[TpONYHEVEC APXITEKTOVIKEC
UTTOAOYLOTWYV Kal TTPOYPAHHATIOHOC
MAPAAANAWY CUCTNHATWY

LAB-01. Excaywyn otnv Python




——
Bacikn meptypagn

* YYnAov emmedov YAwooa TpoypaUUOTIOUOV
YEVIKOU OKOJITOV.

» Xwpic compiler. Ta mpoypaupata Python
ekteAovvTal asto Tov Python interpreter.

» EvkoAotepn amo v Java.

» IToAV evkoAoTepN aumo tic C/C++.

» Tayela avamtvén epapuoywv.

 IIpoypauuata HIKpOTEPOL UNKOUC — ATYOTEPOC
KWOLKAC.



I ———.
Python vs. C++ (performance, 1)

» QOoKA, OTL KEPOILETAL O YPOVO AVATITUENC KAl O€
KOJTO VAOTTOINOTC YAVETAL OE TAYVTNTA EKTEAEOT]C.
= Joyvel kat To avTioTpo@o.

 Xeg oyeon pe ta tpoypaupata C/C++, avtd mng
Python etvan 1-3 taéeig ueyebouvg apyotepa...
5 10 €W 1000 Popec!

» Kata kavova deouevovy (T0AD) teplocoTEPT) UV

» Python: apliotn yhAwooa yia ekmaidevon Kat
ypryopoug eAeyyovg opfotntac aryoplOumv.

» Production tepifarrov: Marrov C/C++/Java.



Python 3 vs. C++ (performance, 2

mandelbrot )
E— binary-trees

source secs mem gz busy cpu load

C++ g++ 0.84 34,608 3542 3.27 98% 98% 96% 99%

source secs mem gz busy cpu load

C++ g++ 1.12 200,184 890 4.05 88% B8% 88% 99%

100% 100% 100% 100%
Python 3 172.58 12,216 688  689.62 100% 100% 100% 100% Python 3  49.35 278,628 589  174.26  95% 86% 86% 86%

spectral-norm

fasta

source Secs mem 9z busy cpu load source secs mem gz busy cpu load
C++ g++ 0.72 2,360 1044 2.85 99% 100% 99% 100% Ct++ g++ 1.04 4,464 2344 3.87 929 93% 93% 93%
Python 3  118.40 22,012 407  470.86  99% 99% 99% 100% Python3  39.10 846,628 1947 20.52 439 89% 61% 60%
n-body k-nucleotide

source Secs mem gz busy cpu load source secs mem gz busy cpu load
C++ g++  4.09 1,748 1808 4.12 0% 100% 1% 0% C++g++ 1.93 156,432 1631 5.93 69% 70% 70% 98%
Python 3 586.17 8,012 1196 589.84 0% 0% 0% 100% Python 3 46.37 239,472 1967 176.69 94% 95% 98% 94%
fannkuch-redux reverse-complement

source secs mem gz busy cpu load source secs mem gz busy cpu load
C++ g++ 8.07 1,848 980 31.38 93% 98% 100% 98% C++ g++ 0.63 499,624 2093 0.64 0% 0% 100% 2%

Python 3  367.49 12,288 950 1,454.68  100% 98% 99% 98% Python 3 7.16 1,005,968 814 10.65 20% 53% 47% 29%



R
Xpnoeic Python

- Machine Learning, Artificial Intelligence.

s Al0onuA TTAKETA:
- Google’s tensorflow
» Scikit learn

- Data Science/Data analysis.
- Web programming/Web application development.
« Exmtondevtiky).
» Avamtuén Desktop GUIs.
» wxWidgets
= Kivy, for writing multitouch applications.
= Qt via pyqt or pyside



http://www.wxpython.org/
http://kivy.org/
http://www.riverbankcomputing.co.uk/software/pyqt/intro
http://www.pyside.org/

» PyCharm - https://www.jetbrains.com/pycharm/

e PyDev - http://www.pydev.org/
 Jupyter - https://jupvter.org/
s Web-based
» Anaconda - https://www.anaconda.com/
= birthplace of Python data science
= Not free



https://www.jetbrains.com/pycharm/
http://www.pydev.org/
https://jupyter.org/
https://www.anaconda.com/

MeTaBANTEC Kal EKTUTIWON oTtnv 06ovn

print("Hello world"™) Hello world
a = 15 <class 'int'>
print (type(a)) <class 'float's
b =3.14 Parallel Programming
print (type(b)) <class 'str's
c = 'Parallel Programming' c[0]=P
print (c) c[1l]=a
print (type(c)) c[-1]=¢g
a g ar arallel P

#X[I:7] the selected characters are
from I until J but without J

print ("c[0]=" + c[0])

print ("c[1]=" + c[1])

print ("c[-1]=" + c[-1])
print(c[1], c[-1], c[1:3], c[1:10])



String concatenation

c = 'pParallel Programming'
print (c + c)
print (c + " LAB")

Parallel ProgrammingParallel Programming
Parallel Programming LAB

text = ('distributed ' 'systems ' 'and ' 'python
'programming ')

distributed systems and python programming



I
+ operator

» Metalv apiBuwv: mpocOeon
» Metalv string: concatenation
» Metav apiOuwv kau string: Type Error

a = 15 Parallel ProgrammingParallel
b = 3.14 .| Programming
c = 'Parallel Programming’| parallel Programming LAB
| 18.14
pr1nt (c+c) Traceback (most recent call last):
print (c + " LAB") File ..
print (a+b) TypeError: unsupported operand
print (a+c) type(s) for +: 'int' and 'str'




]
Type Casting (int)

» Metatpor) Tumov petafAntnc.
- Ao integer o¢ float.

a =15

print(type(a), ':', a) <class 'int'> : 15
atofloat = (float)(a) <class 'float's> : 15.0
print(type(atofloat), ':', atofloat)

- A7t0 integer oe string.

a = 15

print(type(a), ":', a)

atostring = (str)(a)
print(type(atostring), ':', atostring)



el
Type Casting (float/string)

- Amo float oe integer kau string.
# b 1s a float

b =3.14

- <class "'int'> : 3
ftgirf'(c) =m€1'nt)(b) <class 'str'> : 3.14
print(type(btoint), ':', btoint)

# b to string
btostring = (str) (b)
print(type(btostring),

:', btostring)

» Amo string o€ integer/float (Vo teplopropovLe).

c = 'a string' e="5" B
ctoint = (int)(c) _ etoint = (int)(e) (¥
ctofloat = (float) (o) @ etofloat = (float)(e)
d = "12.55"

dtoint = (int) () @
dtofloat = (f]oat)(d)gﬁ



R
AplOUNTIKOL TEAEOTEC

- Baowkeg mpa&eic:
s + tpooOeon

- aPAlpeoT)

* JTOAATTAACIOOUOC

** Dypworn oe dovvaun (5 ** 3 =53)

/ xAaown owaipeor), emotpepel float (17 / 3 = 5,66...)

= // akepaia Owaipeon, emotpeperint (17 // 3 =5)

s % emoTpePel To vToAouto (mod) tne dwaipeonc
(17%3=2)

a

a

a

m|



il
Strings

» AtoOnkevovV AAPAPIOUNTIKES TILEC.
- Indexing: O yapaxktrpeg evog string
OelKTo00TOLVTAL UE Baon To O.

c = 'Parallel Programming’

print ("c[0]=" + c[0]) c[0]=P
print ("c[1]=" + c[1]) c[1l]=a
print ("c[-1]1=" + c[-1]) c[-1]=¢g

- Slicing: Emiotpo@n vstoouvoAoL Tov apXikov string.
» c[1:7]: Emotpopn Tov vmtocuvoAoL Tov ¢ oV
Eexvael agto Tov YapakTnpa 1 Kat Anyet otov J.

c = 'Parallel Programming'
print(c[1], c[-1], c[1:3], c[1:10]) a g ar arallel P




I ———.
MEBodot dlaxelplong strings (1)

o https://docs.python.org/3/library/stdtypes.html#st
ring-methods

« str.lower(), str.upper(), str.casefold()
s MeTATPOoIt) OA®WV TV YApAKTNpwV oe medoug,

Keparalovg, kat te(ovg Ywpic Olakploelc.

» 'EAeyyot: str.isalnum(), str.isalpha(),
str.isupper(), str.isnumeric(),
str.isdecimal (), str.1slower(),...

- str.replace(old, new, count):
AvTikatdotaon Tov vitoovvolov old e to
VITOOVVOAO hew LUeoa oto Str.

5 AVTIKATAOTAOT] LOVO TV TTIPMOTOV count EQPAVIoENV



https://docs.python.org/3/library/stdtypes.html#string-methods

I ———.
MEBodol dlaxelplong strings (2)

o https://docs.python.org/3/library/stdtypes.html#st
ring-methods

- str.split(sep): Emotpeper Alota mov mepieyel
TOL VTTOOVVOAQ TOV Str mtov Ywpllovtal amo sep.

str = 'Parallel Programming with Python'

Tistl = str.split(" ")

print(listl) . T T 4 s .
1ist2 = str.split('P") [‘Parallel’, 'Programming’, 'with', 'Python’]
orint(list2) ['", "arallel ', 'rogramming with ', 'ython']

« str.strip(chars): Apaipel amo tnv apyr Kat To
TeAOC Tov Str oAovg touvg chars.

str = ' many spaces
print(str.strip(’ ")) many spaces
str = 'www.example.com' example

print(str.strip('cmowz."))


https://docs.python.org/3/library/stdtypes.html#string-methods

» AtoOnkevovv TIUEC O€ pia eviaia dour).
» O1 TueC propel va etvat 1010V 1) O1APOPETIKOV TLITOV.
» Mmopel akopa va etval kat alleg (nested) Alotec!

squares = [1, 4, 9, 16, 25]
newlist = squares + [36, 49, 64, 81, 100]
print(newlist)

cubes = [1, 8, 27, 65, 125]
cubes[3] = 64
cubes.append(216)

letters = ['a', 'b', 'c', 'd',
letters[2:5] = ['c', 'D', "E']
lTistlength = len(letters)

I.Fl’

# List declaration
# LTSt concatenation

# Another List
# Direct access by index
# Append another element

'g']l # Another List

# Replace some values directly
# Get the length of the 1ist

mixed = (squares, letters)
print(mixed)

print(mixed[0])
print(mixed[0][2], mixed[1][3])

[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]
([1! 4! 9! 16! 25]! ['a'! 'b'! 'C'!

D',

[1, 4, 9, 16, 25]

9D

lEl’ I.Fl, lgl])




I ———.
Alotec: Indexing kat Slicing

» Ioyvel 0Tt ko ota strings.
» Zero-based indexing.

» Ta strings pumopovv va Bewpnbovv ocav Aloteg
YOPOAKTIPWV.



il
‘EAeyxoc Pong (1)

o KAaowO 1f — elseilf — else statement:

X = int(input("Please enter an integer: "))
if x < 0O:
x =0
print('Negative changed to zero')
elif x == 0:
print('zZero')
elif x == 1:
print('single’)
else:
print('More')

» IIpoooyn: 6ev vtapyovv brackets onwg otic C-like
YAWOOEC.

» Ta mepOwpra (indentation) oproBetovv Ta prhok
KWOKA.



I ———.
‘EAeyxoc Ponc (2)

» O1 ovvOnkeg eAeyyov Oev pmaivovv o€ tapevieon
ontw¢ ot C-like yhwooec.

» MmtopoUv va gival Kat 710 TTOAVTTAOKEC, LUE AOYIKEC

EKPPAOELC.
X = int(input("Please enter an integer: "))
y = int(input("Please enter another integer: "))
1if x < 0 and y < O:
x =0
y =0

print(’ Negat1ve changed to zero')
elif x == 0 or y == O:

print('At 1east one is Zero')
else:

print('More")



R
Loops - Bpoxot emavaAnync (1)

» EtavaAnmtikeg 01001kaoleg EAEYYOUEVEC ATTO
AOYIKEC eK(pPAOEIC.

. cat 3
words = ['cat', 'window', 'defenestrate'] nd 6
for w in words: window
print(w, len(w)) defenestrate 12

» MeBobo¢ range () : Anuovpyia aplOunTikmv
TIPOOOWV.

for i in range(5):
print(i)

X = sum(range(10))
print(x)

ADNWNRO
(@3]

y = list(range(10))
print(y) [O, 1, 2! 31 4’ 5’ 6’ 71 8! 9]




I
Loops - Bpoxot emavaAnync (2)
- [Tapadetyuata...

words = ['you', 'never', 'stare', 'the', 'stars']
for w in words[ 2:4 ]:
print(w, Ten(w))

a = ['Advanced', 'Computer', 'Architecture', 'And', 'Parallel', 'Programming']
for i in range(len(a)):
print(i, al[il)

for x in "python':
print(x)



R
Alaxelplon apxetwy

» AVO TTAPAUETPOL ATTALTOVVTAL:
= Filename kau tpomog mpooPaong (access mode).

« Avolyua yla eyypa@rn Kat eyypaen:

f = open('test.txt', "w')
f.write('Just write to a test filel')

f.close()
\ Y \J

« Avolyua yia avayvmaor Kal avayvwon:
f = open('"test.txt', 'r') . with open('test.txt') as file:
t = f.read(Q) 'r] data = file.read()
print(t) print(data)
f.close()

* AVAYVOOT] YPOULT] — YPOLUT):

Tinecnt = 0
with open('test.txt') as file:
for T1ine in file:
Tinecnt += 1
print (linecnt, Tline)



R
Juvaptnoelg (1)

» H Python 6taBeter pia peyaAn cvAhoyn
OUVAPTNOEWV.

» ITapeyel Ouwe 0To ¥PNoTN KAl TN OLVATOTNTA
onuovpylac aAwv (user-defined functions).

» O1 ovvapTroeic OEYOVTAlL WS OPLOUA OEOOUEVA,
TPAYUATOTIOIOVV JIPAEEIC ETTL AVTWV TWV OEOOUEVWV
kol (100 val) EMOTPEPOVV ATTOTEAEOUA.

» Opilovtal pe tn deopevuevn AeEn def.

» Kat akoAovBel 1o Ovoua tne ouvaptnong pe ta
optloupata (arguments) tnc.

« H xAnon ¢ ovvaptnong yivetat pe to 1010 Ovoua.



I
OplopPOC KAl KANoCN oUVAPTNOEWY

def foo():
print("This is a function!")
return

foo()

» Ynv Python oAa ta oplopata epvouv pe avagopa
(by reference). AnAaor], av n cuvaptnomn arAacel v
TIUT] TOV OPIOUATOC, OLUTH 1 AAAQLYT] €lval OpaTn Kal
e€w Ao TN ovvapTnon.

def foo2(valuel): def changelist(thelist):
value2 = 5 thelist.append(100)
valuel += value?2 return

return valuel
thelist = [10,50,80]
X 10 changelist(thelist)
y foo02(x) print ("My list now has: ", thelist)
print(y, x)



R
Opiopata PETaBANTOU PNKOUCG

» Kasmoleg popeg mpoKLITTEL ] AVAYKT KANONC H1OC
OUVAPTNONC UE TTEPLOOOTEPA OPLOLLOLTO ATTO OTL EXEL
oploTel.

» Avta ta opiouata Aeyovtau variable-length
arguments kot 0ev kKatovouadovtal 0Tov OploU0 TNG
oVVAPTNONC.

def foo3(*value): 5
for var in value: 10
print (var)

return 50
100

foo3(5)
f003(10,50,100)



