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& relaliorehip, I think, = like a shark,
weed Emow? [ hes Co constantly moee
forwand ar it dizs. And I think wiat e
got on our Fands is 2 dead shark

Woody Aler ifrom Annie Hall, 1975

9. Data Modsals — Describing Data
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some portion of the real world.

v & O5fa Modsd s @ mel of
mmncepls for thinking about

this =ncoding.
¢ Mamy models heve Been
propas=d. Stoswn! i seieg, mos sy, Gaphe
» We wil look at two P Sy
relaf=d models:
i} Enlity-Relationship {graphical)
i) Relational (rmplmertation) E

=, Steps in Database Design

» Requirements Analysis
» user needs; what must the databass capoure?

Conceptual Design

» high level description (often done w/ER meodel)

Logical Design
» transiate ER into DEMS data model
2 Typically: "r=lational™ mode=l 2= implemented by SOL

Schema Refinement - consistancy, normalization
Phy=ical Design - indeo=s, disk layout

Security Design - who soo=mses what, and how

. Conceptual Design using ER

+ Whel are the enlilies 2nd rdalionships?

+ 'Wheal info about E's B R's should be n DE?
What integrily corstiards (Dosiness rivesh hold?
ER diagra is 2 repres=ntation of the " schema’
+ =n map an ER diagrem info a ndational =cfema

Conc=ptuel de=gn is where the Si/data enginesnng
i

* Ralks "modss”
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ER. Example @?@
d
An employes can S
work in marny R
departments; a @@
dept can have
many employeas.
In contrast, each dept

has a2t most one
manages, acconding
to the '
on Manages.

) X J

Many-to- 1-fo- |Many  1-t0-1
Many  pany|-to-1

== Participation Constraints
+ Does every employee work in 2 department?
« If 501 a participation constraint
= participation of Employee=s in Works_In is ioéa’ (ve. pavtial)
= What il every department has an emplayee working n iL?
+ Basically means "at lzast one”

mlrrﬂaﬂmmﬁ-nn: The Relational Model
» The= E-7 model iz not directly implemented iy most DEMS

* Faidy =a=zy to map an E-R de=gn o 2 Relational Schema

+ The Belational Model = Ubiguitous
= MySQL, Postgre=SO)L, Oracle, DE2, SOQLServer, ..
= fiote: some "Legacy sy=tem=" use oider models
+eg., BM=IMS

» Offject-orient=d conceplts Fanee been menged in
= Early work: POSTGRES researdh project st Berkeley
+ Informig, I8M DE2, Orade &

¢ As hias =upport for )L [==mi-structured data)
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e, Relational Da =N initions o me Synonyms
=, Relational Database: Definit = Some S
» Relational database: a set of relations ——
. rormal | Motwoformsl 1| Mot foreel 2
« Relation: made up of 2 parts: m— =
Schemas & specifies name of relation, phus name Tk - —
and type of each column e e ek
CDemain =
Students(sid: string, name: string, login:
string, age- integer, gpa: real)
Instance : the actual datz at a given time
» FrOws = cardinaiity
» #hiclds = degree / arty
™= £x: Instance of Students Relation % S0L - Alanguage for Relational DBs
o Say: "ess-cue-ell” or "sequel”
sid | name kogin age |gea " But EFEIIEd TE‘QL’
53685 |Jones |jones@es | 18 | 3.4 « Data Definition Language (DDL)
E3685 |Smith |smith@ecs | 15 | 3.2 * create, modify, delete relations
53660 |Smith |smith@math | 19 | 3.2 * specify constraints

» administer users, sacurity, etc.

- Cardinality = 3, arity = 5, &l rawes distinet » Data Manipulation Language (DML)
- Do all values in s2ch column of & relation instance * Specify queries to find tuples that satisfy
ham o b= distinct? criteria

» add, modify, remove tuples




