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Database Relationship Model.

Types of cardinality: One-to-one, one-to-many and many-to-many.

*Entity: a thing of the real world, unique in a diagram
-Attributes: from the entities (describe them)

- Main identifier (only1) = Reg
—@ plate number ;
Keys o8 ‘“"’"’“\\m'

-> Alternative identifier (there can t \
~——@ frame number Qxc;ml\c‘ 3
Corsiaterny
\30(]0}‘.5"‘
Puva by

*Relationships: how entities are assc
interaction

Column (attribu

Name 'Tele-_phone Number

John Smith 666555444
?mw
Mary Johnson 655655655 1
Juan Gomez 625256625 A
Joe McGregor 639852147 Cu
Ana Garcia 654123987 ) Ca
g

Person (ID number, name, age)

ID
Person | @ ID number ID_(
ID_0
O O
age name T

ID_0C

AC\D



Information Systems, Information Management

Unit 2

What’s a database?

Database: collection of related data(names, tfl numbers...)
1-With any size and complexity.

2-They are really useful.

3-They are used to structure all types of information(data already
processed)

4-Specific purpose.

The data in a DB could be stored and maintained or used.

2 &em n'l':aDD
There are three main elements in a DB: model(how designed), —> —Te
schema(what can be stored) and instances(stored information). -|nsx°,\;)
Data modeling: process to create an abstract representation of the
real-world in a DB. What is important there?
Data structure: Derived from the representation. L
VL, e, L O -

3-layer architecture ) @ A !C f"f" [0

1-Presentation tier, what the usersees. , 5 | |  © 10101

2. Logic tier; where the work happens. L ... o Daie

3- Data tier, the DB itself.

Database Management Systems (DBMS).
They are a collection of programs that enables users to create and
maintain a DB, they facilitate the process with the DBs. They have 4
steps:

1-Define the DBs, types, structures...

2-Constructing the DB storing the data

3-Manipulating like updating the DB

4-Sharing a DB with multiple users
They also give protection, they need maintenance and a response to a
query. In essence, a DBMS allows users to create, maintain and exploit
the information.



SQL Queries Exercises — Orders DB (1)

Retrieve...

1. All the information about the suppliers

(20 tuples)

2. The data about the products that are discontinued

|productip name upplieriDfcategorylD| price [stockldiscontinued|
_ 5 Chef Anton's Gumbo Mix 2 2 21.35¢] 0 Yes|
"~ 9|Mishl Kobe Niku 4] 6 97o0€] 28] Yes
T 17lMicemutton | 7| 6 39.00€ ol  ves
) 24 mcmwm:w Fantdstica - mlc B 1 . H.ma € N.c. <‘mm
28[Ressle Saverkraut 12| 7/ 4s60€| 26|  ves

| |~m ..m.q._.ﬂmmmmﬁuwmcmwmr:mw i 12 6123.79€¢| o0 ,| Yes|
»N,, Singaporean Iow_am: mzmo_ me \NO L.. S ..E.oom 26/ - «mw

3. The name, price, and stock of the discontinued products whose price is greater than 100€.

name

price [stock]

Thuringer Rostbratwurst{123.79 m_‘ o

4. The orders that are less than 13 years old (hint: check what the YEAR and the DATE functions

are used for)

(13 tuples)

5. The countries to which some order has been shipped (without repetitions and ordered

alphabetically) delivered by transporte

r 3 and managed by employee 4.,

Austria |
Tumj:._m-.x.

Germany|

6. The name and the price of the five most expensive products of category 8, descendingly by

price {hint: check the TOP operator)

_ name price *
\Carnarvon Tigers 62.50 €
kura  31.00€
{Gravad lax so0e
Nord-Ost Matjeshering|25.89 €
Inlagd " heooe

7. The contact person and the phone number of the customers that don’t have fax.

contactPerson | telephone ﬁ
Antonio Morenol(s) 555-3932 |
Pedro Afonso  |(11) 555-7647 |
Helen Bennett |(198) 555-8888
Philip Cramer  [0555-09876 |
Jaime Yorres  |(415) 555-5938|
Alexander Feuer [0342-023176 |
Michael Holz  [0897-034214 |
Jose Pavarotti ((208) 555-8097,



SQL Queries Exercises — Orders DB (2)

Retrieve...

1. The ID, name, price and final price (price + VAT; 21%) of all the products
(41 tuples; excerpt below)

T-&:ﬂ_u name price ffinal_price
[ 3 Aniseed Syrup 10.00 € 12.1

5 (Chef Anton's Gumbo Mix 21.35€| 258335
- u_c:nﬂmlom.m qum:_n Dried Pears|30.00 € 36.3
0 zo_.n_.,s_ooam Qm:smqé mmcnm hga‘_..oo € 48.4

2. For each order, its ID, the customer, the employee, the order date, the delivery date, and
the difference between these two dates (hint: use the DATEVALUE function)
(S5 tuples; excerpt below)

jorderiDjcustomerfemployee| orderDate [deliveryDate[delivery_time]

10252 SUPRD 4{06/07/2009 | 21/07/2009 15
10255 RICSU ofsor/2009! 27/07/2005] 18
10258[ERNSH | 1[14/07/2009 | 01/08/2009 18

3. The name, year of birth, and number of days worked for the company of each employee

name (birth_yearjdays_worked
Nancy 1968 10150/
lAndrew | 1952] 10411
lanet | 1971] 10546
Margaret| 1958 9783
Steven | 1955 9616
w?en:mm_ 1961 |..Lxm\mﬁml
Robert 1961 9539
,rmca 1958] 3477
>§m - 1969 9222
Ez: T 19rs 7349

4. All the data of the customers ordered by country
{36 tuples)

5. The name, surname, country, city, and postcode of the employees ordered alphabetically by
country and by city within each country, and by postcode if there are several offices in a city,
from highest to lowest postcode

name

surname [country| city amnnanmﬁ

iSteven

Buchanan |USA Kirkland [SW18IR

Leverling JUSA Kirkland (98033 |

Dodsworth lUSA wmqaoga WGE27LT |

Michael

Suyama Cm.p xma_.:oja mnudw

,:sm rgaret

Peacock |USA  |Redmond|98052

Nancy

Davolio  |USA  Seattle [98122 |

Laura

Callahan |USA  [seattle 198105 |

Lynn

Smith  [UsA  fracoma |RG195P |
King USA  [Tacoma mmuomnm

>3Qﬂmé

Fuller USA Tacoma wmnop {

6. The customer, order date, shipping cost, and country of the orders whose shipping costs are
greater than 200€, ordered by order date

Tmm.c:.u_. orderDate _u.._nu_._nnoun country|

SAVEA

05/10/2008] 214,27 €[usA
18/11/2009)  288.43€fuk |

25/04/2011 278.96 €£JUK

02/05/2011|  258.64 €|Austria |

7. The name and stock of the four products with the highest stocks, in order from highest to

lowest stock

name  |stock|
Boston D.m_u Me 123|

_3_mma m___ ﬁSN
Basquatch Em H

8. The customer and order date of the orders in July (hint: use the MONTH function)

customer| orderDate ﬁ
SUPRD  [06/07/2009
RICSU  [09/07/2009]

ERNSH  [14/07/2009
ERNSH  [20/07/2008!

9. For how many customers we don't know their province



Properties of the relations

- Each relation has a name and it's different from the name of all the
others

- Attribute values are atomic: in each tuple, each attribute takes only one
value

» There are no two attributes in a table with the same name

- The order of the attributes does not matter: the attributes aren’t sorted
 There are no'duplicated tuples

- The order of the tuples doesn’t matter: the tuples aren’t ordered

Primary Key: |s the main identifier
Foreign Key: Refer the content of a table to another

ER2Rel transformation algorithm
Each entity into a table and each attribute into a column.

One-to-one relationships
->(1,1)to (1,1), FK in one table, no null values allowed.
->(1,1) to (0,1), FK in one table, no null values allowed.
->(0,1) to(0,1), FK in one table, null values allowed.

One-to-many relationships
->(1,N) to (1,1), FK in (1,N), no null values allowed.
->(1,N) to (0,1), FK in (1,N), no null values allowed.

Many-to-many relationships

Added a new table. PKs are the PK of each first table. New
attributes

;SQL?






Information System Types (by the type of service)

e Transaction Processing Systems (TPS):
-Can be divided into individual invisible operations (transactions).
-It succeeds or fails as a whole.

e Expert Systems:
-Mimics the behaviour of a human solving a problem.
-Store expert knowledge to solve a problem by logical deduction.

e Credit Card Payment:

Merchant’s
,  Business
=

DSsS
Deayen .
Q &
]‘e’ - L, Decision Support Systems(DSS)

-Interactive IS for decision makers, obtaining, analysing...
helping to identify and resolving problems.

ERP <
Heq:.s Conpoie )I‘ Enterprise Resource Planning(ERP):
& Jn\-eu- @Q,Zi H | l -Supports the execution of the main operational and business
cm o processes of a company.
s

<=
Gt@ Q:u ﬂ g L Content Management Systems (CMS):

-1S that provides capabilities for multiple users with different

h.
Wor&fﬂ permission levels to manage all or one content section, data...
OIS di‘
Office Information Systems(OIS
Gop facelble uo® Office information Svstems(OIS)

-Set of applications to facilitate the usual work in an office, to
make it more effective and efficient

Géo
58154’& T\ Geographic Information Systems:

and v \Suoow & -IS that analyse, store, and visualise geographic information,
usually o a map.

Green Computing:
Environmentally efficient operation, improves the environment.

Cuslo-ner reyou\ Lon S\-\.P ﬁb%e.ne*

CCFW(‘ /




Information Systems Introduction

Unit1

What’s a system?
System: “a set of things working together as part of a mechanism”

-It interacts with the environment.
— Taking input (data...)
— Producing output(information...)
— Fulfilling some purpose.

Data and information
Data: facts, that have their own and independent existence, in isolation they aren’t
relevant.

Information: set of processed data with meaning and relevance.

Data --..-------> Information ) --.) knwp

| edge

Contextualise, categorise, calculate, correct, condense. ..

This transformation is a process, it must be useful and relevant to contribute
knowledge.

Systems are designed to process, store and collect information to support
operations, management and decision making of the organisation of which it is a part
of.

Mema € Eunctions of an IS
— _ " ; :
/ \ e Memory: to maintain an internal representation of the state, necessary
\n(dm\“{’ vV for other functions.
F}cluc e Informative: to provide information about the state.
e Active: to perform actions that change the state.

o Modes of an IS
f » f-V \]/ e On request: when an IS performs an action to respond to a user
ind Qu] reguest.

e Autonomous: when an IS performs a function on its own.
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