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Formally, a relationship-set is a mathematical relation
involving n entity-sets, n= 2
* E.,E,, ..., E, are entity sets

+ A relétionship set R is a subset of:
{(e, e, ....8)|e E,,ee,€E,,...,8,eE,)

* (e, &y, ..., €,)is a relationship
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Base attributes (aka source attributes) are

stored in the database
— e.g. the birth_date of a customer entity

Derived attributes are computed from
other attributes
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Example: a customer entity-set
« Attributes:

— cust_id

- nhame

— street_address

— city
« Entity-set is a box
 Attributes are ovals
« Lines connect attributes to entity-set

. name _Sireet_address
cust_id { city

customer
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EMPLOYEES WORKS IN DEPARTMENTS

l'otal participation Many to Many ['otal participation

Simple attributes are atomic — they have no
subparts

— e.g. amount attribute is a single numeric value
Composite attributes have subparts
— Can refer to composite attribute as a whole

— Can also refer to subparts individually

— e.g. address attribute, composed of street, city, state,
postal_code attributes

» Single-valued attributes only store one value
— e.g. a customer’s cust_id only has one value

« Multi-valued attributes can store zero or more
values

— e.g. a customer can have multiple phone_number
values

— Different customer entities can have different sets of
phone numbers

— Lower and upper bounds can be specified too
* Can set upper bound on phone_number to 2
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Diagramming At_tributes (>

last name —
Hre— street

| mfr:die__rmnaf' oy W@& m

e state _

first_name )~ pame ) (_address )

zip_code
Composite attributes S Hiwe ¥

— sub-parts connected \cusLid > customer

Multivalued attrlbutes_ o B MVI C’“"l{h ’

— double oval %Jhone_number..

Derived attributes — - s e
— dashed ovals
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Example: borrower relationship D‘\\“B O~ fe {

between customer and loan

One-to-one mapping: Many-to-one mapping:
— Each customer can have — Each customer can have
only one loan only one loan
— Customers can’t share — Customers can share loans
e Many-to-many mapping:

(e.g. with spouse or A G i
business partner) o CU.S omer can have
multiple loans

One-to-many mapping: — Customers can share loans
— A customer can have too
multiple loans

— Customers still can’'t share
loans

Best choice for borrower
relation is many-to-many.
Handles real-world needs!

Relationships are identified by the entities
participating in the relationship

— Relationship instances are uniquely identified
by primary keys of participating entities




Numerical Constraints

« Can state numerical participation constraints

— Specifies how many different relationship instances
each entity in the entity-set can participate in

— Indicated on link between entity and relationship

 Form: lower..upper
— * means “unlimited” entity_set ——<relationship_set
— 1..* = one or more
— 0..3 = between zero and three, inclusive

Numerical Constraint Example

» What does this mean?

_ name ) _.Srreie_rr_ar:ft':'.ie&:s loan_id

_access_date

- _ : " amount
(cust id __ _A_ city o

0." o'’ - 1..1
customer <__ borrower > foan

— Each customer entity may participate in zero or more
relationships in this relationship-set

* A customer can have zero or more loans.
— Each loan entity must participate in exactly one
relationship (no more, no less) in this relationship-set
* Each loan must be owned by exactly one customer.
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» Weak entity-sets must be associated with
another (strong) entity-set

— Called the identifying entity-set, or owner entity-set
— The identifying entity-set owns the weak entity-set
— Association called the identifying relationship

* Every weak entity must be associated with an
identifying entity
— Weak entity's participation in relationship-set is total
— I'he weak entity-set is existence dependent on the
identifying entity-set
— If the identifying entity is removed, its weak entities
should also cease to exist

Weak entity-sets don't have a primary key
— Still need to distinguish between weak entities

associated with a particular strong entity
Weak entities have a discriminator

— A set of attributes that distinguishes between wea
entities associated with a strong entity

— Also known as a partial key

For a weak entity-set W, and an identifying

entity-set S, primary key of Wis:
primary_key(S) u discriminator( W)

Which of the following is necessarily true:

Mo two provinces can have premiers with the same name.

No two cities can have mayors with the same name.

No two cities can have the same name.

Mo person can be the mayor of Cities In two different province
None of the above | B i< correct
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« Customers with
multiple addresses

« Create separate relation to store each address
customer(cust_id, name)

cust_addrs(Cust_id) street, city, state, zipcode)
— Large primary keys aren’t ideal — tend to be costly
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Cardinality Membership Number of | Notes Bot one relation for each entity and
Class Relations one for the relationship between
them
One Mandatory | one relation for each entity and
One Optional one for the relationship between

them

one relation for each entity and

one for the relationship between

them

ach entity and
of the optional entity
“end) held in the

Ly relaton




Name

¢ A relationship set id is mapped CREATE TABLE WorkOn(
to a single relation (table). PID CHAR(11) ;
¢ Simple case: relationship has no ' bt “ ¥
constraints (i.e. many-to-many) MID  INTEGER,
» Ir\éhis case, a}tr&bute& of the Role CHAR(20),
table must include: s .
- , R Y KEY (PID, M )
# Keys for each participating ] I‘_"H'k_" '_ KEY *:-I‘_” ] MID),
entity set as foreign keys. FOREIGN KEY (PID)

e This is a key for the
relation.

¢ All descriptive attributes. FOREIGN KEY (MID)

REFERENCES Movies)

Relationship Sets to Tables (cont’)

num e In some cases, we need to
| G use the roles:

CREATE TABLE Prerequisite(

course_dept CHAR(4),

CHAR(3),

CHAR(4),

CHAR(3),

PRIMARY KEY (course Llupt_, course_num,

course_num

course .

prereq Lh'pt

Prerequisite prereq_num

prereq_dept, prereq_num),

FOREIGN KEY (course_dept, course_num)
REFERENCES Course(dept, num),

N-ary Relationship Primary Keys

» For degree > 2 relationship-sets:

— If no arrows (“many-to-many” mapping),
relationship-set primary key is union of all
participating entity-sets’ primary keys

— If one arrow (“one-to-many” mapping),
relationship-set primary key is union of
primary keys of entity-sets without an arrow

— Don'’t allow more than one arrow for
relationship-sets with degree > 2

REFERENCES MoviePeople,
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Translate the ER diagram to relational schemas.
Underline key attributes, and make FKs bold.

N-ary Relationshiijet Example

title level

emplo y'ge_ name job branch name

employee id ) ¥ branch_city

employee | <. _WOrks_on_= { branch ¢

. assels

» Entity-set schemas:

job(title, level)

employee(employee id, employee_name)

branch(branch name, branch_city, assets)
» Relationship-set schema:

— Primary key includes entity-sets on non-arrow links

works_on(employee id, branch_name, title)
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Let Ey and E2 be two entities in an E/ R diagram with simple-valued attributes. /) and Rz are two relationships between E)

and E»,

where K is one-to-many and K2 is many-to-many. /; and K2 do not have any attributes of their own. What is the

minimum number of tables required to represent this situation in the relational model?
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Weak Entity-Set Example

check_date
( balance check_number

account <. check_txn =

account schema:
account(account_number, balance)
check schema:

— Discriminator is check_number
— Primary key for check is:
(account_number, check_number)

check(account_number, check number,
check_date, recipient, amount, memo)

recipient

amount

1 Memo




