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HISTORY

* 1970s: IBM SEQUEL (Structured English QUery Language)
* Structured/Standard Query Language

* 1986: ANSI standard, 1987: ISO standard

« SQIL2 ('92), SQL3 ('99), ...

* Continuous improvement (SQL2011)

* More or less all DBMS supports this standard; concept is
common

» Relational Software, Inc. > Oracle Corp.




FUNDAMENTALS

* Relies on relational algebra

* Non-procedural language (declarative); this means we need to
formulate commands to computer in the way what to do and
not how to do.

* Data definition (DDL) -, Data manipulation (DML) -, Data
control (DCL) -, Query (QL) language




SQL BASICS

Textual description of operations (commands)
Need to follow strict rules
- Given set of commands

- Sentence (command) ends with “;”

- Order of command is given




insert into mug
select

max(coffee)

from cupboard |
Where has_milk = falose
nd sugar_count =7




ACCESS

A graphically (in Design view) defined query is automatically
translated and displayed to SQL.

A SQL defined query not necessarily transformed to a graphical
query! i [ e

X Cut

ey ER Co
View  Paste P}'
%' Format Pair

E Datasheet View |

(s
SQL saL View

te_.._‘/‘ Design View




EXAMPLE - 1.

List all active students and order based on their names!

3 01_list_active_students \,

3 01_list_active_students

SELECT users.username, users.fullname, users.gid
FROM users

WHERE [((users.gid)>2))

ORDER BY users.gid, users.fullname;

Criteria:

username - | fullname -~ gid -
9942 Egyéni
| cf9bad Egyéni
| cf9bbc Szerkezet
| cf9b16 Szerkezet
| cf9b19 Szerkezet
| cfobld Szerkezet
= o1 - actl ts 7
: H
[« ]
Field: || fullname e
T;:Ir:; v ding ding
show = @ | m]




EXAMPLE - I1.

Show activity statistics within a day grouped by hours.

| = 05_daily_activity_statistics \,
activity
v ] 3 05_daily_activity_statistics \\
sid
SELECT Hour{[activity].[date]) AS Hours, Count{activity.aid) AS CountOfaid
ot - FROM activity
am GROUP BY Hour([activity].[date])
Field: | Expri: Hour(lactivi | aid ORDER BY Huur[[activity].[date]],'
Tr:;: Group By ac‘:::;?
Sort: | Ascending
Show: %] |
Criteria:




Analytic operations

Queries
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TRANSLATE FROM RELATIONAL ALGEBRA
sau

R
Tt (R)
Ofeirt (R)

Tt (Oferr (R))
RUS
RNS

R\S
RXS
RxS
R ™pg S
3(R)
Yi(R)
T(R)

SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT

SELECT

*

t

*

t

*

FROM r;

AS tt FROM r;

FROM r WHERE felt;

FROM r WHERE felt;

FROM r UNION SELECT * FROM s;
FROM r INTERSECT SELECT * FROM s;
FROM r EXCEPT SELECT * FROM s;
FROM r, s; (or CROSS JOIN)

FROM r NATURAL JOIN s;

FROM r JOIN s ON felt;

DISTINCT * FROM r;

SELECT t FROM r GROUP BY t;

SELECT * FROM r ORDER BY t;

12



SELECT QUERY

SELECT command never performs any modification on data,
does not changes table structure (column names), but displays
(temporally) the result based on current data.

Viewing a query means a new execution on actual dataset.

The result of SELECT is also a relation which can be reused in
other queries.




PROJECTION

Projection [7t]: we select the columns to display and all other will
be hided; the result is a relation.

SR Ee TV LY Sttt r 2 . FROM r;

s EERET AL Ve drSeissloi rth FROM student;
name | year_of birth
e SELECT * FROM student;




PROJECTION

(

T[name

Mhame, grade (
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name

grade

John Doe

2

Joe Average

Peter Common

Jane Doe

3
5
3

SELECT name,

SELECT name FROM student;

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

grade FROM student;

name grade
John Doe 2
Joe Average 3
Peter Common 5
Jane Doe 3




SELECTION (FILTERING)

Filter the rows

SQL: SELECT * FROM S WHERE attrl compl valuel opl
attr2 comp2 valueZ..;

COme E (I:I, I<I, I>I, Iil, Isf, 12!)
opX € ('AND’, 'OR/, 'XOR/, 'NOT") )

* SELECT * FROM student WHERE name = 'John Doe';
We can define multiple criteria, use logical operators to combine them!

This command has a special importance at data manipulation commands




SELECTION

- SELECT * FROM student WHERE grade=3;

name grade
John Doe b )_ name grade
Ggrade=3 ( o8 Ve 3 IR Joe Average |3
Peter Common |5 John Doe 3
John Doe 3
- SELECT * FROM student WHERE grade>1 AND
pre sence> 1 O ’ name grade |presence
John Doe 1 14

—?

Ograde>1 AND presence>10 ( Joe Average 3 14 ) ¢

Peter Common |5 13
3

10

Jane Doe
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FUNCTIONS FOR CALCULATIONS

e SELECT AVG(grade) FROM student;
e SELECT MIN (grade) FROM student;
e SELECT MAX (grade) FROM student;
S SO ROM student;

e SELECT SUM(grade)/COUNT (*) FROM student
WHERE grade IS NOT NULL;




SUBSTRING COMPARISON (PATTERN BASED)

.attribute LIKE 'sampletext'..

* SELECT *uBROM student WHERE name LIKE
 Wengnil M

Wildcard characters:
= ““any character; 0,1,any length ( MySQL: %)
= 2 any single alphabetic character (MySQL: _)

= % any single numeric character




TEXT FUNCTIONS

e SELECT firstname & ' ' & lastname FROM
student;

S L TR AVE ST Udent T WHERE firstname & !
' & lastname = '"John Doe';

Access: &

MySQL (MariaDB): CONCATY()
PgSQL: ||




COMPLEX QUERIES

e SELECT name FROM student WHERE (name LIKE '*Doe'
OR name LIKE '*Common') AND name LIKE 'John*';

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

S RGN e g h-of “presentaeion* 60 AS minute FROM
subjects;

e SELECT subjectname FROM subject WHERE
length of presenttion*num of presentations>credit;

* SELECT name FROM student WHERE subject =
'Databases' AND NOT failed;




Combining multiple tables

Queries

BUDAPESTI MUSZAKI
ES GAZDASAGTUDOMANYI EGYETEM

Epitémérndki Kar - épitémérnoki képzés 1782 6ta

Fotogrammetria és Térinformatika Tanszék




DOUBLE CHECK WHAT TO ANALYZE

NEW CUYANA
Population 562

Ft above sea level 2150
Established 195

— o m——

TOTAL 4663 |




COMBINING TABLES

* Set operations

* Subqueries

* Cartesian product
* Natural join

* Theta join

o [nner
« Left
* Right

« Full




REQUIREMENTS FOR SET OPERATIONS

- To perform set operations affecting two sets (R and S)
followings have to be fulfilled

R and S are agree on attributes

R and S are agree on the order of the attributes

NEW CUYAMA |
Population 562 i

Ft above sea level 2150 |

§ Established 1951

TOTAL 4663 ).




SET OPERATION I. - UNION

Set items are listed below each other; no new column is created.

SQL: SELECT * FROM AUNION SELECT * FROM B;

name grade name grade
John Doe 2 U Jane Smith 2 —
Joe Average Bob Miggins 3

3
Peter Common |5
3

John Doe 2

Joe Average 3

Peter Common 5

Jane Doe 3
U :

Jane Smith 2

AuB
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SET OPERATION II. - INTERSECT

Number of columns does not changes.
SQL: SELECT * FROM a INTERSECT SELECT * FROM b;

name grade
John Doe 2
Joe Average 3
Peter Common |5

3

. Jane Doe

name grade

John Doe 2 -

Bob Miggins |3
name grade
John Doe 2




SET OPERATION II. - EXCEPT

Number of columns does not changes.
SQL: SELECT * FROM a EXCEPT SELECT * FROM b;

name grade
John Doe 2 name grade
Joe Average 3 \ John Doe 2 —
Peter Common |5 Bob Miggins | 3
Jane Doe 3
name grade
Joe Average 3
U Peter Common |5
A\B Jane Doe 3




NEW CUYANIA
562

SUBQUERY (SUBSELECT) B

TOTAL 4663 |

We can combine two relations with subqueries. The number of columns is increasing because

we want to put the data next to each other.
We usually avoid subqueries because they are slow.

movie(title, year, length, studioname, directorid)
director(id, name, address, income)

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

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

Creates a full combination without checking matching values.

Number of columns increasing.
SR FERE TS EROMT A, Dy

Result set is really big.

This is often combined with
WHERE command to make
it more useable.

name presence
e grade John Doe 10
John Doe 2 X [Joe Average | 14
Joe Average 3 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




NATURAL JOIN

Combining two structurally different tables

= both relations has a field name in common; this will be the basis of
matching

= matched fields must agree on data type

= there is no other condition for matching in the query

= the result contains only one column of the matched attributes




NATURAL JOIN

SOE:SELEC T AFRROMS - NATURAT - JOTIN s;

name presence

name grade

John Doe 2 > John Doe 5

»| Joe Average 14

Joe Average 3 3 >
\ Bob Miggins |11
Joe Average 12

name grade presence
John Doe 2 5

Joe Average |3 14

Joe Average |3 12

 Both source relations have “name” attribute
* There is only a single “name” column displayed in result
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DANGLING TUPLES

In a join operation the record exists in one of the relations; no
matching pair is found in the other relation.

LEFT/RIGHT/FULL JOINSs are suitable to include any type of
dangling tuple.




THETA JOIN

* The connection does not need to be defined in the schema.
» Paired columns name might be different.

» At least one condition must be specified where each column of the two data
sources is equal.

* Can also be used for subqueries.

In general, all theta results are true for:

* The columns used for matching from both relations appear in the result.

* If you find more than one pair, all combinations will be included in the
result.




THETA JOIN - INNER

Based on cartesian product but includes matching condition.

S GEREC Tur Ry ' | INNER: JOIN s ON
R e 15 e

name grade
John Doe 2
Joe Average 3

fullname presence

John Doe 5
A.name = B. fullname AND presence > 10 | jge Average |14

Bob Miggins |11

name grade [fullname presence Joe Average |12
Joe Average 3 Joe Average | 14
Joe Average 3 Joe Average | 12

SELECT * FROM a INNER JOIN b ON a.name=Db.fullname AND presence>10;
Only rows existing in both relations are included (no dan tuple).
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THETA JOIN - LEFT

Based on cartesian product but includes matching condition.

S e EEEC Tur R eMe' ' | LEBT: JOIN s ON
R e 15 e

fullname presence
name grade
John Doe 2 ><] ESINEI0T >
a.name = b. fullname AND presence > 10 | jge Average |14
Joe Average S
Bob Miggins |11
name grade |fullname presence Joe Average |12
John Doe 2 NULL NULL
Joe Average |3 Joe Average |14
Joe Average |3 Joe Average |12

All rows from left table are included. If there is no matching row, fields are filled with NULL values.




THETA JOIN - RIGHT

Based on cartesian product but includes matching condition.

Sl nSElE C T ' BRON & | RIGHT JOIN s ON
R i 15 e )

name grade ] fullname presence
a.name = b. fullname AND presence > 10
John Doe 2 f ke John Doe 5

3 Joe Average |14

Joe Average

Bob Miggins |11
name grade | fullname presence

Joe Average |12
Joe Average |3 Joe Average |14
Joe Average |3 Joe Average |12
NULL NULL |[Bob Miggins |11

* All rows from left table are included. If there is no matching row, fields are filled with NULL values.
* John Doe is not included as there is an additional condition for presence.




THETA JOIN - FULL

Based on cartesian product but includes matching condition.

Sl BEEC TurySR @R 6" |[FIUlE; OUTER JOIN s ON
R A 15 e
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fullname presence
name grade
John Doe 2 > saunDoe >
a.name = b. fullname AND presence > 10 | jge Average 14 —_
Joe Average |3
Bob Miggins 11
name grade fullname presence Rk crage 12
John Doe 2 NULL NULL
Joe Average |3 Joe Average |14
Joe Average |3 Joe Average |12
NULL NULL Bob Miggins |11




THETA JOIN - FULL

Sk EEy PR O el OEEER SJOTN b ON
a.name=b.fullname AND presence>10;

e Access has no FULL OUTER JOIN ®
* Result includes dangling tuples from both table.

e John Doe is not included as there is an additional condition for
presence.




Further commands

Queries
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SORTING

SQL: SELECT * FROM r ORDER BY attrl ASC/DESC,
=t e IQUARY < [0 -

sl e AUITROMY st Udent T ORDER BY
e e Ol i DESGy

m place_of_birth m place_of_birth

Abadszalok Zalaegerszeg
Abddszalok Zalaegerszeg
Almasfiizité Zéhony

Budapest Zahony




SORTING BASED ON MULTIPLE ATTRIBUTES

- Fields considered in the given order.

=t e et FROENEIEEdE i ORPER™BY name,

Tname,grade (

name grade | presence
John Doe 1 14
Joe Average (4 14
Jane Smith 2 14
Joe Average |3 10

grade;
name grade | presence
Jane Smith 2 14
Joe Average 10
Joe Average 14

John Doe

14




LIMIT NUMBER OF DISPLAYED ROWS

SQL: SELECT TOP N * FROM r;

e SELECT TOP 1 name, grade FROM student ORDER
BY. g@ade

MySQE-SELECT * FROM student ORDER BY grade
M T 1

If we look for exactly 1 row, then it worth to use LIMIT command as
this speeds up the query (no further rows will checked).




DISPLAYING ONLY UNIQUE VALUES

If there are repeated values, we can filter them.
S@eEERRC TiDEEE BNECR | “ii1BROM: 1 ;
SRR D15 EINCT 7% FROM -student;

dais grade | presence

John Doe 1 14 name grade | presence
6( Joe Average |3 14 ): John Doe 1 14

John Doe 1 14 Joe Average |3 14

Jane Doe 3 10 Jane Doe 3 10
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GROUPING

Composing different groups based on one or multiple fields.

S EEREC TuaEw B8 atitnZy . FROM r GROUP BY
L el R e B

PENEEEN S Dneockral FROM™ 1 Tems GROUP BY
BIEE R

product pcs
Bread

‘Yproductcnproduct( Croissant

Milk

)

Wl | N| =

Croissant




STEP-BY-STEP

Mproduct -
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Yproduct (

product

pcs

Bread

Croissant

Milk

Croissant

Wl N| &

product

Bread

Croissant

Milk

Croissant

product

Bread

Croissant

Milk

Croissant

product

Bread

Croissant

Milk




GROUPING + AGGREGATION

As we have seen, grouping brings together the same elements
on a given attribute.

Other attributes also contain data, which can be aggregated by
group 1n some way.

Different functions can be used within the gamma operator for
aggregation.

These are: SUM, AVG, MIN, MAX, COUNT, FIRST, LAST




THE STRUCTURE OF THE RESULT RELATION

Divide the rows of the relation into groups. A group contains
rows that have the same values for the grouping attributes in
the list {attrl, attr2,...}. If there is no grouping attribute, the
entire R relation forms a group.

For each group, create a line item that contains:

The grouping attributes of the group in question.

Summaries for the aggregation attributes of the list {attrl,
attr2,...}.




GROUPING + AGGREGATION (EXAMPLE - SUM)

SELECT product, SUM(pcs) FROM 1tems GROUP BY

ETEIEeHE
product pcs
Bread il
Yproduct, SUM(pcs) ( Croissant | 3| )=
Milk 2

product sumpcs
Bread 1

Milk 2




FILTERING ON GROUP ATTRIBUTE

SQL: SELECT attrl, AGGR (attr?2).. FROM r GROUP
BY attrl HAVING AGGR (attr2) compl valuel,..;

e SELECT AVG(grade) FROM student WHERE
subject = 'Databases' AND grade > 3 GROUP
BY year HAVING AVG(grade)>3.5;




name ear rade
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 I 1992 | 4 I

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

grade

1990

3.33

1991

3.67

1992




name ear rade
John Doe 1990 4
Bob Miggins 1990 5
—Srre-BDoe +996 -
Jane Smith 1991 5
Peter Common 1991 4
= JOETAVETage 1991 4
Alexander Tron I 1992 | 4 I

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

year

grade

1990

4.5

1991

4.5

1992
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name year rade

John Doe

Bob Miggins

Jane Doe

Jane Smith 1991 5 I

Peter Common 1991 4 I
2

Joe Average 1991
Alexander Tron 1992

IN

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
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year

grade

1990

3.33

1991

3.67

1992

year

grade

1990

4.5

1991

4.5

year

grade

1992

1991

3.67

1992




GROUPING + AGGREGATION (EXAMPLE - FOR

MULTIPLE ATTRIBUTES)
SELECT product, SUM(pcs), SUM(pcs*price) FROM
aEmeTREEsEiR O P - o e @€l T ; product | pcs | price
Bread 1 100
yproduct,SU/W(pcs),SU]W(pcs*price)( — ):
Bread 2 150
Milk 2 100
It is important that a column can only appear in product | sumpcs | sumpcsprice
the result relation if it is Bread > 400

* the basis for grouping, or _

: . , , Milk 2 200
* an aggregation operation is applied to it.




GROUPING + AGGREGATION (EXAMPLE -

SELECT product, COUNT (pcs) FROM items GROUP BY
ETEIEeHE
product pcs
Bread 1
Yproduct, COUNTpes)(  [Eomsnt| TS )=
[
product countpcs
Bread 1
Milk 1




GROUPING + AGGREGATION (EXAMPLE - FIRST)

SELECT product, FIRST (pcs) FROM items GROUP BY

PEEEEETE;

i 1 product pcs
Bread %
Croissant 3 ):

Yproduct, FIRS Ttpcs) ( — -

i

Croissant 5
product firstpcs
Bread 1
Croissant 3
Milk 2




ALIAS (RENAMING)

In some cases, we want to rename the columns in the query:
* Columns generated by functions or formulas

* Avoid field name conflicts when joining

Sy SR o

e SELECT AVG(grade) AS average, presence/14*100 AS
[EEECic e cm e et g ROMe s Tlhid e t;

Moreover, the AS command can be omitted:

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

Moreover, for sub-queries, we can even name the query units so that it can be referenced:

* 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;
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ALIAS

o SELECT name AS fullname FROM student;

name grade | presence

John Doe 1 14
T[name—>fullname ( Joe Average |3 14

John Doe 1 14

Jane Doe 3 10

fullname

John Doe

Joe Average

John Doe

Jane Doe

- SELECT name AS fullname FROM student WHERE

fullname="'John Doe';

Ofullname=rJohn Doe’ (T[name—>fullname (

fullname

John Doe
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name grade | presence
John Doe 1 14
Joe Average |3 14
Bob Miggins |1 14
Jane Doe 3 10

)




ORDER OF COMMANDS

This is a strict order:
St
DS T T Il

TEE

FROM

CICERN ON
WHERE

GROUP BY
HAVING

ORDER BY




SYNTAX

- In the case of selection (filtering) and theta join, if several attributes are
queried, separate them with AND / OR! However, it is enough to separate the
column names to be displayed by the projection with a comma!

If you are filtering on a text value or theta join, enclose the text value in
quotation marks.

If there are more than one relation in the query, the name of the containing
relation (relation.fieldname) should appear before the field names.

If the names of the columns on which the connection is based have different
names for the join, the theta join must be used.

In the case of a theta join, the conditions must include the equality of the two
fields on which the connection is based.

Dates are written as text, so they are enclosed in quotation marks, but if
sEecified in a standard format, Database Management Systems can interpret
them numerically.




CHEAT SHEET

SELECT attribute(s) FROM table(s) WHERE property(s);

e | o B R C M ST Oe TS WHE R name = ‘John Doe’;
Attributes & tables are separated by comas
Conditions are combined by logical operators: AND, OR, XOR, NOT
Comparison operators: =, <>, >, <, =>, <=, LIKE, BETWEEN, IN, IS
DISTINCT

aliases (AS)

Special characters: Access-ben: *, ?, # (Some DBMS: %, _, %)
Escape characters (\)

Quotations:
Lower and uppercase (normally case insensitive)

1)




Query examples

Exercise
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EXAMPIE 1

Using SQL, enter the names of the students who passed the

subject.
S
name grade presence
John Doe 3 8
Bob Miggins |2 14
Jane Doe 5 10
Joe Average |1 14

SELECT name FROM S WHERE grade > 1 AND presence > 10;




EXAMPLE 2

lecturers

lecturer department_code
Zoltan Koppanyi FMT
Tamads Lovas FMT
Tamas Tuchband AGT
John Doe NULL

departments

department_code department_name
FMT Fotogrammety
AGT Surveying

OCT Organic chemistry
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EXAMPLE 2 — NATURAL JOIN

SElsRETE-—  TREM¥ISE DL el SNATURAT, JOIN
departments;

department_code | department_name

Zoltan Koppanyi ~ FMT Fotogrammetry
Tamas Lovas FMT Fotogrammetry
Tamds Tuchband ~ AGT Surveying

v
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EXAMPLE 2 - LEFT JOIN

SEERCTE FREOMYPCCCH L er el JOIN
cieRetElien tbe EEINERSEEN ) e ESsTdepartment code =
gelsaaellEn e M epe ptmeriit Beode ;

lecturers.lecturer lecturers.department_code departments department_code | departments.department_name

Zoltan Koppdnyi FM Fotogrammetry
Tamas Lovas FMT FMT Fotogrammetry
Tamas Tuchband AGT AGT Surveying

John Doe NULL NULL NULL

és Térinformatika Tanszék



EXAMPLE 2 - RIGHT JOIN

SELECTE# FROMY- e turers.RIGHT JOIN
clep et Elien .o BEINEREREN e ESTdepartment code =
gislsaraeilen e M epe ptmerit feode ;

lecturers.lecturer lecturers.department_code departments department_code | departments.department_name

Zoltan Koppanyi FM Fotogrammetry
Tamds Lovas FMT FMT Fotogrammetry
Tamds Tuchband AGT AGT Surveying

NULL NULL OCT Organic chemistry

és Térinformatika Tanszék



EXERCISE — SCHEMA DIAGRAM

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
B
C
name year I - s
class minpoin
John Doe 1 npot
Math 40
Bob Miggins 2 -
Drawing 60
Peter Common 1
Statics 50
Joe Average 1

‘ Fotogrammetria és Térinformatika Tanszék




EXERCISE - QUESTIONS

1) List students enrolled to drawing!

2) List rookie (first year) students.

3) List subjects where minimum points over 45!
4) List math students and their year!

5) List all passed students with subject names (without checking
attendance)!

6) List all passed rookie students with subject names (without
checking attendance)!




EXERCISE - SOLUTIONS

1) SELECT
SERECE
3) SELECT
4) SELECT

name FROM A WHERE subject='Drawing’;
name FROM B WHERE year=1l;

class FROM C WHERE minpoint>45;

name, year FROM A NATURAL JOIN B WHERE

A.subject="Math';

© o gl s

name, subject FROM A INNER JOIN C ON

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

6) SELECT

name, subject FROM A NATURAL JOIN B

INNER JOIN C ON A.subject=C.class AND
A.point>C.minpoint WHERE year=1;
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Data definition
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CREATING DATABASE

e SQL: CREATE DATABASE databasename;
* permissions
user
connecting from
* encoding (UTFS8, LATIN2 [ISO-8859-2])
* templates (e.g. for spatial database)
* Switching to database
Explicit during connection
USE databasename;
Allowed characters: [ _a-zA-Z0-9] (cannot start with number!)




HINT:
RELATIONAL DATABASE SCHEMA

Relational schema: student(neptun: String, name: String,
date_of_birth: Integer)

Relational database schema:

neptun: String
name: String
date_of_birth: Integer




CREATING TABLE

CREATE--TABLE-"student
(

neptun VARCHAR (0),

name VARCHAR (50),
Celsemeiboirrth -~ TNTEGER,
grade DOUBLE PRECISION,
PRIMARY KEY (neptun)




CREATING TABLE

CREATE TABLE tablaname

DEFAULT

NULL /NOT NULL

UNIQUE (= PRIMARY KEY!)
AutoNumber/AUTO INCREMEN'T/Sequence




MODIFYING TABLE

SQL: ALTER TABLE tablaname ADD columname type;
= ALTER TABLE student ADD place of birth VARCHAR (50) ;
SQL: ALTER TABLE tablaname DROP columname;
» ALTER TABLE student DROP name;
SQL: ALTER TABLE tablaname RENAME TO new tablaname;
T o e e IS I e B AME TO - bme- student;
SQL: DROP tablaname;
= DROP student;
SQL: TRUNCATE tablaname;
» TRUNCATE student;

In case of modifying, please do not forget to adjust joined tables as well!




Data manipulation
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UPLOAD DATA

Insertion

= SQL: INSERT INTO tablaname [ (attributel,
ceiey DUt @ 8. &, B S VANUES (valuel, value?, ..);

= INSERT INTO student (neptun, name, year,
grade) VALUES ('ABCDEF', 'John Doe', 1993,

Ao Sl

= SQL: LOAD DATA
= SQL: COPY




DATA MODIFICATION

Don't forget to use selection; you'll modify/delete all records otherwise.

Update

= SQL: UPDATE tablaname SET attribute = newvalue
WEBERIER COTIdil =] Q11 7

= UPDATE student SET grade = 4.6 WHERE name =
ST ORI OER 2

Deletion

= SQL: DELETE FROM tablaname WHERE attribute =
value;

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




CONCLUSION

- Fundamentals
- Analytic operations

. Data definition

- Data manipulation




Thank you for your attention!

Questions?

BUDAPESTI MUSZAKI
ES GAZDASAGTUDOMANYI EGYETEM

Epitémérndki Kar - épitémérnoki képzés 1782 6ta

Fotogrammetria és Térinformatika Tanszék




