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Baowkeg BIBALOONKeC tnc Python

Python: Mpoiov eAeBepou kat aveéaptntou AoyLopkou (open source)
» Awpeav dLaBeon, cuxVvec avaBaiduiosic
» Tepaotia (ko oAU evepyr) KOvOTNTA UTTOCTAPLENG
» EKteTapévn xprion o€ 0A0 To PACHA TWV UTOAOYLOTIKWY EQAPLOYWV

» Tepaotioc aplOuoc amno BiBAtodnkec cuvaptnoswy yla KABe xpnon

- TouAaxlotov 200 mou Bewpouvtal standard (olkoupeEVIKAC amodoxniq)
- navw amno 70.000 cuvoAlkd cUpdwva LE MPoodaTn KATAUETPNON

- oLaplOpotl avtol avéavouv ocuvexwg
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MepLKEC amo TI¢ mMePLOXEC edapuoywyv tnc Python

* EMOTNHOVIKOC MPOYPOUMATIONOC / AplBuNnTiki avaAuvon
(Scientific /Numeric Computing)

e Avamntuén Slenadwyv xprnotn-vnoloylotn (GUI)
(GUI Programming)

* Avarmtuén edpappoywv Web
(Web Application Development)

 Erotnun Aedopevwyv kat Mnyavikn Mabnon

(Data Science & Machine Learning)

Enetepyaoia kat avalvon dedopevwy
Data manipulation and analysis

Avarmtuén rayvidbLwv
(Game programming)
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Baowkec BLBALOONKEC ava meploxn Eepappoywv

EMLOTNLOVLKOG TIPOYPOLLULOTIOOG
/ ApBuntikn avaluon NumPy, SciPy, Matplotlib
Scientific /Numeric Computing

Avantuén Slemadwv xpAoTn-umoAoyLoTn

GUI Programming Tkinter, wxPython

JUYKOULON TIEPLEXOUEVOU LOTOOEALS WV

Web Scraping BeautifulSoup, Requests, Urllib3

Avartuén edapuoywv Web

Web Application Development Flask, Django

EmiotApun Aedopévwyv & Mnxavikny Mabnon

s Seaies & Mlere s el scikit-learn, Tensorflow , Keras

Enetepyaoia kal avaAluon dedopevwy pandas
Data manipulation and analysis

Avarmtuén moyvidlwy

Game Programming PyGame, Pyglet, Panda3D
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Amtotelel tnv Baoikotepn BiBAL0T9nNkn tn¢ Python yla aplOunTtikn avaiuon
E€EALEN TwV BLBALOONKWV Numeric kal Numarray, TIG OTIOLEC avTKaTéotnoe to 2006

MpocBEtel utootnPLEn ya toAvdiaotata arrays [ TUVOKEG TIAPEXOVTAC TLC KATAAANAEC SOUEC
SeOOUEVWV KOL TIC OUVOPTAOELS/TIPAEELC TIAVW OE AUTEC

Ye eva BaBbuo npooopolaletl pe to MATLAB (mou eival kat auto interpreted)

Baowkn dopn tng NumPy eival to n-éiaotarto array (ndarray), to omolo eival Baolkd €vog
TPOTOC BEWPNONC KAl XELPLOKOU TNC LVAUNG O LoopeyeBeLC "dpaokeAiec" (strided memory view)

Ye avtiBeon pe tic Aloteg tng Python (rmou v yevel eival avopioloyeveic) Ta arrays eivol
ouotloyevn (oAa ta otolyela touc eivat tou (bLlou TUoU Kat exouv (bto ueyedoc). Autoc elvat Ko
0 AOYOC ToU UTopEL va epapUOCTEL 0 apATIAVW TPOTIOC Bewpnong uvnung (strided ).

H dtaAeitovpyikotnta tng NumPy ko tou MATLAB emttuyyavetal mpooBetovtac Suo akopa
ETILOTNMOVLIKEC BLPAL0ONKeS (SciPy kat Matplotlib) ol omoieg eykaBiotavrtal "navw" otnv NumPy
KOLL TNV ETEKTEVOUV TIC SUVATOTNTEC TNG
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Napadsiypota kwdika NumPy

Anutoupyia arrays

import numpy as np

X = np.array([1,2,3])

y= np.arange (10) #oOnwg 1o range tng Python, opwg emotpedeL array
print(x, '\n', y)

[1 2 3]
[01 23456 78 9]

Baoikeg npaéelc

a np.array([1,2,3,4,5])
b = np.linspace(0,2,5) #AnuouUpynoe eva array pe 5 toaneyovta onpeia anod to 0 Ewg to 2

c=a-b
print (a, '\n', a**2, '\n', b, '\n', c)
[1 2 3 4 5]
[ 1 4 9 16 25]
[0. 0.5 1. 1.5 2. ]
[1. 1.5 2. 2.5 3. ]
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Napadsiypota kwdika NumPy

Baolkec ocuvaPTNOELC

a = np.linspace(-np.pi, np.pi, 100) #Anuwupynoe eva array pe 100 LoamexovTo onUeLo amo —TT WG Tt
b np.sin(a) #AnuloUpynoe eva array e TIG TLLEG TOU NLTOVOU YyLaL TOL TIAPOTTAVW CNUEL
c = np.cos(a) #Anuoupynoe eva array e TLG TLLEG TOU CUVNILTOVOU YLa TA TIAPATOVW CNUELd

lpauuikn adyeBpa

from numpy.linalg import solve, inv

a = np.array([[1,2,3], [4,-5,6], [7,8,-9]1]) #Awdlwaotato array 3x3
print('\n', a, '\n\n', inwv(a)) #inv(a): avtiotpodog mivakag tou a

b = np.array([1,2,3]) # Movodiaotato array 3 Becewv

x= solve(a,b)) #eniluon tou cuotuatog ax=b

print('\n',6x)

[[ 1 2 3]
[ 4 -5 6]
[ 7 8 -9]]

[[-0.00847458 0.11864407 0.07627119]
[ 0.22033898 -0.08474576 0.01694915]
[ 0.18926554 0.01694915 -0.03672316]]

[0.45762712 0.10169492 0.11299435]
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Napadsiypota kwdika NumPy
loauuikn adyeBpa (ouvexeia)

from numpy.random import rand

c= rand(3,3) * 20 #dénuovpynoe evav 3x3 mivaka pe tuxaioug aptbpolc ano 0-1, moAAamAacLlaopévoug emi 20
print(' \n', c)

print(' \n', np.dot(a,c)) #MOAAMAACLACUOG TMVAKWY (O TiVOKAG a, TIPOEPXETOL OO TO TIPONYOUUEVO TOPASELY QL)
print(' \n', a @ c) #looduvapogteAeotng mOAAMAACLACUOU TILVAKWYV (LeTA TNV Python 3.5 kat tnv NumPy 1.10)

[[13.48822205 5.68408188 2.24278296]
[ 8.03450609 14.07614439 5.23257304]
[ 3.30389294 16.83351101 8.43775437]]

[[ 39.46891305 84.33690369 38.02119214]
[ 33.60371543 53.35667167 33.43479287]
[128.95856653 0.8961291 -18.37972426]]

[[ 39.46891305 84.33690369 38.02119214]
[ 33.60371543 53.35667167 33.43479287]
[128.95856653 0.8961291 -18.37972426]]
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SciPy

* Anotelei tnv Baoikotepn BiBALoTNKkN T¢ Python ywot EMLOTNMOVIKO TIPOYPOULATIOMO

e Eivalxtiopevn mavw otnv NumPy amo tnv omola Kat eéapratal KaBwe Ta roAvdiaotata arrays
amoteAovv tTnv BepeAlwdn dopn tn¢ SciPy.

MepLEXEL CUVAPTAOELG TTOU UTtOOTNPL{OVV TNV ETLAVON OELPAC KATNYOPLWV TIPOBANUATWY OTNV

ETULOTAMN KOL TNV UNXOVLKN OTTWC EVOELKTLKAL:

BeAtlotomoinon (optimization)

Fpaptkny aAyeBpa

OMokAnpwon (Integration)

NoapeuPoAn /mpoceyyion (Integration / approximation)

Fast Fourier Transform (FFT)

Eneéepyaoia onpatocg Kal elkovag (signal & image processing)

Entiluon kavovikwv dtadopkwyv e€lowoewv (Ordinary Differential Equations)

e AnoteleitoL amo gvav upAva Katl oelpd anod aAAnAséaptwpevec evotntec / maketa (modules)
ToL oTtolal eykaBioTavtol Tautoxpova.
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AwaOeopa taketa (modules) tnc SciPy

Module Description

cluster Clustering algorithms

constants Physical and mathematical constants

fftpack Fast Fourier Transform routines

integrate Integration and ordinary differential equation solvers
interpolate Interpolation and smoothing splines

io Input and Output

linalg Linear algebra  lMepLéxel ouvaPTAOELC

ndimage N-dimensional image processing

odr Orthogonal distance regression

optimize Optimization and root-finding routines

signal Signal processing

sparse Sparse matrices and associated routines

spatial Spatial data structures and algorithms

special Special functions such as Bessel, Gamma, Erf, Elliptic etc
stats Statistical distributions and functions
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2. matplotlib

*  BiBAoBNAKkNn dnutovpyieoc ypapnuatwy (plots) tng Python, epmvevopévn amno to MATLAB

* Amnotelel @uotkn emektaon TG BIBALOONKNS NumPy mAvw otnv omoia elval XTIOUEVN

* Kabwc xpnotpornoleital euputata Kot amo tnv BLBALoONkn SciPy, ot tpelc PLBALoBAkec NumPy ,
SciPy kow matplotlib eykaBiotavtatl cuvnOwc padll kat aviipetwrii{ovtal we o adlaoTaoTn
gevotnTa

* AloBetel eldkO kKEAUPOC aAAnAenibpaong ovopatt Pyplot To omoio tpocopolalel Tnv
Aeltoupylkotnta tou MATLAB (ylat dtopa tou eival e€0LKELWUEV LE TNV Xprion tou MATLAB)

* AloBetel emiong to dopootolkeio Pylab (katd to Matlab) to omoio cuvdualel to kEAudOC
aAnAenibpaong Pyplot kat tnv BLPALoONKkn NumPy o€ eviaiio ovouatoywpo, LE GTOXO TNV Kata
To Sduvatov e€opolwon NG vrtokataotaonc tov MATLAB €€, oAokAnpou amo tnv Python.
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Pyplot

Eldko maketo-kEAUDOC aAAnAenidpaong (shell-like interface module) tng BLBAL0BriKNG matplotlib
TO oTtolo MpoodEpeL tapopola AeLtoupyLkoTnTa HE ekeivn tou MATLAB.

>>> import matplotlib.pyplot as plt

>>> import numpy as np 10 |
>>> x = np.linspace(0,10,9) °
o
>>> y = np.randn(9) 05 |
>>> plt.scatter (x,y) °
>>> plt.show () 8 p
-0.5 " P
o
-1.0
o
o
=35 ‘ '
- 0 2 - 6 8 10
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Pyplot - Basic 1D Figure

>>> import matplotlib.pyplot as plt
>>> import numpy as np

>>> x = np.linspace (0, 3, 20)
8 -
>>> y = np.linspace (0, 9, 20)
>>> plt.plot(x,y)
6 -
>>> plt.show ()
4 -
2 -
0 -
O.lO 0.'5 1.'0 1.'5 2.l0 215 3.'0
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>>>
>>>
>>>
>>>
>>>
>>>

>>>
>>>
>>>

Pyplot Basic 2D Plot

import matplotlib.pyplot as plt
import numpy as np

image = np.random.rand (30, 30)
plt.imshow(image, cmap=plt.cm.hot)
plt.colorbar ()

plt.show()

plt.imshow (image, cmap=plt.cm.hsv)
plt.colorbar ()
plt.show()
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Pyplot — Data Fitting Example

#Plot noisy data and their polynomial fit in a Chebyshev basis

import numpy a&s np
rt matplotlib.pyplot as plt

1mp

np.random.seed (0)

np.linspace (-1, 1, 2000)
np.cos(x) + 0.3*%np.random.rand(2000)
p = np.polynomial.Chebyshev.fit(x, y, 90)

X

et
Il

t = np.linspace (-1, 1, 200)
pltplobtd{x; y; Y=
plt.plot(t, p(t), 'k-', 1lw=3)
plt.show()

1.3 A

1 57 L

1.0 4

0.9 -

0.8 -

0.7 1

0.6

-1.00 -0.75 -0.50 -0.25

0.00

0.25

0.50

0.75

1.00
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Pyplot - Read and write images

0

fRead and write images 50 -

100 4 |

- =

Il
m

import numpy np
rt matplotlib.pyplot as plt

)
150 4}

# original figure 200
plt.figure () ol
img = plt.imread('elephant.png"') |

plt.imshow (img) 300 {ERNI AP !
0 100 200 300 400

# lower resolution

plt.figure ()

img tiny = img[::12, ::12]
plt.imshow (img tiny, interpolation='nearest')

plt.show()
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Pylab

* Aopootolyeio tng matplotlib to ormoio dev npooctel véec Asttovpyikotntec, amAd SLEUKOAUVEL
TNV xprjon tou Pyplot.

* [poekuPe amo tnv Wb€a cuvbuaopoU TwV ovopatoxwpwv (namespaces) tn¢ BLBALOOAKNC
NumPy kat touv dopootolxeiov Pyplot tng PLBALOBAKNG matplotlib Kol LEPIKWY AKOUO OTOLXELWV
0€ €Va KOLVO OVOUOTOXWPO.

/ matplotlib.Pylab \
namespace

NumPy
namespace

matplotlib.Pyplot
namespace

N /

* Hxpnon tou Pylab Bewpeital kakn paktikn Kot 6ev evBappUVeTaL TTALOV.

https://matplotlib.org/api/index.html?highlight=pylab#the-pylab-api-disapproved
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Baowkec BLBALOONKEC ava meploxn Eepappoywv

EMLOTNLOVLKOG TIPOYPOLLULOTIOOG
/ ApBuntikn avaluon NumPy, SciPy, Matplotlib
Scientific /Numeric Computing

Avartuén Stemadwv xpriotn-umoAoylotn
GUI Programming

Tkinter, wxPython

JUYKOULON TIEPLEXOUEVOU LOTOOEALS WV

Web Scraping BeautifulSoup, Requests, Urllib3

Avartuén edapuoywv Web

Web Application Development Flask, Django

EmiotApun Aedopévwyv & Mnxavikny Mabnon

s Seaies & Mlere s el scikit-learn, Tensorflow , Keras

Eneéepyaoia kat avaAluon dedopevwy pandas
Data manipulation and analysis

Avarmtuén moyvidlwy

Game Programming PyGame, Pyglet, Panda3D
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Tkinter

* Amnotelel tnVv kat' eéoynv otavrapvt 7 wampie BNy~

File

616AL00nkN ya bnuoupyla edbapuoywv S e
voaiknc ertkotvwvioc (GUI) og Python tksutton [do something] Chaice thee Qut

Menu (see examples above) Choice four

— t;l:iic;r:sbobnx Choice one -
tthEntry Tgct ttk.Checkbutton [ On-off switch 1
, , , the.Text An Ft-xa.rr_ple of multi-line ] On-off switch 2
+ M£pOG TOU OTAVTAPVT TAKETOU TTOU e
gykaBiotatot oe OAeC TIC EKSOOELC TNG - i
Python ywa meptfariovta Linux, e 0,

ttk.Scale I_I

Windows kat Mac OS X

o [lepléXel pwa rmotkiAia amo otolyeior GUI ( widgets) OMwCE ETLKETEC, TAaloLla KELUEVOU, ALOTE,
TTANKTPO KATL. TOL oTtolal pmopouv va tonoBetnBouv o€ ertideyucva onueio evoc "kauBa ™ R
EVOC TAEYHOTOC HECA O' Eva TtapABupo
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Tkinter

Mo kade Evor oo oUTA TOL OTOLYELC TIOU TOTIOBETOUE TTIAVW OTOV Ko Bad 1} TO TIAEYUOL

UTTOPOULE VO TOOTTOTTOLCOULLE

- v eugavion tou (B€on, peyebog, TUTOC Kall
Xpwpo dovtou, TUToC, HEYEBOC Kal XpwHa KELULEVOU
KATT.)

- TO JIEPLEYOLEVO TOU (KELUEVO , ELKOVA KATL.)

- TNV OUUTIEPLYOPA TOU Yol OLAPOPEC KATAOTAOCELS
(cAAayn mepleyopcvou i AAWV LOLOTATWY TOU,
ertiAoyn UE KALK, OLITAO-KALK TOU TIOVTLKLOU, TIEPOACHLA
N oupotuo (drag) Tou MovTikloU amo MAvw Tou KATT.)

74 tk

Contact List

[y e |

Display Contact

Last Name:

Search |

o @ =

New Contact

First Name:

Last Name:
Phone =

™ Friend

Email:
Birthday:

Add Contact |

Result:
Last, First
Phone
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Tkinter widgets 1/2

* Button: used to display buttons in application

* Canvas: used to draw shapes, such as lines, ovals, polygons and rectangles, in application

* Checkbutton: used to display a number of options as checkboxes. The user can select multiple options at a time
* Entry: used to display a single-line text field for accepting values from a user

*  Frame: used as a container widget to organize other widgets

* Label: used to provide a single-line caption for other widgets. It can also contain images

* Listbox: used to provide a list of options to a user

*  Menubutton: used to display menus in application

* Menu: used to provide various commands to a user. These commands are contained inside Menubutton

* Message: used to display multiline text fields for accepting values from a user
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Tkinter widgets 2/2

* Radiobutton: used to display a number of options as radio buttons. The user can select only one option at a time
* Scale: used to provide a slider widget

* Scrollbar: used to add scrolling capability to various widgets, such as list boxes

e Text: used to display text in multiple lines

* Toplevel: used to provide a separate window container

* Spinbox: variant of the standard Tkinter Entry widget, which can be used to select from a fixed number of values
*  PanedWindow: a container widget that may contain any number of panes, arranged horizontally or vertically

* LabelFrame: simple container widget to act as a spacer or container for complex window layouts

* tkMessageBox: used to display message boxes in applications

HMYO01KO06 - Emiotnpovikog Mpoypappatiopos e Python / Baotkég BiBALoBnkeg tng Python 22



’ ’ ’ °
Napadeypa anAnc epoappoync o Tkinter
from tkinter ‘mport messagebox |
from tkinter import simpledialog KeAnpépa oog! i
window = Tk()
window.title("To npoto povu npdypappx Python ocsg Windows™)

window.geometry ('600x400") Hello

1bl = Label (window, text="Hello")
1bl.place(relx=0.5, rely=0.5, relwidth=0.2, anchor="center") r_______—

txt = Entry(window,width=30, fg="blue", bg="yellow" )
txt.place(relx=0.5, rely=0.7, relwidth=0.2, anchor="center") 4

ll=Label (window, text="KaAnuépa ococ!")
0 Button was clicked

11l.grid(column=1)

def clicked():

lbl.configure (text="Button was clicked !!")
info = messagebox.showinfo('Click Button', 'Button was clicked', parent=window)

btn = Button(window, text="Click Me", command=clicked, bg="gray50", fg="white", relief=RAISED)
btn.place(relx=0.5, rely=0.8, anchor="center", relwidth=0.4, relheight=0.1)

window.mainloop ()
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. WXxPython

e EvaAhaktiki BLBALoBAKN ya dnuoupyla edbapuoywv ypapiknc ertkotvwvioc (GUI) og Python
Baolopevn otnv epyalelobnkn wxwidgets tng C++

* [lpoodepel meploootepn sveAiéia Kal erttAoyec amod tnv Tkinter, OPWC lval Lo artaltnTik) oTNV
ekuadnon

e Amnote)lel mpwTn €MLAOYN YL TIPOYPAUUATIOTEC TTOU £lval 6N €€0LKELWUEVOL YE TNV
gepyalelobnkn wxwidgets tng C++

* H puoppn mou €xouv ta rapadupa kol to widgets tng wxPython akoAouBet tnv "aiodntikn"” tou
AElTOUPYLKOU CUOTHOTOC TIOU TPEXEL TO poypaupa (Windows macOS, Linux), o€ avtiBeon pe
NV Tkinter, OOV OA£C 0L EQapUOYEC ExYouV TNV (OLO TUTTOTTOLNUEVH YPOPLKN ELKOVO OTIOU KOl OV
TpEEOLV

‘e0e® Hello World
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Ef wxPython

Napadeypa dnpiovpyiog evog amdou mapdBupou pe wxPython

import wx

# Next, create an application object.
app = wWx.App ()

Linux
# Then a frame.

frm = wx.Frame (None, title="Hello World")

# Show it.
frm.Show ()

# Start the event loop. LK) Hello World
app.MainLoop ()

MacOS
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Baowkec BLBALOONKEC ava meploxn Eepappoywv

EMLOTNLOVLKOG TIPOYPOLLULOTIOOG
/ ApBuntikn avaluon NumPy, SciPy, Matplotlib
Scientific /Numeric Computing

Avartuén Stemadwv xpriotn-umoAoylotn

GUI Programming Tkinter, wxPython

JUYKOULON TIEPLEXOUEVOU LOTOOEALS WV
Web Scraping

BeautifulSoup, Requests, Urllib3

Avartuén edapuoywv Web

Web Application Development Flask, Django

EmiotApun Aedopévwyv & Mnxavikny Mabnon

s Seaies & Mlere s el scikit-learn, Tensorflow , Keras

Eneéepyaoia kat avaAluon dedopevwy pandas
Data manipulation and analysis

Avarmtuén moyvidlwy

Game Programming PyGame, Pyglet, Panda3D
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Requests

Requests

* BiBAoOnkn cuvaptoewv yLa amootoAn attnoewv HTTP o€ SLOKOULOTEG, e eEALPETIKA ATTAO
Kol GLALKO TPOTIO

e Xpnotuormoleitatl otnv B€on twv built-ins BLBALONKwV tng Python urllib kau urllib2, ol omolieg
TIAPEXOUV TLC PAOLKEC ouVaPTAOELC TtPOoBaong o oeAldeC SLaKOULOTWV.

>>> r = requests.get('https://api.github.com/user’', auth=('user', 'pass’))
>>> r.status_code

200

>>> r.headers|[ 'content-type’]

‘application/json; charset=utf8’

>>> r.encoding

'utf-8°

>>> r.text

u'{"type”:"User”

>>> r.json()
> : o

BT T 1 ~
1U privatce

JSON: Java Script Object Notation MetayAwooa yla avarnapaotaon dounuevwy dedousvwy nou Baoiletatl otnv JavaScript
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BeautifulSoup

e  @tlaypevn amokAeloTkA yia "ouykoudn" totooeAibwv web scraping

Web Scraplng e  Mrnopel va e€dyel Sedopéva amod neplexopevo html eite XML

= e To mepleXOUEVO amoBONKeVETAL OE SOUNUEVN LopPl (GEVTPLKT) WOTE val
Beauting;)up NapEXEL SuvATOTNTEC EVPECNC KOl ETILAOYN G OUYKEKPLUEVWY OTOLXELWYV TNG
OOUNC (kKAcoelc, ouvdeaol, LOLOTNTEC, aTtAO KE(UEVO KATT.) nE Baon
KpLTApLaL TOU XpNoTNn

MNapadetyua xpnong

requests
bs4 BeautifulSoup
html page = requests.get('https://ece.hmu.gr/news gr/"').text
soup = BeautifulSoup(html page, 'html.parser')

To soup €ival éva avtikeipevo tunov BeautifulSoup to onoio neplexel pe dounuevo tpomo OO TO TEPLEYOUEVO
¢ LotooeAidac yia e€aywyn KABe eldouc mAnpodoplag (keipevo, tunuata kwoika, cuVOEoOL KATT.)
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Baowkec BLBALOONKEC ava meploxn Eepappoywv

EMLOTNLOVLKOG TIPOYPOLLULOTIOOG
/ ApBuntikn avaluon NumPy, SciPy, Matplotlib
Scientific /Numeric Computing

Avartuén Stemadwv xpriotn-umoAoylotn

GUI Programming Tkinter, wxPython

JUYKOULON TIEPLEXOUEVOU LOTOOEALS WV

Web Scraping BeautifulSoup, Requests, Urllib3

Avartuén edapuoywv Web
Web Application Development

Flask, Django

EmiotApun Aedopévwyv & Mnxavikny Mabnon

s Seaies & Mlere s el scikit-learn, Tensorflow , Keras

Enetepyaoia kal avaAluon dedopevwy pandas
Data manipulation and analysis

Avarmtuén moyvidlwy

Game Programming PyGame, Pyglet, Panda3D
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€_ Flask

*  micro-mepParov yla tnv avamntuén dtadiktuakwyv epoppoywy ue Baon tn yAwooa Python

Baolopévo oe eva artAo tuprva (micro web framework) o omolog pmopel va ertekteivetar kot

TLC avVAYKEG TNG edpapuoync (easy-to-extend philosophy)

* micro onpaivel OTL teptAauBavel ti¢c Baolkec AelToUpyIKOTNTEC Kol aldpAVEL TILO CUVOETEC

Aeltoupyleg omwc n avBevtikomoinon o€ npooBeta (emekTAoELS) o€ avtiBeon pe o ocuvOeTa

nepLBarlovta onwc to Django mou dLabEtouv Eva 0AokANpwUEVO CUVOAO AELTOUPYLWV XWPLE va

armotouvtolL pooBeTa

hello.py

python hello.py

from flask import Flask
app = Flask(__name_ )

@app.route("/")
def hello():

return "Hello World!™"

if __name__ ==
app.run()

main_":
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Running on http:

//localhost:5000/

() 12700 x &) HMU-I X | & Banu X
< C 0 = s @ 127.0.0.1:5000
Hello World!

B Mmail-
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Django

OAOKANPWMUEVO TIEPLBAANOV QVATITUENC QT TNTIKWY OLAOIKTUKWY EQOPUOY WV

* 'EXEL MPWTAPXLKO OTOXO TNV SLleUKOAUVEN dnptovpylioc moAUTTAOKwWY SIKTUAKWY TOTTWVY TIOU
Baoilovtal os Baosic dbedouevwy.

e Auvatd onpeia tou n enavaypnotlporoinon kot n "dévvatotnta cuvéeonc” (pluggability) Twv et
LEPOUC OTOLXELWV TNC EbAPUOYNG, N EAayloTOoTOlnOoN TOU KWOLKY KOL N Tayelo avartuén
TTOAUTTAOKWV EQapUOywV

e JTov mupnva tou ephapBavel HETOEL AAAWV Evayv EA@PU Kol clUTOVOLUO web server yla Thv
SOKLUOTIKN AELTOUPYIO TWV EQAPUOYWV TTOU QVATTTUCOOVTAL KoL Eva ouotnua dteBvormoinong,
(internationalization) mou meptA\apuPavel petappaosic Twv ocuviotwowVv tou Djiango o€ Sladpopeg
YAWOOEC

e NAEXETOL OELPA EMEKTAOEWYV, OL OTIOLEC HETOAEL AAAWV TtpOooPEPOLV

- duvatotnta yeiptouou moAdarmAwy websites, KABEULA HE TO SLKO TNG TTEPLEYOLUEVO KOL TIC OLKEC TNG
EQAPUOYES

- Sduvatotnta dnulovpylac cuotnuatwy audeVTIKOTOINCNC

- &va mAaiolo ya tn dnuovpyia epapuoywv GIS

- gpyoalAela yia tn dnuloupyla Google Sitemaps
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Baowkec BLBALOONKEC ava meploxn Eepappoywv

EMLOTNLOVLKOG TIPOYPOLLULOTIOOG
/ ApBuntikn avaluon NumPy, SciPy, Matplotlib
Scientific /Numeric Computing

Avartuén Stemadwv xpriotn-umoAoylotn

GUI Programming Tkinter, wxPython

JUYKOULON TIEPLEXOUEVOU LOTOOEALS WV

Web Scraping BeautifulSoup, Requests, Urllib3

Avartuén edapuoywv Web

Web Application Development Flask, Django

EmiotApun Aedopévwyv & Mnxavikny Mabnon
Data Science & Machine Learning

scikit-learn, Tensorflow , Keras

Enetepyaoia kal avaAluon dedopevwy pandas
Data manipulation and analysis

Avarmtuén moyvidlwy

Game Programming PyGame, Pyglet, Panda3D
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.ﬂ Scikit-learn

*  BiBAoBrkn avolxtol KwoLKa yia pnyevikn poednon (machine learning) .

* [apéxel Stadopa epyaleia yia mpoocapuoyn poviedou (model fitting) mpoeneéepyaoia
dedouevwy (data preprocessing), emtAoyn kat aéloAoynon uovteAwv (model selection and
evaluation) kat ToAAd aAAa BonONTLIKA TpoypPAUATAL.

* Ynootnpilel t0o0 emiBAsmtopsvn 600 Kal pun erntBAsnouevn padnon (supervised /unsupervised
learning).

Mnxavikn uadnon
* [edio TNC EMOTAMNG TWV UTTOAOYLOTWYV TToU SIVEL 0TOUC UTTOAOYLOTEG TNV LKAVOTNTA Vo Ladaivouv, Ywplic vo Exouv
PNTA TTPOYPAUUATIOTEL

* Alepeuvad tn HEAETN KO TNV KATAOKEVN aAyopiduwv mou pumopouv va puadaivouv amo ta SeSoUEVA KAl VO KAVOUV
ntpoBAEYelc N va ByaAouv amopaoelc Baol{OMEVEC OE aUTA.

e H pnyxavikn padnon pmopel va eival eite ermiBAsmopevn (ta dedopéva mou divovtal yla ekmaidevon twv alyopibpwv
€xouv avaAuBel amo npLv Kat mepAapBAavouv evOEIEELC yLO TO TL AVTLUTPOOWTIEVOUV) elte un emntBAsmopsvn (ta
dedopéva dev mephapBavouv evdeifelc yla To TL AVTIUTPOOWTTEVOUV)

* Hunyavikn padnon kawn avayvwpLorn mpotumwy Hmopouv va BewpnBbouv we "duo oYelc tou idlov vopiopatog”
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Baowec epappoyec Scikit-learn

e Ta&wvounon (Classification) e
* [lpoodloplopoc TNE KatnyopLog “d&fﬁ.
/4 14 I . \\\
TIOU OVAKEL €VA. QVTLKELEVO o @'.‘.
.b‘. @
e %"
) . ® .ﬂ
* Avaywyn (Regression) Y4
e Ektipnon ox€éoswv petal Twv petapfAntwyv .
LR
f’...

 Opadomnoinon (Clustering)
e Autopatn opadomoinon OUOLWV AVTLKELLEVWV
o€ EexwpLota ocUVoAQ

https://scikit-learn.org/stable/index.html|
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. Tensorflow / Keras
S TensorFlow

* MAatdopua avorytou kwdike: SnULoUpyLlaG LOVTEAWV UNYOVIKNC Ladnonc
* Yrootnpilel avantuén kat sknaibsvon povréAwv o€ Python, JavaScript r) Swift!")

*  Mrmopel va TpEXEL EVKOAQ OTOV UTOAOYLOTI), O browser, A aKOpa Ko oto cloud

Keras

*  Alenadn vniov erimedou (high level interface) ywa unyavikn padnon ypauuevn o Python
* ‘Eudaon otn dSuvatotnta eUKOANG KoL ApEONS SNULOUPYLOC TIELPOLUOTLKWY LOVTEAWV

* |blaitepn Baputnta otn Aeyouevn Badia padnon (deep learning)

*  TpéxeL mavw armo tnv nAatdoppa pnxavikng padnonc TensorFlow

* [aAawotepa unootnplle kat aAAec mAatdopuec (Microsoft Cognitive Toolkit, R, Theano) opwc peta
v €kdoon 2.4 (lovviog 2020) urtootnpilel amokAeLOTIKA TNV MAatdopua TensorFlow

(") oyetika katvoupto (2014) yAwooo npoypouatiopoU mou EEkIVNOE va avantUoosTal amnd tnv Apple to 2014
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Baowkec BLBALOONKEC ava meploxn Eepappoywv

EMLOTNLOVLKOG TIPOYPOLLULOTIOOG
/ ApBuntikn avaluon NumPy, SciPy, Matplotlib
Scientific /Numeric Computing

Avartuén Stemadwv xpriotn-umoAoylotn

GUI Programming Tkinter, wxPython

JUYKOULON TIEPLEXOUEVOU LOTOOEALS WV

Web Scraping BeautifulSoup, Requests, Urllib3

Avartuén edapuoywv Web

Web Application Development Flask, Django

EMLOTNHN AE&O“EVW.& Mnxawikn MIsLEIeTy scikit-learn, Tensorflow , Keras
Data Science & Machine Learning

Enetepyaoia kal avaAluon dedopevwy pandas
Data manipulation and analysis

Avarmtuén moyvidlwy

Game Programming PyGame, Pyglet, Panda3D
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|H|Pandas

BiBALoBAKN tn¢ Python yia avaAuon kat xelplopo dedouevwy (Baoiletal mavw atnv NumPy)
* Nepiexet/opllel eibikec Stobiaotatec douec dbedouevwyv mou ovopalovtal dataframes

* Ta dataframes pmopouv va anoBnkevoouv dedopéva SLadpopeTikwy TUTWV (XaPAKTHPEC,
akEpatouc, dekadikolc...) o OTAAEC, rTapoLoLe e To UTTOAOYLOTIKA @UAAa Excel

* Yrnootnpllel TNV autopatn sloaywyn Kol LeETATpor S€60UEVWY o dLa@popETIKA
povteda popgortoinonc (xls, html, SQL, json) oe dataframes yla mepattépw eneéepyaoia,
KaBwc Kal TNV erraveéoywyn TOUC UETA TO TEPAC TNC EMeEEpyaoiag.

E—  —  — — — —
CSV  XLS  Parquer Pandas dataframe CSV  XLS  PARQUET

= o 9

HTML HDF5 JSON HTML HDF5 JSON
< HF { ’ < HF {
GBQ SQL GBQ SQL

o s -
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Napadsiypa xpnon¢ dataframe

import pandas as pd

df = pd.DataFrame ({

"LtHAn 1": [1, 4,

"ZthAn_2": ['pua’',

"Ztnan 3": [1.23,

"ZthAn_4": [True,
})
print (df)

ZTtHAn_1 ZTAAn_ 2

0 1 pLa
1 4 OTAAnN
2 8 pe
3 7 Aiyo
4 9 Keipevo

8’ 7’ 9]’

'otAAn', 'pe', 'Aly
23.5, 45.6, 32.1234,
False, True, False,

ZTtAAn_3 ZTtHAn_4

1.2300 True

23.5000 False

45 .6000 True

32.1234 False

89.4530 True

o', 'keipevo'],
89.453],

True]

import pandas as pd
s= pd.Series ({

'a':1,
'b':2,
'c':3})
print(s)
a 1
b 2
c 3

print (df.loc[2])

ZTHAn_1 8
ZTHAn_2 pe
ZTHAn_3 45.6
ZtHAn_4 True
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Baowkec BLBALOONKEC ava meploxn Eepappoywv

EMLOTNLOVLKOG TIPOYPOLLULOTIOOG
/ ApBuntikn avaluon NumPy, SciPy, Matplotlib
Scientific /Numeric Computing

Avantuén Slemadwv xpAoTn-umoAoyLoTn

GUI Programming Tkinter, wxPython

JUYKOULON TIEPLEXOUEVOU LOTOOEALS WV

Web Scraping BeautifulSoup, Requests, Urllib3

Avartuén edapuoywv Web

Web Application Development Flask, Django

EmiotApun Aedopévwyv & Mnxavikny Mabnon

s Seaies & Mlere s el scikit-learn, Tensorflow , Keras

Enetepyaoia kal avaAluon dedopevwy pandas
Data manipulation and analysis

Avarmtuén moyvidlwy
Game Programming

PyGame, Pyglet, Panda3D
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e BiBAoOnkn tng Python yla tnv avamtuén navidlwy, XTIopévn mavw oto npoturo SDL (Simple
DirectMedia Layer)

e AN Kot EUKOAN OTNV EKMAONON KAl TNV Xprion
* Ynootnpilel 0Aec tic Baoikeg mAatdpopueg Aoylopkol (Windows, Mac OS X, Linux, iOS, Android)

* [la apecoOTNTO AMOKPLONG, KOUMATLO TOU Ttupnva tng eivat ypappeva o C kat Assembly

pyglet

*  BiBA0ONKN tnCg Python yia tnv avamtuén maxvidlwyv Kot ITOAU LECLKWVY EPOAPUOYWV

* [pappevn €€ ohokAnpou oe Python, dev xpelaletal eykatdotacn AAAWVY TAKETWV
*  Yrootnpilel tic mhatdoppeg Aoyloptkot Windows, Mac OS X kat Linux

* Ynootnpilel ektéleon oe apaBupo, mMARpn 00ovn kat ToANaAEC 060vec (pLovitopc)
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@ Panda3D

*  Mnyavn avartuénc moyvidiwy (game engine) mou mepthapBavet ypadika, nxo, xelpopo 1/0,
aviyvevuon ouykpoUoewv avtikelpevwy (collision detection) kol AAAEC SUVATOTNTEC yLa TN
Snulovpyia tplodlaotTatwy mayvIoLWY

* JoBoapn epapuoyn, 6ev amevBUVETOL O apXAPLOUC XPAOTEC TTou B€Aouy va "naiéouv"

* [lupnvac oe C++ ywa taxuTnta, olemapn o Python ywot OAa T UTTOAOLTTOL TTAEOVEKTH LT

Evac npoypauuatiotric rov xpnotuornotlel to Panda3D cuvniwc ypapel kwdika o€ Python, aAAa eival
enionc¢ duvarto va exeL aueon npocBaon otov rupnva tou xpnotuorolwvtac kwoiko C ++

e Xpnolpomoleital KUpLwG yLa avarttuén matyvioLwy yLa eQtopLkn xpnon €€' atiog Kuplwg
TEOOAPWV BACLKWVY TTAEOVEKTNUATWY TNC

v" NMAnpotnto Epyaleiwv avantuéng

v' Taxutnta ovtarmokplong (oAl onpavik og StadpaoTtikd motyvidia)
v' Napoxn epyoleiwv vmootrpLénc kot BeAtiotonoinong

v" Avoyn ota AaOn (6ev "ytundel" og akpalec f} anpoOBAENTEC CUVONKEC)
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Duowka, urtapyouv Kot tapa TOAAEC AAAEC BLBALOONAKEC ....

|.!| pandas R

méipléthb . § 5

Scrap ; |
nﬁ./_\ -
m RIOKY a Selenium Kf;’: NumPy matplitlib XGBoost

seaborn

orangz
ran

@ seaborn  #statsmodels SciPy S /\/\
n biopython
mpmath ~ LextBlob U

O PyTorch @ scikit-image

OL TIEPLOCOTEPEC ATIO AUTEC VAL AVOLKTOU-KWOLKO KO
urtootnpllovtol evepyd amo TNV Kowotnta tn¢ Python

SimpleCV
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TENoc AtaAeénc

Epwtnoelc;

Tunuata autng tne dtaAeénc neplexovv otolyela amo tnyeg mou eivat eAevdepec oto Sdtadiktuo onwc n Bikinatdeta
KaGw¢ KAl AVOLYTEC ONUELWOELG TTOHPEUPEPWVY OLAEEEWVY
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