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DDL, DML, Views

Objectives of the lecture

To discoverthe SQL data definition and
manipulation functions

After this lecture you will be able to

To use the SQL language-to create or
modify a data structure

To use the SQL language to manipulate
the data stored in a database

Notes
Welcome to this lesson that will focus on the particular elements of the

SQL language, the data definition language, DDL, and the data
manipulation language, DML. The data structuring tools that allow to
create tables with well-defined columns as well as editing tools for
attribute data that we saw in the previous lessons, are all elements that
ultimately do nothing else than implementing queries of DML or DDL
type. We are going to examine these queries during this lesson. The
objectives of this lesson are to discover the functions of these data
definition and manipulation languages so that we are then able to use
SQL queries to create and manipulate data structures and to use SQL
queries to manipulate the actual data which are contained in the
databases.

Summary

Om 23s
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In this lesson we will start by talking a little bit again about the classic
data editing and structuring tools which we have seen until now before
addressing more specifically the question of data definition language
then that of the data modification language and we will end with a
particular aspect which we have not spoken about yet: the views, which
are another component of the databases.

1m 32s

Notes

Summary
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Ajouter une colonne

Type de fourmisseur de domniées.

If we go back to the idea of data structuration and definition we
remember that the QGIS software proposes elements, tools that allow to
create tables directly, to modify these tables by creating fields, columns,
of a defined type in the case of a SpatiaLite database as well as in the
case of a PostGIS Postgres database.

2m 06s
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Obiet binave (BLOB)

Notes

Summary
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Data structuration / definition . pghdmin
QGIS
DBMS

Notes

We find the same kind of functionality with the database management
systems, just as much for SpatiaLite as for PGadmin, so database
management interfaces that allow to manipulate the data structure.

Summary

2m 33s

5.5. DDL, DML, and views 50f 29


https://mediaspace.epfl.ch/media/0_fvvny07t?st=153

2m 50s
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Notes
Finally, we also discussed the CASE tools which allow to fabricate and

manage data structures and eventually transform them into a real
physical database. All these various tools we have seen on various
occasions in the previous lessons of the course always simply
implement SQL queries. It is still simply a casing whose engine consists
of SQL queries. In the attribute data editing field we also saw that GIS
softwares offer editing tools as well as the database management
systems. In this case too the engine of this data editing is composed of
SQL queries as we will see later in the lesson.

Summary
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Data definition

CREATE TABLE

Qspatialite

mahe e -2 (=) (3] (8][J0]] [4)[®)[<)] (@) (@)

‘ Tables ‘ =L Beait

=] My Tables Option Table Name Geometry field
B8 aaa =
& @ districts
B 3% hotels CREATE TABLE employés
3% lieux-dits |
B\ routes
Spatial Index

[ Sys. Table

SqiResult \ [x}ecmeh |

Notes
The advantage of SQL in the data editing field is that it allows to

develop approaches that are a little more elaborate than the editing of
one attribute at a time. The first and most basic thing we want to do in
the data definition field is the creation of tables with the "create table"
instruction. This instruction allows to create a table based on the
definition of its columns by their names and by the type of data they
will contain. So the syntax is of the "create table" type, the name of the
table in brackets, the series of columns by their names and types,
separated by a comma. The type of column we can create is very
variable. We have here on the left a summary table usable in a SQLite
database with the interest of having summarized a wide variety of
different types in 5 categories which are the integer, the text, the blob
for the binary elements such as images, the real values and the numeric
elements. On the right side, we have a table of the different types of data
that we can define in a postSQL or postGIS database and we see that the
list is quite considerable. As an example we will create a table of
employees of the Seychelles' hotels with some fields identifying the
name, the hotel in which the employee works.

Summary
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Data definition

CREATE TABLE

& Qspatialite

— EEEE
Tables | falil) Renit

Iz My Tables
B8 222
=@ districts
B Y employés

2 D
2 nom
© hotel_id
& 3% hotels
B 3% lieux-dits
® \{\ routes
Spatial Index
4 Sys. Table

Notes
We will define a primary key and a foreign key. First, the identifier as an

integer then the name in text format, the identifier of the hotel, also in
integer form, after which we will define the primary key of this table.
This primary key will be the identifier of the employee, ID. Then a
foreign key to express the fact that the hotel_id field refers to the
identifier field of the hotel table which is another table. The request
being written in execut this creates this employee table with the three
fields with identifier field as primary key.

Summary

5m 30s
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Data definition

CREATE TABLE

,-",g‘- d

min
PostgreSaL Tools

¥ pgAdmin Iil

File Edit Plugins View Tools Help

PO IBERsE- P

recth

- Properties | Statistics | Dependendes | Dependents
| &) Seycheles ~ — =
; g Catalogs (2) Table Owner Comment
) Event Triggers (1) [ dstricts marc

£ Extensions (2) [ employés postgres
=@ Schemas (1) r
& @ publc = e
B Collations (0)
Domains (0)
FTS C @
{ill FTs Dictionaries (0)
& FTS Parsers (0)
FTS Templates (0}
4@ Functions (1053)
@& Sequences (5)
=8
[ districts
&[] employés
&~ Columns (3)
B D

marc
re... marc

B nom
B hotel_id
=-P4 Constraints (2)
i employés_pkey
| = employés_hotel_id_frey v
<l 5 | >

Retrieving detais on table employés... Done.

Notes
The same type of operation in the case of PGadmin is done graphically

through the data manipulation interface so we create a new employee
table to which we will add a number of fields, so first the identifier field
as an integer. We then add the names of the employees as text then as
before we will add an "identifier of the hotel" field to make the join with
the table of hotels so it is also an integer here. In the constraints, we will
add the primary key, we said that we took the ID field of this new table
and then we will add a secondary key that we will define by referencing,
by linking the ID hotel field of the employee table with the ID field of
the table of hotels. We see that the SQL tab allows to consult the syntax
of the query which was created by manipulating these graphic objects.
The execution of this request leads to create the employee table with its
three columns and then its two constraints in the form of a primary key
and a foreign key.

Summary
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Data definition

CREATE TABLE AS
Stores the result of a query as a new table

Syntax

name_table query

name_attributes name_table2

name_tablel

A somewhat particular case of table creation with the "create table as"
instruction which allows to transform the result of a selection query into
a new table. The general syntax is "create table", name of the table, AS,
the selection request that we want to store as a new table.

Notes

Summary
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Data definition

CREATE TABLE AS
SELECT INTO " poA

dmin
PostgreSaL Tools

8 Query - Seychelles on postgres@localhost:5432 *
File Edit Query Favouites Macros View Help

SH ARBREO|(AA LD AT B | P |i O seyheles on postgresglocalhost:5432
saatchpad

SQL Editor | Graphical Query Buider -

Previous queries v|  Delete Delete Al

CREATE IABLE hotel_stetut |
SELECT
hotels.statut,

public.hotels
GROUP BY
hotels.statut;

<

Output pand]
Data Qutput | Explain Messages History

statut
___|character varying(254)

Self Catering

Large Hotel

Large Hotel,Waversport,Deentre

Small Hotel,Self Catering

Small Hotel

Large Hotel,Watersport

Small Hotel,Watersport

Unix  Ln1,Col 27,Ch27

Notes
There is, however, an alternative syntax in the form of a "select into"

request where it is a simple request in which the fact of adding the
INTO keyword followed by the name of the new table we want to
create, leads to the same result namely to store the result of the query in
a new table. To illustrate these table creation operations from selection
queries we go back to this request which gave the number of hotels in
each type of status. We had seven categories, seven types of hotel status
with the number of associated elements. We then simply add the clause
the "create table" instruction. We will call this table "hotels status" with
the AS keyword and then the query that follows. We execute this query
and we see that we have created a new table which includes the two
"status" fields and number of hotels and when we display the data of
this table we see that we find our seven categories with the
corresponding number of hotels. The same thing happens in the
PGadmin world where we have the same query and similarly we simply
add the "create table" clause, the name of the table, "hotels status", AS
and the original request of selection behind.

Summary
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Data definition

CREATE TABLE AS
SELECT INTO P

. pgAdmin

PostoreSCL Tools

E| Edit Data - PostgreSQL 9.4 (localhost:5432) - Seychelles - hotel_statut - olEN
File Edit View Tools Help
i X, @‘%‘.‘?‘ i| 100 rows v

statut count
| character varying(254) bigint.
: 2 |Large Hotel 17
3 |Large Hotel,Watersport,Dcentre 4
4 [Small Hotel,Self Catering 12
| 5 |sma11 moter 69
6 .I.BEHE Hotel,Watersport b
7

Small Hotel,Watersport 3

Notes
We can see that when this request is executed and that we go back to the

consultation interface of the database, we have created this "hotel
status" field which contains these two columns and when we consult the
data we find the data we were looking for.

Summary
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Data definition

CREATE TABLE AS

SELECT INTO

w

File Edit Plugins View Tools Help

-

R

pgAdmin Il

O -%T BOES @

-8 Catalogs (2)
4 Event Triggers (0)
-4 Extensions (2)
=@ Schemas (1)
- @ pubic
¥® Collations (0)
Domains (0)
FTS Configurations (0)
[lll FTs Dictionaries (0)
&3 FTS Parsers (0)
| FTS Templates (0)
@ Functons (1053)
&% Sequences (6)
=73 Tables (10)
- districts
-7 employés
@3
@[ hotels
- [ iso_metadata
@[ iso_metadata_reference
@[ beux-dits
i routes
@[ spatial_ref_sys
- toto
- Trigger Functions (3)

. pgAd

min
PostgreSQL Tools

~

| Properties | Statistics | Dependendies | Dependents |

Property Value

= MName hotel_statuth
om 60573
Owner postgres
Tablespace pg_default

=ACL

CREATE TABLE hotel_statutb

statut character varying(254),
count bigint

EIWIIH (
L OIDS=FALSE
):

ALTER TABLE hotel statutb
OWNER TO postgres;

<

Retrieving details on table hotel_statutb... Done.

values.

The alternative syntax consists in simply adding the INTO keyword
with the name of the new table we want to create in the middle of the
selection request to obtain the same result with here a table that we have
called "hotels status B" and which contains the same fields and the same

Notes

Summary
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Data definition

ALTER TABLE

Modification of the structure of an existing table
addition or deletion of a column
modification of the name or data type of a column

Syntax

name_table name_column data_type
name_table name_column
name_table name_column

Second interesting operation in the data definition field when a table has
been created, that it exists, we may want to change it modify its
structure by adding or deleting a column or by changing the name or
type of a column. So we have several types of syntax that are possible
with the "alter table" instruction, the name of the table, followed by an
instruction which can either be ADD, the column name and the data
type, or DROP, the name of the column to delete a column or "alter
column" with the name of the column we want to change and the new
data type that follows the type keyword.

data type

Notes

Summary

10m 51s
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Data definition

ALTER TABLE

mahe.sglite

Qspatialite

I &) (3] (8][J0]] [4)[#)[<)] (@) (@)

‘Tables

‘ SQL | Result

=] My Tables
B eaa
=@ districts
& 5 employés
& 3% hotels
B 3 lieux-dits
® \:\ routes
Spatial Index

[ Sys. Table

Option Table Name Geometry field

v| [saResut ] [Geomety |

ALTER TABLE employés
ADD COLUMN prénom text

Notes

To illustrate this operation we take the employee table and we will add a

column to contain for example the first name in text format.

Summary

11m 31s
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Data definition

ALTER TABLE

&

Qspatialite

mahe.ste -|[@) (=) (][ [E][d] (]| [2) (@) (=] [@)[&)

Tables

I=] My Tables
B @ eaa
=@ districts
“”"D employés
2 D
2 nom
© hotel_id
@ prénom
B 3% hotels
# 3% lieux-dits
B\ routes
Spatial Index
[z Sys. Table

H SQL | Result

Notes

We execute the query and we see that this new field has been added.

Summary
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Data definition

ALTER TABLE

W

5
3 poAdmin

pgAdmin [l

| © 5 2 | P

1 Collations (0)
Domains (0)
FTS Configurations (0)
{lll FTS Dictonaries (0)
1B FTsParsers (0)
|| FTS Templates (0)
&% Functions (1053)
&% Sequences (5)
-7 Tables (8)
- districts
- employés

ER ] Colns (3)
i g o

B nom
[ hotel_id
@ prénom
b4 Constraints (2)
& Indexes (0)
: Rules (0)
W Triggers (0)
1-[ hotels
1-[ iso_metadata
1 iso_metadata_reference
1- [ lieux-dits

| Properties | Statistics | Dependendies | Dependents |

Property Value

= Name employés
om 60991
Owner postgres
Tablespace pg_default

=IACL

CREATE TABLE "employés”

"ID" integer NOT NULL,
nom text,
hotel_id integer,
"prénom” text,
CONSTRAINT “employés_pkey" PRIMARY KEY ("ID"),
CONSTRAINT “employés hotel_id_fkey"™ FOREIGN KEY (ho
REFERENCES hotels (id) MATCH SIMPLE
ON UBDATE NO ACTION ON DELETE NO ACTION

Refreshing table employés.... Done.

0.07 secs

Notes

Same thing in PGadmin but this time from the editing interface of the
data structure, we add a column, we define its name, its type, its first
name and the text type and we see that the SQL tab gives the SQL
equivalent of the instruction that is being prepared. We execute this
query and we create this new field.

11m 52s

Summary
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Data definition

DROP TABLE, TRUNCATE TABLE
Deletion of a table
Deletion of the data stored in a table
Syntax

name_table

Finally, two instructions which allow to delete a table with "drop table"
or to delete the content of a table while still preserving its structure with
"troncate table". The syntax is simple, the instruction followed by the
name of the table on which it is.

Notes

Summary
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Data definition

DROP TABLE, TRUNCATE TABLE

a4 Qspatialite

mahe.sglite > \EJ B E‘ ‘g E| El IZJ ‘

‘ SQL | Result

| Tables

=] My Tables
5§ aaa
=@ districts
& 5 employés
& 3% hotels
B 3 lieux-dits
E3] \;\ routes

Spatial Index
[+ Sys. Table

Notes

For exemple we can simply take "drop table" to delete the table that we
created earlier, the hotel status table.

Summary

12m 32s
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Data definition

DROP TABLE, TRUNCATE TABLE

'/3\;_ pgAdmin

PostgreSQL Tools

b pgAdmin
File Edit Plugins View Tools Help

-~ Proj Statistics d
= [ PostgresQL 9.4 (localhost:5432) perties LS foons
—-|_) Databases (2) Table Oaner
&-[) Seychelles [ districts marc
-8 Catalogs (2) [ employés postgres
> Event Triggers (0) [ hotels marc
-8 E;mm '51(2) [ iso_metadata marc
@ Schemas (1) [ so_metadata_re... marc
=- & publc -
4% Colations (0) £

Domains (0) QL pare

FTS C ©
flll 7S Dictionaries (0)
G FTsParsers (0)

i FTS Templates (0)
&% Functions (1053)
&% Sequences (5)
=8

@[ districts

&[] employés

-7 hotels

@[ iso_metadata

- iso_metadata_reference
o7 heux-dits

- routes

-] spatial_ref_sys

Retrieving details on tables... Done.

Notes
In the SQL domain simply the "troncate" function which allows to

notice that the table has been emptied and the "drop" instruction to
remove the table itself.

Summary

12m 46s
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INSERT INTO
Insertion of data in a table
Several syntaxes

One line at a time
Specifying all the columns

name_table “valuel”, “value2”, ..

Specifying only a selection of columns

name_table name columnl, name_column2, ..
Waluel®, “value2”, ..

Notes
In the data manipulation register what we wish to do in the first place,

we have created a data structure, we have tables and we would like to
add data to these tables with the "insert into" instruction. This statement
allows to insert data into a table. It has several syntaxes depending on
how we proceed. A first series of syntax concerns the insertion of one
line of data at a time and this can be done in two ways, either by giving
a value for each of the columns of the table, with a syntax of "insert
into" type the name of the table, the VALUES keyword and then the
series of values, a value for each column of the table, separated by
commas and in brackets. Another possibility, we do not want to
document all the fields all the columns in the table and we can specify
to which columns the values that we gives as argument correspond with
an "insert into" syntax, the name of the table, the series of column
names concerned by the values that will follow, in brackets and
separated by commas, the VALUES keyword and again as before in
brackets, the series of values which corresponds to the order of the
columns previously listed.

Summary
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INSERT INTO

E] Edit Data - PostgreSQL 9.4 (localhost:5432) - Seychelles - employés

File Edit View Tools Help

i| 100 rows

v

il =R} T

“ ' Inom | hotel_id|

| |[PK] integer text integer |

| E— Jetere

[ 2 Henri

[ “3 Jacques
.4 Paul

Alternativement if we want to insert several lines at a time with a single
instruction, so with an "insert into" syntax, the name of the table, the
VALUES keyword and a set of value vectors with a value per column of
the table so vectors of value in brackets, separated by commas. we have
seen in all these instructions that when we add a text field we must
indicate the contents in inverted commas, simple inverted commas. In
the case of numeric values inverted commas are not required. As an
example of the use of these instructions of data insertion we will add
data to the employee table. We begin by adding a first element with
"Pierre" and the identifier 1. We see that we did not mention all the
fields of the table but their order and by default, the missing value was
placed as null. We may also want to enter the data in a different order
starting with the person's first name and then the identifier.
Alternatively, by respecting the order of the fields in the table, we may
want to introduce several elements in a row. We see that with all this in
our employee table we now have the 4 employees that we added. The
main difficulty with this type of addition is the choice of the identifier.

Notes

Summary
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INSERT INTO

= Query - Seychelles on postgres@localhost:5432 *
File Edit Query Favourites Macros View Help

BH 0| an L|dkiai | 2/ O seycheles on postares@locahost:s432
[scathpad

SQL Editor | Graphical Query Buider s
Previous queries v]  Deete Delete Al

THSERT Fi|

Unix  Ln1,Col9,ChS

Notes
If we suddenly have a hundred elements that we would like to add to the

table it is a little tedious to define each time the correct identifier. It is
necessary to know where we are in the list of these identifiers to ensure
that it is a unique value. To be able to perform such operation we need
to redefine the identifier field, so we start by deleting the existing field
and adding a new column with this new identifier field which will no
longer be an integer type but a serial type. We add in the definition of
the table this new identifier field as primary key and we can, for good
measure, clean the existing table, so we select the existing elements, we
delete them and we start again with an empty table. It then becomes
possible to write a multiple data insertion query which will add to the
employee table, in the name section, all the results of another request
which will consist in looking for the names of the hotels taken from the
hotel table for which the name of the hotel is for example at Albert,
André Francois, Paul or someone else. This query executed, we come
back to the data management interface, we observe that 3 elements have
been automatically add and that the identifier has been automatically
added as well.

Summary
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INSERT INTO

Vv )\
S-PaRcon

8 Query - Seychelles on postgres@localhost:5432 *

File Edit Query Favourites Macros View Help

FHISBRC| A L[0T 8| P []0serheles o postreseoahostsis
Scratch pad

SQL Editor | Graphical Query Buider
Previous queries v] Deete Delete Al
INSERT INIO employés VALUES ('Bierre'), (‘Henri'), ('Jacques’)

OQutput pane
Data Output | Explain | Messages | history
Query returned successfully: 3 rows affected, 34 ms execution time.

3rows affected. Unix  Ln 1, Col 63, Ch 64

Notes

We see that with this new definition of the identifier no longer as an
integer but as a value of serial type, it becomes possible to add, to insert
employees by simply giving the list of first names, separated by

comimas.

Summary

18m 26s
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UPDATE
Modification of existing lines / tuples
Often with a WHERE clause to specify the line(s) to modify

Syntax

name_table name_column ="value’

condition

Notes

The "update" instruction allows to update the values of existing fields in
a table. It is often associated with a WHERE clause to specify on which
line the modification should be and possibly to propagate an update over
several lines that would satisfy the same criterion. The syntax is
therefore "update", the name of the table, "set", the column name and
the value to be assigned to this attribute and WHERE, the condition that
allows to select and filter the rows of the table on which to update the
"column name" attribute with the value given as an argument.

Summary

18m 46s
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DELETE FROM

19m 30s

In the case of the employee table it is possible to carry this update by
simply defining the hotel identifier for the employee Pierre, a setting
that has not yet been added. We see, if we display after executing the
query, the table, that this identifier is present. The "delete from"
instruction, which allows you to delete records or lines from a data
table, which is again like the update instruction often associated to a
WHERE clause which defines the filter condition of the rows of a table
that we will delete. The syntax will be "delete from", the name of the
table, WHERE, the condition that the lines must fill that will be deleted.

Notes

Summary
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DELETE FROM

E] Edit Data - PostgreSQL 9.4 (localhost5432) - Seychelles - employés

File Edit View Tools Help

il ®EN R R G| T D 1000w

v

| hotel_id|
|integer

= -
[PK] integer|

As a simple example we take the table of employees from which we will
remove the line that bears the name Pierre. We see that only one line is
affected and when we look at the data we see that the information about

Peter has disappeared.

Notes

Summary
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CREATE VIEW, DROP VIEW

8 Query - Seychelles on postgres@localhost:5432
Flle Edit Query Favourtes Macros View Help

SH| iR AN LI PENEN| [ Seychelies on postgres @locahost:5432
SQL Editor | Graphical Query Buid - | [STathpd

Previous queries v clete Delete Al

<

OQutputpane
Data Output | Explan  Messages | History

Unix Ln1,Col1,Ch1

Notes
We see that we can also delete lines much more directly using the

functions provided for this purpose of the PGadmin interface. It is often
interesting to be able to store and reuse the results of a query in
particular to construct nested queries for example, with the disadvantage
however when we use the table creation functions "create as" and
"select into", to create a duplication of data which causes update
problems. The interest of the "view" object is that it is a virtual table, so
it is a non-editable extract of existing data, so simply a data presentation
tool that is a little different. The original data remaining stored in the
original tables. There is therefore no data editing in these views. The
syntax is simple, "create view", name of the view, AS and the selection
query that combines the different data that we want to present in the
view and "drop view" to delete this view. To illustrate these creation and
view deletion instructions we will create a test view as a simple
reflection of the hotel table, so we select all the fields of the hotel table
and we create this view. We note that this new view is available in the
views collection and if we look at these data we find the hotels of the
Seychelles but in a version that is not editable.

Summary
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CREATE VIEW, DROP VIEW

%

File Edit Plugins View Tools Help
cuyd s

=] Servers (1)
=-[1 PostgreSQL 9.4 (ocalhost:5432)
-] Databases (2)
5[] Seycheles
3 5 Catalogs (2)
{l> Event Triggers (0)
@ & Extensions (2)
=@ Schemas (1)
5@ public
8 Collations (0)
Domains (0)
/b FTS Configurations (0)
fill FTsDictionaries (0)
& FTSParsers (0)
FTS Templates (0)
- Functions (1053)
- & Sequences (6)
-3 Tables (8)
B8 Trigger Functions (3)

+1-/] geography_coumns
geometry_columns.
@ raster_columns
-] raster_overviews
S slony Repiication (0)

N

. _pgAdmin
-~ PostgreSQL Tools
pgAdmin Il

P2,

Properties | Statistics  Dependencies | Dependents |

View Owner Comment
geography_columns postgres
geometry_columns  postgres
raster_columns postgres
raster_overviews  postgres

Refreshing views.... Done.

Notes

What is interesting is to see that we can then, when we make other
queries, we can find this view in the usable elements to build queries in
the same way we could use tables. Deletion, either by the menu element
integrated in PGadmin or as an SQL instruction, "drop view", the name
of the view and we see that the view has indeed disappeared.

22m 51s
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