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Queries in SQL — aggregate operations

m SQL allows arithmetic across rows

m Count the number of rows

select count(name)
from instructor;

m Count departments?

select count(dept_name)
from instructor;

m Avoid duplicates. Instead

select count(distinct dept_name)

from instructor;
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| ID ‘ name dept_name ‘ salary |
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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Queries in SQL — aggregate operations

m Other functions
m min
B max
H Sum

m avg

m Average salary in Comp Sc dept

select avg(salary)
from instructor

where dept_name = ’Comp.
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| ID ‘ name dept_name ‘ salary |

10101 | Srinivasan | Comp. Sci. | 65000

12121 | Wu Finance 90000

15151 | Mozart Music 40000

22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000

., | 58583 | Califieri History 62000
Sci-"il 76543 | Singh Finance 80000
76766 | Crick Biology 72000

83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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Queries in SQL — grouping

m Filter and calculate

m Extract the average value in each
department

m Group rows by department name

m Report average in each group of rows

select dept_name,avg(salary)
from instructor
group by dept_name;

m Attributes in select must appear in
group by

m Should be the same across the entire

group
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| ID ‘ name dept_name ‘ salary |
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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Queries in SQL — filtering groups

m Use having to specify a condtion on
groups

select dept_name,avg(salary)
from instructor
group by dept_name
having max(salary) > 80000;

m Condition is evaluated with respect to
groups
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| ID ‘ name dept_name ‘ salary |
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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Queries in SQL — sorting the output

m Sort in ascending order | 1D ‘ name dept_name ‘ salary |
select name 10101 | Srinivasan | Comp. Sci. | 65000
from instructor 12121 | Wu Finance 90000
where dept_name = ’Physics’ 15151 | Mozart Music 40000
N 32343 | El Said History 60000
“3' ¢) 33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
instructor
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Queries in SQL — sorting the output

m Sort in ascending order | ID ‘ name dept_name ‘ salary |
select name 10101 | Srinivasan | Comp. Sci. | 65000
from instructor 12121 | Wu Finance 90000
where dept_name = ’Physics’ 15151 Mozart Music 40000
order by name; 22222 | Einstein Physics 95000
32343 | El Said History 60000
m Add desc for descending order 33456 | Gold Physics 87000
select name 45565 | Katz Comp. Sci. | 75000
from instructor 58583 | Califieri History 62000
where dept_name = ’Physics’ 76543 Siggh F%nance 80000
order by name desc; 76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000

instructor
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Queries in SQL — string comparison

m Can match patterns in strings | ID ‘ name | dept_name ‘ salary |
select name 10101 | Srinivasan | Comp. Sci. | 65000
from instructor 12121 | Wu Finance 90000
where dept_name like "Phy%"; 15151 Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
st 33456 | Gold Physics 87000
% = 45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
instructor
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Queries in SQL — string comparison

m Can match patterns in strings | ID ‘ name | dept_name ‘ salary |
select name 10101 | Srinivasan | Comp. Sci. | 65000
from instructor 12121 | Wu Finance 90000
where dept_name like "Phy%"; 15151 Mozart Music 40000
22222 | Einstein Physics 95000
m J, matches any substring (zero or more) 32343 | El Said History 60000
®m _ matches any single character =540 || ald Elsies 84000
- 45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000

instructor
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Queries in SQL — string comparison

m Can match patterns in strings | ID ‘ name | dept_name ‘ salary |
select name 10101 | Srinivasan | Comp. Sci. | 65000
from instructor 12121 | Wu Finance 90000
where dept_name like "Phy%"; 15151 Mozart Music 40000
22222 | Einstein Physics 95000
m J, matches any substring (zero or more) 32343 | El Said History 60000
. 33456 | Gold Physics 87000
®m _ matches any single character 45565 | Katz Comp. Sci. | 75000
= Name containing i 58583 | Califieri | History 62000
select mam 76543 | Singh Finance 80000
erect nane 76766 | Crick Biology 72000
from dnstructor 83821 | Brandt Comp. Sci. | 92000
where name like "/rif"; 98345 | Kim Elec. Eng. | 80000

instructor
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Queries in SQL — string comparison

m Can match patterns in strings | ID ‘ name | dept_name ‘ salary |
select name 10101 | Srinivasan | Comp. Sci. | 65000
from instructor 12121 | Wu Finance 90000
where dept_name like "Phy%"; 15151 Mozart Music 40000
22222 | Einstein Physics 95000
m J, matches any substring (zero or more) 32343 | El Said History 60000
. 33456 | Gold Physics 87000
®m _ matches any single character 45565 | Katz Comp. Sci. | 75000
m Name containing ri but not at the end 58583 | Califieri History 62000
select mam 76543 | Singh Finance 80000
erech name 76766 | Crick Biology 72000
from instructor 83821 | Brandt Comp. Sci. | 92000
where name like "%ri_%"; 98345 | Kim Elec. Eng. | 80000

instructor
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Nested queries

m Relation in from can be output of
another query

m Average salary of instructors with
salary above 70,000

In ehn ahgebva
© (%)

Moo T & Tplr)
o (r)
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| ID ‘ name | dept_name ‘ salary |
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
instructor
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Nested queries

m Relation in from can be output of | D ‘ name | dept_name ‘ salary |
another query 10101 | Srinivasan | Comp. Sci. |~65096
m Average salary of instructors with 12121 | Wu Finance 90000
salary above 70,000 15151 Mozart Music AG8066
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
select avg(salary) @€ Nsﬂnk 45565 | Katz Comp. Sci. | 75000
from (select * 58583 | Califieri History 62696
from QStIUCtOI) 76543 | Singh Finance 80000
where salary > 70000); | 76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. | 80000

instructor
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Nested queries

m Relation in from can be output of
another query

m Average salary of instructors with
salary above 70,000

m MariaDB requires inner relation to be
named!

select avg(salary)
from (select *
from instructor
where salary > 70000)

'as newtable; l

Madhavan Mukund
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| ID ‘ name | dept_name ‘ salary |
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
instructor
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Local definitions using with

m Use with for a local definition

dept_name building budget

Biology Watson 90000
Comp. Sci. | Taylor 100000
Elec. Eng. Taylor 85000
Finance Painter 120000

History Painter 50000

Music Packard 80000

Physics Watson 70000
department

Madhavan Mukund RDBMS and SQL RDBMS-SQL, Lecture 7, 10 Oct 2024 9/18



Local definitions using with

m Use with for a local definition
TaBLe ((oL)

with avg_budget(vValue) as
(select avg(budget)
from department)

select dept_name
from department, avg_budget

where

g

_LudgX

=

department.budget > avg_budget.value Music

(StS€<ss54

V dept_name building budget
v Biology Watson | 90000

Comp. Sci. | Taylor 100000

Elec. Eng. Taylor 85000

Finance Painter 120000

History Painter 50000

Packard 80000
Physics Watson 70000

department

RDBMS and SQL RDBMS-SQL, Lecture 7, 10 Oct 2024
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Set membership

m List all faculty member names and | ID ‘ name | dept_name ‘ salary |
departments who are not from Biology 10101 | Srinivasan | Comp. Sci. | 65000
or History 12121 | Wu Finance 90000

15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. | 80000
instructor
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Set membership

m List all faculty member names and | ID ‘ name | dept_name ‘ salary |
departments who are not from Biology 10101 | Srinivasan | Comp. Sci. | 65000
or History 12121 | Wu Finance 90000
select name, dept_name 15151 Mozart Music 40000

from instructor 22222 | Einstein Physics 95000
where dept_name not in 32343 | El Said Hist(?ry 60000
(’Biology’, ’History’); 33456 | Gold Physics ‘ 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
instructor
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Set membership

m List all faculty member names and m takes(ID,course_id,sec_id,
departments who are not from Biology semester,year,grade)
or History m teaches(ID,course_id,sec_id,

m Find the total number of (distinct) semester, year)

students who have taken courses taught
by the instructor with ID 10101

Madhavan Mukund RDBMS and SQL RDBMS-SQL, Lecture 7, 10 Oct 2024 10/18




Set membership

m List all faculty member names and m takes(ID,course_id,sec_id,
departments who are not from Biology semester,year,grade)
or History m teaches(ID,course_id,sec_id,

m Find the total number of (distinct) semester, year)
students who have taken courses taught
by the instructor with ID 10101

select count(distinct ID)
from takes

where (course_id, sec_id, semester, year) in

(select course_id, sec_id, semester, year
from teaches
where teaches.ID = 210101°);

E—
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Set comparisons

Recall these examples from relational | D ‘ name | dept_name ‘ salary |
algebra. 10101 | Srinivasan | Comp. Sci. | 65000
m Find all faculty members from Physics 12121 | Wu Finance 90000
who earn more than at least one faculty 15151 | Mozart Music 40000
member from Comp.Sci. 22222 | Einstein Physics 95000
32343 | El Said History 60000
m Find all faculty members from Physics 33456 | Gold Physics 87000
who earn more than every faculty 45565 | Katz Comp. Sci. | 75000
member from Comp.Sci. 58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000

instructor
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Set comparisons — and

m Find all faculty members from Physics | ID ‘ name | dept_name ‘ salary |
who earn more than at least one faculty 10101 | Srinivasan | Comp. Sci. | 65000
member from Comp.Sci. 12121 | Wu Finance 90000

15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. | 80000
instructor
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Set comparisons — and

m Find all faculty members from Physics
who earn more than at least one faculty
member from Comp.Sci.

select name
from instructor

where dept_name = ’Physics’
and salary > some (select salary
— from instructor

where dept_name = ’Comp. Sci.’);
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and

Set comparisons —

m Find all faculty members from Physics
who earn more than at least one faculty
member from Comp.Sci.

m Find all faculty members from Physics
who earn more than every faculty
member from Comp.Sci.

Madhavan Mukund

| ID ‘ name dept_name ‘ salary |
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
instructor
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Set comparisons — and

m Find all faculty members from Physics
who earn more than at least one faculty
member from Comp.Sci.

m Find all faculty members from Physics
who earn more than every faculty
member from Comp.Sci.

select name
from instructor

where dept_name = ’Physics’
and salary > all (select salary
— from instructor
where dept_name = ’Comp. Sci.’);
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Test if a relation is empty —

m Find all faculty members from Physics | ID ‘ name | dept_name ‘ salary |
who earn more than at least one faculty 10101 | Srinivasan | Comp. Sci. | 65000
member from Comp.Sci. 12121 | Wu Finance 90000

15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. | 80000
instructor
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Test if a relation is empty —

m Find all faculty members from Physics | ID ‘ name | dept_name ‘ salary |
who earn more than at least one faculty 10101 | Srinivasan | Comp. Sci. | 65000
member from Comp.Sci. 12121 | Wu Finance 90000

m For each faculty member from 15151 | Mozart Music 40000
Physics, check if the set of faculty 22222 | Einstein Physics 95000
members from Comp. Sci. who earn 32343 | El Said History 60000
less is non-empty 33456 | Gold Physics 87000

45565 | Katz Comp. Sci. | 75000

58583 | Califieri History 62000

76543 | Singh Finance 80000

76766 | Crick Biology 72000

83821 | Brandt Comp. Sci. | 92000

98345 | Kim Elec. Eng. | 80000
instructor
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Test if a relation is empty —

m Find all faculty members from Physics
who earn more than at least one faculty
member from Comp.Sci.

m For each faculty member from
Physics, check if the set of faculty
members from Comp. Sci. who earn
less is non-empty

select name
from instructor as I

where dept_name = ’Physics’
and exists y(select salary
D from instructor as J
where dept_name = ’Comp. Sci.’

and I.salary > J.salary);

RDBMS-SQL, Lecture 7, 10 Oct 2024 13/18
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Test if a relation is empty —

m Find all faculty members from Physics | ID ‘ name | dept_name ‘ salary |
who earn more than every faculty 10101 | Srinivasan | Comp. Sci. | 65000
member from Comp.Sci. 12121 | Wu Finance 90000

15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
instructor
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Test if a relation is empty —

m Find all faculty members from Physics | ID ‘ name | dept_name ‘ salary |
who earn more than every faculty 10101 | Srinivasan | Comp. Sci. | 65000
member from Comp.Sci. 12121 | Wu Finance 90000

m For each faculty member from Physics, 15151 Mozart Music 40000
check if the set of faculty members 22222 | Einstein Physics 95000
from Comp. Sci. who more is empty 32343 | El Said History 60000

33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000

instructor
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Test if a relation is empty —

m Find all faculty members from Physics
who earn more than every faculty

member from Comp.Sci.
m For each faculty member from Physics,
check if the set of faculty members
from Comp. Sci. who more is empty

select name
from instructor as I
where dept_name = ’Physics’
and not exists[féelect salary
s from instructor as J
where dept_name = ’Comp. Sci.’

and I.salary < J.salary);:]

14 /18
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Null Values

= |tis possible for tuples to have a null value, denoted by null, for some of
their attributes

= null signifies an unknown value or that a value does not exist.

= The result of any arithmetic expression involving null is null
Example: 5 + null returns null

= The predicate is null can be used to check for null values.
Example: Find all instructors whose salary is null.

select name
from instructor
where salary is null

= The predicate is not null succeeds if the value on which it is applied is
not null.

Database System Concepts - 7t Edition 3.28 ©¢Silberschatz, Horth ard Sucarshan



Null Values (Cont.)

= SQL treats as unknown the result of any comparison involving a null
value (other than predicates is null and is not null).

Example: 5 <null or null <>null or null =null
=  The predicate in a where clause can involve Boolean operations (and,

or, not); thus the definitions of the Boolean operations need to be
extended to deal with the value unknown.

and : (frue and unknown) = unknown,
(false and unknown) = false,
(unknown and unknown) = unknown

or: (unknown or true) = true,
(unknown or false) = unknown
(unknown or unknown) = unknown

= Result of where clause predicate is treated as false if it evaluates to
unknown

Database System Concepts - 7t" Edition 3.29 ©¢Silberschatz, Horth ard Sucarshan



Joins in SQL

m Join — cartesian product combined with selection
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Joins in SQL

m Join — cartesian product combined with selection

m Three specific types of join
] Naturaljoin iqwh ™m
m Outer join Lohnie OOI(MM\ ‘ i r;' 'x (‘L
m Inner join

N
V;(rpcrbxfa '(‘('DQQT'
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Joined Relations

= Join operations take two relations and return as a
result another relation.

= A join operation is a Cartesian product which requires
that tuples in the two relations match (under some
condition). It also specifies the attributes that are
present in the result of the join

= The join operations are typically used as subquery
expressions in the from clause

= Three types of joins:
Natural join
Inner joi

Outer join

Database System Concepts - 7th Edition 43 ©FSilberschatz, #orth ard Sucarshan



Natural Join in SQL

= Natural join matches tuples with the same values for all

common attributes, and retains only one copy of each

common column. $h Ld- 3 Lurse, ,h I ke “‘b\.
= List the names of instuicicws-aleng=with-tre-comrse=D Of

the courses that they taught

select name, course_id
from students, takes
where student.ID = takes.ID;

= Same query in SQL with “natural join” construct

select name, course_id

from student natural join takes;
e
O—

Database System Concepts - 7th Edition 4.4 ©FSilberschatz, #orth ard Sucarshan



Natural Join in SQL (Cont.)

= The from clause in can have multiple relations combined
using natural join:

select A, A, ... A,
from r, natural join r, natural join .. natural joinr,
where P;

Database System Concepts - 7th Edition 4.5 ©FSilberschatz, #orth ard Sucarshan



Student Relation

D name dept_name Qtot_cred
00128 Zhang d 102
12345 Shankar Comp. Sci. 32
19991 | Brandt History 80
23121 Chavez Finance 110
44553 | Peltier Physics 56
45678 | Levy Physics 46
54321 Williams Comp. Sci. 54
55739 | Sanchez Music 38
70557 | Snow Physics 0
76543 | Brown Comp. Sci. 58
76653 Aoi Elec. Eng. 60
98765 Bourikas Elec. Eng. 98
98988 Tanaka Biology 120

Database System Concepts - 7t Edition

4.6
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Takes Relation

D course_id sec_id | semester | year | grade
00128 | CS-101 1 Fall 2017 A
00128 | CS-347 1 Fall 2017 A-
12345 | CS-101 1 Fall 2017 ¢
12345 | CS-190 2 Spring 2017 A
12345 | CS-315 1 Spring 2018 A
12345 | CS-347 1 Fall 2017 A
19991 | HIS-351 1 Spring 2018 B
23121 | FIN-201 1 Spring 2018 Gr
44553 | PHY-101 1 Fall 2017 B-
45678 | CS-101 1 Fall 2017 F
45678 | CS-101 1 Spring 2018 B+
45678 | CS-319 1 Spring 2018 B
54321 | CS-101 1 Fall 2017 A-
54321 | CS-190 2, Spring 2017 B+
55739 | MU-199 1 Spring 2018 A-
76543 | CS-101 1 Fall 2017 A
76543 | CS-319 2 Spring 2018 A
76653 | EE-181 1 Spring 2017 C
98765 | CS-101 1 Fall 2017 C-
98765 | CS-315 1 Spring 2018 B
98988 | BIO-101 1 Summer | 2017 A
98988 | BIO-301 1 Summer | 2018 null

Database System Concepts - 7th Edition 4.7
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student natural join takes

D name | dept_name |tot_cred | course_id | sec_id | semester | year |grade
00128 | Zhang | Comp. Sci.| 102 | CS-101 1 Fall 2017 A
00128 | Zhang | Comp. Sci.| 102 | CS-347 1 Fall 2017 | A-
12345 | Shankar | Comp. Sci. 32 | CS-101 1 Fall 2017 C
12345 | Shankar | Comp. Sci. 32 | CS-190 2 Spring | 2017 | A
12345 | Shankar | Comp. Sci. 32 | CS-315 1 Spring | 2018 | A
12345 | Shankar [ Comp. Sci. 32 | CS-347 1 Fall 2017 A
19991 | Brandt | History 80 | HIS-351 1 Spring 2018 | B
23121 | Chavez | Finance 110 [ FIN-201 1 Spring | 2018 | C+
44553 | Peltier | Physics 56 | PHY-101| 1 Fall 2017 ] B-
45678 | Levy Physics 46 | CS-101 1 Fall 2017 | F
45678 | Levy Physics 46 | CS-101 1 Spring | 2018 | B+
45678 | Levy Physics 46 | CS-319 1 Spring 2018 | B
54321 | Williams | Comp. Sci. 54 | CS-101 1 Fall 2017 ] A-
54321 | Williams | Comp. Sci. 54 | CS-190 2 Spring | 2017 | B+
55739 | Sanchez | Music 38 [ MU-199 1 Spring [ 2018 [ A-
76543 | Brown | Comp. Sci. 58 | CS-101 1 Fall 2017 A
76543 | Brown | Comp. Sci. 58 | CS-319 2 Spring | 2018 | A
76653 | Aoi Elec. Eng. 60 | EE-181 1 Spring 2017 | C
98765 | Bourikas | Elec. Eng. 98 | CS-101 1 Fall 2017] C-
98765 | Bourikas | Elec. Eng. 98 | CS315 1 Spring [ 2018 B
98988 | Tanaka | Biology 120 | BIO-101 1 Summer | 2017 | A
98988 | Tanaka | Biology 120 | BIO-301 1 Summer | 2018 | null

Database System Concepts - 7th Edition 4.8 ©FSilberschatz,
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Dangerous in Natural Join

= Beware of unrelated attributes with same name which get
equated incorrectly

= Example -- List the names of students instructors along with
the titles of courses that they have taken

Correct version

select name, title
from student natural join takes, course
where takes.course_id = course.course_id,

Incorrect version

select name, ti
from studeff natural join takes natural join course;

\
= This query omits all (studerqt’name, course title) pairs where
the student takes a course in a department other than the
student's own department.

= The correct version (above), correctly outputs such pairs.

Database System Concepts - 7th Edition 4.9 ©FSilberschatz, #orth ard Sucarshan



