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Eicaywyn OvelLap

Oéua / Ovoua / Epyo
+ @¢pa: Cycling Maps with @ pg’[hon
« Ovopa: “OverLap”

* 'Epyo:

‘implement a Crawler for the CyclingMaps project.
Particularly, your system has to provide a login box, through
which a user provides login credentials and a favorite sport
activity tracking website (e.g., runtastic + 2 more). You
automatically download, align the trajectory data that is
subsequently presented on a google map. The given data will
be the foundation for an automated Cyprus Cycling Map we are
trying to construct.”
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PYTHON OvetLap

Eicaywyn

Python

Niya Novia, lNapadeiyuara

Ouada 3 Overlap



Ovetlap

PYTHON

Niya Aoyia

., . e, 770
A\\\\\\ \\\

OverlLap

/

I JUsT TYPED

[

... L ALSO SAMPLED
EVERYTHING IN THE

import ontigravity
MEDICINE CABINET
[
BUT I THINK THIS
1S THE PYTHON.

FOR COMPARISON.

THAT'S IT?

|

R

| wrote 20 short programs in Python yesterday.

It was wonderful. Perl, I'm leaving you.

=

WHITEGRCE?
PROGRAIMMING
1S FUN AGAIN!
ITS A WHOLE
NEW WORLD

UP HERE!
BUT HOW ARE
YOU FLYING?

COME JOIN US!

A

A

I DUNNO.
DYNAMIC TYPI

/Q*x‘
T LEARNED IT LAST

/

NIGHT! EVERYTHING
HELLO WORLD 1S JUST
print "Hello, world!"

IS SO SIMPLE!
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PYTHON
Creator

* OANavVOOC
« 50 Xpovwv

 TiTAOC. «Benevolent Dictator
for Lifey.

 BpaBeio amdé 710 Free
Software Foundation.

« AouAeuel aTtn Dropbox.

Guido van Rossum
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PYTHON

Ovouaoia

Monty Python's Flying Circus
[1969 — 1974]
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PYTHON Ovetlap

DiAooogia

« Beautiful is better than ugly
 EXplicit is better than implicit

« Simple is better than complex

« Complex is better than complicated
« Readability counts '

TIMTOWLT CINABTE

“There should be one— and preferably only one —obvious
way to do it.”
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PYTHON

i Ovetiap

» Google, Yahoo, CERN, NASA

« XpnoliyoTroigital oav scripting language oe web
applications — 11.%. y€ow TOU WSQI yia Apache.

* Web app framework: Django, Pylons, Pyramid

 BIBAIOONKEC: NumPYy, SciPy, Matplotlib,
BioPython, Astropy, Sage (yia MaBnuarika).

* 'Exel evowparwBei oe Aoyioupika FreeCad,
Blender, Maya, GIMP, Inkscape, Rasberry Pi.
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PYTHON

Software

e
Mailimian

Ouada 3

W\X/
@ BitTorrent

=

eclipse

InTﬁ;lated'iEMﬂ Project Management

&S Dropbox

Mlﬂwdng updater modified

OverlLap



PYTHON Ovetlap

Emidoon

o EuTTEIpIKA PHEAETN €DEICE TTWC OI Scripting YAWOoOEeC (OTTWC
n python) givail 1o TTapaywyIkES aTro TIC CUMPBATIKEC
YAwooeg (0TTw¢ Java, C) yia TTpoypAuuaTa TTou £X0UV va
KAvouv pe string manipulation kair avalitnon o€ Ae¢iko. H
Xprnon MvAUNG £€0€ICE va NTaV ouxva KAaAUTEPN atro TN
Java Kkai OxI TToAU xeipotepn ato Tic C, C++,

« PyPy JIT (Just in Time): EmkevTpwveTal oTnv TaxUTnTQ,
TNV ATTOTEAECUATIKOTNTA KaI TN cuppaTtotnTa. MeTaTpETTEl
TO Python Kwdika o€ YAwooa unxavng KaTta tnv eKTEAEDN.
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PYTHON OvetlLap

Python .S.F.

« AtrooTtoAn: lNpowBnon, TTpocTacia Kal TTPO0d0 TNG
Python. Y1mrootnpi¢n kai d1IEUKOAUVON TNG AVATITUCNG MIOC
TTAOUPOAIOTIKAG O1EBVAC KOIVOTNTAC TTPOYPOAUMATIOTWY

TNC.

* MTTOPEI OTTOI0C ETTIOUEI VO CUVEIOPEPEI OE €PYO N O€
Xpnua

» Python Software Foundation License

« PyCon (etropevo 20-26 louAn oTo Bilbao)

« Xpnuatodotnoeig (python sprints)
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PYTHON
AouAciéc Overl"ap

Systems 25 Python jobs in Systems

Contract Python Developer - Amsterdam, Netherlands

Broadcast
Frame 25 (Agency)

Looking for: Back end, Database, Integration, Systems, Web, python, celery, django, git, sqlalchemy

Posted: 16 April 2015 Category: Developer [ Engineer
BioTech Python Software Engineer Redwood City, CA, USA
Synthego

Looking for: Back end, Big Data, Integration, Systems, Web, Robots, Lasers, Linux, Flask, Django, Pandas,
Git, celery, ZMQ, CouchDB, Xen, Elasticsearch
Posted: 16 April 2015 Category: Developer / Engineer
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PYTHON

How to script?

Ovetiap

* Interactively from terminal (interpreted language)

~

File Edit View Terminal Tabs Help

philippos@phoenix:~% python
Python 2.7.6 (default, Mar 22 2014, 22:59:56)

[GCC 4.8.2] on linux?2
Type "help", "copyright", "credits"

e

* From file

=| script.py X

11 dictionary = {}
12 for line in d:
13 dictionary[line.split()[1]] = line.sp

14 d.closel()
15

16 for line in 1i:

17 o.write(dictionary[str((long(line.spl
18

19 i.closel()

Ouada 3

- "license" for more information.

¥ 0O Terminal - philippos@phoenix: ~

¥ O Terminal - philip ~ — + @
File Edit View Terminal Tabs

$ python script.py I

=y ¥ O Terminal - philippos@phi ~ = + @

script.py File Edit View Terminal Tabs Help

./script.py

chmod +x script.py I

OverlLap



PYTHON
First Program in Python Oveﬂ-ap

Hello world
print “Hello World\n”

Simple operations
print 25+5, 25-5, 5*5, 25/5

Using variables

number = 2

other =3

print 'Sum: {0} .+format(name + other)
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PYTHON OvetlLap

Strings

mystring = 'Hello'
mystring += " world!'
print mystring

print len(mystring)
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PYTHON

Conditionals

If <condition1>:
<statementl>

elif <condition2>:

<statement2>
else:
<statement3>

Ouada 3
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PYTHON
Lists © Oveﬂ-ap

students = ['Luis', 'Mark', 'Rita’]
print students [0], students [1], students [2]

students = ['Luis’, '‘Mark’, 'Rita’,...]
for st in students:
print st

values =[0.11,-0.23 ]
print values [0], values [1]
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PYTHON
List Indexing Oveﬂ—qp

students = ['Luis', 'Mark', 'Rita’]
print students [0]

print students [0:1]
print students [1:
print students [-1]
print students [-2]
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PYTHON

Nested List

matrix = |
:1121314]1
5,6,378],

Ouada 3

9,10,11,12],

Ovetiap
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PYTHON Ovetlap

Python So Far

« Basic types: int, float, list

o Control flow: for, while, If, else, elif
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PYTHON

. Ovetiap

Ta tuples ival cav apeTapAnTec lists.

A=(0,1,2)
A=(1)
print A[O]
print len(B)
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PYTHON
Dictionaries Oveﬂ—ap

Ta dictionaries €ival associative arrays OTTou yiveral
Indexing yeow keys.

g =1
g['Nick'] = 18
g['Rita’l] = 20
print g['Nick']
print len(g)
print g.keys()
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N
PYTHO Ovetiap

‘Eva set gival éva unordered collection xwpi¢ duplicate
elements. Ta sets uttooTnPI(OUV KAl HAONUATIKEC TTPACEIC
OTTWC N £€vwaon, N TouN Kal n diagopa.

numbers = set( [1,2,5] )
numbers.add(4)

print numbers

print numbers | set( ['Rita’] )
print numbers & set( ['Rita'] )
print numbers - set( [2,3] )
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PYTHON OvetlLap

Functions

def greetl():
print 'Hello World'
print 'Still Here'
def greet2(name):
print 'Hello {0}.format(name)

greetl()
greet2('Luis')
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PYTHON

Classes

class MyClass:
1=10
def f(self):

return 'Hello World'

X = MyClass()
print X.i
print X.f()

Ouada 3
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PYTHON

Exceptions Oveﬂ-ap

try:
10/0
except ZeroDivisionError:
print '‘Oops, invalid.'
else:
print '‘Pass.’
finally:
print 'We \'re done with that.'
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PYTHON OvetLap

Importing

Import random
from time import clock

num = random.randint(1,100)
print num
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PYTHON
File 1/0 Oveﬂ_ap

myfile = open(‘text.txt','w")
myfile.write('This is a sample string’)
myfile.close()

myfile = open('text.txt','r’)

print myfile.read(20)
myfile.close()

Ouada 3 Overlap



OverLap Oveﬂ_ap

Eicaywyn

OverlLap

BiBAioOnkeg, MNapadeiyuara, Emideién
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OverLap OvelLap

Web Crawler

 'Eva “Internet bot” 1OU OE€pPAPEl CUOTNUATIKA TOV
[Maykoouio lo1o, ouvBwcg yia okotrouc Web Indexing.

« AAN\a ovopara: Web Spider, Ant, Automatic Indexer n
Web Scutter.

* O ynxavec avalntnong xpnoipotroiouv Web Crawling
VIO  EVNUEPWON TWV TIEPIEXOMEVWYV I1I0TOU 1N TWV
EUPETNPIWV ICTOOEAIOWV.
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OverLap OvelLap

Web Crawler (ouvéyeia)

* MtTOopoUV va avTiypawouv CEANIOEC TTOU ETTIOKEPTNKAV VIO
UETAYEVEDOTEPN E€TTECEPYACTia atro Mnxavéc AvalnTnong.

« 'ETOl n avaldntnon vyiveralr 1o  aTrodoTIK YIa TOUg
XPNOTEG.

* MTropouv va emkupwaoouv hyperlinks kar HTML kwdlika.

« XpnoigotrolouvTal €TTionNg Kal yia web scraping (Texvikn
£CAYWYNG TTANPOPOPIWYV ATTO IOTOCEANIDEQ).
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OverLap OvelLap

Beautiful Soup

« Beautiful Soup e¢ival eva mmakero TG Python yia parsing
HTML kai XML apxeia.

« Anuioupyei Eva parse tree yia parsed oeAideC.

« MT1Topei va xpnoluotroinBei yia egwpugn dedoPEVWY aATTO
HTML, kaTi TToAU xpnoiuo yia Web Scraping.

« AlaBeaipo yia Python 2.6+ kail Python 3.
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OverLap

Beautiful Soup - lNapadsiyua

l& BS4Sample.py

bs4 BeautifulSoup
urllib?2

webpage = urllib2.urlopen('http://en.wikipedia.org/wiki/Main Page')

soup = BeautifulSoup (webpage)
anchor soup.find all('a'):
(anchor.get ("href' /')

Run ¢ BS45ample

/

fmw-head

¥p-search
Jwiki/Wikipedia
/wiki/Free content
/wiki/Encyclopedia
/wiki/Wikipedia:Introducticn
/wiki/Special:Statistics
/wiki/English language
/wiki/Portal:Arts
/wiki/Portal:Biography
/wiki/Portal:Geography
/wiki/Portal:History
/wiki/Portal:Mathematics
/wiki/Portal:Science
/wiki/Portal:Society
/wiki/Portal:Technology

OverlLap



OverLap Oveﬂ_ap

Tkinter GUI

« Python's de-facto standard GUI (Graphical User Interface) package.
« Tkinter ypdagTtnke atrd Tov Fredrik Lundh.

o[

Application (tk.Fra
(
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OverLap
Emideién (backup slide)

Ovelap

Username: andreasandreou1991@hc
Password: ******

Options: Runtastic —

Overlap Routes: Only my routes _:‘

Downloadin g
Bunta

Ouada 3
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OverLap
Emideién (backup slide)

Home

About

OverLap
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OverLap OvelLap

Tracing Roads

Tracing Roads

Algorithm
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OverLap OverLap

Tracing Roads (1)

 When combining many GPS traces of many users huge
amount of data will build up.

 We need an algorithm that distinguishes roads to keeps
only 2 points for each road pass.

Opada 3 OverlLap



OverLap OvelLap

Tracing Roads (2)

 Similar techniques are present in image compression
libraries

« Real world problem example

3517

e Small Distance "Runtastic/philippos-papaphilippou/436312574. gpxd”  +
« Hundreds of points 35165 \
e Only for 1 trip e | %
* The problem scales | [ .=
* More problems when T,
previewing in browser >
35145
v
3514 '

33.373337533.3833.385 333933395 33.4 334053341 334153342
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OverLap OvelLap

Tracing Roads (3)

* Algorithm (pseudo-code):

 For each collected GPX file (trip)

* For each point traveled

« Compute gradient between the current and previous
point
« If much different
« Save previous road

* Else
« Continue computing the current road
 Finding the gradient
) Y1 — ¥,

 We initially use the formula: A =

X1 — X2
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OverLap OvelLap

Tracing Roads (4)

» Gradient difference (A, — A,)
 Gradient difference alone isn’t sufficient for our case

/

Y

* We need difference of bearings
d = | arctan(A,) — arctan(A,) |
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Tracing Roads (5)
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OverLap OveILap

Tracing Roads (6)

e Alternative methods :
- Hierarchical clustering [ R R s B
(topic of Data Mining)

» Roads specified by servic ' A B ¢ b E F &
e.g. Google Maps

National Bank of @
Greece (Cyprus) - HQ “; S
[} ~ S X
=) e ;
g = 2
iand Spencer Salamis Tours < &
0
Stas:
'/, 61 td&dﬂ(jl,.oj
E,
&
(]
P
& @
City Plaz <
o &
"\"":;'aﬁ, O
& Pralina P
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Invee OvetlLap

[nyéc, tutorials...

* http://www.stavros.io/tutorials/python/
e https://www.python.org/

* https://en.wikipedia.org/wiki/Python %28progra
mming language%?29

e http://pypy.org/

* http://page.mi.fu-
perlin.de/prechelt/Biblio/jccpprt computer2000.p
df

* http://www.explainxkcd.com
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http://www.stavros.io/tutorials/python/
https://www.python.org/
https://en.wikipedia.org/wiki/Python_(programming_language)
http://pypy.org/
http://page.mi.fu-berlin.de/prechelt/Biblio/jccpprt_computer2000.pdf
http://www.explainxkcd.com/

Invee OvetlLap

[nyéc, tutorials...

* Year 10 Interactive Maths - Second Edition

http://www.mathsteacher.com.au/year10/ch03 linear
graphs/02 gradient/line.htm

* Data Mining Algorithms In R/Clustering/Hybrid
Hierarchical Clustering

(http://en.wikibooks.org/wiki/Data Mining Algorithm
s In R/Clustering/Hybrid Hierarchical Clustering)

Ouada 3 Overlap


http://www.mathsteacher.com.au/year10/ch03_linear_graphs/02_gradient/line.htm
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EpwTtNoEIC
Epwrnoeig/2ulnrnon O U e H—a p

EpwtNOEIC?

Euxapiorouue yia tnv mpoooxn aac
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