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SQL

e MySQL
m “Programming language” for relational algebra /
m System R project of IBM L MM&-DB
m Sequel ~» SQL (Structured Query Language)
?os\'jms aL

m Data definition — describing relational schema
m Data manipulation — populating and modifying rows in tables 0"'4-0‘6

m Querying tables — select, project, join, ...
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Data definition in SQL

m create table tablename

(columnl typel,

| ID ‘ name dept_name ‘ salary
column2 type2,
o 10101 | Srinivasan | Comp. Sci. | 65000
columnk typek) 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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Data definition in SQL

m create table tablename
(columnl typel,
column2 type2,

columnk typek)

create table instructor
(ID char(b),
name char(20),
dept_name char(20),
salary real

)
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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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Data definition in SQL

m Variety of datatypes

| 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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Data definition in SQL

m Variety of datatypes

m varchar(n) — varying length

character string with upper bound

m numeric(p,d) — fixed precision
float, p digits, d after decimal point

create table instructor
(ID varchar(5), N
name varchar(20),
dept_name varchar(20),

salary numeric(8,2)

)

d|A;Ag dl/AS'JG W

| 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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Data definition in SQL

m Add constraints on values

| 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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Data definition in SQL

m Add constraints on values
m 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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| 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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Data definition in SQL

m Add information about keys

| 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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Data definition in SQL

m Add information about keys

m ID is a primary key | 1D ‘ name | dept_name ‘ salary |
10101 | Srinivasan ﬁ i. | 65000
create table instructor 214l Yru < Fina.nce 200
(ID varchar (5) 15151 Mozart 40000
’ 22222 | Einstein Physics 95000
name varchar(20) not null, 32343 | El Said History 60000
dept_name varchar(20), 33456 | Gold Physics 87000
salary numeric(8,2) 45565 | Katz Comp. Sci. | 75000
check (salary > 29000), 58583 | Califieri History 62000
primary key (ID), ‘mPhu-Ho 76543 | Singh Finance 80000
Y 76766 | Crick Biology 72000
WS nwll | 83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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Data definition in SQL

m Add information about keys
m ID is a primary key

m 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)

—

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
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Data definition in SQL

create table section
(course_id varchar(8) ,f.lh 1

| y— \
sec_id varchar (8) ,/‘ “A’ coursedd | sec.id | semester | year | building | room_number | timeslot_id
semester varchar(6)~ % BIO-101 1 Summer | 2017 | Painter 514 B
heck ( . BIO-301 1 Summer | 2018 | Painter 514 A
chec semester in Cs-101 1| Fa 2017 | Packard 101 H
(’Fall’,’Winter’,’ Spring’,’Summer’ )),| €s-101 1 Spring 2018 | Packard 101 8
. CS-190 Spring 2017 | Taylor 3128 a
year numeric (4 > O) A‘d‘a"q' 7 I' 1 CS-190 @ Spring 2017 | Taylor 3128
check (year > 1701 and year < 2100), CS-315 Spring | 2018 | Watson 120 D
) ) CS-319 1 Spring 2018 | Watson 100 B
building varchar(15), CS-319 2 | Spring | 2018 | Taylor 3128 c
room_number varchar(7), CS-347 1 | Fall 2017 | Taylor 3128 A
. - ) EE-181 1 Spring 2017 | Taylor 3128 c
time_slot_id varchar(4), FIN-201 1 | Spring | 2018 | Packard 101 B
primary key HIS-351 1 Spring 2018 | Painter 514 (8
’ . MU-199 1 | Spring | 2018 | Packard 101 D
(course_id, sec_id, semester, year), l PHY-101 | 1 | Fan 2017 | Watson 100 A
foreign key (course_id) .
references course (course_id) section
foreign key (building, room_number)
references ™
classroom (building, room_number)
);
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Data definition in SQL

create table teaches
(ID varchar(5),

course_id | secid | semester | year

course_id varchar(8), ga “ CS-101 1 Fall 2017
sec_id varchar(8), L TS31> T Spring 2018
semester varchar(6), Mll(‘k 10101 | CS-347 1 Fall 2017
car  mumeric(4,0), 12121 | FIN201 | 1 | Spring | 2018
yrimar ke Ws 15151 | MU-199 1 |.Spring 2018
P yorey , 22222 | PHY-101 | 1 | Fal 2017
(ID, course_id, sec_id, semester, year), 32343 | HIS-351 1 Spring 2018
foreign key 45565 | CS-101 1 Spring | 2018
(course_id, sec_id, semester, vear) 45565 | CS-319 1 Spring 2018
ToTarances 76766 | BIO-101 1| Summer | 2017
(course_id, sec_id, semester, year) 76766 | BIO-301 Summer | 2018
foreimm key (ID) 83821 | CS-190 Spring 2017
g K€Y o 83821 | CS-190 Spring | 2017
references@@m 83821 | CS319 Spring | 2018
) 98345 | EE-181 1 Spring 2017
teaches
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Updating tables in SQL

m Add a row to a table

insert into, instructor

values(’10101°,

—_—

’Comp. Sci.’,

Madhavan Mukund

’Srinivasan’,

’65000) ;

| 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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Updating tables in SQL

m Add a row to a table

Madhavan Muku

nd

insert into instructor | 1D ‘ name | dept_name ‘ salary |
vatues(? 301017 ’ ’srTmYasan, . 10101 | Srinivasan | Comp. Sci. | 65000
Comp. Sci.”, 7650007); 12121)| Wu 2 | Finance § | 900003
m Without needing to remember column 15151 | Mozart Music 40000
order 22222 | Einstein Physics 95000
. - 32343 | ElSaid | History 60000
insert into instructor 33456 Gold Physics 87000
(nzge, id, salary, dept_name) 45565 | Katz Comp. Sci. | 75000
valug o e | 58583 | Califieri | History 62000
(Ewu',"m L",QOOOO Finance’ )| 26643 | Singh Finance | 80000
2 76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000

Database Management Systems

" DBMS, Lecture 5, 26 Aug 2023




Updating tables in SQL

m Add a row to a table

insert into instructor
values(’10101°,
’Comp. Sci.’,

%dBMVw Crale

/

’Srinivasan’,

’65000) ;

m Without needing to remember column

order

insert into instructor

(name, id, salary, dept_n e)
values \ Tn

(?121217,’Wu’,’90000’ , ’Finance’) ;

m Note the quotation marks

Madhavan Mukund

e

| 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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Updating tables in SQL

m Delete all rows

delete from instructor | 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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Updating tables in SQL

m Delete all rows

delete from instructor | ID ‘ name | dept_name ‘ salary |
m Delete selected rows 10101 | Srinivasan | Comp. Sci. | 65000
delete from instructor 2l W Fnarice 20000
e . , 15151 Mozart Music 40000

where name = ’Srinivasan

— 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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Updating tables in SQL

m Delete all rows

delete from instructor | ID ‘ name | dept_name ‘ salary |
m Delete selected rows 10101 | Srinivasan | Comp. Sci. | 65000
delete from instructor 2l bide EifTAtice 20000
I , 15151 Mozart Music 40000
where name = ’Srinivasan
22222 L Linclona— Phystes 05089
delete from instructor 32343 | El Said History 60000
where @ = ’Physics’ 1 33456 Gold— Physics 37000
45565 | Katz Comp. Sci. | 75000
‘1‘1"% 58583 | Califieri | History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
U'hh, ~ W — [A‘m\, 83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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Queries in SQL

m select columns
from table
where condition

| 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

m select columns
from table
where condition

select Name =
from instructor

where dept_name

Madhavan Mukund

-T
| ID ‘ name dept_name ‘ salary |
- T

10101 | Srinivasan | Comp. Sci. | 65000

12121 | Wu Finance 90000

. 15151 ozart Music 40000

—_FPhysics"  {T22222 {Einstein | Phvsics 95000

32343 aid History 60000

33456 0 Physics 87000

45565 Z Comp. Sci. | 75000

58583 ‘ @mhﬁ'm'J 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

m select columns

from table

| ID ‘ name | dept_name ‘ salary |
where condition
10101 | Srinivasan | Comp. Sci. | 65000
select name 12121 | Wu Finance 90000
from instructor 15151 | Mozart Music 40000
where dept_name = "Physics" 22222 | Einstein Physics 95000
. 32343 | El Said History 60000
[ SQL‘select combines o and 7 of 33456 | Gold Physics 87000
relational algebra 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
m select colum@

from table

| ID ‘ name | dept_name ‘ salary |
where condition

10101 | Srinivasan | Comp. Sci. | 65000
select name 12121 | Wu Finance 90000

from instructor 1€1€1 Mo7arte MUSiC 4000
where dept_name = "Physics" 22222 | Einstein Physics 95000
. 3 aid History 60000
" rse?aLtij:alleacltgecl; ':b'"es o and 7 of 33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
select ID,name 58583 | Califieri History 62000
from instructor 76543 | Singh Finance 80000
where dept_name = "Physics" 76766 | Crick Biology 72000
‘Ed salary > 90000 ) 83821 | Brandt Comp. Sci. | 92000
-~ 98345 | Kim Elec. Eng. 80000
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Queries in SQL

m select does not eliminate duplicates

select dept_name

fro

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
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Queries in SQL

m select does not eliminate duplicates

select dept_name
from instructor

m Explicitly specify that duplicates should
be removed — additional computation,

so avoid if not needed

select dept_name

from instructor

MW%MMJ‘.J

U L
L “1’ ﬁlﬂ,um
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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 elysiCS, 87000
45565 | Katz ceomp—Sei. | 75000
58583 | Califieri Nistory 62000
76543 | Singh Smened 80000
76766 | Crick Biology 72000
83821 | Brandt amp-Se? | 92000
98345 | Kim Elec. Eng. 80000
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Queries in SQL

m Select all attributes using *

select x* | ID ‘ name | dept_name ‘ salary |
from instructor 10101 | Srinivasan | Comp. Sci. | 65000
where dept_name = "Physics" 12121 | Wu Finance 90000
15151 _|_ Mottt _Music 40000
T 22222 | Einstein Physics 95000
gigg E}l iziiid E}ilstgry 60000
0 ysics 3/0007)
5565 | Katz CUm_p.'SEi._—TSUOf
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

m Select all attributes using *

select x* | ID ‘ name | dept_name ‘ salary |
from instructor 10101 | Srinivasan | Comp. Sci. | 65000
where dept_name = "Physics" 12121 | Wu Finance 90000
= Can do arithmetic on attributes — get 15151 | Mozart Music 40000
n €o anthmetic on attribu & 22222 | Einstein | Physics 95000
monthly salary 32343 | ElSaid | History | 60000
select ID,name,salary/12 33456 | Gold Physics 87000
from instructor 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

D name dept_name salary
01 | Srinivasan | Comp. Sci. | 65000
m Multiple tables in from — cartesian 12121 | Wu Finance | 90000
15151 | Mozart Music 40000
pl’Od uct 22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
*
select 45565 | Katz Comp. Sci. | 75000
from instructor teaches 58583 | Califieri History 62000
’ 76543 | Singh Finance 80000
76766 | Crick Biology 72000
' 83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. | 80000
"‘ i l ' D course_id | sec_id | semester | year
0. \n Cs-101 1 Fall 2017
10101 | CS-315 1 Spring 2018
x 10101 | CS-347 1 Fall 2017
12121 | FIN-201 1 Spring 2018
15151 | MU-199 1 Spring 2018
22222 | PHY-101 1 Fall 2017
32343 | HIS-351 1 Spring 2018
45565 | Cs-101 1 Spring 2018
45565 | CS-319 1 Spring 2018
76766 | BIO-101 1 Summer | 2017
76766 | BIO-301 1 Summer | 2018
83821 | CS-190 1 Spring 2017
83821 | CS-190 2 Spring 2017
83821 | CS-319 2 Spring 2018
98345 | EE-181 1 Spring 2017
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Queries in SQL

D name dept_name salary
10101 | Srinivasan | Comp. Sci. | 65000
m Multiple tables in from — cartesian 12131 | Wu Finance | 90000
15131 | Mozart Music 40000
pl’Od uct - 22222 | Einstein Physics 95000
\Z X‘ (/ ?D 32343 | El Said History 60000
33456 | Gold Physics 87000
* )

select 7 45565 | Katz Comp. Sci. | 75000
from instructor S teaches 58583 | Califieri History 62000
|2 | 76523 | Singh Finance 80000
. L 76766 | Crick Biology 72000
m Use where to implement join 83821 | Brandt | Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000

se 1 ec t * 1D course_id | sec.id | semester | year

10101 | CS-101
10101 /| CS-315

Fall 2017

from instructor, teaches Spring | 2018

. 1010y | Cs-347 Fall 2017
where instructor.ID = teaches.ID FR501 Sefing | 2018
—_— —l 15151 | MU-199 Spring | 2018

[ 22222 | PHY-101 Fall 2017
32343 | HIS-351 Spring 2018

1
1
1
1
1
1
< 1
45565 | CS-101 1 Spring | 2018
45565 | CS-319 1 Spring | 2018
(76766 | BIO-101 1 Summer | 2017
‘g 76766 | BIO-301 1| Summer | 2018
83821 | CS-190 1 Spring | 2017
83821 | CS-190 2 | Spring | 2017
)
1

83821 | CS-319 Spring 2018
98345 | EE-181 Spring 2017
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Queries in SQL

D name dept_name salary
10101 rinivasan | Comp. Sci. | 65000
m Multiple tables in from — cartesian 12121 | Wu Finance | 90000
15151 | Mozart Music 40000
pl’Od uct 22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
*

select 45565 | Katz Comp. Sci. | 75000
from instructor teaches 58583 | Califieri History 62000
’ 76543 | Singh Finance 80000
. . 76766 | Crick Biology 72000
m Use where to implement join 83821 | Brandt | Comp. Sci. | 92000
98345 | Kim Elec. Eng. | 80000

SeleCt * D Gurxe_id sec.id | semester | year

. 10101 V 1 Fall 2017

from instructor, teaches o101 | 68315 | 1 | Spring | 2018

. 10101 | CS-347 1 Fall 2017

where instructor.ID = teaches.ID 1 | FNsor | 1 | spring | 2018

15151 MU-199 1 Spring 2018

22222 | PHY-101 1 Fall 2017

m Choose output columns 32343 | HIS3SI | 1| Spring | 2018

45565 | CS-101 1 Spring 2018

A 45565 | CS-319 1 Spring 2018

select name, course_id 76766 | BIO-101 1| Summer | 2017

. - 76766 | BIO-301 1 Summer | 2018

from instructor, teaches 83821 | CS-190 I | Spring | 2017

83821 | CS-190 2 Spring 2017

: — 83821 | CS-319 9 Spring | 2018

where instructor.ID teaches.ID o5 | metm | 1 | oote | o
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Queries in SQL

- Renaming for self join | D ‘ course_id ’ sec_id ‘ semester | year |
10101 | CS-101 1 Fall 2017
10101 | CS-315 1 Spring 2018
10101 | CS-347 1 Fall 2017
12121 | FIN-201 1 Spring 2018
15151 | MU-199 1 Spring 2018
22222 | PHY-101 1 Fall 2017
32343 | HIS-351 1 Spring 2018
45565 | CS-101 1 Spring 2018
45565 | CS-319 1 Spring 2018
76766 | BIO-101 1 Summer | 2017
76766 | BIO-301 1 Summer | 2018
83821 | CS-190 1 Spring 2017
83821 | CS-190 2 Spring 2017
83821 | CS-319 2 Spring 2018
98345 | EE-181 1 Spring 2017
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Queries in SQL

. .. D id id 1

m Renaming for self join ISXIS _22¢ I,Vcourse.z [ secid | semesidh | year | %

- 0 Cs-101 Fall 2017

select * / 10101} | CS-315 Spring | 2018
1010y | CS-347 Fall 2017 q' B

from teaches as T1l, teaches as T2 7 | FiN201 Sty 2018
where T1.ID = T and 15151 | MU-199 Spring 2018 _6

T1.course_id 2.course_id 4l | EHII0) Ta 2017 | =

32343 | HIS-351
45565 | CS-101
45565 | CS-319
76766 | BIO-101

76766 | B1O-301
83821 | CS-190

83821 | CS-190
‘(‘J—J«c X C‘—- 3821 | CS-319
1 8345 | EE-181
' z
—

Spring 2018
Spring 2018
Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017

— RO N e e e e e e e e e e
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Queries in SQL

- Renaming for self join | D ‘ course_id | sec_id ‘ semester | year |
10101 | CS-101 Fall 2017
select * 10101 | CS-315 Spring 2018
10101 | CS-347 Fall 2017
from teaches as T1, teaches as T2 2121 | FIN-201 Spring | 2018
where T1.ID = T2.ID and 15151 | MU-199 Spring 2018

22222 | PHY-101
32343 | HIS-351

45565 | Cs-101
Wk e ‘\O(OI 45565 | CS-319

Fall 2017
Spring 2018
Spring 2018

T1.course_id <> T2.course_id

m Filter output

— RO N e e e e e e e e e e

/- Spring 2018
76766 | BIO-101 Summer | 2017

select distinct T1.ID "f«h“ ¢ Ms BIO-301 Summer | 2018
from teaches as T1, teaches as T2 83821 | CS-190 Spring | 2017
83821 | CS-190 Spring 2017

where T1.ID = T2.ID and 83821 | CS-319 Spring | 2018
T1.course_id <> T2.course_id 98345 | EE-181 Spring 2017
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Queries in SQL

m Set operations

Madhavan Mukund

courseid | secid | semester | year | building | room_number | time_slot_id
BIO-101 1 Summer | 2017 | Painter 514 B
BIO-301 1 Summer | 2018 | Painter 514 A
CsS-101 1 Fall 2017 | Packard 101 H
CS-101 1 Spring 2018 | Packard 101 F
CS-190 1 Spring 2017 | Taylor 3128 E
CS-190 2 Spring 2017 | Taylor 3128 A
CS-315 1 Spring 2018 | Watson 120 D
CS-319 1 Spring 2018 | Watson 100 B
CS-319 2 Spring 2018 | Taylor 3128 Cc
CS-347 1 Fall 2017 | Taylor 3128 A
EE-181 1 Spring 2017 | Taylor 3128 C
FIN-201 1 Spring 2018 | Packard 101 B
HIS-351 1 Spring 2018 | Painter 514 @
MU-199 1 Spring 2018 | Packard 101 D
PHY-101 1 Fall 2017 | Watson 100 A
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Queries in SQL

. courseid | secid | semester | year | building | room_number | time_slot_id
u Set o perat 1ons BIO-101 1 Summer | 2017 | Painter 514 B
BIO-301 1 Summer | 2018 | Painter 514 A
. CS-101 1 Fall 2017 | Packard 101 H
m Union l'l’A- Cs-101 1 | Spring | 2018 | Packard 101 F
CS-190 1 Spring 2017 | Taylor 3128 E
Q1 (select cour id from sectiom CS-190 2 | Spring | 2017 | Taylor 3128 A
CS-315 1 Spring 2018 | Watson 120 D
where se "Fall" CS319 1 | Spring | 2018 | Watson 100 B
and year = "2017") Cs-319 2 | Spring | 2018 | Taylor 3128 C
CS-347 1 Fall 2017 | Taylor 3128 A
EE-181 1 Spring 2017 | Taylor 3128 C
Serect courde_id from sectiom FIN-201 1 Spring 2018 Paf:kard 101 B
. HIS-351 1 Spring 2018 | Painter 514 (@
&L where sem = "Spring" MU-199 1 | Spring | 2018 | Packard 101 D
and year = "018" ) PHY-101 1 Fall 2017 | Watson 100 A
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Queries in SQL

) courseid | secid | semester | year | building | room_number | time_slot_id
u Set Operatlons BIO-101 1 Summer | 2017 | Painter 514 B
RI1Q.201 1 S 2018 | Painter 514 A
. ™ CS-101 1 Fall 2017 ackard 101 H
= Union Cs-101 1| Spring | 2018 jackard 101 F
len s d SRk i@ Taylor 3128 E
. CS-190 2 Spring 2017 | Taylor 3128 A
m Intersection Cs315 || Spring | 2018 | Watson 120 D
CS-319 1 Spring 2018 | Watson 100 B
(select course_id from sectiom C8319 2| Spring | 2018 | Taylor 125 e
CS-347 1 Fall 2017 | Taylor 3128 A
where sem = "Fall" EE-181 I | Spring | 2017 | Taylor 3128 c
- n FIN-201 1 Spring 2018 | Packard 101 B
and year 2017 ) HIS-351 1 Spring 2018 | Painter 514 (@
intersect MU-199 1 Spring 2018 | Packard 101 D
o OCL course_id from sectiom PHY-101 1 Fall 2017 | Watson 100 A

where sem = "Spring"
and year = "2018")
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Queries in SQL

. s courseid | secid | semester | year | building | room_number | time_slot_id
u Set Operatlons g' BIO-101 1 Summer | 2017 | Painter 514 B
1 Summer | 2018 | Painter 514 A
U . 1 Fall 2017 | Packard 101 H
] nion 1 e 2018 | Packard 101 F
1 Spring | 2017 | Taylor 3128 E
. 2 Spring 2017 | Taylor 3128 A
m Intersection 1 Spring 2018 | Watson 120 D
g \ S - 1 pring Watson 100 B
i ‘ L 2 Spring 2018 | Taylor 3128 Cc
m Set difference (S-347 1 | Fall 2017 | Taylor 3128 A
EE18] 1 |Sprmg | 2017 | Taylor 3128 e,
. . FIN-201 1 Tin 2018 | Packard 101 B
(select course_id from sectiom HIS951 | Somt=STTT| Painter o N
where sem = "Fall" 1 pring | 2018 | Packard 101 D
and year = "2017") pHY-01f| 1 | Fa 3017 | Watson 100 A

where sem = "Spring"
and year = "2018")

Madhavan Mukund

course_id from sectiom

0
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