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business Agenda

= |ntroduction to Software Engineering
= Software Engineering Process Overview

= Software Development Process Models
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mobile N\ | :
business What is Software:

= What is software?
= Computer programs and associated documentation.

= Software is developed for a particular customer (individual
software) or for a general market (standard software).

= What are the attributes of good software?

= Good software is supposed to deliver the required
functionality and performance to the user and has to be
maintainable, reliable and usable.
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?
business Who needs Software?

= Most software used in organisations is built for people
with specific needs.

= A stakeholder is anyone who has an interest (or a stake) in the
software.

= A user is someone who uses the software in order to perform
tasks.

= Sometimes stakeholders are users; but most of the time
stakeholders do not use software.

= For example, a senior manager (e.g. CEO or CTO in a company)
usually has a stake in the software to be built, even if they are
never going to use it.

Source: Stellmann, Greene (2006)
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mobile N\ | ?
business Who builds software?

= Software is typically built by a team of software
engineers, which include:

= Business analysts or requirements analysts, who gather
requirements for a software by interviewing users and
stakeholders

= Designers and architects, who plan, design, and model the
technical architecture and system of the software

= Programmers, who write the code for the software

» Testers, who verify that the software meets its requirements
and behaves as expected

Source: Stellmann, Greene (2006)
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mobile N\ Why do Software
business Development Projects fail?

= People begin programming
before they understand the
problem.

= The team has an unrealistic
idea about how much work is
involved.

= Mistakes are injected early
but discovered late.

= Managers try to “test” quality
into software.

Source: Stellmann, Greene (2006) E
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mobile N Why do Software
business Development Projects fail?

ALY

How the customer How the project leader How the analyst How the programmer What the beta testers How the business
explained it understood it designed it wrote it received consultant described it

ok L

B How the project was

“How " customer was
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What operations

How it was supported

What the customer
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mobile N\ How to ensure that Software
business Projects succeed?

= Application of “Good Engineering Practices” ﬂ,i.i-g

= Managers and teams often want to skip important engineering
practices - especially effort estimation, continuous reviews,
requirement acquisition and testing.

= |f it would be faster to build the software without these practices,
they would never be used.

= The reason for applying these practices is to save time and increase
software quality by accurate planning and revealing mistakes early.

= Not applying theses practices increasing development time while
reducing the software quality.

Source: Stellmann, Greene (2006)
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business Software Engineering (SE)

= Software Engineering (SE) is a discipline that is concerned with all
aspects of software production from the early stages of system
specification and system design down to rollout and system
maintenance.

= Engineering as discipline means applying appropriate theories and
methods to solve problems while considering organisational and
financial constraints.

= Software Engineering covers all aspects of software production
» Technical development process (main task)

= Project management, development of tools, methods etc. in
order to support software production (supporting tasks)

Source: Sommerville (2007)
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mobile N\ Important
business Software Engineering Objectives

= Development of software according specified
quality standards

= Avoidance of disastrous time delays and
budget exceeding

= Addressing of changing requirements while
staying on budget and deadlines
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Business

business

IT-Project Management vs.
Software Engineering

IT-Project Management

Software Engineering
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business

Vision and Scope Document

Software Project Plan

Project Schedule

Risk Plan
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business Vision and Scope Document

=  One of the most important tools of a project manager

= Enables that stakeholders and developers share a common
understanding of the needs - and the needs addressed by the

software
= Typical document outline ——
YOUR USER REQUIRE- g 00 YOU ReALIZE THAT | e
1. Problem Statement MENTS INCLUDE FOUR |3] NO HUMAN WOULD B€ _I{] 70 peTTeR ADD
a) Project background | !‘6’53«‘;&’?&%‘:‘““ o[ mmeisT
Stakeholders 1 allo
Users i | '

)

)
d) Risks
e) Assumptions

2. Vision of the Solution
a) Vision statement
) List of features
c) Scope of phased release (optional)
) Features that will not be developed E

Source: Stellmann, Greene (2006)
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business

= Used by many people in an organisation

Project manager: Communication of project status to stakeholders,
planning of team activities

Team members: Understanding the context of their work
Senior manager: Verifying that costs and schedule are under control
Stakeholders: Ensuring the project is on track

= Project plan consists of:

Statement of work (SOW): Describes list of features to be developed
and their required estimated effort

Resource list: List of all resources required for the project

Work breakdown structure: List of required tasks to develop the
software

Project schedule: Assignment of resources and calendar time to a
required task

Risk plan: Risks that could threaten the project and potential
means to mitigate these risks

Source: Stellmann, Greene (2006)
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mobile N\ Developing a
business Project Schedule (1)

1. Allocate resources to the task
2. ldentify dependencies between tasks

Until the Until the Until the Lntil the
predecessor f— — predecessor — predecessor predecessor f—
is finished starts starts finishes
The The The The
L dependent —p| cdependent dependent J dependent |a—
cannot start cannot start cannot finish cannot finish
Finish-to-Start (FS) Start-to-Start (55) Start-to-Finish (SF) Finish-to-Finish (FF)

Source: Stellmann, Greene (2006)
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business

3. Create a schedule

Developing a

Project Schedule (2)

Tima

Task A
[ Tas

Task D 1

¢
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Source: Stellmann, Greene (2006)
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mobile N\ Developing a
business Project Schedule (3)

Project Schedule

(] ik, Fama [ Dwslon | Predecem
I Software Project ATZE days
1 Requirements T whs
[F] Desgn 5whe |2
q Programming T G0 days 3
1 L 4
" Unil Tests for Feature A Zwha 3 @
n Frogram Festura A | Twhs 5 2wk %
1 1 ] D
’ Uit Tasts for Featura B d whs | 3 - o
| | A
B Pragram Feslure B Bwks 7 _ ()
; ! ! + §
" Feature-Complate Build 0 days | 6,8 >
! S
1 Test Preparation 40 days P 000 oy =
[ Build Test Flans [ E whs|2,3FF | 4 Q@
D
] Review, Gormect Test Plan: Z2whs| 11 3 g
D
1 Test Execution 52.5 days |12 ~
- o
"‘ Execute Test Plan & Iwks 9 g
- —
b Execube Test Plan B 1.5 wiks | 1455 b [18w
" | Fix Dafects 1wk| 14,15 I
L Fiegress Test Plan A B.5whs 16 T
W Feegreas Test Plan B Twhs 1758 " y
b Dualiver Bala Buikd 0 days| 17,18 ,.,'
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mobile N\ -
bUSINESS Risk Plan

= Arisk plan is a list of all risks that threaten the
project, along with a plan to mitigate some or
all of those risks.

» Building a risk plan
1. Brainstorming of potential risks
2. Estimate the impact of each risk
3. Make a mitigation plan

Source: Stellmann, Greene (2006)
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business Example of a Risk Plan

Risk plan for project ___Call center application project _
Assessment team members  Mike, Barbara, Quentin, Jill, Sophie, Dean, Kyle

Risk Prob. | Impact| Priority Actions
Senior mangaement will move call 3 5 15 [1. Mike will add a requiremenlts task to the
canier ofishore which will require an schedule for Quentin to begin investigating
]intafnatinnallzam:rn feature to be built internationalization requirements

2. If the call center is mowved, Mike will call a
team meating to review the schedule and
Barbara will inform tha rast of senior
management of the polential delay.

Jill will be pulled off of this project for & 3 12 1. Assign Kyle to work with Jill on the initial
|Royalty Archive project bug fixes programming tasks to make sure he is cross-
trainad

2. If Jill is pulled off, she will spend 10% of her
time reviewing this project with Kyle

|Reporting feature will be needed 2 4 8 [if this happens, Mike will work with Sophie and
Kyle o reestimate the programming lasks
Additional time will be needed to 5 1 3 |MNone

gather requirements from patential
users at Boston client

Will need to support tie-in 1o support 1 3 3 [None
additional database vendors

Source: Stellmann, Greene (2006)
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business Agenda

= Introduction to Software Engineering
= Software Engineering Process Overview

= Software Development Process Models
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mobile N\ Diversity of Software
business Engineering Approaches

» There are many different types of software and there is no
universal set of SE methods which is applicable to all of these.

= The types of Software Engineering methods and tools to be
applied depend on

= the type of application to be developed,
» the requirements of the customer and
= the background of the development team.

= Examples for different software projects:
= Adding new functions to ERP production system

= Development of a proprietary standard software (e.g. Office suite)
= Building of a website
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business Software Engineering Process

= The Software Engineering Process is a structured set of activities
to develop a software.

= Many different Software Engineering processes exist, but all of
them share the following aspects

» Requirements Specification: Definition of the behaviour of a
software

= Design and Implementation: Designing (e.g. modelling) and
implementing (e.g. programming/coding) the software

= Validation: Evaluating the features of the software against the
specified requirements

= Evolution: Modifying the software in response to changed
customer needs.

Business Informatics 2 (PWIN) SS 2011, Chair of Mobile Business & Multilateral Security 22




mobile N\ |
business Software Requirements

= Software requirements specify the desired behaviour of a
software.

= Requirements analysts (or business analysts) generate software
requirements specifications through requirements elicitation.

= |nterviews with the users, stakeholders and anyone else whose perspective
needs to be taken into account

= (QObservation of the users at work
= Prototyping of software

The gathered insights are summarised and send back to the users / stakeholders in
order to make sure everybody shares a common understanding about them.

= Software requirements should be documented in a Software
Requirements Specification, which complies with the
corresponding IEEE Standard.

Business Informatics 2 (PWIN) SS 2011, Chair of Mobile Business & Multilateral Security
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business Use Cases

A use case is a description of a specific interaction that a user may have
with a software.

Use cases are simple means for describing the functionality of a software.

Use cases do not describe any internal workings of the software, nor do
they explain how the software is going to be implemented.

Maintain Question
/
—
h
Parent\ Teacher \ 4.,.-#"" C hild
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business

Functional requirements define the explicitly perceptible
behaviour of a software.

Non-functional requirements define characteristics of a software,

Login,

Calculations,

Configuration Options,

Features (e.g. display of customer information)

which do not affect its behaviour (software quality attributes).

Usability
Performance
Error handling

Business Informatics 2 (PWIN) SS 2011, Chair of Mobile Business & Multilateral Security

Functional vs. Non-Functional
Requirements
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mobile N\ Software Design &
business Implementation

= Vision and Scope documents the needs of an
organisation

= Requirements specify the required behaviour
of software in order to satisfy those needs

= Design specifies how software requirements are
to be technically implemented
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business Validation

= A test case specifies a user test in order to evaluate a
specific software behaviour.

= Test cases are very similar to use cases as they
provide step-by-step instructions for the interaction
between the user and the software.

= A test plan is an organised list of all required test
cases to run through in order to evaluation the
functionality of a software against its specified
requirements.
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business Validation (2)

Test Case: Modify ltem

Description: This test case simulates one ofthe actions a stock adjuster would
perfarn each day. The userwill search for item by ltem 1D, and then modify the
item description.

Data Requirements:

= A typical test case is outlined in a
table, and includes:

A unique name and number

A short description of the test
case

Preconditions which describe

{Username} — User must have update privileges. User name must be unique (as
application does not allow simultaneous logins).
{Password} —must be valid for given {Usemame}

{ltemID} — any item that is currently in stockmay be used. ltems should he

selected at random. Use the following SQL query: "select iterm_id from items
where guantity = 0",
MNote: if two users open the same item for modification and one saves the item.
The second user will not be able to save their changes.
{ltemDescription} — The new item description should be the same as the old item
description, except with "modified" added to the end.

the State Of th e Softwa re ::xerzher Step Description Exzpected Result Lraamngaction %lﬁ::.rk
before the teSt Case 01 Invoke applicationfrom Main rnenu user_login ?mq
Steps that which make up the ?{gﬁﬁ%’%&};}“a‘a"f i b
lntel’aCthH dur]ng the teSt 02 Se?:;;twitg:n search from Searchscreenis | select_searc |2
menu. displayed h
Expected Resul ts, which 03 Entgrf{l}gn;m} inSExacth o pyrqperties searp;]_by_it 0
describe the expected state S - deneet 1
ress Edit hutton em for specified | press_edit 1
of the software after the test QlemDyis
case was run through ot
05 Modify the Itermn propetties modify_descr | 20
{itemDescription} inthe | screenis iption
Description field. Press displayed
Save button.
06 Press Main Menu button Mainmpnu return_to_ma [
dsplayed. i
Return to step 02 and
repeat.

Business Informatics 2 (PWIN) SS 2011, Chair of Mobile Business & Multilateral Security

28




mobile N\ Evolution:
business Change Control

= Change control a is method for implementing only those
changes that are worth pursuing while preventing

unnecessary or overly costly changes from derailing the
project.

= Establishing a Change Control Board
= Project manager
» |mportant stakeholders
= Designers, programmers, testers

= Change Control Board decides which of the requested
changes are actually going to be implemented.
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business Agenda

= Introduction to Software Engineering
= Software Engineering Process Overview

= Software Development Process Models
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mobile N\ Plan-driven vs. Agile Software
business Development

= Plan-driven SD consists of processes in which all activities have
been planned in advance and progress is measured against this
plan.

» In agile processes, planning is incremental and it is easier to
change the process to reflect changing customer requirements.

= In practice, most practical processes include elements of both
plan-driven and agile approaches.

Business Informatics 2 (PWIN) SS 2011, Chair of Mobile Business & Multilateral Security 31




mobile N\ Software Development
business Process Models

= Describe the development process by defining the process steps
and results

= Define principles, methods and tools for the development process

= Determine chronological sequence for planning, development and
implementation of projects

= Are available in a wide variety of approaches
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business Classification of Process Models

Sequential model —

= Consecutive phases with an increasing granularity and
milestones as results of phases

Modified sequential models

= Phases are interleaved with an increasing granularity and
milestones as results of phases

Evolutionary models

= No phases with defined results. Instead iterative cycles of
“design, implementation and validation”

Agile models

= Only a general framework for an approach, few rules, very
flexible, dynamic phases

planned
9|qIXa|J
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business

= The waterfall model (first described by Royce in 1970)

= There seem to be at least as many versions as there

are authors - perhaps more

Requirements
Definition

A

A 4

System and
Software Design

\ 4

A

Implementation
and unit testing

A 4

A

Integration &
System Testing

A 4

A

Business Informatics 2 (PWIN) SS 2011, Chair of Mobile Business & Multilateral Security

Operation and
maintenance

Sequential Models

Source: Royce (1970)
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business

= One or more documents are produced after each phase
and on which one has to “sign off”.

= Aspects worth mentioning:

= “Water does not flow up” - It is difficult to change
an artifact produced in the previous phase.

= Approach should only be used if requirements are
clear and well understood.

» Reflects traditional engineering practice
* Simple management approach

Business Informatics 2 (PWIN) SS 2011, Chair of Mobile Business & Multilateral Security
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business

Concept of
Features

™~

Requirements |- - oo . N
& Architecture

V-Model

Operation
and
Maintenance

/

System

Verification &
Validation

. e

Integration,
Detailed Design| " Test and
Verification
Implementation

= Horizontal lines denote the information flow between
activities at the same abstraction level.
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mobile N\ _
business V-Model

= Similar to pure waterfall model, but makes the dependencies
between development and verification activities explicit.

= The left half of the “V” represents development and the right half
system validation.

= Note the requirements specification includes requirements
elicitation and analysis.
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mobile N\ Evolutionary Models
business Example: Spiral Model

Specification of objectives, ik Analvs
evaluation of alternatives 1SK Analysis

Proto-

type
3

Proto-
type type
2

Requirements Sys. | Sys,
Plan Product | Product
Design Detailed
Design

Development
Plan

Regs.
Validation

Integration Design
Plan Validation

Development of

Planning next phase )
next version

N
\ o N
\ Integration & "~

\Test
Handover \\

\
\

Source: Marciniak (2002)
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mobile N\ Evolutionary Model Example:

business Spiral Model

Basic Concept

= Develop an initial implementation, demonstrate it to user, get
feedback and refine it until an adequate system has been produced.

Two types of evolution models:
= Exploratory
= Throw-away prototyping

Advantages

= Estimates for budget, schedule, etc. become more realistic as work
progresses

Disadvantages
= Requires expertise in risk evaluation and mitigation
= Appropriate only for large systems

Business Informatics 2 (PWIN) SS 2011, Chair of Mobile Business & Multilateral Security
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business

v '1
P 4 -
Extreme Programming

Release
Plan

Froject

Next velocity

Iteration

Failed Acceptance
Tests

Bugs
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_ Tteration
Planning

Agile Models Example:
Extreme Programming

-.EIH.EI:IUFI’I gt

Iteration

New Uszer Story,
Project Velocity

LInfinished Tasks Learn and

Coammunicate
I e

Functionality
= —aLatest

Development Jaﬂmﬁﬂ Version

M
Day by Day

lteration
Flan

u‘&k

Source: www.extremeprogramming.org, 2011

40



mobile N\
business

= Characteristics

Only a general development framework

Strong integration and interaction with the customer during the
development process

Short development cycles (e.g. 6-8 weeks)

Continuous change of project specifications / requirements

Direct and informal communication between the project participants
Little documentation

Requires a lot of discipline of all participants

Examples: eXtreme Programming, SCRUM, Feature-Driven
Development

= To be applied under the following circumstances:
= Specifications are uncertain and subject to continuous change

Innovative projects
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Agile Models
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business
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