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General Information

e Lecture/Tutorial: 30nh (15 x 2 hours/week|
e Venue:room 413, building B?, Wdolczanska 211/215

Credits: 2 ECIS points (1 ECTS point =25 - 30 h)
Self work: 25 - 30 hours

e Programming Language: Python
e Tools: Enthought Python Dystribution (EPD)

A Materka & M Kocinski, Algorithms & Data Structures, TUL IFE, £t6dz 2012




Most popular programming
languages (GitHulb 2011)

GitHub is a web-based hosting service for software development projects that use the GitHub

Git revision control system. GitHub offers both paid plans for private repositories, and ®
free accounts for open source projects. As of May 2011, GitHub was the most popular Ith“b
open source code repository site. !

URAL

! SOCIAL CODING
GitHub Inc. was founded in 2008 and is based in San Francisco, California. [ _
GitHub.com
In July 2012, the company received USE100 Million in Series A funding, primarily from Slogan Social Coding (for all
Andreessen Horowitz. [BIEI7]
Commercial? Yes
Contents [hide] GltHUb TOp Languages 201 1 Type of site collaborative revision
1 Description control
2 Statistics o ) ||| Resistration  Foquired
3 Limitations and Constraints Ruby e ] Available English
4 See also ::":f” E language(s)
5 Notes c Owner GitHub, Inc.
6 References PH? Launched April 200811
7 External links Aen
Peil Alexa rank W 317 (September
_ o 2012)#
Objective-C
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Most popular programming
languages (IEEE Spectrum 2017)

https://spectrum.ieee.org/computing/software/the-2017-top-
programming-languages

Language Rank Types Spectrum Ranking
1. Python & o 100.0
2.0 0L 8 997
3. Java njm= 99.5
4. C++ miEEE
5. C# S0 87.7
6. R L 87.7
7. JavaScript & 85.6
8. PHP & 81.2
9. Go & 75.1
10. Swift 0G 73.7
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www.enthought.com/products
/canopy/

Features Compare Subscriptions Academic License Canopy Package Index FAQ Export restrictions .
What’s in it for you?

Scientists and Engineers I

rise A comprehensive, Python-based zanalysis desktop & Python

= distribution, Canopy provides an open and intuitive

environment for scientific and analytic computing. Since it's

- Python, your algorithms, scripts and programs will never be

.:'.,',J“ locked into a proprietary language. And with the analysis

o desktop, data analysis, scripting and plotting are more

straightforward.
El
4 | I | »
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www.enthought.com/products
/canopy/

Features Compare Subscriptions  Academic License Canopy Package Index FAQ Export restrictions
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www.enthought.com/products
/canopy/

Features Compare Subscriptions Academic License Canopy Package Index FAQ Export restrictions

Enterprise

As a comprehensive Python-based analysis environment,
Canopy puts powerful, yet very cost-effective, tools in the
hands of analysts, scientists and engineers. As a robust
application platform, it streamlines technical computing
application development and deployment for your
organization and foryour customers.

With the popular, intuitive Python language and the
comprehensive  Canopy  application  platform, your B
organization can deploy new applications, algorithms and
analysis tools much faster than with standard software
languages and platforms. Users, especially "power” users,
can extend and innovate with scripting and open platform
APls, driving the creation and sharing of innovative i
techniques and tools.

m

< | i | »
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Who uses Pythone

@ python

Jan Koprowskl <jan.koprowski@gmail.com> Politechnika Gdanska, FTIMS — Informatyka Stosowana
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Who uses Pythone

@ python

NOKIA

CONNECTING PEOPLE

Jan Koprowskl <jan.koprowski@gmail.com> Politechnika Gdariska, FTIMS - Informatyka Stosowana 6

A Materka & M Kocinski, Algorytmy i struktury danych, WEEIA Pt, £6dz 2013




Who uses Pythone

@ python
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Who uses Pythone

& python

THE
TEMPLE OF

ELEMENTAL

\ANIIR

THE MASQUERADE

CLUUDLIDES

Jan Koprowski <jan.koprowski@gmail.com> Politechnika Gdariska, FTIMS — Informatyka Stosowana
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Python and other languages

@. python

PROGRAMMING

<—— Language

Jan Koprowskl <jan.koprowski@gmail.com> Politechnika Gdarnska, FTIMS — Informatyka Stosowana
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- HealthCare IT Systems

- Medical Imaging (CT, MRI,...)
- Image Analysis/Segmentation
- Medical Signal Analysis

- Surgery Navigation Aids

- Pacemakers

hh‘p://en.wiedio.orq/wiki/Arﬁficiol cardiac pacemaker
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http://en.wikipedia.org/wiki/Artificial_cardiac_pacemaker

Computers in Medicine

Laptops, Netbooks and Desktops and Servers, Storage and Software and
Tablets Workstations Networking Peripherals
- HealthCare IT Systems http://content.dell.com/us/en/healthcare/healthcare-solutions

- Medical Imaging (CT, MRI,...)
- Image Analysis/Segmentation
- Medical Signal Analysis

- Surgery Navigation Aids

- Pacemakers

- What is a computer in those applications?
- What functions does it perform?
- Why do we use computerse
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http://content.dell.com/us/en/healthcare/healthcare-solutions

Basics of Computer Architecture

John von Neumann (1903-1957)

[CIOCkl 011101110111 0]1 Shorter clock period (higher

J

Y/ - > clock frequency) 2> as er
'\ time the com’gufer v)
Arithmethic )
Logic Unit
(ALU) <ﬁ

g

Input Control
‘[ devices }”[ unit
k{> Memory - Fetching instruction
- Decoding instruction

- Fetching data
’ - Executing instruction
Progra S .

- Sending result to memory

Output
devices

Working cycle

RS

S
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Basics of Computing

(Arithmetic Logic Unit + Control Unit) = Central Processing Unit (CPU)

VAN

Arithmethic
Logic Unit
(ALU)

Input Control Output
‘[ devices }” unit devices } ‘
Text T Text
Speech, k{> C: Audio,
Music, [ Memory } Video,

J

Imoges Data information Ammohons,
Video, Diagrams,
Measurements, Tables,
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The need for programming

Input
device

E

Data

o |

t Information
uipu
Memoryl " device l
J

Hardware

Program N
[(applicaﬁon)

oftwar

The function performed by a computer
depends on the program (software).
The hardware stays all the same.

This is an advantage of digital

computers (functional flexibility).
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Basic assumptions

Representation

- The data are represented by decimal | binary
binary numbers 4 N
- Time of execution of elementary 10 1 8 421
Instructions is very short
- The processing elements are of 0 0
very small size 1 1
2 10
3 11
4 1 00
15 1111,

* decomposition into simple operations
* robustness to noise
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Basic operations

Examples of binary operations
4 _ I
T Text encoding
Rules of addition
0 0 1 1 ! - 00100001
S - 00100100
A I U A - 01000001
0o 1 1 10 B - 01000010
- — Z - 01011010
6Xx5: a - 01100001
110 m - 01101110
x 101 - J
B T
00O
+110 Possibility of
9 11110 y operations on symbols
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Computer memory

: _ EA Capacity of a
CapaCItOI‘ i C — d Capacitor
d

Plates

\E [

Insulator Q++++++++++++

1 byte of memory (8 bits)
o 0 0 1 1 O o0 1 LQ:CU
111 L1 1T N e
l B _lT T\T _l;/_E N0 apacity

16 + 8 + 1 = 25
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Operating system (OS)

A collection of software to manage
the hardware and to provide

. services to application programs.

Application

4‘.‘— OS examples: Microsoft Windows,

Operating System Apple Mac OSX, Android.

] L3

Hardware
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Algorithm

Step-by-step procedure for calculation

eniry > A .
i GIOYTASD CCCPT
Euclid's algorithrm for the greatest ® - \
( common divisor (ged) of two ’... =1 —
numbers b.' o [~
1 INPUT A, B :.: Q

v, v, v,
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a
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Programming languages

Generations Instruction
Address mnemonic Arguments
1. Machine code (100011 00011 01000...) |eo8o6o6e push  ebp
dofooemMm mou ebp, esp
SSLSLSLELETE R mouzx ecx, [ebp+arg_8]
2. Assembly code > |0000006 Poozx  an c1
ddodooeac lea eax, [edz+edx]
d00000oF add eax, edx
agaaan11 hl . 2
: Closer. to human Ionguoggs, iy 200 ooe edx
compiled or assembled prior fo execuy/sssessts shr eax, 8
agaaam19 sub cl, al
e.g. Java, C, Python, Pascal) 00000018 shr  cl, 1
agaaae1D add al, cl
agaaamF shr al, &
4. Domain-specific languages Doooatas novzx  eax, al

(e.g. COBOL)

5. Problem solving by using program constraints,
insfead of algorithms written by programmer
(artificial infelligence, learning from examples).
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Python versus assembler example

Program for printing a ,Hello World” message

X86 assembly lanquage — x86-64 Linux, AT&T syntax

.section .rodata
string:
.ascii "Hello, World!\n\O"
length:
.quad . -string #Dot = 'here'
.section . text
.globl start #Make entry point visible to linker
_start:
movqg $4, %rax #4=write
movqg $1, %rbx #l=stdout

movqg $string, %$rcx
movqg length, 3%rdx

int $0x80 #Call Operating System

movq 3%rax, 3rbx #Make program return syscall exit status
movg $1, %rax #l=exit

int $0x80 #Call System Again
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% Python versus assembler example

Program for printing a ,Hello World” message

Python language

print "Hello World"
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Literature

— Head First Programming: A Learner’s Guide to Programming Using the Python
Language by David Giriffiths

— Head First Python by Paul Barry

— Python Algorithms: Mastering Basic Algorithms in the Python Language by Magnus
Lie hetland

— Python. Rozméwki, Brad Dyley
— Python od Podstaw — zesp ot autorow
— Zanurkuj w pythonie (hitp://pl.wikibooks.org/wiki/Zanurku] w_Pythonie)

— Programowanie z Pythonem podrecznik stworzony dla studentdw | roku
neuroinformatyki | fizyki medycznej na Wydziale Fizyki Uniwersytetu
Warszawskeigo(hitp://brain.fuw.edu.pl/edu/TI:Programowanie z Pythonem/Wersja

do druku)

— Many many more books and tutorials available on the Internet

A BrainFriendly Guide A Brain-Friendly Guide
Head First Head First
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http://brain.fuw.edu.pl/edu/TI:Programowanie_z_Pythonem/Wersja_do_druku

Final mark

- 5 computer tests during the semester (75 %)

- Activity during classes (attendance, presentations,
programming project) (25 %)
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General Advice

Slides shown during lectures do not cover all
knowledge needed for passing the exam.

Knowledge is acquired through studying and
exercise.

It is wise to take notes.

It is worth browsing tutorials of Python modules used
during classes.

A Materka & M Kocinski, Algorithms & Data Structures, TUL IFE, £odz
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Used Materials

1. Python for Scientist and Engineers — slides from
course by Enthought, Inc. www.enthought.com

2. www.pl.python.org
1. http://pl.python.org/docs/
2. http://pl.oython.org/kursy,jezyka.ntml
3. hitp://pl.oython.org/wyklady.himl
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http://www.enthought.com
http://www.pl.python.org
http://pl.python.org/docs/
http://pl.python.org/kursy,jezyka.html
http://pl.python.org/wyklady.html

~ Enthought, Inc. :: Scientific

' [ www.enthought.com

w A

d Amazon B eBay B Yahoo! D Imported From Safari D Imported From Fire

PRODUCTS

Enthought Python Distrib 7.3 *
ik t—— t Python Distribution Enthought Python Dlstrlbuuon 7.3

Single
2.7 ||||| 00 ||| ra I--|
SUBSCRIBE . Iy

CONSULTING TRAINING SECTORS COMPAN

o EPD repository | code.enthoughtcom | ww v.scipy.org | downloads | blog

EPD 100+ packages for analysis & visualization

y EPDFree 7.3
@ - Windows, Mac OS X, Linux, Sola
One click installs NumPy, SciPy, [Pythan, IR,
EPDfree matplotib, Traits & Chaco E P D 7 o 3 SUBSCRIE

DOWNLOAD

c: EurcSciPy 2012

8.23-27, BRUSSELS, BELGIUM

The Enthought Pythen Distribution provides a comprehensive, cross-

platform environment for scientific computing with the Python

programming language. A single-click installer allows immediate access to

over 100 libraries and teols. Our open source initiatives include SciPy,
MNumPy, and the Enthought Tool Suite.

FRODUCTS

Software Developer

We work with you to develop software for interactive data manipulation

MULTIPLE OPENINGS
and visualization. In addition to full application development, we also offer

short-term consultation to address critical technical computing needs.

UPCOMING LIVE TRAINING %
'"'E Python for Scientists and Engineers i Cur areas of expertise include geoscience, financial analysis, 3D
m Sep 10-14, Dayton, OH CONSULTING modeling, fluid dynamics and microrheology.

Open Course- Finance
Sep 10-14, London, UK
Pythen for Scientists and Engineers

| =~ Taught by full-time Enthought developers, our Intensive Python Training

Courses, custom courses, and webinars are geared toward scientists,
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Download and Installation of EPD

2Enthought, Inc. :: Scientific 2Cet EPD :: EPD :: Products :

' [7 www.enthought.com/products/getepd.php

D Apple a Amazon E] eBay [:] Yahoo! E: News [:j Imported From Safari [:] Imported From Fire

EPD repository | code.enthought.com | www.scipy.org | downloads | blog

PRODUCTS CONSULTING TRAINING SECTORS COMPANY CONTACT US

Overview DOWNLOADS:  SUBSCRIBEN

Enthought Python
Distribution

Buy a Subscription to EPD
Multi-platform 32-bit & 64-bit, with updates, virtual training, and support

Support Levels
Please choose a subscription level below select the number of subscriptions you would like to purchase.

Purchase/

Download

Package Index e . . e

i © BASIC <@ , 9 ©)
o g $990 per user Specialized pricing
$199 $180 per user

individual license 10 bicense minimum

License

10 license structure based on
minimum enterprise budget &
needs
All platforms & Add users in Add users in
Upgrade architectures increments of 10 increments of 3

Open Source

Products Phone & email

Email installation Phone & email Custom phone/email
himfiv 2 Ha
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o E N T H o U G H T EPD repository | code.enthoughtcom | www.scipy.org | downloads | blog

SCIENTIFIC COMPUTING SOLUTIONS
PRODUCTS CONSULTING TRAINING SECTORS COMPANY CONTACT US

o A / ‘
Overview P c > FOCUS on the foreSt...
e Blevtoution oo - Leave the trees T0.S. ot

DISTRIBUTION
Support Levels

Purchase/

Download Enthought Python Distribution Academic Download

Package Index The academic version of EPD is a fully functional installation of the software that can be used indefinitely
FAQ by students and employees at degree-granting institutions. See academic license terms for details.
Getting Started

License To download epd-7.3-1, please enter your academic email address below. A download link will be sent to

Repository the address you provide. For details o ease, see EPD release not

Changelog

EPORLL ACADEMICE-MAIL

Upgrade

EPD FOR PPC

Open Source

Products For a OSX 10.4 Intel/PPC-compatible version of EPD, please submit your academic email address below.

A download link will be sent to the address you provide.

ACADEMIC E-MAIL Send

Home | Blog | Downloads | Privacy | Contact Us | Site Map | Jobs
Copyright ©@2001-2012 Enthought, Inc. All Rights Reserved.
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