Python — Data Persistence

Awooawv [poypoyyationod kou Metoppootamy




Data Persistence

* ApXEia csv — avayvwan Kal eyypaen
* Pickle — shelves Lilbraries

* H kwodikotroinon JSON

o 2XEOIOKEC PACEIC OEDOPEVWIV
 NOSQL Baoeic dedouEvwy



Apyeio CSV 1/2

mla apyeia CSV xpnoiyotrolouvTal yia Tnv atroBnkeuon
UEYAAOU apIBPoU peTABANTWY 1) OEDOUEVWY - TO TTEPIEXOMEVO
ATTOONKEVUETAI O€ ATTAO KEIUEVO.

mf0 module CSV cival pyia evowpatwuévn AgIToupyia Trou
EMTPETTEl OoTnNV Python va avaAuel autoUg Toug TUTTOUG
ApXEiWV.



Apyeio CSV 2/2

m To Keiyevo yéoa o€ €va apxeio CSV mrapartiOeTal o€ oeIPEC
Kal KABe Eva atro auTta €Xel OTAAEC, OAEC DIAXWPIOMEVEC UE
KOupaTa.

m Kd&Be ypapun Tou apxeiou €ival pia o€ipd eV Ta KOPPOTA
XPNOIYOTIOIOUVTAI VIO TOV OPICHO Kal TN dIaipean KEAIWV.



" N
AvaKtnon oo apxXeLo KELLEVOU
name,department,birthday month

CSV John Smith,Accounting,November
Erica Meyers,IT,March

Import csv

with open(‘employee birthday.txt', mode="r") as csv _file:
csv_reader = csv.DictReader(csv _file)
line_count =0
for row in csv_reader:
if line_count == 0:
print(fColumn names are {", ".join(row)})
line_count +=1
print(f\t{row["'name"]} works in the {row["department"]}
department, and was born in {row["birthday month"]}.")
line_count +=1
print(f'Processed {line_count} lines.")

Column names are name, department, birthday month

John Smith works in the Accounting department, and was born in November. Erica Meyers works in the IT department, and was born
in March.

Processed 3 lines.




" A
Evvpadn o€ apxelo KELLEVOU

name,address,date joined
CSV | john smith,1132 Anywhere,Jan 4
erica meyers,1234 Smith,March 2

Import csv

with open(‘employee file.csv', mode='w') as employee file:
employee writer = csv.writer(employee_file, delimiter=",", quotechar=""
guoting=csv.QUOTE_MINIMAL)

employee_writer.writerow(['John Smith’, ‘Accounting’, ‘November'])
employee writer.writerow(['Erica Meyers', 'IT", 'March'])



" A0
Quoting CSV files

mCcSV.QUOTE_ALL - Quote everything,
regardless of type.

mcsV.QUOTE MINIMAL - Quote fields with
special characters

mCcSV.QUOTE_NONNUMERIC - Quote all
fields that are not integers or floats

mcsv.QUOTE_ NONE - Do not guote
anything on output



" J
Pickle library

B ypnowo vwa ePapUHOYEC OToU XpeLaletal
Loviun amobnkevon ota dedopeva.

B Ta dedopeva pmopouv va anoBnkeutouv oto
dloko



"
TuTtrol 0edouEVWYV

*Booleans

‘Integers

*Floats

Complex numbers

(normal and Unicode) Strings
*Tuples

eLISts

«Sets

Dictionaries with picklable objects



" A
[Tapadeiyua pickle o€ Aiota 1/2

import pickle
a = ['test value','test value 2','test value 3]

file_Name = "testfile"
# open the file for writing
fileObject = open(file_Name,'wb")
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[Tapadeiyua pickle o€ AioTta 2/2

# this writes the object a to the # file named 'testfile’
pickle.dump(a,fileObject)

# here we close the fileObject
fileObject.close()

# we open the file for reading
fileObject = open(file_Name,'r’)

# load the object from the file into var b
b = pickle.load(fileObject)




" JE
[Tapadelyua pickle og AeCIKO
iImport pickle
emp = {1:"A",2:"B",3:"C",4."D",5:"E"}
nickling_on = open("Emp.pickle","wb")

nickle.dump(emp, pickling_on)
nickling_on.close()




"
[Tapadeiypa unpickle og Ae€Iko
pickle off = open("Emp.pickle","rb")

emp = pickle.load(pickle off)

print(emp)
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[TAeovekTApATO- MeloveKTAHATA

+
H

BonBa oTnv QATTOONKEUON TTEPITTAOKWV
OEOOUEVWV.

[TOAU €UKOAO OTn Xpnon, O&v aTTaITEI TTOAAEC
YPOMMEC KWOIKO

AuokoAia pe upn python Ttrpoypduuata OTO
XEIPIOUO avTIKEINEVWYV Pickle

Kivbuvol aoc@aAciag armrd  Oedopeva  TTou
TTPOEPXOVTAIl OTTO KAKOBOUAEC TTNYEC.



Shelve library

*H BiBAoBAKN shelve xpnoiyevel yia ammobrikeuon
TTEPICOOTEPWY ATTO £vA AVTIKEIMEVA OTA OTToia BEAOUE
va £Xoupe aQueon Trpoofacn, av 0egv eTTOUUOUUE va
aTTo0ONKEUOOUPE TOV container.

*Me TOV TPOTTO QUTO MTTOPOUUE VA OVOOUPOUUE ETTi
MEPOUC  QVTIKEIMEVA, AVECAPTNTA TNG OEIPAC TIOU TA
ATT0ONKEVUOA|E.



" JEE
Anuwoupyia shelve

Import shelve

with shelve.open('test shelf.db’) as
S: s['keyl] ={

'Int'"; 10,

float': 9.5,

'string". 'Sample data’,



"

Avayvwon 6edopevwv

iImport shelve

with shelve.open('test shelf.db’) as s:
existing = s['’key17]

print(existing)



" JEE
Evypadn dedopevwy

iImport shelve
with shelve.open(‘test shelf.db’) as s:
print(s['key17])
s['keyl']['new_value'] = ‘test write’
with shelve.open(‘test shelf.db’, writeback=True)
as s:
print(s['keyl1)



'—
Data Persistence

JSON



" J
JSON

To JSON atroteAei €va avoiKTO TIPOTUTTO TO OTIOIO XPNOIYOTIOIEI KEINEVO
aQvayvwolgo atmd Tov AvepwTtio PE OKOTTO T METAdOON TTANPOPOPIAKWV
avTIKEINEVWY Oedouévwy. H ouvtopoypagia tou JavaScript Object Notation
givar pia pop@ry Kelwévou Trou PBaciletal o€ €va UTTOOUVOAO TNG YAWOOAG
TTPOYPAUMATIONOU JavaScript, aAAd e€ival evieAWS avegaptntn ammod TNV
OTTOIOONTTOTE YAWOOA TTPOYPANMUATIOMOU. XPNOIYOTIOIEITAl WG MIa EVOANAKTIKN
Auon NG XML yia 1n hetadoon OedOUEVWV PETAEU TOU ECUTTNPETNTH KAl TWV
eQPapuoywyV dIadIKTUOU.

To JSON artroreAcital ammd duo OouES. H trpwTtn dopn €ival pia auAAloyr atro
Ceuyn OVOUATWYV /TINWV, OTIC TTEPICOOTEPES YAWOOEC TTPOYPAUMATIONOU QUTO
MTTOPEI va Yivel avTIANTITO WG €va QVTIKEIPEVO, Hia dodn Eva AECIKO 1] pia AioTa
KAEIOIWV.

H deutepn dopn gival pia tagivounuévn ANioTa TIHWYV, OTIC TTEPICCOTEPEC YAWOOEC
TTPOYPAMMATIONOU AUTO PTTOPEI va YiVEI AvTIANTITO WG £vag TTivaKag, Hia AioTa n
MIa akoAoubBia.



"
BiBAI0ONKN json

j_data = json.dumps(data) # data to json
data = json.loads(j data) # json to data

Python

dict

list, tuple
str

int, float, int
True

False

None

JSON Equivalent

object
array
string
number
true
false

null



BiBAI0ONKN json - Metatpomnn Ae€kov o€ json

import json

person_dict = {'name’: John', 'age’: 18, 'children’: None

}

person_json = json.dumps(person_dict)

# Output: {"name": "John", "age": 18, "children": null}
print(person_json)



BiBAI06BNKN json — avayvwaon atrd apxeEio

{

"name": "Bob", "languages": ['"English", "Fench"]
}

import json

with open('path_to_file/person.json') as f:
data = json.load(f)

# Output: {'name’: 'Bob’, 'languages': ['English’, 'Fench’]}

print(data)



BiBAI06BNKN json — atroBnKeuon o€ apxeio

import json

person_dict = {"name": "Bob", "languages": ['"English", "Greek"],
"married": True, "age": 35}

with open('person.txt’, 'w') as json_file:
json.dump(person_dict, json_file)



" J
2. XEOIOKEC BAOEIC OEOOUEVWYV
* Elcaywyn 010 OXECIOKO PHOVTEAO

SQL
* H BiBAI0ONKN sqlite3



" A
2Xeo10Kl Paocn OedopEVWY: uia  ouAAoyn
OEOOUEVWYV  OPYOAVWHEVN OE  OUCXETIOUEVOUG
TTIVOKEC TTOU TTAPEXEI TAUTOXPOVA €VA UNXAVIOUO

Yid avayvwaon, eyypaen, TeOoTroTroinon N Kal Trio
TTOAUTTAOKEC OIAQIKATIEC TTAVW OTA OEQOUEVA.
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Structured Query Language (SQL) - CRUD

To CRUD c¢ival €va akpwvUUIO YIa TOUG TEOOEPIC PACIKOUG TUTTOUG
evioAwv SQL.:

« Anuioupyia (create)
* Avayvwon (read)
 Evnuépwon (update)
« Alaypaor] (delete)

O1 TTEPICOOTEPEC EPAPHOYEC £XOUV KATTOIa AciToupyikOTATA CRUD

Mia epapuoyr) CRUD e€ival pia epapupoyr TTou XpnoIMOTIOIEI POPUES
yia TN Ayn d€doPEVWY aTTO KAl TTPOG Hia BAcn 0DOUEVWV.



"

2YEOLOKEC Baoelc dedopevwy

1 AN

MarioDRT MuySGLL:

PostgreSQL

WSQLite

embedded data base

ORACLE




" N
AVTLOTOLYLON OVTLKELLEVWY OE OXECLOKOUC TILVOKEC
SQLAlchemy

_________________________________________________________

SQLAlchemy ORM

; 1
I 1
| 1
| 1
i

! Object Relational Mapper (ORM) i
| :
| 1
i

_________________________________________________________

SQLAlchemy Core

| 1
| 1
I - |
| 1
' SQL Expression . I
I 1
| ‘ Schema / Types l ‘ Language l Engine |

I
! |
| 1
| il 3 I
I 1
| 1
| 1
I 1
| 1
| 1

Connection
Pooling

_________________________________________________________
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Noapadeypa evtoAwv sgl otnv python avaktnon
Qo eva Ttivaka

def restore data(self):

try:
conn sqlite3.connect(self.file name)
curs conn.cursor ()
curs.execute('select * from student;')
for s in curs.fetchall():

self.dd[s[0]] = list(s[1l:])
except: print('ocpdApya avoLypaTog OapXeiou')



" A
NoSQL Baocelc dedopéEvwv

H trpayparikn €vvoia autou Tou opou NoSQL eivail
OTI QUTOC O TUTTOC O&Vv OKOAOUBEI TIC QpPXEC TWV
TTAPAOOCIOKWY OXECIOKWY PAoewv OEOOUEVWV.

AVT 'autou, £XOUV TIC QPXEC TOUC Kal MTTOPOUV vda
XEIPIOTOUV ~ QTTIOTEAECMATIKA TNV TTapaywyn
ouyxpovwyv Paccwyv OedOUEVWY I0TOU OTTWG TO
Twitter, To Facebook, To Google.
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NoSQL Baocelc dedopévwy

To NoSQL Trepiypagel pia uéBodo avaktnong OedopEVWV
TTOU OIOMOPPWVETAlI HE OIQPOPETIKO TPOTTO ATTO  TIC
TTAPadOCIOKEC OXEOIOKEC Pacelc OedOPEVWYV  OTTWEC N
MySQL kail n PostgreSQL.

O1 Bdocig dedouevwy NoSQL xpnoiuotroiouvTal ouvnowg
o€ OeOOMEVA MEYAAOU OYKOU Kal EQAPMPOYEC I0TOU TTOU
EKTEAOUVTAI O€ TTPAYMATIKO XPOVO.

To NoSQL avtirrpoowTrevel 1o "Not Only SQL", kaBw¢
UTTOPEI VO UTTAPXOUV Kal TTEPITITWOEIC OTTOU XPNOIMOTIOIEITAI
n SQL.

Mia 1m0 cwoTH ovopaaoia Ba ptropouoe va givai: "un
oxeolokn Baon d0edopEVWV



NoSQL Baoelc SedopEvwv

« Better Scaling
« Significantly Cheaper
« Schema-less (Partially)

* Less Management
* Cheaper Hardware
* Heterogeneous Data

MongoDB
CouchDB
Cassandra

CouchBase
Riak
SimpleDB

2009
2005
2008

2011
2009
2007

A PACHE

HBRSE

—w/ﬁ‘é«?f_‘as sandra

"~ TR riak

CouchDB :@E . mongo DB

_ HYPERTABLE-
. Neo4] @& redis

Document 10Gen

Document Apache

Column Apache

Store

Document Couchbase

Key-value Basho Technologies

Document Amazon
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BiBAI0ONknN - SQLite 3

VSQLite



" A
sqlite3

B Eival éva ouoTtnua dlaxeipiong oxeolaknes Baong dedopévwy (RDBMS)
oc uia BiIBAIoOnRkn C. Ze avriBeon pe GAAa cuoTApATa dlaXEipPIoNG
Bacewyv dedopEvwy, dev gival TUTTOU TTEAATN-O10KOMIOTA. AvTiBeTa, €ival
EVOWMATWHEVO OTO TTIPOYPAMMA.

B Eival cupBatd pe 1o mpoTutto ACID kar ulotrolei To HEYOAUTEPO HEPOG
TOU TTpoTUTIOU SQL, yeVIKG akoAouBwvTag Tn ouvtagn 1ng PostgreSQL.

B To SQLite cival pia dNUOPIANG ETTIAOYI WG EVOWMPATWHPEVO AOYIOUIKO
Baong doedopévwyv yia local/client xprijon o€ AOYyIOMIKO £QOpUOYWY,
OTTWG TA TTPOYPAMMATA TTEPINYNONS OTOo d1adikTuo. Eival avaugioBiTnta
TO TINO EUPEWG AVATITUYMEVO database engine, Kal XPNOIMOTIOIEITAI
ONMEPA aATTO APKETOUC DIadEDOUEVOUG browsers.



TuTtoL 6edopEVWV

mNULL. The value iIs a NULL value.

mINTEGER. The value Is a signed integer, stored in 1, 2,

3, 4, 6, or 8 bytes depending on the magnitude of the
value.

mREAL. The value is a floating point value, stored as an
8-byte IEEE floating point number.

m[EXT. The value Is a text string, stored using the
database encoding (UTF-8, UTF-16BE or UTF-16LE).

mBLOB. The value is a blob of data, stored exactly as it
was input.



" JEE
Napadelypa dnuovpyiac Baonc Sedopevwy
import sglite3

sqlite_file ='my_first_db.sqlite' # name of the sglite database file
table_namel ='my table 1'# name of the table to be created
table_name2 ='my table 2'# name of the table to be created
new_field = 'my 1st column'# name of the column

field_type = 'INTEGER' # column data type

# Connecting to the database file

conn = sqlite3.connect(sqlite_file) ¢ = conn.cursor()

# Creating a new SQLite table with 1 column

c.execute('CREATE TABLE {tn} ({nf} {ft})\
format(tn=table_namel, nf=new _field, ft=field _type))

# Creating a second table with 1 column and set it as PRIMARY KEY # note that

PRIMARY KEY column must consist of unique values!

c.execute('CREATE TABLE {tn} ({nf} {ft} PRIMARY KEY)\
format(tn=table_name2, nf=new _field, ft=field_type))

# Committing changes and closing the connection to the database file
conn.commit()
conn.close()



" N

Mapadelypo dnuLoupyLac mivaka

def create _connection(db _file):
""" create a database connection to the SQLite database
specified by db_file
:param db_file: database file
.return: Connection object or None

try:
conn = sqlite3.connect(db_file)
return conn

except Error as e:

print(e)

return None



"

MNapadelypo avaktnong 6€00UEVWVY

def main():
database = "C:\\sglite\db\python.db"

# create a database connection
conn = create_connection(database)
with conn:
print("1. Query task by priority:")
select _task by priority(conn,1)

print("2. Query all tasks")
select_all tasks(conn)



" N

Napadelypo eLoaywync 66opueEVWY

def create_project(conn, project):

Create a new project into the projects table

:param conn:

.param project:

.return: project id

sgl =" INSERT INTO projects(name,begin_date,end
date)

VALUES(?,?,?) ™

cur = conn.cursor()

cur.execute(sql, project)

return cur.lastrowid
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Napadelypa dtaypadpnc 6edopevwy

def delete task(conn, id):
Delete a task by task id
.param conn: Connection to the SQLite database
:param id: id of the task
return:
sgl = 'DELETE FROM tasks WHERE id=""
cur = conn.cursor()
cur.execute(sql, (id,))
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MNapadelypa tpomonoinong dedopevwy

def update task(conn, task):
update priority, begin_date, and end date of a task
:param conn:
:param task:
.return: project id
sgl =" UPDATE tasks
SET priority = ?
begin_date = ?,
end date =7
WHERE id = ?™
cur = conn.cursor()
cur.execute(sql, task)
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rntapadelypa cuvdeonc pe cluster (NoSQL)

## Cassandra driver library import

from cassandra.cluster import Cluster

## Cassandra instance create

cluster = Cluster()

## Cassandra connection establishment (using local)

session = cluster.connect()
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rntapadeypa dnuovpylac keyspace (NoSQL)

## keyspace creation if not exists assuming that the cluster is single-
node
session.execute("CREATE KEYSPACE IF NOT EXISTS tourismdata
T

"WITH replication " +\

"= {'class'": 'SimpleStrategy', " +\

" 'replication_factor': 1}")

## use the keyspace previously created

session.set_keyspace(‘tourismdata’)



"
napadelypa onuovpylac keyspace (NoSQL)
## Creation of table if not exists by executing CQL command
session.execute('CREATE TABLE IF NOT EXISTS catalog (' +\
‘country TEXT, ' +\
gender map<timestamp,double>,, " +\
‘age map<timestamp,double>,, "' +\
‘categl map<timestamp,double>,, " +\
'PRIMARY KEY (country))’)

## Close the connection with Cassandra
cluster.shutdown



