_l User senin;s\lMembership seﬂings\
Address ¢| City ¢ | Region ¢ | Postcode ¢[Type ¢ P
2843 Sherman Ave Camden  [CA 08105-442 home User settings
35746 Haley St Newark CA 94560-1161 work Real name ﬁ
Change password
Confirm password
Default/Preferred Language 1 ]'
iongnege Language 2
[Ada ] [ Deete ] [Telephone JAddress fEmai/ Language 3
[ 4 My email addresses addr1@example.com | ¥
You should also start creating some GUI sketches that you s addr2@example..cam i
. L_— addr3@example.com
can in the SDD/SRD document




Interface specifications

/

.

Module
1

\

J

?

How do different modules
interact with each other?
What is input and output from
the different Modules?

p

Modulew

o

/

.

Module
2

\

)

?



Check List

The standards and guidelines available in the organization are followed in
the document.

Will the requirements meet the customer’s need?

Are all functional, nonfunctional and interface requirements captured for
the system?

Is each requirement detailed enough and supported by necessary diagrams,
figures, data and use cases so that all the stakeholders get their necessary
input from the requirement?

Are there requirements that conflict with each other?
Are the requirements verifiable/testable?
How much dependency does the requirement have on other requirements?

Are the requirements validated and verified by all the stakeholders
(including all members of the Development Team)?

U OO0 O

OO0 0

Reference: Dutt, Saikat, et. al.(2015). Software Engineering. Online Textbooks from O’Reilly For Higher Education (the
University has a subscription, so you can use it for free!)
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Project Plan (Gantt Chart)

Create/Update the Gantt Chart using MS Project for your Software

Project. It should be included in the Software Development Plan
(SDP)

Important Milestones, Deadlines and Meetings should be part of the
Project Plan (see the course schedule)

—  Alpha Release (Sprint Iteration 1)
—  Beta Release (Sprint Iteration 2)
—  RCRelease (Sprint Iteration 3)

—  RTM Release (Sprint Iteration 4)

Use the Software Requirements and Design document(s) as
background information when creating the Gantt Chart.

Break Requirements down to Tasks and Subtasks and set who is

Responsible for each of the Tasks + Time Estimate
See Next Slides for more details...



Project Task Estimation

How many hours does it take to do a specific Task?

 The Features and Requirements need to be broken
down into manageable Tasks by the team

 Each Tasks then needs to be Estimated (Hours)

* Inthe beginning of the project, we make roughly
estimates

* Then week by week we break it into more details and
are able to do more precise estimations

Note!! Each Task should have only one Responsible Person
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Azure DevOps

Add your Releases (Alpha, Beta, RC, RTM) as Iterations
in the system. You should also add Areas and a
structured Folder Structure

Get an overview of Work Items in Azure DevOps.

Add your High-level Software Requirements and
Design Items as Work Items in Azure DevOps (Product
Backlog).

Select some of them to be part of Sprint 1/Alpha
(Sprint Backlog). Make a rough estimate for each task.

See Next Slides for more details...



..Azure DevOps - New Project -

Create new project
My organizations
software-usn
u alarmsystem . ) Project name *
Projects My work items My pull requests
n bachelor-v17-imsephi _ MySoftware
CheckpointAS ﬂ EnvironmentalPublicHealth Description
B cesv
n olavd
Visibility
n Rutor (_)
& ®
a software-usn Private
ikli i Anyone on the internet Only people you give
a systemutviklingogdokumentas;... All projects can view the project access to will be able to
Certain features like view this project.
TFVC are not supported.
EnvironmentalPublicHealth
Public projects are disabled for your organization. You can turn on public visibility

with organization policies.

Related pages Software Engineering A Advanced
What's new in DevOps
Documentation Version control @ Work item process @

Get help TestProject Team Foundation Version Control ‘ Scrum

This is a test project used to test the functionality in VSTS
+ Nehrlgatap}s://de -ure’com ' Make sure to select

3% Organization settings these Settl ngS HE

Create
I B

Cancel



https://dev.azure.com/

doceafd @ o

@

m> @

&

Azure DevOps
MySoftware +

Overview
Summary
Dashboards
Wiki

Boards
Repos
Pipelines
Test Plans

Artifacts

Project settings K

My

software-usn MySoftware Overview Summary

% Full access to Azure Pipelines for Stakeholders: Give Stakeholders full access to Azure Pipelines for private projects. Learn more

n MySoftware

About this project Q Like 0 Vs

Development of MySoftware

Project

Project stats

Repos

Invite members to MySoftware

Search and add users to your project
Add users or groups *

Add to team(s) *

MySoftware Team

Cancel

X

Changesets by 1 authors

p o= 0 @

B Private *

Last 7 days



‘ \ D O . V . I S t d .
> Source Control Exploger- oft Visual Studio CJ Y | QuickLaunch (Ctri+Q) P - B x
FILE EDIT VIEW DEBUG TEAM OoLS TEST ANALYZE WINDOW Hans-Petter Halvorsen ~ (@
N N | | ok - ) - | 2 i}
Source Control Explorer = X ea plore ending ange 0
S | | - = | - | Workspace: |WIN-MIUOSI2VPUT = ) | Search Work ltems (Ctrl+ae) o~
4 Source location: &% Development Pending Changes | Development e | 21
Folders x Local Path: C:\Work\Development @ Changeset 149 successfully checked in. *
S - ;‘ic.:xf(l:j\;ixhc.ccm DefaultCollectior & Name = Pending Change User Latest Last Check-in Shelve ~ | Actions ~
‘; o S taVv ! :BuildProcessTemplates Yes 2013-04-26 12:... : c
= Delta . N 4 Comment
4 22 Development Code Yes 2013-05-31 12:... . . 7
= = Documents Yes 2013-06-20 10: Enter a check-in comment
> BuildProcessTemplates i
- Code Project Management Yes 2014-01-15 9:2... 2 Related Work It
ela ork Items
- Modules Queries - | Add Work ltem by ID +
> Desktop Drag work items here to link them to the check-in.
b 1 Mobile / \
- Server 4 Included Changes
- Database Exclude All | View Options
- Script Create a good Folder Structu re There are no pending changes.
[ Stored Procec
3 Tables 4 Excluded Changes
. mese: € for your Documents and the include Al View Options ~
B> Views There are no pending changes.
S Web Server S C d
b i Web ource Lode
P Documents
Installation k /
Requirements
System Documentation
Testing
User Manuals
. =
Project Management
velopment Project 1 -
. ®a T
< 3 o o S8 Team Explorer




Folder Structure Example

* My Project
* Documents

* Process Documents

_ Product Documents
Source Control Explorer + X

X G|l mnx|s|T

w2 My Software Project

Source location:

2|92 a@a-ao=

| Y vl Workspace:

HANSPH_LAPTOP

*  System Documents
* User Documents

Folders x Local Path: C:\Work\Visual Studic Team Services\My Software Project [ ] COde
4 &8 tucwisualstudio.com\DefaultCollection Name = Pending Change User Latest  Last Check-in k
s .
b &% Arduino BuildProcessTemplates Yes 13.01.2016 11.3... Desktop
b wa DeltaV
b w& Development ° WEb
p w& Development Project 1
> 8 Lab System * Server-side
P 3 My Software P .
b BuildProces &  Get Latest Version . Database
b =& ScrumTest % Check Out for Edit...
b #& Systemutvikling 3¢ pelete .
> o8 Teat , Tools
Rename
P w& Weather Syster] .
b 88 Wi-Fi DAQ Move... * Design
Rollback... .
Undo Pending Changes... * Scrl pts
Check In Pending Changes ® Functions
=  Shelve Pending Changes . Scripts
D View History
L]
& Compare.. Stored Procedures
% New Folder * Tables
%7  Add ltems to Folder... . Triggers

*  Views



[ Project Settings > Project config

Areas & Iterations (Sprints)

v General Boards © This project is currently using the Scrum process. To customize your work item types, go to the process customization page.

Overview terations

Teams Create and manage the areas for this project. These areas will be used by teams to determine what shows up on the team's
backlog and what work items the team is responsible for. Learn more about customizing areas and iterations 2

Security

To select areas for the team, go to the default team’s settings.

Notifications
Service hooks New child =
Dashboards Are

Areas

v MySoftware

v Boards

v Database
Project configuration v Database Scripts
Team configuration Stored Procedures

. . Tables

GitHub connections

v Desktop

DesktopApp1

v Pipelines
v Documentation
Service connections

The different software modules
could be divided into different
Areas.

It is important to have a good
structure from the beginning!!

MySoft

Project Settings
General

Overview

Teams

Security
Notifications
Service hooks

Dashboards

Boards
Project configuration
Team configuration

GitHub connections

Pipelines

Service connections

Project configuration

Boards @ This project is currently using the Scrum process. To customize your work item types, go to the process customization page.

Iterations | Areas

Create and manage the iterations for this project. These iterations will be used by teams for iteration planning (sprint
planning)A Learn more about customizing areas and iterations

To select iterations for the team, go to the default team’s settings

New child =]

Itera Start Date End Date
v MySoftware
Alpha
v Beta

Betal

Create Iterations (in Scrum they use Sprints) for the
different releases, milestones (internal and external)
e.g., Alpha, Beta, RC, RTM

’




Create Product Backlog Items

‘:j Azure DevOps software-usn MySoftware Boards Backlogs
|

MySoftware ! = MySoftware Team v &
B Overview + New Work Item] B Product Ba.. Vv Addtotop |\
i Boards [=] Order Work Item Type Title State Effort Value Area

—+ 1 Product Back... B The system should store the data in a Dataabse New Business

[ work Items
E%# Boards

Backlogs

O, Sprints



What is the Product Backlog?

* A Term Used in Agile/Scrum

 The Product Backlog is an ordered list of

everything that might be needed in the
product -> Requirements

* |tis the single source of requirements for any
changes to be made to the product.
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Coding and Implementation

Start Planning the code structure of your Application(s)/
Module(s).

Install necessary Software

Get an overview of the software platforms, programming
languages you shall use, etc.

Consider start creating the main shell for your application
(both code and GUI). (Test that you can communicate with a
Database, etc., DB Design starts next week)

It is important that we always have a working software (so it
can be reviewed, tested, etc. during the whole project)! This
one of the basic feature of Scrum

See Next Slides for more details...



ASP.NET Core

Web Page: https://halvorsen.blog/documents/programming/web/aspnet
Videos:

ASP.NET Core — Introduction
https://youtu.be/zkOtiBcwo8s

ASP.NET Core — Database Communication

Web Programming

https://youtu.be/0Ta3dQ3rxzs ASP.NET Core
ASP.NET Core - Database CRUD Application Hans-Petter Halvorsen
https://youtu.be/k5TCZDwWTYcE —
ASP.NET Core — Class Library ,.= @
https://youtu.be/emUiMd1zRrY 9\.

ASP.NET Core — Charts M @
https://youtu.be/mksUls9fx-Q

ASP.NET Core — Session Data https://www.halvorsen.blog
https://youtu.be/I0SQ XAoFvA



https://halvorsen.blog/documents/programming/web/aspnet
https://youtu.be/zkOtiBcwo8s
https://youtu.be/0Ta3dQ3rxzs
https://youtu.be/k5TCZDwTYcE
https://youtu.be/emUiMd1zRrY
https://youtu.be/mksUls9fx-Q
https://youtu.be/I0SQ_XAoFvA

Hans-Petter Halvorsen

University of South-Eastern Norway
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E-mail: hans.p.halvorsen@usn.no
Web: https://www.halvorsen.blog
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