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Relational model

All information is represented using relations — tables

Tables have fixed structure — relation schema

Instructor

Instructor

ID name dept name salary

Text Text Text Number
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Relational model

All information is represented using relations — tables

Tables have fixed structure — relation schema

Instructor

Instructor

ID name dept name salary

Text Text Text Number

Format? Fixed set? Range?
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"Semantics" o data
Interconnection across columns



Keys

Functional relationship

Superkey

Candidate key

Primary key

Instructor
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Dichoray keys

ID-> Name, DeptNay ,Salary

Fix -> fixes these



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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Minimal 7
superdry Need not be

minimal

Trivial superley =
all columns



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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Keys ...

Mobile call data

Call from Call to Start time End time

. . . . . . . . . . . .

. . . . . . . . . . . .
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or reuwe

Asuphon : Can't makes two calls from same
number at same time

Candidate Key : From , Start / Choosea



Keys ...

Mobile call data

Call from Call to Start time End time

. . . . . . . . . . . .

. . . . . . . . . . . .
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Demente library books on shelves - Index

Create multiple indices - correspond toandidate

keys



Keys ...

Mobile call data

Call from Call to Start time End time

. . . . . . . . . . . .

. . . . . . . . . . . .
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Keys ...

Mobile call data

Call from Call to Start time End time

. . . . . . . . . . . .

. . . . . . . . . . . .
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Functional relationships are also

used to "decompose" tables



Referential integrity

Course

Prerequisites
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Consistency ofS values across

tables

Deletion !



Referential integrity

Course

Prerequisites

Teaches
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= "Key" across tables "Foreign" key

--
- ---

"Cascade" of deletes



University database

Instructor

Department
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University database

Course Section
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University database

Teaches

Prerequisites
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University database — schema diagram

Instructor
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/key
Foreign keys

No nontrivial key
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SQL

“Programming language” for relational algebra

System R project of IBM

Sequel ! SQL (Structured Query Language)

Data definition — describing relational schema

Data manipulation — populating and modifying rows in tables

Querying tables — select, project, join, . . .
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It start here



Queries in SQL

select columns

from table

where condition

SQL select combines ω and ε of

relational algebra
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Queries in SQL

select columns

from table

where condition

select name

from instructor

where dept_name = "Physics"

SQL select combines ω and ε of

relational algebra
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Table -> Table



Queries in SQL

select columns

from table

where condition

select name

from instructor

where dept_name = "Physics"

SQL select combines ω and ε of

relational algebra
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Queries in SQL

select columns

from table

where condition

select name

from instructor

where dept_name = "Physics"

SQL select combines ω and ε of

relational algebra

select ID,name

from instructor

where dept_name = "Physics"

and salary > 90000
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Queries in SQL

select does not eliminate duplicates

select dept_name

from instructor

Explicitly specify that duplicates should

be removed — additional computation,

so avoid if not needed
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where is emptyle

Default output-entre
col with repetitions



Queries in SQL

select does not eliminate duplicates

select dept_name

from instructor

Explicitly specify that duplicates should

be removed — additional computation,

so avoid if not needed

select distinct dept_name

from instructor
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Queries in SQL

Select all attributes using *

select *

from instructor

where dept_name = "Physics"

Can do arithmetic on attributes — get

monthly salary
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O to avoid enumeratelya



Queries in SQL

Select all attributes using *

select *

from instructor

where dept_name = "Physics"

Can do arithmetic on attributes — get

monthly salary

select ID,name,salary/12

from instructor
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Queries in SQL

Multiple tables in from — cartesian

product

select *

from instructor, teaches

Use where to implement join

Choose output columns
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Instructio X teaches

SNpt -To (sXE)



Queries in SQL

Multiple tables in from — cartesian

product

select *

from instructor, teaches

Use where to implement join

select *

from instructor, teaches

where instructor.ID = teaches.ID

Choose output columns
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Self you ? Needs renaming


