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LFiles vs database

Why not just use files?

Separate files for each program duplicate data and go out of step.

duplication inconsistency

the same customer stored in sales, one file is updated; the others are
accounts and support not

no sharing hard queries

each program owns its files — no “all orders for this customer”
single source of truth means writing a new program
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LFiles vs database

The database approach

DBMS
Payroll
application
A relational database =< Z #{{E %= stores
Sales data in tables, managed by one
Data application DBMS #{EEZIEZ % that all programs

share. Each fact is stored once.

shared
database

Relational model
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L_Relational model

The relational model

CUSTOMER

Name
Phone

CustomerID

table 5% of records iZF (rows) and fields = £ (columns)
primary key 4 — uniquely identifies a record
m foreign key 4 — matches a PK in another table

m referential integrity Z 5% % — no orphan FKs

foreign key — primary key | ORDER

&

\ OrderID
CustomerID (FK)
OrderDate
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_E-R and normalisation

E-R and normalisation

Entity-relationship diagrams

StudentID
First Name

many

has

on

e

ClassID

Second Name
Date of Birth
ClassID (FK)

one class has
many students

1
" | Teacher Name
Location

one class, many students

Cardinality £%{ at each end:

m one-to-one (1:1)

m one-to-many —3%i% (1:M)

® many-to-many £3%f% (M:N)
M:N needs a link table i=#:3 of two
foreign keys.
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Normalisation

Normalisation #3E{, cuts
redundancy through normal

one table (redundant) forms r}’ﬁft
ORDER . .
[ OrderID, CustomerID, Product] | ]-NF atomic f|e|d5, a key
OrderID, CustomerID, i
CustomerNuame, CrustumerPhone, m) | | 2NF depend on the WhOle
Product
CUSTOMER key
CustomerlD, Name, Phone .
customer details repeat | | 3N F: no transitive
on every order . .
each fact stored once dependency 1{?@1&%&
Aim for 3NF — each fact stored
once.
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Worked example: to third normal form

Not 3NF: TeacherName depends on ClassID, not on the key —

StudentID Name ClassID TeacherName

So1 Li Wei C1 Mr Chen
S02 Anna C1 Mr Chen
S03 Ben Cc2 Ms Roy

split off the transitive fact l

tudentID N ClassID
Studen ame ass ClassID  TeacherName

. . FK
S01 Li Wei C1 —_— Mr Chen
S02 Anna C1 2 Ms R
s03 Ben  C2 s

Now “Mr Chen" is stored once — renaming a teacher touches one row.

DBMS and SQL
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The DBMS

A DBMS #iEEEIEZ S manages the database centrally:

data dictionary concurrent access . i =5
HiEFH F &35 18] ransactions ==
. . . query processor
l-l S Ly o
views 7] [& backup & security 25 4 kb 78 22
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SQL — DDL and DML

DDL - builds the structure
CREATE, ALTER, DROP

/

sSQL
DDL
DML — works with the data
SELECT. INSERT CREATE TABLE CUSTOMER
; . (CustomerID INTEGER PRIMARY KEY,
JPLITE, RELETTE Name VARCHAR(50) NOT NULL);

m DDL ##EE WiES: structure
m DML #{iE2401E = the data
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SQL - querying data

SELECT

SELECT Name, Phone
FROM CUSTOMER

WHERE City = 'London'
ORDER BY Name ASC; FROM students Ann 88

WHERE grade > 80; Cara 91

SELECT name, grade

A join i%E#E combines tables on a foreign key;
aggregate functions 4 7% (COUNT, SUM)
pair with GROUP BY.

Always put a WHERE on UPDATE/DELETE, or it hits every row.
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L Recap

Topic 8 — key takeaways

o Why databases

remove redundancy &
inconsistency
e Normalisation

INF — 2NF — 3NF; each fact
once

e Keys

primary identifies; foreign links

tables

O sa

DDL builds structure; DML
queries data
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L Recap

Check yourself

What links one table to another?

How do you store a many-to-many rela-
tionship?

Which SQL keyword filters rows?

What does 3NF remove?

Answers 1. a foreign key 2. a link table

3. WHERE

4. transitive dependencies




