Software Engineering Basics 9/22/2016

RE

S
&

Escuela Técnica Superior

de Ingenieria Informatica
sriaments de Lenguajes
Sistemnas Informéticos

Software Engineering
Basics

La traducci6n de este material docente ha sido financiada mediante la convocatoria 1.10B - Ayudas de innovacién y mejora docente, convocatoria 2013-
2014, modalidad B del Ii Plan Propio de Docencia de la Universidad de Sevilla. No ha habido financiacién alguna para este proyecto de otros soportes.

Software Engineering Basics

et
o~ « Learning objectives

Escuela Técnica Superior
de Ingenieria Informatica

ey — Review basic Software Engineering concepts:

-

. Software project
. CHAOS reports
" Gelveraies + Success and failure causes in software projects
4. S_oftware project ) .
lifecycles + Software project deliverables
. Information
systems

« Software project

w N

w

« Software project lifecycles
— Review Information Systems management levels.
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st | * The concept of software project
:":e”-;m?‘fj:fm - — Temporary effort performed to create a unique
M{ software product or service.
j‘ E{:m"es‘t - Developed by people.
. ::f:rynj'j:nj — It must be limited in time and cost.
e — It must be planned, executed and controlled.
uary 2016 Requirements Engineering
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* Roles in a software project (i)
o ) Project Responsible for project execution, with
(1. software project‘jti'-‘" ﬁ Manager executive capacity to make decisions in
s Softwa:;’:’oj:ct agreement with the customer.
N gzlfitf::':rsoject (ig Requirements | Also known as analyst. Responsible for (1)
lifecycles engineer interacting with customers & users to obtain
> o their needs, and (2) for requirements
management and development.
Development | All the people involved in software
ﬁ team development: software architects, Ul
designers, programmers, test managers, DB
managers, etc.
Quality A group of people responsible for the quality
(ig assessment | of the resulting products, i.e. documentation
team and software. They are usually responsible
for process quality as well.
February 2016 Requirements Engineering
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deliverables
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lifecycles
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» Roles in a software project (i}

e Customer

Responsible for project funding with
executive capacity to make decisions. She
usually has a global vision of the business
model.

User

Potential user of the software to be
developed in the project with a detailed,
sometimes partial, vision of the business
model.

Customer
IT manager

Responsible for customer technological
environment on which the system to be

develop must be integrated.
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M Successful W Challenged M Failed

Source: http://www.griddynamics.com/mobile-a.

<. |» The CHAOS reports (1996 > 2012)

100%

2010

-design-part-1 rinciples-with-scrum,
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2. CHAQS reports t,
. Software project

The CHAOS reports (1996 > 2012)

WHY IS YOUR
PROTECT FOUR
MONTHS BEHIND?

T COMPLAINED TO HER
BOSS, WHO PROMPTLY
MISINTERPRETED THE

1 STILL DONT HAVE
THE USER’S REQUIRE —
MENTS BECAUSE SHE'S
A COMPLETE NUT JOB.

1T’S YOUR JOB TO
MANAGE THAT

PROCESS! PROBLEM
o I

ER TO WORI

s
g
g
:
2
g
g
8
5

THEN EVERY MEMBER

OF HER FAMILY GOT SHE PROMISED TO COME UP WITH MY OWN ALl
A SERIOUS ILLNESS. aoavEME e, REQUIREMENTS, SO PRODUCT
THEN SHE GOT CALLED R TS T JUST COPIED THE SIMILAR

TO JURY DUTY.

Source: http://dilbert.com/strip/2006-02-26

IT WAS TOO HARD TO

REQUIREMENTS FROM

ANOTHER PRODUCT. y.g\)) ll:y”;pﬁTr?

s Engineering
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3. Software project
deliverables

4. Software project
lifecycles

5. Information
systems

2. CHAOS reports ‘

« The CHAOS reports (1996 > 2012)

— Successful project factors

User involvement

Executive management support
Clear statement of requirements
Proper planning

Realistic expectations

Smaller project milestones
Competent staff

Ownership

Clear vision & objectives
Hard-working, focused staff
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2. CHAOS reports 1"
. Software project -

deliverables

4. Software project
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5. Information
systems

« The CHAOS reports (1996 > 2012)

— Challenged project factors
 Lack of user input
+ Incomplete requirements & specifications
« Changing requirements & specifications
» Lack of executive support
» Technology incompetence
+ Lack of resources
« Unrealistic expectations
» Unclear objectives
+ Unrealistic timeframes
« New technology

Software Engineering Basics

.
2. CHAOS reports ¥

3. Software project -
deliverables

4. Software project
lifecycles

5. Information
systems

« The CHAOS reports (1996 > 2012)

— Failed project factors
« Incomplete requirements
+ Lack of user involvement
+ Lack of resources
« Unrealistic expectations
» Lack of executive support
+ Changing requirements & specifications
« Lack of planning
- Didn’t need it any longer
« Lack of IT management

« Technology illiteracy

9/22/2016
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ol | * The CHAOS reports (1996 > 2012)
deIngenieria Informatica
Departamento de Len
Sslemas Info Factors of Success Points
N User involvement 20
[ 2. CHAOS ts = Executive support 15
X repol ¥ —
T .t Clear business objectives 15 Factors of Suc Points
deliverables Em?n?na! matrty = Executive ment support 20
4. Software project Optimization 11 e ——— =
lifecycles Agile process 11
i Optimization 15
5 Isr;/fsotl'en:stlon Project expertise 5 p.
EAlm 5 Skilled resources 13
Execution 3 Project management expertise 12
Tools and infrastructure 2 Agile process 10
Clear business objectives B
maturity B
2 0 1 0 Execution 3
Tools and infrastructure i
201¢ Req nen 1gine \
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+ The cost of a change in a (traditional) project

€l

_/

inception

time

Early problem detection ,
avoids project budget \
overruns \
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. Software projec:“,?‘. -
deliverables &

lifecycles

o

. Information
systems

« Software as a engineering product

— The set of products to be developed and delivered
to the customer during a project are known as
deliverables.

A

Requirements Engineering
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. Software projec ih
deliverables =

" lifecycles

. Information
systems

w

Usual products before project start

Reqguest for Proposals

Pliego de Prescripciones Técnicas (public admin.)
Offers

Contracts

They should make clear ...

The requirements to be met by the system.

The project deliverables.

The budget and project schedule.
Technical constraints.

Penalties for delays.
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. Software projec 5-,;;_5
deliverables T

lifecycles

o

. Information
systems

Usual project deliverables
« Project plan

— |

» Progress reports

+ Reguirements specification
» Design document

+ Test plan

» Source code

+ Executable software

+ User manuals

February 2016
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. Software project
. CHAOS reports
. Software project

N

. Software projec ;,4‘\5
lifecycles

systems

— A software project lifecycle specifies its general
approach, indicating the processes, activities and
tasks to be performed and in what order, the
products to be developed, and which of them will
be delivered to the customer in a specified order.

February 2016
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2. CHAOS reports
3. Software project

lifecycles

T Tntormation
systems
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4. Software projec#:
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« Classic lifecycle (waterfall)

Each phase starts when the previous one finishes.

It is assumed that all requirements are known.

It takes a long time to deliver the software.

It is better that not following any lifecycle.

It is the ideal, easiest lifecycle to plan.

Require
ments

Escuela Técnica Superior
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. Software project
. CHAOS reports
. Software project

N
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lifecycles
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systems
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« The evolutionary lifecycle

— Gathering all requirements at the beginning is
virtually impossible.

— Customer & user needs evolve during
development.

— Reguirements-development-evaluation cycles

— Evaluation results guide the evolution
to the next version.

Versions vs<
NS
\

| Dr. Barry Boehm .
| Creator spiral pattern Evaluation

9/22/2016
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« Incremental vs. iterative

\
\ Don’t Know What | Want, But | Know How to Get it
| Jeff Patton, 2008. http://ipattonassociates.com/

Engineering

1. Software project
2. CHAOS reports
3. Software project

lifecycles

g rat
systems
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« Agile methods lifecycles

@INDIVDUALS AND  INTERACTIONS
AD TS

|§J @WKING @FFVJbRE \E%ON
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CONTRACT NEGOTIKTION
DRESTONDING TO CHANGE OfER
FOULOWING APLAN
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« Agile methods lifecycles

— They are evolutionary lifecycles with short

1. Software project H H H H H H
2 Chaos repore iterations to improve communication with
* Selveranies | customers & users.
4. S_oftware projecr‘:.h. . .
L — in each iteration, new customers & users requests
systems (requirements) are incorporated.
ments
N
Iteration 1 Iteration 3
201¢€ Requ en \gir ! 20
\ Software Engineering Basics
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« Incremental and iterative in agile projects

( Revisiting the Iterative Incremental Mona Lisa
rli_) Steven Thomas, 2012. http://itsadeliverything.com

9/22/2016

11


http://itsadeliverything.com/
http://itsadeliverything.com/

Software Engineering Basics

Software Engineering Ba

sics

. Software project
. CHAOS reports
. Software project
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« Waterfall vs. agile lifecycles

~

Predictive Process
(Waterfall)

Constraints Requirements Cost

Plan
Driven

Adaptive Process

(Agile)
Schedule

Value/
Vision
Driven

Estimates Cost Schedule Features
The plan creates The vision creates
feature estimates

L cost/schedule estimates

r— ——

Waterfall, Agile & the “Triple Constraint”
Tom Sylvester, 2013. http://tom-sylvester.com/
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. Software projec "‘ -

« Waterfall vs. agile lifecycles

Whiteboard: How Can You Make Waterfall
More Agile?

February 2016
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« The V-model
— it maps a type of testing to each product of each

. Softy j . . .
e proect phase according to their abstraction level.
. reports
. Sof_tware project
. Software projec '." -~
lifecycles
- nrormation Customer - Acceptance
systems Requirements < validate 4 Tests
1 L
Product "
Requirements < validate l System tests
1 L
Design = Integration {
Architecture Tests
\ Z
Implementation T Unit Tests
Components ‘ :
2016 Requirements Engineering
D. 45
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« Organization management levels
— Information systems should help organizations to...
» Make competitiveness strategic decisions.
+ Make business tactical decisions.

« Perform business processes and
their associated operations.

Big Data

Tactical

Operational \ ]

Source: O'Brien and Marakas, /ntroduction to information Systems,15th edition,

Engineering

9/22/2016

13



Software Engineering Basics

RE

Software Engineering Basics

woN e

>

. Software project
. CHAOS reports
. Software project

. Software project

o

deliverables

lifecycles

Information
systems

-.

Management levels of an organization
— Information systems software...
* [t is the most commonly developed on demand.
« ltis the subject of most methodologies.
« itis the kind of software where requirements are
most important.

Big Data

Tactical

Operational \

Source: O'Brien and Marakas, /ntroduction to Information Systems,15th edition,
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