



































































































































bing.Relat.nltf
Background context behind Relational Model

Rey After it was discovered it looked soobvious to everyone

Q What life was like before relational model

A No clean separation between logical
physical layer Gyhtcoupling

You had to know roughly what kind of queries your app
haveto exe.at

Related Model Proposal by Edgar
F Codd

Database abstraction to avoid the above pwhen

i Store database in simple data structure
Robustness

ii Access data through high level language

Remy Verycontroversial at
the time as many people breed that

manmade code was better than
generated code

et C compiler generating assembly
codemoreefficient

compared to human coding

iii Physical storage left to implementation

Remy Can make decisions adaptively through
tune

No need to change application co

Data Models

DI A datamodel is a collection of concepts for dearby data in a databa

만 A schema is a description of aparticular collectionof data

using a given data model






































































































































Relational Model

i Structure The definition of relations their contents

ii Integrity Ensuringdatabase's contents satisfy constraints

ii Manipulation i How to access modify database contents

n
mary relation1만 A relation is an unordered set which contains Tableswithn column

the relationship of attributes that represent entities

D의 A tuple is a sequence of atributeva_c.in the relation
An instance of a relationship L domain

Remy Values are normally atomicI scalar

Re Thespecial value NULL is amember of every domain

만 Every relation has at least one candidate key
that uniquely identifies

a single tuple

GManual injection of id solves this problem

Def A relations primary key is a candidatekey
on

that is deemed more important than other candidatekeys

쁘 A foreign key specifies that

an tribute from one relation hastensmap to atuple in another relate






































































































































Data Manipulation Languages DML

i Procedural Navigation DRelational Algebra SQL

Query specifies the hyhlevelstrt.gg the DBMS should use

Let Notalgorithms ordata statue
Steps to take to find the results

ii Nowprocedural np Relational Calculus
Query only Specifies what data is wanted

Relational Algebra
i Fundamental operations to retrieve and manipulatetuples in a relation

Each operator takes one or more relations as its inputs

and outputs a new relation n D Chaining operators

i Select Op R WHERE P

Choose a subset of tuples from a relation R

tht satisfies a selection predicate p
Remark Cancombinemultiplepredicates usingConjunctions or disjunction

ii Projection Tami R SELECT A Asi

Generate a new relation from a relation R
with tuples that Contains specified attributes

An A2

Remark Can rearrange attributes ordering
Canmanipulate Valves

arithmetically

iii Union RU S R unions

Generate a new relation that contains all tuples in either or both

of the input relation R and S

Remote Save arty
domain heeded
















































iv Intersection RAS R INTERSECT S

Generate a new relation that contains all tuples in both of the

input relation R and S

Remark Save arty
domain heeded

v Difference 12 S R EXCEPT s

Generate a new relation that contains only tuples that appear in

relation R and not S

Remote Save arty
domain heeded

K Cartesian Product Rt S
R CROSSJOIN S

Generate a relation that contain all possible
combinations of tuples

from the input relation R
and S

vii Join R A S R NATURALJOIN S

Generate a relation that contains all the tuples that a
combinationof

two tuples one from eachinput relation R and S

With a common values for one or more attributes

Join Types
i CROSSJOIN Same as cartesian product

ii INNER JOIN Must have a correspondingmatch

Natural Je RA S
Theta In R Nos Matchtupleswith some arbitrary joinpredicateO
Equi Join RNo S Thetajoin when O is an equalitypredicate

SemiJoon RK S Samewithnaturaljoin butoutputrelationonly containtuplesof1

Anti In R PS ContainstupleofR that do些 matchwithanytuple of SKY
Implant in distributed databasesystems
SELECT Rt FROM R Ifs

Allow DBMS to onlysendthedata fromR not S
WHERE EXISTS e Amomt of datamoving is reduced

SELECT St FROM S



iii OUTER TIN Do at need to have a Corresponding match

Left Outer join R I Si Generate all the combinations oftuple in RandS
that are equal on their shared attributes
in addition to tuples in R
that have no matching tuple in S

Right outerjoin R e s S R

Full oaten in R E S R his U R es

Additional Operators

i Rename f et AS

iv Assignment RES ex I store output relation

iii Duplicate elimination S et DISTINCT

iv Aggregation 5 ex avg.cat min Max
V Sorting Z RemyCannotbe done in a strict manner unordered sets

vi Division Rt S Ree Doesn'tactually appear in the real world

Remy Relational algebra deaf highlevel steps of hw to comport

다 8 bid 1 RA s US R N aid G 20 More efficient

Better approad Just state high level query namely SQL
let theDBMS does the optimization

Relational Calculus equivalent to relational algebra
i Tuple relationalcalculusi Bound tuples with predicates

i Domainrelational calculus Bound attributes withpredicates



Now relational Data Model

i key Value en Redis
Stone records in an associative array that maps a key to a value

So it's sometimes called a dictionary or a hash table
만쓰 Vale is often opaque to DBMS so it's up

to application to interpret

ii Graph ex Neo4

Represent thedatabase as a collection of nodes edges
Eachnode edge are annotatedwith additional properties

metadata

Rent Youcan do all the thugs with RIB but it is ht trivial

ii Document et MongoDB

A document is a selfcontained record that contains

the description of its attributes
and their corresponding rates

Remy Selfcontained Schemaless Attribute is not fixed forevery
document

Remark Values aren't scalar values are alsodocuments
nesting

a arguableDenomination in relational model Very

iv Column_family et GoogleBytable

Hybrid datamodel that maps a key to a column family

Eachcolumnfamily contains any numberof rows

that each has one or more column names and
Values

Remnant Data per row RDB like

Columnfamily is self contained t Document like

lend All of these is representable in the relational model

Nowsome ofthem support dialects of SQL
They are alldependent in physical storage


