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Show activity statistics within a day grouped by hours.





𝑅 SELECT * FROM r;

𝜋𝑡→𝑡𝑡(𝑅) SELECT t AS tt FROM r;

𝜎𝑓𝑒𝑙𝑡(𝑅) SELECT * FROM r WHERE felt;

𝜋𝑡(𝜎𝑓𝑒𝑙𝑡(𝑅)) SELECT t FROM r WHERE felt;

𝑅 ∪ 𝑆 SELECT * FROM r UNION SELECT * FROM s;

𝑅 ∩ 𝑆 SELECT * FROM r INTERSECT SELECT * FROM s;

𝑅\S SELECT * FROM r EXCEPT SELECT * FROM s;

𝑅 × 𝑆 SELECT * FROM r, s; (or CROSS JOIN)

𝑅 ⋈ 𝑆 SELECT * FROM r NATURAL JOIN s;

𝑅 ⋈𝑓𝑒𝑙𝑡 𝑆 SELECT * FROM r JOIN s ON felt;

SELECT DISTINCT * FROM r;

SELECT t FROM r GROUP BY t;

SELECT * FROM r ORDER BY t;





SELECT attr1, attr2, … FROM r;

• SELECT name, year_of_birth FROM student;

• SELECT * FROM student;



• SELECT name FROM student;

• SELECT name, grade FROM student;

name grade

John Doe 2

Joe Average 3

Peter Common 5

Jane Doe 3

π𝑛𝑎𝑚𝑒

name

John Doe

Joe Average

Peter Common

Jane Doe

name grade presence

John Doe 2 14

Joe Average 3 14

Peter Common 5 13

Jane Doe 3 10

π𝑛ame,𝑔𝑟𝑎𝑑𝑒(

name grade

John Doe 2

Joe Average 3

Peter Common 5

Jane Doe 3



SELECT * FROM S WHERE attr1 comp1 value1 op1 

attr2 comp2 value2…;

∈ ′ ′ ′ ′ ′ ′ ′ ′ ′ ′ ′ ′

∈ ′ ′ ′ ′ ′ ′ ′ ′

• SELECT * FROM student WHERE name = 'John Doe';



• SELECT * FROM student WHERE grade=3;

• SELECT * FROM student WHERE grade>1 AND 

presence>10;

name grade

John Doe 2

Joe Average 3

Peter Common 5

John Doe 3

σgrade=3

name grade presence

John Doe 1 14

Joe Average 3 14

Peter Common 5 13

Jane Doe 3 10

σgrade>1 𝐴𝑁𝐷 presence>10

name grade

Joe Average 3

John Doe 3



• SELECT AVG(grade) FROM student;

• SELECT MIN(grade) FROM student;

• SELECT MAX(grade) FROM student;

• SELECT COUNT(*) FROM student;

• SELECT SUM(grade)/COUNT(*) FROM student 

WHERE grade IS NOT NULL;



…attribute LIKE 'sampletext'…

• SELECT * FROM student WHERE name LIKE 

'John*';

▪

▪

▪



• SELECT firstname & ' ' & lastname FROM 

student;

• SELECT * FROM student WHERE firstname & ' 

' & lastname = 'John Doe';



• SELECT name FROM student WHERE (name LIKE '*Doe' 

OR name LIKE '*Common') AND name LIKE 'John*';

• SELECT name FROM student WHERE name LIKE 'P?ter*';

• SELECT length_of_presentation*60 AS minute FROM 

subjects;

• SELECT subjectname FROM subject WHERE 

length_of_presenttion*num_of_presentations>credit;

• SELECT name FROM student WHERE subject = 

'Databases' AND NOT failed;
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∪
name grade

John Doe 2

Joe Average 3

Peter Common 5

Jane Doe 3

name grade

Jane Smith 2

Bob Miggins 3

name grade

John Doe 2

Joe Average 3

Peter Common 5

Jane Doe 3

Jane Smith 2

Bob Miggins 3

𝑆𝐸𝐿𝐸𝐶𝑇 ∗ 𝐹𝑅𝑂𝑀 𝐴 𝑈𝑁𝐼𝑂𝑁 𝑆𝐸𝐿𝐸𝐶𝑇 ∗ 𝐹𝑅𝑂𝑀 𝐵;



SELECT ∗ FROM a INTERSECT SELECT ∗ FROM b;

∩

name grade

John Doe 2

Joe Average 3

Peter Common 5

Jane Doe 3

name grade

John Doe 2

Bob Miggins 3

name grade

John Doe 2



name grade

John Doe 2

Joe Average 3

Peter Common 5

Jane Doe 3

name grade

John Doe 2

Bob Miggins 3

name grade

Joe Average 3

Peter Common 5

Jane Doe 3



• SELECT name FROM director WHERE id = (SELECT directorid
FROM movie WHERE title = 'Lord of The Rings');

• SELECT * FROM movie WHERE directorid IN (SELECT id FROM 
director WHERE name LIKE 'P?ter*');



×
SELECT * FROM a,b; name grade

John Doe 2

Joe Average 3

name presence

John Doe 10

Joe Average 14

Bob Miggins 5

A.name grade B.name presence

John Doe 2 John Doe 10

John Doe 2 Joe Average 14

John Doe 2 Bob Miggins 5

Joe Average 3 John Doe 10

Joe Average 3 Joe Average 14

Joe Average 3 Bob Miggins 5



▪

▪

▪

▪



SELECT * FROM r NATURAL JOIN s;

name grade

John Doe 2

Joe Average 3

name presence

John Doe 5

Joe Average 14

Bob Miggins 11

Joe Average 12

name grade presence

John Doe 2 5

Joe Average 3 14

Joe Average 3 12
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•
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•

•

•
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•



SELECT * FROM r INNER JOIN s ON 

r.attr1=s.attr2;

name grade

John Doe 2

Joe Average 3

fullname presence

John Doe 5

Joe Average 14

Bob Miggins 11

Joe Average 12name grade fullname presence

Joe Average 3 Joe Average 14

Joe Average 3 Joe Average 12

𝐴. 𝑛ame = 𝐵. 𝑓𝑢𝑙𝑙𝑛𝑎𝑚𝑒 𝐴𝑁𝐷 presence > 10

•



SELECT * FROM r LEFT JOIN s ON 

r.attr1=s.attr2;
name grade

John Doe 2

Joe Average 3

fullname presence

John Doe 5

Joe Average 14

Bob Miggins 11

Joe Average 12name grade fullname presence

John Doe 2 NULL NULL

Joe Average 3 Joe Average 14

Joe Average 3 Joe Average 12

. 𝑛ame = b. fullname 𝐴𝑁𝐷 presence > 10

•



SELECT * FROM r RIGHT JOIN s ON 

r.attr1=s.attr2;
name grade

John Doe 2

Joe Average 3

fullname presence

John Doe 5

Joe Average 14

Bob Miggins 11

Joe Average 12
name grade fullname presence

Joe Average 3 Joe Average 14

Joe Average 3 Joe Average 12

NULL NULL Bob Miggins 11

. 𝑛ame = b. 𝑓𝑢𝑙𝑙𝑛𝑎𝑚𝑒 𝐴𝑁𝐷 presence > 10

•

•



SELECT * FROM r FULL OUTER JOIN s ON 

r.attr1=s.attr2…;

name grade

John Doe 2

Joe Average 3

fullname presence

John Doe 5

Joe Average 14

Bob Miggins 11

Joe Average 12
name grade fullname presence

John Doe 2 NULL NULL

Joe Average 3 Joe Average 14

Joe Average 3 Joe Average 12

NULL NULL Bob Miggins 11

. 𝑛ame = b. 𝑓𝑢𝑙𝑙𝑛𝑎𝑚𝑒 𝐴𝑁𝐷 presence > 10



SELECT * FROM a FULL OUTER JOIN b ON 

a.name=b.fullname AND presence>10;

• 

•

•





SELECT * FROM r ORDER BY attr1 ASC/DESC, 

attr2 ASC/DESC…;

• SELECT * FROM student ORDER BY 

place_of_birth DESC;



•

• SELECT * FROM student ORDER BY name, grade;

name grade presence

John Doe 1 14

Joe Average 4 14

Jane Smith 2 14

Joe Average 3 10

τ𝑛ame,𝑔𝑟𝑎𝑑𝑒(
name grade presence

Jane Smith 2 14

Joe Average 3 10

Joe Average 4 14

John Doe 1 14



SELECT TOP N * FROM r;

• SELECT TOP 1 name, grade FROM student ORDER 

BY grade;

SELECT * FROM student ORDER BY grade 

LIMIT 1;



SELECT DISTINCT * FROM r;

• SELECT DISTINCT * FROM student;

δ

name grade presence

John Doe 1 14

Joe Average 3 14

John Doe 1 14

Jane Doe 3 10

name grade presence

John Doe 1 14

Joe Average 3 14

Jane Doe 3 10



SELECT attr1, attr2,… FROM r GROUP BY 

attr1, attr2,…;

• SELECT product FROM items GROUP BY 

product;

product pcs

Bread 1

Croissant 2

Milk 1

Croissant 3

γ𝑝𝑟𝑜𝑑𝑢𝑐𝑡(π𝑝𝑟𝑜𝑑𝑢𝑐𝑡



product pcs

Bread 1

Croissant 2

Milk 1

Croissant 3

π𝑝𝑟𝑜𝑑𝑢𝑐𝑡(

product

Bread

Croissant

Milk

Croissant

product

Bread

Croissant

Milk

product

Bread

Croissant

Milk

Croissant

γ𝑝𝑟𝑜𝑑𝑢𝑐𝑡(
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• SELECT product, SUM(pcs) FROM items GROUP BY 

product;

product pcs

Bread 1

Croissant 3

Milk 2

Croissant 5

γproduct,SUM 𝑝𝑐𝑠 (

product sumpcs

Bread 1

Croissant 8

Milk 2



SELECT attr1,AGGR(attr2)… FROM r GROUP 

BY attr1 HAVING AGGR(attr2) comp1 value1,…;

• SELECT AVG(grade) FROM student WHERE 

subject = 'Databases' AND grade > 3 GROUP 

BY year HAVING AVG(grade)>3.5;



name year grade

John Doe 1990 4

Bob Miggins 1990 5

Jane Doe 1990 1

Jane Smith 1991 5

Peter Common 1991 4

Joe Average 1991 2

Alexander Tron 1992 4

SELECT year, AVG(grade) FROM student GROUP BY year; year grade

1990 3.33

1991 3.67

1992 4



name year grade

John Doe 1990 4

Bob Miggins 1990 5

Jane Doe 1990 1

Jane Smith 1991 5

Peter Common 1991 4

Joe Average 1991 2

Alexander Tron 1992 4

SELECT year, AVG(grade) FROM student GROUP BY year;

SELECT year, AVG(grade) FROM student WHERE grade>3 GROUP BY year;
Filtering of source rows

year grade

1990 3.33

1991 3.67

1992 4
year grade

1990 4.5

1991 4.5

1992 4



name year grade

John Doe 1990 4

Bob Miggins 1990 5

Jane Doe 1990 2

Jane Smith 1991 5

Peter Common 1991 4

Joe Average 1991 2

Alexander Tron 1992 4

SELECT year, AVG(grade) FROM student GROUP BY year;

SELECT year, AVG(grade) FROM student WHERE grade>3 GROUP BY year;
Filtering of source rows

SELECT year, AVG(grade) FROM student GROUP BY year HAVING AVG(grade)>=3.5;
Filtering of entire group

year grade

1990 3.33

1991 3.67

1992 4
year grade

1990 4.5

1991 4.5

1992 4
year grade

1991 3.67

1992 4



• SELECT product, SUM(pcs), SUM(pcs*price) FROM 

items GROUP BY product;

γ𝑝𝑟𝑜𝑑𝑢𝑐𝑡,SUM 𝑝𝑐𝑠 ,SUM pcs∗𝑝𝑟𝑖𝑐𝑒 (

product pcs price

Bread 1 100

Croissant 2 100

Croissant 3 150

Bread 2 150

Milk 2 100

product sumpcs sumpcsprice

Bread 3 400

Croissant 5 650

Milk 2 200
•

•



• SELECT product, COUNT(pcs) FROM items GROUP BY 

product;
product pcs

Bread 1

Croissant 3

Milk 2

Croissant 5

γ𝑝𝑟𝑜𝑑𝑢𝑐𝑡,COUNT 𝑝𝑐𝑠 (

product countpcs

Bread 1

Croissant 2

Milk 1



• SELECT product, FIRST(pcs) FROM items GROUP BY 

product;
product pcs

Bread 1

Croissant 3

Milk 2

Croissant 5

γproduct,FIRST 𝑝𝑐𝑠 (

product firstpcs

Bread 1

Croissant 3

Milk 2



•

•

… AS…

• SELECT AVG(grade) AS average, presence/14*100 AS 
presence_percent FROM student;

• SELECT AVG(grade) average, presence/14*100 presence_percent
FROM student;

• SELECT c.currency, c.ratetohuf, c.date FROM currencyrate AS 
c LEFT JOIN (SELECT currency, MAX(ratetohuf) AS max FROM 
currencyrate GROUP BY currency) AS m ON 
c.currency=m.currency AND c.ratetohuf=m.max;



• SELECT name AS fullname FROM student;

• SELECT name AS fullname FROM student WHERE 

fullname='John Doe';

π𝑛ame→𝑓𝑢𝑙𝑙𝑛𝑎𝑚𝑒

name grade presence

John Doe 1 14

Joe Average 3 14

John Doe 1 14

Jane Doe 3 10

fullname

John Doe

Joe Average

John Doe

Jane Doe

name grade presence

John Doe 1 14

Joe Average 3 14

Bob Miggins 1 14

Jane Doe 3 10fullname

John Doe

σfullname=′𝐽𝑜ℎ𝑛 𝐷𝑜𝑒′(π𝑛ame→𝑓𝑢𝑙𝑙𝑛𝑎𝑚𝑒



SELECT

DISTINCT

TOP

FROM

JOIN     ON

WHERE

GROUP BY

HAVING

ORDER BY
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•

•

•

•



▪ SELECT name FROM student WHERE name = ‘John Doe’;





S

name grade presence

John Doe 3 8

Bob Miggins 2 14

Jane Doe 5 10

Joe Average 1 14

𝑆𝐸𝐿𝐸𝐶𝑇 𝑛𝑎𝑚𝑒 𝐹𝑅𝑂𝑀 𝑆𝑊𝐻𝐸𝑅𝐸 𝑔𝑟𝑎𝑑𝑒 > 1 𝐴𝑁𝐷 𝑝𝑟𝑒𝑠𝑒𝑛𝑐𝑒 > 10





SELECT * FROM lecturers NATURAL JOIN 

departments;



SELECT * FROM lecturers LEFT JOIN 

departments ON lecturers.department_code = 

departments.department_code;



SELECT * FROM lecturers RIGHT JOIN 

departments ON lecturers.department_code = 

departments.department_code;



A

name subject point presence

John Doe Math 50 8

John Doe Drawing 60 14

Peter Common Statics 45 10

Joe Average Math 15 14

C

class minpoint

Math 40

Drawing 60

Statics 50

B

name year

John Doe 1

Bob Miggins 2

Peter Common 1

Joe Average 1





SELECT name FROM A WHERE subject=′Drawing′;
SELECT name FROM B WHERE year=1;

SELECT class FROM C WHERE minpoint>45;

SELECT name, year FROM A NATURAL JOIN B WHERE 
A.subject='Math′;
SELECT name, subject FROM A INNER JOIN C ON 

A.subject=C.class AND A.point>C.minpoint;

SELECT name, subject FROM A NATURAL JOIN B 
INNER JOIN C ON A.subject=C.class AND 
A.point>C.minpoint WHERE year=1;





• CREATE DATABASE databasename;

•
•

•

•

•

•
•

• USE databasename;

•





CREATE TABLE student

(

neptun VARCHAR(6),

name VARCHAR(50),

date_of_birth INTEGER,

grade DOUBLE PRECISION,

PRIMARY KEY (neptun)

);



CREATE TABLE tablaname

▪

▪

▪

▪



ALTER TABLE tablaname ADD columname type;

▪ ALTER TABLE student ADD place_of_birth VARCHAR(50);

ALTER TABLE tablaname DROP columname;

▪ ALTER TABLE student DROP name;

ALTER TABLE tablaname RENAME TO new_tablaname;

▪ ALTER TABLE student RENAME TO bme_student;

DROP tablaname;

▪ DROP student;

TRUNCATE tablaname;

▪ TRUNCATE student;





▪ INSERT INTO tablaname [(attribute1, 

attribute2, …)] VALUES (value1, value2, …);

▪ INSERT INTO student (neptun, name, year, 

grade) VALUES ('ABCDEF', 'John Doe', 1993, 

4.5);

▪ LOAD DATA

▪ COPY



▪ UPDATE tablaname SET attribute = newvalue

WHERE condition;

▪ UPDATE student SET grade = 4.6 WHERE name = 

'John Doe';

▪ DELETE FROM tablaname WHERE attribute = 

value;

▪ DELETE FROM student WHERE name = 'John Doe';



•

•

•

•




