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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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Keys

Functional relationship

Superkey

Candidate key

Primary key

Instructor
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H & Name are unique

Id-> name
, dept , salary

Ausdentally
Name-->Ed

, dept, salayI
"True" functional relationship

⑫ SEMANTIC



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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Course-id is not itself
a key



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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Is course- id+ semester

+ year a key ?

No: Need secid

Are these 4 enough ?

As far as we know !



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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Set of cols that acts as
a key O &

course-id
,
secid

,
sam

,year

course.d
,
Sem
, year, building

Accident?



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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Very generous

Course , see, sem,years+ room

Trivial - all columns



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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Preve

iS
No nontrivial superley



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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I
"minimal" superby
No redundant cols

Need not be unique



Keys

Functional relationship

Superkey

Candidate key

Primary key

Section
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↓

"meaningful"
candidate key



Keys ...

Mobile call data

Call from Call to Start time End time

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

. . . . . . . . . . . .
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One phone
number can

CandidateKeys make/receive

Call from, Call to X -
Primary by only one

Call fromStart time ~ 4 candidate
call at-

call from , End Are3 keys
a fine

Call So, Start
Call to, End



Referential integrity

Course

Prerequisites

Madhavan Mukund RDBMS and SQL RDBMS-SQL, Lecture 4, 10 Sep 2024 5 / 31

-
should exist in& Course table

Requirement for consistery
Typically external values are
keys in remote table

Implementationconstraint1) "Foreign key" - in which table



Referential integrity

Course

Prerequisites

Teaches
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=

S Gerbergentforugu key
in Instructor in Course



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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i
underline= key
->

foreign key
O
together a key



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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Many implementations
-
Myste
↓ Postgres
-

relational alabra MariaDB



Data definition in SQL

create table tablename

(column1 type1,

column2 type2,

· · ·
columnk typek)
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Data definition in SQL

create table tablename

(column1 type1,

column2 type2,

· · ·
columnk typek)

create table instructor

(ID char(5),

name char(20),

dept_name char(20),

salary real

)
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Data definition in SQL

Variety of datatypes

varchar(n) — varying length

character string with upper bound

numeric(p,d) — fixed precision

float, p digits, d after decimal point
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Data definition in SQL

Variety of datatypes

varchar(n) — varying length

character string with upper bound

numeric(p,d) — fixed precision

float, p digits, d after decimal point

create table instructor

(ID varchar(5),

name varchar(20),

dept_name varchar(20),

salary numeric(8,2)

)
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Data definition in SQL

Add constraints on values

Force non-null name

Minimum amount for salary
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Data definition in SQL

Add constraints on values

Force non-null name

Minimum amount for salary

create table instructor

(ID varchar(5),

name varchar(20) not null,

dept_name varchar(20),

salary numeric(8,2)

check (salary > 29000)

)
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G

-



Data definition in SQL

Add information about keys

ID is a primary key

dept name is a foreign key
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Data definition in SQL

Add information about keys

ID is a primary key

dept name is a foreign key

create table instructor

(ID varchar(5),

name varchar(20) not null,

dept_name varchar(20),

salary numeric(8,2)

check (salary > 29000),

primary key (ID),

)
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Limplicitly means notfull



Data definition in SQL

Add information about keys

ID is a primary key

dept name is a foreign key

create table instructor

(ID varchar(5),

name varchar(20) not null,

dept_name varchar(20),

salary numeric(8,2)

check (salary > 29000),

primary key (ID),

foreign key (dept_name)

references

department (dept_name)

)
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Il I could be

different
Column name



Data definition in SQL

create table section
(course_id varchar(8),
sec_id varchar(8),
semester varchar(6)

check (semester in
(’Fall’,’Winter’,’Spring’,’Summer’)),

year numeric(4,0)
check (year > 1701 and year < 2100),

building varchar(15),
room_number varchar(7),
time_slot_id varchar(4),
primary key
(course_id, sec_id, semester, year),

foreign key (course_id)
references course (course_id)

foreign key (building, room_number)
references
classroom (building, room_number)

);

section
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Data definition in SQL

create table teaches
(ID varchar(5),
course_id varchar(8),
sec_id varchar(8),
semester varchar(6),
year numeric(4,0),
primary key
(ID, course_id, sec_id, semester, year),

foreign key
(course_id, sec_id, semester, year)
references
section (course_id, sec_id, semester, year)

foreign key (ID)
references instructor (ID)

);

teaches
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G ? No constrain

G

↓
constraint defined in section


