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Introduction to Database Systems

Announcements (September 4)

4 rack040 accounts created; change your password!
¥ Let me know if vou have NOT recerved the emal

& Homeworl #1 is out (earlier than scheduled)
¥ Dhae in toro wesks

% Reading: see Tentarive Syllabus on course website

Relational model: review

% A database is a collection of relations (or tables)
# Each relation has a list of attributes (or columns)
<% Each attributre has a domain {or type)

% Each relarion contains a set of tuples {or rows)

Keys

4 A set of attributes K is a key for a relation B if

¥ In no instance of K wall two different tuples agres= on all
attributes of K
* That iz, X is a "tuplc idcotifie”
" Wo proper subset of K satishes the above condition
* That is, X is minimal
% Example: Studewt (SID, nane, age, GFPA)
B 51D is a key of Stadent
¥ opr 15 not a ke (not an identifer)
w J3ID, mame | 15 not a kev (not suimal)

Schema vs. data
imedaer
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" Ya? Smems reasomable for this instance
" Nao! Studsnt names ars oot unique in general

% Key declarations are part of the schema

More examples of keys

& Exwodl (51D, CID)
" {5ID, CID}
&4 kv can contain eahiple artxbuobec!
& Addvers (stveet addvecs, coty, state, zip)
W {otwmai aeldweer, coby, stk }
B {otwred addrr, zip}
% A relation can have multiple keys!

" We typcally pick one as the “pomacy™ key, and
undecline all itz atteibutes, ez,
Addvers (shveat addwrr, ooy, sdate, rab)




Usage of keys

% More constraints on data, fewer mistales
% Look up a row by its key value
" Many sel=ction conditions are “key = wolue"
<+ "Pointers”
" Example: Ervall (SID, CID)
» 51D i a kcy of Simdwer
® {1} is a koy of Cowrs
= An Fwvall tuplc “links" 2 Shudwer boplc with 2 Caove topl
" Many join conditions are “key = ey valus stored 1n

another mbl="

Dartabase design

% Understand the real-world domain being modeled
% Specify it using a database design model
" Moce mntwtive and convenient for schema desizn
¥ But not necessanly implemented by DBEMS
" A feor popular ones:
» Entity,Relationship (E/R) model
* Objoct Dfinition Language (DL
» UL (Unificd Modding Languaze)
4 Translate specification to the data model of DBMS
® Balational, 3L, -:-hj.b:b—-:-.rien.red.. abo.
& Create DBMS schema

Entity-relationship (E/R) model

% Historically and still very popular
¢ Can think of as a “watered-down” ubject—n:iented
design model

% Primarily a design model—not directly
implemented by DBMS
% Diesigns represented by E/R diagrams

" We use the style of ER dingram covered by GMTUW;
ther= are other styles/sxtensions

" Very strmilar to UML diagrams

E/R basics

4 Entity: a “thing,” like an object
# Entity s=t: a collection of thangs of the same type, like a
celation of tuples or a class of chjeces

® Represanbod as a rectanglc

4 Relationship: an association among entibes

4 Relationship set: a set of relationships of the same tvpe
(among same enbity s=ts)

= Represanbod as 2 diamond {::‘-}

4 Artobutes: propestiss of entities or relationships, lik=

attributes of tuples or objacts

= Represanbod as ovals Cj_{_"_.:jj {:b

Ll

An example E/R diagram

& Students encoll in courses

= yc>
= Stdemir Coawrrer \@

% A key of an enrity set is represented by underlining
all attributes in the key
" A Lev is 3 5=t of attributes whose valuss can belong o ar

rost one entity in an enbty set—Ilike a kev of 2 relation

Arrributes of relationships

4 Example: students rake courses and receive grades

4 Where do the grades go?
" TWith 3tudesric?
* But a studont can hawe diffcront grados for multiplc courscs
" With Coseser?

* But a coursc can assign difforant grades for muliEplc studonts
" With Envall




More on relationships

% There could be multiple relationship sets between
the same entity sets

" Example: Sfadent: Exvoll Cowvmar; Stedemtsr TA Cowrrar

% In a relationship set, each relarionship is uniquely
identified by the entities it connects

" Example: Betoreen Bart and CPS116, thers can be at
mcst one Exvall relanonship and at most one TA

relationship
W hat if Bart tock CPS116 twice and got two diffarant
gradss?

Multiplicity of relationships

# E and F: snnty sets

# Manyv-many: Each eatity in E 15 related to 0 or more snbities

in F and vice versa
= Examplc: S ‘@ Zl‘“m
4 Manv-one: Each satity in E iz related 1o 0 or 1 enrity in F,
but =och sntty in F is celated to 0 cr mocein E

" Dxamgplc Cagvaes @—'fmﬁm;

# One-one: Each entity in E 15 related to O or 1 entity in F
and vice wersa N— .

= Exampic: E'uﬂ':uﬂ' .q.;g;-j.-u.-mm

4 "One” (0 or 1) 15 represented by an arrow —s
# "Exactly one™ is represent=d by a rounded arrow ———j

N-ary relationships

% Example: Each course has multiple TA's; each
student is assigned to one TA

% Meaning of an arrow into E: Pickk one entity from
each of the other entiry sets; together they must be
relared to either 0 or 1 entity in E

N-ary versus binary relationships

4 Can we model s-ary relationships using just binary
relationships?

N e i e L

rigmas T rrint

TAs

< No; for example:
" Bart talces CP5118 and CP5114

W Tiza TA's CPS116E and CPS114
® Barris n.-.':igned. to Lisa in CPS116E, bur not 12 P51 14

LT

Roles in relationships

# AN entity set may participate more than cnce ina
relationship set

+ May need to label edges to distinguish roles

% Examples
" Prople are marned as hushand and wafe; label needed
¥ Pacple are cocenmates of each other; label not needad

bk el
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Weak entity sets

% Sormetimes, the key of an entity set E

comes not completely from its own atrribures,

but from the keys of other (one or more) entity sets
te which E is linked by many-one (or cne-cne)
relationship sets

¥ Exampls: Rssecr inside Beddingr are partly ideanfiad by

Buridimg:' name
" E iz callad 2 weak entity sat

* Dhonoted by doublc rectanglc :l

* Thc rclationship scts through whida
£ obtains its koy arc drawn as doublc diamonds




