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Navrh informacného systému: témy

* Ciele navrhu

 ERD

* DFD

* Principy OOP

* Objektova normalizacia
*SDD

e Architektonické pohlady
* UML diagramy

* Architektonickeé styly

* Navrhoveé vzory
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High cohesion Low coupling
(parts belong together) (minimal contact)

High cohesion and low coupling—nbridge example



# "\ component

High coupling ¢

A guestionable architecture—high coupling in a truss



Principal goals of software design:

* Sufficiency:. handles the requirements
* Understandability.: can be understood by intended audience
* Modularity: divided into well-defined parts

* Cohesion: organized so that like-minded elements are grouped
together

* Coupling: organized to minimize dependence between elements
* Robustness: can deal with wide variety of input

* Flexibility: can be readily modified to handle changes in
requirements

* Reusability. can use parts of the design and implementaion in
other applications

* Information hiding: module internals are hidden from others
* Efficiency: executes within acceptable time and space limits
* Reliability: executes with acceptable failure rate



To express requirements, architecture, and detailed design

Use case model Class model
Do this ..." “With objects of these classes ...”
e.q.”, engage foreign characler e.g., with Engagement ... classes
Target
Application
Data flow model State model
“n this way ..." reacting®> mese events ..”
e.g., character scores flow e.g., when foreign characier enters
from ... to ...
" Video game example




Usze case model:
Businegs | Use case
USE Case —
.l-l'-'_lr'-.'-._
~==""" claborated by
sl
Sequence | 0000 Scenarios
diagram
Target Clas
Apelkation lass model
____'_-—'—'_ e
— m—
Data flow model State model

The role of use case models in design




Use case model

Target
Application
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Class model

Package

Consisis

i

Class -

Data flow model ‘ \'1 State model

The role of class models In design




Use case mocel Class model
—— 7
i o
- e rr-_,_-'
i'“x
x‘:ﬁ
Data flow model ‘ State model ‘

Processing element T Data type
'1“ "*.,_1.‘
organized N il
by ... \H_ Data store
5
Subprocessing element

The rale of component models in design




Use case model
p

T

il

Compaonent model

The role of state models in design

Class mociel

Target __-—-‘"___-__
Application

State model: “reacting to these evenis”™

States - ——————— —»| Substates

Transitions




Frameworkclasses

The archifecture

The detailed design

Domain classes

DVD

The Class Model =7

Class model vs. architecture and detailed design



Entitno-relacny

diagram

Description

Name

Number

e

Employee

MMechanic

Number ——

RepairJob

pojem: entita

Repairs

Manufacturer

E ISA E

Salesman

Date

Date Sells Value

License o
Comission
Car
\ seller buyer
Year lient D
Model L= -
MName Phone

Address




CUSTOMERS

cust_ID_PK (PK)
title

first_name
middle_name
last_name

suffix

email

company
display_name
print_on_check_as
billing_street
billing_city
billing_state
billing_zip
billing_country
shipping_street
shipping_city
shipping_state
shipping_zip
shipping_country
other_details

ORDERS

PRODUCTS

order_ID_PK (PK)
cust_ID_FK (FK)
invoice_creation_date
delivery_due_date
payment_due_date
custom_message

product_ID_PK (PK)
name

description

price

ORDERS/PRODUCTS

order_product_ID_PK (PK)
order_ID_FK (FK)
product_ID_FK (FK)
quantity

GENERAL SETTINGS

settings_id_PK (PK)
first_name
last_name
company

street

city

state

Zip




Validate
deposit

account o

and depost

Partial data flow diagram for an ATM application

Printer

Creata
Account



Principy OOP

90 roky 20.storocia
v centre pozornosti su DATA!
operacie nad datami su blizko dat

OOP = inheritance + polymorphism + encapsulation

abstrakcia
abstraktny datovy typ (ADT)
ako funguje polymorfizmus?

Kritika: priliS zvazujuce a statickeé hierarchie tried
nové trendy — nahradzat objekty a triedy a dedi¢nost
inymi konceptami a mechanizmami (jazyk GO)



Navrh datoveho modelu:
objektova normalizacia

TONF

definice

Trida je v prvni objektové normalni formé (10NF), jestliZe jeji objekty neobsahuji
skupinu opakujicich se atributii. Takové atributy je tieba vyclenit do objekti nové
tfidy a skupinu opakujicich se atributli nahradit jednou vazbou na kolekci objektu této
nove tiidy. Schéma je v 10NF, jestliZze vSechny tf¥idy objekti v ném jsou v 10NF.

ey PRISRIRIS——



Navrh datoveho modelu:
objektova normalizacia

Objednavka

Dodavka

jméno dodavatele
prijmeni dodavatele
adresa dodavatele
jméno klienta

prijmeni klienta

adresa klienta

datum objednéavky
zpusob platby

nazev prvniho produktu
cena prvniho produktu
nazev druhého produktu
cena druhého produktu
nazev tretiho produktu
cena tretiho produktu

jméno dodavatele
prijmeni dodavatele
adresa dodavatele
jméno klienta

prijmeni klienta

adresa klienta

datum objednavky
zplisob platby

nazev prvniho produktu
cena prvniho produktu
nazev druhého produktu
cena druhého produktu
nazev tretiho produktu
cena tretiho produktu

povodny model...




Navrh datoveho modelu:
objektova normalizacia

Objednévka 1 % Produkt

jméno dodavatele produkty p . | nazev
prijmeni dodavatele i cena
adresa dodavatele

— produkty p

jméno klienta
prijmeni klienta
adresa klienta Dods
odavka
datum objednavky
zplsob platby jméno dodavatele

prijmeni dodavatele
adresa dodavatele
jméno klienta
prijmeni klienta
adresa klienta
datum dodavky
zplsob platby

10ONF



Navrh datoveho modelu:
objektova normalizacia

20NF

A e i e D M Ui — T—

definice

Ttida je v druhé objektové normélni formé (20NF), jestliZe jeji objekty neobsahu-
Ji atribut nebo skupinu atributli, které by byly sdilené s n&jakym jinym objektem.
Sdilené atributy je tieba vyc€lenit do objektu nové tfidy a ve viech objektech, kde
. se vyskytovaly, nahradit vazbou na tento objekt nové tiidy. Schéma je v 20NF
| jestlize vSechny tfidy objekti v ném jsou v 20NF.

T EI PRI S —

| S—— S— —
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Navrh datoveho modelu:
objektova normalizacia

Kontrakt 1 1 Objednavka |, . | Produkt
jméno dodavatele {detalil datum produktyy— . | nazev
prijmeni dodavatele objednavky —produktyp —-—| cena
adresa dodavatele

er‘l}.—f'nG k}liEIj}tEI Dodavka :

prijmeni klienta 1 oo 1

adresa klienta {detal datum

zpusob platby dodavky

20NF



Navrh datoveho modelu:
objektova normalizacia

3ONF

definice

Ttida je ve tfeti objektové normalni formé, jestliZe jeji objekty neobsahuji atri-
but nebo skupinu atributi, které maji samostatny vyznam nezavisly na objektu,
ve kterém jsou obsaZeny. Pokud takové atributy existuji, je tfeba je vy¢lenit do
objektu nové tfidy, a v objektu, kde byly obsaZeny, nahradit vazbou na tento
objekt nové tiidy. Schéma je v 30NF, jestliZze vSechny tfidy objektd v ném jsou
v 30NF.

i
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Kontrakt

zpusob platby

Navrh datoveho modelu:
objektova normalizacia

ddetalil

— klient)

— dodavatelp

. 4detail

Osoba

jméno
prijmeni

Objednavka |, . | Produkt
. datum produktyp . | nazev
objednavky | _produktyp ———| cena

Dodavka y
| datum
dodavky
Adresa
1 | ulice
adresap & p.
PS
3ONF

Viac: http://www.agiledata.org/essays/classNormalization.html



http://www.agiledata.org/essays/classNormalization.html

Navrh datoveho modelu:
objektova transformacia

(=

Products
Set

Company

producer

name
address

Contract Product
date product ,| name
amount pricePerUnit
totalPrice cUsomer

Customers
Set

neefektivhe dotazovanie

Person

name
surname
address




Navrh datoveho modelu:
objektova transformacia

Contracts
Set
Contract
date product
amount
totalPrice cHEomer

neefektivnhe dotazovanie:

Product Company

name producer | name

pricePerUnit address
/"‘

Customers
Set

(Contracts select: {:c | c.customer.address = 'Prague'})

collect: {:c | c.product }.

Person

name
surname
address

Jak je tedy vidét, vyrobky objedndvané zdkazniky z Prahy ziskdme tak, Ze nejprve
vybereme smlouvy zdkaznika z Prahy a potom z vysledku sesbirime vyrobky.




Navrh datoveho modelu:
objektova transformacia

Contracts Products
:Set Set
Contract Product Company
dete {Set} contracts | name producer | name
amount 3 pricePerUnit address
totalPrice Gaaspen

Person

Customers
:Set

efektivnejSie dotazovanie:

name
surname
address

Products select: {:p | p.contracts.*.customer.address = 'Prague'}.
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Navrh datového modelu:
refaktorizacia

Priklady:

. Pfesun metody do nadtfidy. ProtoZe se metoda z nadtfidy d&di, zistdva funk&nost

instanci beze zmény.

. Pfesun deklarace datové poloZky do nadtiidy. ProtoZe se deklarace z nadtiidy d&di,

zustéva funk&nost instanci beze zmény.

- Rozdéleni kédu jedné metody na dvé metody, kde kéd jedné metody obsahuje volani

druhé metody.
Operace inverzni k operacim 1., 2. a 3.

. Pfeymenovani jména tfidy nebo metody nebo datové slozky v&etnd prejmenovani

viech voldni této tiidy, metody nebo datové slozky.

. Vykonani transformace podle pravidla n&jaké normélni formy.



_|=r 4. Dependency description

4.1 Intermodule dependencies
4.2 Interprocess dependencies

1. Introduction
1.1 Purpose g chitecture
1.2 Scope
1.3 Definitions, acronyms, :
and abbreviations  :
2. References qr

3. Decompaosition description

3.1 Module decomposition
3.1.1 Module 1 description
3.1.1 Module 2 description

3.2 Concurrent process

decomposition
3.2.1 Process 1 description
3.2.2 Process 2 description

3.3 Dala decomposition

3.3.1 Data entry 1 description
3.3.2 Data entry 2 descripiion

4.3 Data dependencies

F
5. Interface description

5.1 Module interface
5.1.1 Module 1 description
5.1.2 Module 2 description
5.2 Process interface

5.2.1 Process 1 description
5.2.2 Process 2 descripiion

6. Detalled design

6.1 Module detalled design
6.1.1 Module 1 detail
6.2.2 Module 2 detail

6.2 Data detailed design
6.2.1 Data entity 1 detall
6.2.2 Data entity 2 detall

IEEE 1016-1998 SDD




UML in a nutshell...

* Mnozstvo spOsobov, ako timu vyvojarov
vysvetlit architekturu, UML je priemyselny
standard, ktory by informatici mali vediet
pouzit

* Modelovaci jazyk, model = zjednodusena
skutoCnost’

* UML:

— stavebneé prvky,
— pravidla na ich kombinovanie
— bezne mechanizmy



Stavebne prvky (building blocks)

Elements
Relationships
Diagrams

Elements:

 Structural (static parts)
* Behavioral

* Grouping

* Annotational



Structural Elements

CIaSS name Interface interface

-attribute1:int nterface namae

+operation? (void

Component Node
name
: ; narme |
(conforms to and (computational resourse
provides realization existing at runtime, with

of a set of interfaces) some memory and CPU)



Behavioral Elements

Interaction State

[ State

Grouping Element ;LQE |

Anotational Element

note




Relationships

Dependency
Class1 Class2
i——————% |
Aggregation

Company | - 1 = |Employee
employer

Generalization

Subclass | Superclass |




Common Mechanisms

Specifications — textual description —
Adornments — public(+), private(-), |7
protected(#) voperatont O voi

Common divisions - notation about instances:

instance
.class_of anonymous_instance

a:circle

Extensibility — UML is open

— Stereotypes
— Tagged values

— Constraints



Diagrams

Structure diagrams
class, component, deployment, package diagrams

Behavior diagrams
activity, statechart, use-case, communication
diagrams

Interaction diagrams
sequence diagrams, collaboration diagrams



Class Diagram

Shows set of classes, interfaces, and
collaborations and their relationships

static design view of a system

10



Class Diagram

Customer . | Portfolio . | Account
1 1
T4/
Cash Account . |Transaction | . 1 Holding
___-"

Buy Sell

11



Component Diagram

Organizations and dependencies among a set
of components

Static implementation view of a system

Component diagram maps to classes, interfaces
or collaborations

communicates the overall pattern for the system
to be followed by developers (e.g. MVC or DAO)

12



Component Diagram

22 |SP==
search

== Sgnylef== c«SpssionBean®»
=

SearchControllerf-———— searchEngine

g |SPee
SearchResulis

13



Deployment Diagram

Configuration of run-time processing nodes
adnd the components that live on these nodes

Static deployment view of an architecture

Nodes typically enclose one or more
components

Helps developers to understand the boundaries
of the system components and what protocol
they will use to communicate with dependent
components

14



4
Browsar Hitp

Deployment Diagram

Wieh Seraor
| | s Sanviet==
[ ]SearchConiraliar
| a,
|
I
|
|
W

=

o u JEP ]
SearchResuls

Ml

|
««SegsionBean»»
% FearchEngine

P

15



Package Diagram

Special kind of class diagram
Organization of system in groups

16



Package Diagram

-

==glbsystem==
CustomerProfile

==gubsystem==
OrderEntry

N

P (R T ==gubsystem==
Marketing
™
T
1
=25 hsystem==
Security

1

________ ) ==gubsystem==

InventorySystem

17



Activity Diagram

Special kind of statechart showing flow from
activity to activity within a system

Dynamic view of the system

Modelling system function and emphasizing the
flow of control among objects

18



Activity Diagram

!

Activityl

(" Activityz

.) [ Actiity3 .)

event[failed]

event[succeeded)

| Activityd i.

Activitys

( ActivityB )

19



Statechart Diagram

State machine consisting of states, transitions,
events, and activities

Dynamic view of the system

Used for modelling of behavior of interface,
class, or collaboration

Event-ordered behavior of an object, reactive
systems

20



Statechart Diagram

Hold }IElnnkingl cancel[failed] ﬁ_‘r:ancelledl
book o

booked[success]

W

(EEHEEI

21



Use-Case Diagram

Set of use cases and actors and their
relationships

Static use-case view of a system
Model behaviors of a system

22



Use-Case Diagram

Browse Catalog > i
=7 Catalog Systemn
sSearch for Product

Create Customer Account R j i:
Euatnmer\ Service Hep

Checkout
—-

Warehouse

23



Sequence Diagram

Interaction of a set of objects and their
relationships, including the messages
dispatched among them

Interaction diagram emphasizing the time
ordering of messages.

Communicates flow of events between objects,
useful in cases of complex interactions.

24



Sequence Diagram

i Start Ohject Ohject1 Ohject2
Actor
=tart o
==1" create I |
B==r— create o
=" | -=::]_|
-|-| loadData
I

getAttribute




Collaboration Diagram

Interaction of a set of objects and their
relationships, including the messages
dispatched among them

Interaction diagram emphasizing the structural
organization of the objects that send and
receive messages. Isomorphic with sequence
diagram.

26



Actor

Collaboration Diagram

1: Stat—=

Start Object

Ohject1

;:;r*l.*l: create

1.1.1: create —t==

"4, 1.2: getatiribute

1.1.1.1; loadData 1=

27



