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Types of software developers

= Many people write programs
- Amateur
= Business people » Spreadsheets
= Scientists and engineers #» Simulation and data analysis tools

= Hobbyists...

« Professional

= Application suites (productivity software, graphic design, IDEs...)
= Mobile and web app developers

= Video game developers...

What are the fundamental differences 0
between amateur and professional software? g
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Amateur vs. professional software development

Amateur software Professional software

Number of Single (or a very

Team
developers reduced group)
MlmlEEr @i Very limited Many -
end-users (potentially millions)
Documentation Optional Essential

(though recommended)

= Software is more than code
« Program design documentation, user guides...

= Software engineering intends to support professional software
development

What kind of software should ﬁ
you be developing? Why? B
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What makes good software?
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Types of applied research applications

= Industrial
- Embedded, real-time, safety-critical
- E.g. Data collection and control systems

= |nteractive transaction-based

- Databases, distributed access, communications, HMI
- E.g. Web applications

= Scientific and technical
- Simulation, optimization, planning
- E.g. Modeling tools

[ You typically need to combine elements from all of them ]

UNIVERSIDAD 25 e $ & PONTIFIC) ,
ICALS % ¢ ICADE

COMILLAS

M A D R I D



Spiral software development

1. Specification &
Design

~

2. Implementation

Releases
(Alpha, Beta, RC, RTM)

4. Analysis &
Evolution

J

3. Testing &
Validation
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System modeling
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Unified Modeling Language (UML)

= Start coding right away is a bad idea
« Inthe long run you need to rewrite most of it

J/
[ DESIGN BEFORE CODING! ,Aq

= UML is a set of universally standard diagram types to model
software systems from different perspectives

= These diagrams are used throughout the development process
- Facilitate discussion during requirements elicitation
- A detailed description makes implementation easier
« Technical documentation when the project is over
» They need to be kept up-to-date!
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UML diagrams

Structure diagrams Behavior diagrams

Use case diagram

Class diagram

Activity diagram

Object diagram

Package diagram State machine diagram

Composite structure diagram Interaction diagram

Sequence diagram

Component diagram

Communication diagram

Deployment diagram

Timing diagram

i I g g B

Profile diagram Interaction overview diagram

= Check http://www.uml-diagrams.org for details
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http://www.uml-diagrams.org/

Structure diagrams | Class diagram

Person

#name : String

# gender : String
# address : String
#age :int

+ sethlame ( name : String ) - void

+ getMame ( }: String

+ setGender { gender : String ) ; void

+ getGender () String

+ setAddress ( address : String ) ; void
+ getAddress () : String

+setAge (age :int) : void

Account

- accountld : int
- balance : double

+ setAccountld { accountld - int ) : void

+ getdccountld () :int

+ setBalance ( balance : double ) waoid

+ getBalance ( ) : double

+ computeDeposit { deposit: double ) double

+ computeWithdraw { withdraw : double ) ; double
+ computeBalance ( ) : double

+ closeAccount () void

+getAge () int

7

Teller

- customer : Customer
- deposit: double

+ newAccount { cust : Customer, accthum : int, deposit : double ) : void

+ deposit { cust: Customer, accthum :int, deposit : double) : vaid
+withdraw ( cust: Customer, accthum ; int, withdraw : double) : void

+ balancelnquiry { cust : Customer, accthum : int, balance : double ) : void
+ closeAccount ( cust: Customer, acctMum ;int )

Customer

- bankAccount : Account
-person: Person

+ sethame [ name: String } : void

+getMame () String

+ setBankaccount { bankAccount : Account ) void
+ getBankAccount { ) Account

+ setdddress ( address: 3tring ) void

+ getdddress () String

s
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Behavior diagrams | Use case diagram

«subsystemy»
Bank ATM

Check
Balances

Deposit
f :: Funds
Wltl'ldraw
Customer Cash

Transfer
Funds

<

ATM Technician

© uml-diagrams.org
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Behavior diagrams | Activity diagram

Accounting Inventory Vendor Stockroom Manager

uer
Check inventory Query

levels

Report inventory
levels

Levels

Inventory
levels low?

Create purchase

order Schedule delivery

L

Pay invoice r Item delivery

Update inventory .
’ levels Stock items
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Behavior diagrams | State machine diagram

state machine Bank ATI'I.Q © uml-diagrams.org

turn off [ shutDown

= A\

Off

turn on / startup
failure
turn off Self Test
! shutDown

\f ) failure
[ Idle sefvice Maintenance Out Of
Service

senvice

cardinserted cancel

V

/ Serving Customer \

failure

entry / readCard
exit / ejectCard
Customer )
Authentication T?:::‘;:; gn Transaction
- ]
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Behavior diagrams | Sequence diagram

sd Online_Bookshop ) © uml-diagrams.org

:Web Customer

:Online
Bookshop

search inventory

2
N

add to shopping cart

|
i
|
|
|
view book description ’E;l
I
|
I
|
r
|

ref ) Checkout

-1

UNNERSIDAD PONTfF,CM
ICAI ICADE

Chapter 1. Introduction to software engineering Escuela Técnica Superior de Ingenieria (ICAIl) 15 C O M l l_ LA S

Advanced Computing Tools for Applied Research | MRE Universidad Pontificia Comillas




Some UML tools

= Browser
C reate '?f"‘,f‘?
<> |
— Lucidchart
= Desktop

astah~ IBM. RiELD] B R software

% SmartDraw kStarUML

Communicate Visually

Visual @ Paradigm
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Takeaways

= Software is much more than code
- Remember what makes good software

= Software development should be incremental

= Not all applications are the same
 Always bear in mind your particular requirements

= Modeling your tool before you start coding is worth the effort
« Prevents misunderstandings of the specification
- Improves communication within the development team
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