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SQL (Structured Query Language) - is a structured query
lanquage for working with databases.

PostgreSQL is opensource application for database
management which could be compared with the most
powerful commercial solutions.

Features:
« high reliability,
e Speed,

« ability of analysing big amount of data (several million
queries),

« With addons it is possible to perform analysis of
spacial data (PostGIS), pictures (PostPic), text indexing
(OpenFTS), etc.

e it is free.
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Database — table —» column — row.

finance=# \d
List of relations

Schema | Name | Type | Ouner
——————— e i e e
public | supervizor_transactions | table | matej
public | budget_users | table | matej
public | companies | table | matej
public | standard_activities | table | matej

finance=# \d companies

Table "public.compnies”

Column | Type | Modifiers

_____________________ b o o .

registration_number | text |

tax_number | integer |

company_name | text |

region | text |

muncipality | text |

company_form | text |

main_activity | text |



The most used data types are:
o text data type (text, chear...)

e NUMeric data type (decimal, numeric,
integer,...)

o time data type (timestamp (with or
without time zone), date, time...),

« Other (geometric, boolean,...).



PostgreSQL is awailable for many operating systems (Linux,
Windows, Mac OS, BSD, Solaris).

<https://www.postgresql.org/download>
Installation process is specific for target operating system.

After installation you need to set access rights to
databases, create database users, set firewall, etc. ...
especially if database server will be accessible from the
internet:

e Create new databases users,
« set strong passwords,
o limit user rights,

« set firewall and encrypted connections to database
Server,...



PgRdmin

PgAdmin is a graphical tool for working with PostgreSQL. It
allows users to connect to remote database servers too.
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Instead of PQAdmin we can use command line.

finance on postgres@PostgreSQL 10

SELECT tax_number, region FROM companies LIMIT 1&;

matej@cryptoloop: ~/Namizje/VirtualShared/psql
Data Output Explain  Messages Query Hi registration number | text

I

tax_number region tax_number | integer |

4 integer text company_name | text |

1 46272305  GOREN)SKA region | e |

= ENJSKA muncipality | text |

2 62010757 | POMURSKA company_form | text |

. main activity | text |

3 72457708 | GORISKA -

4 eyl A b 3Rkt f inance=> SELECT tax_number, region FROM companies LIMIT 10;

tax_number region

5 27282562 | OSREDN|ESLOVEMNS K

6 97507741 | OSREDM|ESLOVEMSH] 46272305 GORENJSKA

- 18212105 | GORIEKA 69010757 POMURSKA

- e 72457708 GORISKA

3 G0215605 | SAVIN]SKA 83379908 OSREDNJESLOVENSKA

g 6945767 | PODRAVSKA 27282562 OSREDNJESLOVENSKA
R 97507741 OSREDNJESLOVENSKA

0

25108448 | GORISKA 482121065 GORISKA
90215605 SAVINJISKA
66945267 PODRAVSKA
85108448 GORISKA
(10 rows)

-

finance=> |J]



Geting the data:
« public sources,
« Access To Public Information Act.

Understanding form of data:
« CSV, tab-delimited, MDB, XML, JSON...

« character encoding (i. e. selecting correct character table,
like CP-1250, ISO-8859-2, UFT-8§,...).

Preparing and cleaning of data:

« manually,

« Excel/LibreOffice,

« Google Refine, TextEdit/Gedit, bash...
grep -v 'AS' data.txt >
data_without_empty_lines.tXt
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new database
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Creating new database

L pgAdmin 4

File + Obj Tools « Help ~

i Browser 4B Dashboard ©F Properties [FSQL | Statistics <y Dependencies 4} Dependents E]

=S = Servers (2)
& (B PostgreSQL 9.6

Transactions per second
B £ Databases 7.0
— W cive o - D 5
¥+ £ Login/Group Roles 60| i B Create - Database n
A
) By Tablespaces = General Definition Security Parameters 5QL = A
(7 PostgresQL 10 40
’ 3.0 Database | finance |
= postgres 20
B £ Login/Group Roles . Cwner A Ppostgres T
Bt 2 Tablespaces .
Comment
1.00———— 80
Wlinserts 70 WReads
Updates &0 Hits
WDeletes P 50
0.50 40
30 3
20
10
0 A
Sessions
~
L ¥
EEEC EEIETT——
Q m » 21 T Activity: WalWriterMain
om o3 i 2 T sctive
0 m » 2429 POt Save this object. | roenes TS CE Activity: LogicallauncherMain
O m » 2928 2017-11-16 10:50:15 CET Activity: BgWriterHibernate
O m » 2084 2017-11-16 10:50:15 CET Activity: CheckpointerMain
Q m » 3788 2017-11-16 10:50:15 CET Activity: AutoVacuumMain
-~ sy - 4 oo " 4= a4 acas nnce coT o

1111 P

B - @ 6

m
L)
16112017 |

Set database name and owner. Database will contain tables.



Creating new database
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On Linux systems:
sudo su
SU - postgres

psqgl

Creating new user (in database postgres):
CKEATE USER student WITH PASSWORD
‘myprojecct  ;
ALTER USEK student VALID UNTIL "infinitcy’;

Creating new database:
CRKEATE DATABASE finance WITH OWNER
student;



Create new table and define its structure:

Create table supervizor_transactions
(debit_sub_account text,
date_of_transaction date,
amount_of_transaction numeric(16,q4],
currency_code text, reciplent_bank_account
text, name_of_recipilent text,
registration_number text, tax_number
lnteger, budget_user_code 1nteger,
Zr_SNS_0Oe Cext, purpose text];

Why »text« data type?



Creating new table

T pohamind =

File + Object Tools » Help ~

i\ Browser @ Dashboard ®©f Properties [FSQL | Statistics {9 Dependencies 43 Dependents ¥ Query-finance o... ¥ Edit Data—PostgreSQL1U-|
3__ Ez Ez E;::::”ES E supervizor_transactions n
H- [[E) FTS Templates

i [ Foreign Tables
3
3
it

General Columns Constraints Advanced Parameter Security SQL

- {5 Functions Inherited from table(s)
- [ Materialized Views
1.3 Sequences

- B budget_users

[#Frdebit_sub_account text -
- B companies
- E standard_activities [#FMdate_of_transaction date v
EH 5 supervizor_transactions. [Famount_of_transaction numeric - 16 4
& B Columns (1) #Fficurrency_code text v -
ﬂ debit_sub_sccount —
[#recipient_bank_account text -

A date_of_transactior
- [ amount_of_transac | [F@lname_of_recipient text -
~ fi currency_code

m

[#firegistration_number text v
- [} recipient_bank_acc
- B name._of_recipient #Fmtax_number integer -
- f registration_numbe | [Flbudget_user_code integer v
" B tax.number (#lizr_sns_oe text M i
- ] budget_user_code
[#purpose text v

= ] zr_sns_oe

~ ] purpose

B~ p 4 Constraints

B 2 Indexes I
B @ Rules

- - Triggers
H- {1 Trigger Functions
£ [0 Types

k- i = o
i == postgres r

1| M

4 — B i | +
— y . y il
E@ LE;] ‘ a @ ' i L) 15.115;.25017 il

Databases - "my_database” - Schemas - public — Tables -
“my_table" - Properties - Columns

™




Rule:

INSERKT INTO my_table [cola, colz2] VALUES
(‘value 1°, ‘value 2'];
Our example:

INSERKT INTO supervizor_transactions
(debit_sub_account, date_of_transaction,
amount_of_transaction, currency_code,
reciplent_bank_account, name_of_recipilent,
registration_number, tax_number,
budget_user_code, zr_sns_oe, purpose]
VALUES [ '@11@0b6300109972 , '2003-01-03 ,
8419.9633, 'EUR', '@1@@00001910013° , 'UBS
d.d.’, '53399@7000 , 187877062, 16110,
'1611408-02-01220"', '3054913 POROSTVA RS
GLAVNICA'];



Importing data into table - from file

' pgAdmina =

Import/Export data - table 'supervizor_transactions'

Options  Columns

Import/Export

File Info

Filename X\psghfinance_culture.csv

Format | s

Encoding | UTF8

Miscellaneous
oD

Header Yes

Delimiter | [tab]

Specifies the character that separates columns within each row (line) of the file. The defaultis a
tab character in text format. a comma in CSV format. This must be a single one-byte character.
This option is not allowed when using binary format.

Quote [

Escape | select from list

SL . an |m= \i‘f ‘i';l i)

1= ||

16112017 |

Databases - “my_database” - Import/Export.
Format, encoding, delimiter, does file has header?



Rule:

COPY my_table FROM 'filename.csv' with csv
header delimiter E'\tC';

COPY my_tablez2 FKOM "filename.txt' with
csv header delimiter ';  encoding
‘windows-1250 " ;

Our example:

COPY supervizor_transactions from
'C:\psgl\finance_culture.csv' with csv
header delimiter E '\t ;

On Linux systems use \COPY instead of COPY.



Indexes are used to increase performance of data
operations. For indexing »special« data types, you need to
add extensions. For text indexing and fast text searching
you need to add pg_trgm extension:

CREATE EXTENSION pg_trgm;

Create index on numeric data (tax_number):

CREATE INDEX itax_number on
supervilizor_transactions(tax_number) ;

Create index on text data (purpose):

CREATE INDEX ipurpose on
supervizor_transactions USING gist

(purpose gist_trgm_ops];



Adding additional columns:

ALTERK TABLE supervizor_transactions ADD
COLUMN tax_number_text texc;

Adding values into additional columns:

UPDATE supervizor_transactions SET
tax_number_text = tax_number::text:

Adding rows: with INSERT or COPY.



Deleting columns:

ALTERK TABLE supervizor_transactions UROP
COLUMN tax_number_text;

Deleting rows:
DELETE FROM supervizor_transactions
WHERE (budget_user_code = 16110]);

Deleting table:
UKOP TABLE supervizor_transactions;



CKEATE TABLE supervizor_transactions (debit_sub_account text,
date_of_transaction date, amount_of_transaction numeric(1b6,4],
currency_code text, recipient_bank_account text, name_of_recipient
text, registration_number text, tax_number integer,
budget_user_code 1nteger, zr_sns_o0e Ctext, purpose text];

COPY supervizor_transactions from 'C:\psgl\finance_culture.csv’
with csv header delimiter E'\t’;

CREATE TABLE budget_users (budget_user_code integer, name text,
category text];

COPY budget_users from 'C:\psgl\budget_users.csv' with csv header
delimiter E'\t’;

CREATE TABLE companies (registration_number text, tax_number
integer, company_name text, region text, muncipality text,
company_form text, main_activity text];

COPY companies from 'C:\psgl\companies.csv' with csv header
delimiter E'\tC’';

CREATE TABLE standard_activities (level text, category text,
description_slo text, description_eng text, parent_level text];
COPY standard_activities from
'C:\psgl\standard_classification_of_activities.csv' with csv header
delimiter E'\t’';



SELECT * FROM companies: -S
SELECT company_name FKOM companies;

SELECT region FROM companies;

SELECT company_name, region FROM companies;

SELECT * FKOM companies LIMIT g;

SELECT * FKRKOM supervizor_transactions UOKDER
BY amount_of_transaction;

SELECT purpose FKOM supervizor_transactions
OKDEK BY amount_of_transaction DESC;

SELECT company_name, tax_number FKOM
companies ORDER BY 1 DESC;



SELECT * FROM supervizor_transactions
(amount_of_transactlion > 100000 ] ;

SELECT * FROM supervizor_transactions
(budget_user_code = 33405];

SELECT * FROM supervizor_transactions
(budget _user_code = 33305]) ORDUER BY
date_of_transaction DESC;

SELECT * FRKOM supervizor_transactions
(amount_of_transaction > 1eeeoe] AND
(budget_user_code = 1b6110];

WHERE

WHERE

WHERE

WHERE



SELECT name_of_recipient FRKOM
supervizor_transactions WHEKE
(registration_number = '58beg57ieee ] AND NOT
(budget_user_code = 1bi110];

SELECT name_of_recipient,
amount_of_transaction, currency_code FROM
supervizor_transactions WHEKE
(registration_number = '58beg57ieee’ ] AND
(budget_user_code = 1bi11e]) OKDEK BY 2 DESC
LIMIT 5;



SELECT * FROM supervizor_transactions WHERE
(purpose ~* ‘obres’ J;

SELECT * FKRKOM supervizor_transactions WHERE
(purpose ~* '“obres']);

“obres” — “obresti” (eng. "money interest”)



SELECT sum(amount_of_transaction] FKOM
supervizor_transactions;

SELECT countc(*] FROM
supervizor_transactions;

SELECT count(*] FROM supervizor_transactions
WHERE ([amount_of_transaction > 100000 ] ;

SELECT min(amount_of_transaction] FKOM
supervizor_transactions;

SELECT max(amount_of_transaction] FKOM
supervizor_transactions;



SELECT avg(amount_of_transaction] FKOM
supervizor_transactions;

SELECT round[avg(amount_of_transaction], 2]
AS average_payment FROM
supervizor_transactions WHEKE
(budget_user_code = 1bi110];

SELECT round[avg(amount_of_transaction], 2]
AS average_payment FROM
supervizor_transactions WHEKE NOT
(budget_user_code = 1bi110];



SELECT sum(amount_of_transaction],
currency_code FROM supervizor_transactions
GKOUP BY currency_code;

SELECT count([*], currency_code FROM
supervizor_transactions GROUP BY
currency_code;

SELECT count([*] AS num_of_payments,
EXTRACT (year from date_of_transaction] AS
fiscal_year FKOM supervizor_transactions

WHERE (currency_code = "EUR"] GROUP BY
fiscal_year OKDEKR BY fiscal_year;



Linking multiple

tables

Table: companies

L= - B R = B I R R

a2 a2 2= 2= =
foc I = T ¥ Y S LS I ==
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SELECT * FROM supervizor_transactions,
companies WHEKE
(supervizor_transactions.reglistration_number
= companles.reglistration_number];

SELECT amount_of_transaction, currency_code,
name_of_recipilent, company_name FKOM
supervizor_transactions, companies WHERE
(supervizor_transactions.reglistration_number
= companiles.registration_number)] LIMIT 100;



SELECT company_name AS "Company Name",
supervizor_transactions.tax_number AS "Tax
Number”, sum[amount_of_transaction] AS
"Received Money”, count(*] AS “"Number Of
Payments”™ FROM supervizor_transactions,
companies WHEKE
(companilies.registration_number =
supervizor_transactilons.registration_number]
GKOUP BY company_name,
supervizor_transactions.tax_number OKDEK BV
3 DESC;



SELECT name AS "Budget User”, company_name
AS "Company Name",
round(sum(amount_of_transaction],1] AS
"Received Money”, count(*] AS “"Number Of
Payments",
round(sum(amount_of_transaction]/countc(*], 1]
AS "Amount Per Payment”™ FKOM
supervizor_transactions, companies,
budget_users WHEKE
(companilies.registration_number =
supervizor_transactilons.registration_number]
AND (budget_users.budget_user_code =
supervizor_transactions.budget_user_code]
GRKOUP BY name, company_name ORKDER BY "Amount
Per Payment” DESC;



SELECT name AS "Budget User”, company_name AS
"Company Name",
round(sum{amount_of_transaction]),1)] AS "Keceilived
Money ", count(*] AS "Number Of Payments”,
round(sum(amount_of_transaction)/count(*),1]) AS
"Amount Per Payment”, description_slo,
description_eng FKOM supervizor_transactions,
companlies, budget_users, standard_activities
WHERE [(companies.registration_number =
supervizor_transactions.registration_number] AND
(budget_users.budget_user_code =
supervizor_transactions.budget_user_code] AND
(right(standard_activities.category,b] =
main_activity] GKOUP BY name, company_name,
description_slo, description_eng ORDEK BY
"Amount Per Paymentc” DESC;



Linking multiple tables
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¥ Query - finance on postgres@PostgreSQL 10 *
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1 tegory,d) = main_activity) GROUP BY name, company_name, description_slo, description_eng ORDER BY "Amount Per Payment" DESC;

Data Qutput  Explain  Messages Query History
Budget User Company Name Received Money | Mumber Of Payments = Amount Per Payment = description_slo description_eng
A text text numeric bigint numeric text text
— MIMISTRSTVO ZA FIMANCE  KOSAK MIRC - NOTAR 45500000.0 1 409500000.0 MNotariat Activities of notaries pt *

2 MINISTRSTVO ZA FINANCE | ZAVOD ZA POKOININSKO 1. 15902081886.4 538 29557773.0 | Dejavnost obvezn...  Compulsory social sec B
3 MIMISTRSTVO ZA FINANCE | UPRAVA REPUBLIKE SLOVE... 223457746128 849 26320111.4 | Splo&na dejavnost... General public adminis
4 MIMISTRETVO ZA FIMANCE | SKLAD OBRTMIKOV IM POD... 109775801.0 14 78411286  Dejavnost pokojni... = Pension funding
5 MINISTRSTVO ZA FINANCE | Factor banka d.d. 167288933.7 45 34140599  Drugo denarno po.. Other monetary interr
6 MINISTRSTVO ZA FINANCE | Nafta Lendava, proizvodnj... 10000050.1 3 3333350.0 | Proizvodnja naftni... Manufacture of refinec
7 MIMISTRSTVO ZA FIMANCE | KAPITALSKA DRUZBA POK... 00052515.8 30 3001750.5 | Dejavnost pokojni... | Pension funding
8 MINISTRSTVO ZA FINANCE | PROBANKA, d.d. 163839978.5 63 2600634.6 | Drugo denarno po.. Other monetary interrr
g MINISTRSTVO ZA FINANCE | NADSKOFIA MARIBOR T444554.5 3 2481654.8  Dejavnostverskih .. Activities of religious o
10 MIMISTRETVO ZA FINANCE | HOLDIMG S5LOVENSKE ELE... 1098680.6 1 1098680.6 | Trgovanje z elektri... Trade of electricity
11 MINISTRSTVO ZA FINANCE | MINISTRSTVO ZA FINANCE 19988831.4 11 18171665 SploZna dejavnost... General public adminiz
12 MINISTRSTVO ZA FINANCE | 51D - Slovenska izvozna in .. 258379484.5 143 1806849.6 | Drugo denarno po.. Other monetary interr
13 MIMISTRETVO ZA FINANCE | NOVA LJUBLJANSKA BANK... 4282342027.7 2538 1687280.0 Drugo denarno po...  Other monetary interm
14 MIMISTRSTVO ZA FIMANCE | SLOVEMSKE ZELEZNICE, d.... 111286830.7 67 1660887.5 Dejavnost uprav p.. Activities of head office
15 MINISTRSTVO ZA FINANCE | NOVA KREDITNA BANKA M... 8892610924 558 1383657.9 | Drugo denarno po..  Other monetary interr
16 MINISTRETVO ZA FINANCE | DRAVSKE ELEKTRARNE MA... 1436882.5 1 1436882.5  Proizvodnja elektri... Production of electricit
17 MIMISTRETVO ZA FINANCE | JOHMSON CONTROLS SLO... 1292920.7 1 1292820.7  Proizvodnja drugih...

Manufacture of other

T

i |

| 2

: 17:51
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Saving results to external file

COPY ([SELECT count(*) as num_of_payments,
EXTRACT (year from date_of_transaction] as
fiscal_year FKOM supervizor_transactions
GKOUP BY fiscal_year] to
'C:\psgl\results.csv' uwith csv header
delimiter ;' ;

... and have fun! :
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