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In brief

@ aim and scope

@ organisation of the course
@ motivation

@ requirements

e overview of software tools

@ sample problems
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The course will enable students to comprehend the concepts and
practice of Computer Science, the main focus is however put on
developing programming skills. The main environment to exercise
programming concepts Matlab. The minor goal is to give the student
wider perspective on operating systems and software tools for data
processing, visualization, geometric modelling. The student should also
develop appreciation of the implications of computer use in solving
engineering and scientific problems.
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Assessment method

Course grading
@ The computer labs grade is the same time the course grade.
Computer lab grading rules

@ Students prepare to computer lab in their own study time.
@ It is allowed to miss only one computer lab.

@ The grade for computer labs is based on student’s engagement, activity,
progress and the results of a test written during the last lab.

@ Students who failed to get passing grade for computer labs have one
additional resit term for the test. The data for the resit term will be
depending on the circumstances (generally one date for all students).
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Lectures’ topics 1-5

@ Lecture 1: Introduction to the course. Aim and scope. Method of working.

Motivation. Requirements. Overview of software tools. Sample problems.

@ Lecture 2: Introduction to programming. Processor and program. High
level programming languages. Compilation versus interpretation. Overview of popular

languages. Introduction to programming in Matlab/Octave.

e Lecture 3: Diving in Matlab/Octave programming Pseudocode.
Variables and assignment operator. Matrix variables. Conditional statement. Loops.

Functions. Programming paradigms: structural object oriented, functional.

@ Lecture 4: Data structures and algorithms Basic data structures: arrays,
lists, sets, graphs. Overview of selected algorithms for sequences. Sorting and

searching. Matrix algorithms.

@ Lecture 5: Data formats and data processing Binary code. Data types.
Characters, ASCII, code pages, UTF-8. Data formats. HDF5, JSON, XML, CSV.
Data visualization. ParaView, Matplotlib, plotting in Matlab and Octave. KTI!;%/

R. Putanowicz (L-10) TI 6 marca 2020 5/27



Lectures’ topics 6-8

@ Lecture 6: Introduction to geometric modelling. Geometric models and
their representations. B-Rep i CSG. Meshes as data structures. Basic geometric

transformations. Selected tools: GMSH, OpenScad, Blender.

@ Lecture 7: Overview of software engineering Repositories. Git, GitHub.
Documenting code. Markdown. Linux environment. Automating repetitive tasks.

Software licences.

@ Lecture 8: Summary - the role of programming in engineering
curriculum.
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Computer labs’ topics

Introduction to Matlab/Octave. IDE. Running scripts.
Assignment statement. Functions

Conditional statement. Functions (cont.)
Enumeration loops: for

Conditional loops: while

More complex programs. Exercises.

Final test.

000000
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Reading list

Primary readings

@ Matlab(R) Primer, MathWorks, 2019 https://www.mathworks.com/
help/releases/R2019b/pdf_doc/matlab/getstart.pdf

@ David Houcque, Introduction to Matlab for Engineering Students,
Northwestern University, 2005,
https://www.mccormick.northwestern.edu/documents/students/
undergraduate/introduction-to-matlab.pdf

@ Tony Gaddis, Starting out with Python, Pearson, 2017 (4th edition)
Additional readings

@ W. Gander, Learning MATLAB. A problem Solving Approach, Springer,
2015

@ K.D Lee, Python Programming Fundamentals, Springer, 2011

@ J. D. Foley et al, Computer Graphics: Principles and Practice, Addison
Wesley; 3rd Edition, 2013

@ D. M. Bourg, Physics for Game Developers, O’Reilly, 2001 %

R. Putanowicz (L-10) TI 6 marca 2020 8 /27


https://www.mathworks.com/help/releases/R2019b/pdf_doc/matlab/getstart.pdf
https://www.mathworks.com/help/releases/R2019b/pdf_doc/matlab/getstart.pdf
https://www.mccormick.northwestern.edu/documents/students/undergraduate/introduction-to-matlab.pdf
https://www.mccormick.northwestern.edu/documents/students/undergraduate/introduction-to-matlab.pdf

The way we work

Required background knowledge:

@ Vector and matrix algebra. Planimetry. Elementary functions.
Kinematics and dynamics of material points.

Lectures:

@ The scope of lectures is only sketched and generally is open. If there are
some topics you would like hear about or if you have some specific
questions you would like me to discuss during the lecture then pleas let
me know and I will address them in the lectures.

Computer labs:

@ The main purpose of computer labs is to make possible to ask very
specific questions about your programs and problems you encounter.
During the labs you have an opportunity to show your skills and

engagement. The main mode of working is discussion. Reaching the
goals of the course require INTENSE and SYSTEMATIC work in

your self-study time. \KTI%]
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Grading rule

Engagement
small | medium | big
2 small 2.0 3 3.9
&é medium | 3.5 3.5
= big 4 4.5 5

@ Generally I distinguish just two groups of students: the one who want to
learn something and the others. Everything else are just less important
details.

@ The accuracy and objectivity of grading depends in fact on how much
feedback on your engagement and achieved results you provide.

@ All the time it is possible to discuss the marks.
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Software tools : basic environment

Operating system:
e Windows
or
@ Linux
Suggested solution:

e Windows + Linux via VirtualBox
(https://www.virtualbox.org/)

Absolute minimum: interpreter Octave/Matlab + editor

%

R. Putanowicz (L-10) TI 6 marca 2020 11 /27



https://www.virtualbox.org/

Matlab

File Edit View History Bookmarks Tools Help _ 0 X

Apricot O CALFE! ecaade201 ™ Strefa o (78) us ™ Pracov Eﬂ Oracle E Online Q Downl GNU Octav < gnuplo 4\ New Li 4 Nev X | +
<« c o © & https://www.mathworks.com/store/link/produ B e T + I @ § e o =
£+ Most Visited £ Thematic FCvBID FI L5 FIMOAB FIwork @) PK-Mail 3% L-5Mail @ RCPK ‘Z Roman Putanowicz Wiki ™ L-5 Redmine [ FredRomBooks £ Tools »

~

AMathW()rkS@ Products  Solutions Academia Support Community Events \;GetMATLAB

MathWorks Store Search Mk Q
Purchase Products  Quotes ~ FAQ t. Contact sales
New License for MATLAB Student R2019b Addeon FUR 7,00

Products
To purchase product for an existing license, select it in My Account first.
Offer valid only for new license

purchase.
Explore Areas of Study

Add to Cart
Sort By Category Sort By Name

MATLAB and Simulink Student Suite EUR 69,00

Includes MATLAB, Simulink, Control System Toolbox, Curve Fitting Toolbox, DSP System Tooclbox, Image

Processing Toolbox, Instrument Control Toolbox, Optimization Toolbox, Parallel Computing Toolbox, Signal

Processing Toolbox, Statistics and Machine Learning Toolbox, Symbolic Math Toolbox >

KTI
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Octave

 Octave
File Edit Debug Window Help News

il =] EJ Current Direl:lory:‘ :\programming\octave Vl‘Q ]
File Browser & % Editor F x
‘P:/prugramming/udave V‘Q #% File Edit View Debug Run Help
Nare [(w-2& SO S eeen u
i simplebeam.m m@
Ik This is quick-and-dirty a at buildig simple ~
2 % applica n in Octave u
3 % The application allc
4
5 close all
6 clear app
7
8 graphics_toolkit gt
< > 2
10pfunction app = generate_mesh (app)
LS ° 11 % Take application structure input and generate
PP P g
Filter [ ] 12 % simple 1D structured mesh in it.
Name. Class Dimension Value Attribut 13 % Retrun update application.
14 nn = app.mesh.nnodes;
app struct T 15 app.mesh.x = linspace (0, app.mesh.L, nn);
16 |end
17t
18 pfunction update_mesh (obj)
19 % GUI callbac called when number of meshes nodes changes
20 % Update application by generating new mesh and its pl
21 nn = get (obj, )
N 22 fprintf ( , nn);
Command History 5 x 23 app = guidata (obj)
Filter [] 24 msg = sprintf( , nn);
exit ~ 25 set(app.gui.nnodes_label, , Msg)
# Octave 4.4.1, Fri Mar 15 02:59:01 2019 GMT <unknow 26| app.mesh.nnodes = nn;
exit 27 app = generate_mesh (app) ;
# Octave 44.1, Sat Mar 30 22:16:02 2019 GMT <unknov || 28| app = plot mesh(app) > Y
exit
# Octave 44.1, Sat Oct 19 20:54:34 2019 GMT <unknow ¥ | fine: 1 cok: 1 encoding: SYSTEM  eol: CRLF
< > Editor  Documentation

https://www.gnu.org/software/octave/

Command Window @

GNU Octave, version 5.2.0

Copyright (C) 2020 John W. Eaton and others.
This is free software; see the source code for c
There is ABSOLUTELY NO WARRANTY; not even for ME
FITNESS FOR A PARTICULAR PURPOSE. For details,

Octave was configured for "x86_64-wé4-mingw32".
Additional information about Octave is available

Please contribute if you find this software usef
For more information, visit https://www.octave.o

Read https://www.octave.crg/bugs.html te learn h
For information about changes from previous vers

>> simplebeam

>> Number of nodes: 6.03419
>> |
< >
Command Window  Variable Editor
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Ideone.com

- O
M Reset Your Ideone Password - pu X E Online Compiler and IDE >> C/C X +

<« C @ ideone.com o Y @ @n [N 9 H
lueone A new code a

</> enter your source code or insert template or sample shortcuts

wnile(true) ©Ophere online judge

).( = scanf('%d", [1]);
if (x - 42) Learn How to Code

1

2

3

4 break;

5 endif

6 printf("%d\n", x);
7 endwhile

8

Discover > Sphere Engine API

The brand new service which powers
Ideone!

Discover > IDE Widget

Widget for compiling and running the source
code in a web browser!

& enter input (stdin)

88

10

- B

We use cookies to improve our services. If you continue without changing your settings, we'll assume that you are happy to receive all cookies on Ideone website.  OK

KTI
https://ideone.com %
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Python 3 via Anaconda

) Anaconda Navigator s

File Help

-
{0 ANACONDA NAVIGATOR
ﬁ Home

ﬁ Environments

g
= Projects (beta) P P :.: ’
Al

N Learning ANACONDA

- Community

Python Tutorial Python Reference Anaconda Package List

nArIMmAnrarinn

nnnnnnnnnnnnnnn

pandas 2
' ? U 7 “aj

https://www.anaconda.com/ &KT%
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PyCharm

& File Edit View Navigate Code Refactor Run Tools VCS Window Help femcale [P:\work\Frederic\repos\femcalc] - ...\examples\meshgrid\geometry\demo_edge bbox.py - PyCharm = ] X
= H S|« demo_translate_and_scale ¥ b # G G = Gt « 9 K, Q
femcalc examples meshgrid geometry ) e demo_translate_and_scale.py
g Pry € = | & — READMErst # demo_array_to_image.py % adjacency.py # demo_edge_bbox.py % de +=e ScView: Data  Plots T — |3
o x
g docs ¥ EH ®@ 60 . A 3 (24-bit color) 10.12 kB g
examples . c
- P PKGDIR = path.dirname(femcalc. S
benchmarks 5
fern DATADIR = path.join(PKGDIR =
images g
o
meshgrid 175 g
adjacency X *
geometry DemoEdgeBoundingBox(exampl 0 150
& demo_eq| demonstrate( NE s
§o: demo master_box = meshgrid.geometrymrg
= Makefile 1 b . 100
adge sherid.geometrymrs 3
B README edge meshgrid. geometrymrg . 2
X H
meshing o _box = master_box
miscellaneou 50
V\‘] Makefile
25
output
viewers 00
2 @ _init_py demo DemoEd di ) o 5 10 1
g @ _demo.py R N
2 mo.run()
2 % Makefile
=1
H &1 README.rst
2 Run: demo_translate_and_scale -
S
ol
*
» | »
» 4:Run 6TODO H o:version Control B Terminal @ Python Console Q) Event Log
o 13:1 CRLF 4 spaces Git: master Python3.6 T & %% 517 of 1492M

https://www. jetbrains.com/pycharm/
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@& Spyder (Python 3.6)

File Edit Search Source Run Debug Consoles Projects Tools View Help

DeER%Ee pOBDPG HMe=EEpE BX £

€ > ‘ C:\Users\putan

Editor - P:\trash\mrgteaching\examplesteaching\teach_meshgrid_basic_example.py

(3 temp.py teach_meshgrid_basic_example.py B teach_meshgrid_image.py

& x

IPython console
(3 Console 1/A B

L&)

1

2

3import numpy as np
4

5

6""" FOR CLASS ROOM
7

8

9

10
i
12

13

14

15 from femcalc import meshgrid

16 import femcalc.meshgrid.graphics
17
18
19 def simpleMesh():
20
21
22 /
23 /
24
25
26 | |
27 | ] | 1
28 | |
29 0
30
31
32
22

< >

s s sk 3 oK 3K R S SR oK oSk SR K SR R SR oK SR oK K S SK SR SR SRR SRR OR Sk K

S sk sk s R ook SRS 3R SR SRR S ok S S oK SRS SRR SR SR s sk S 5K 3K SRR ok SR S ok oK SRR SR SRR oK SR Sk R

~N
'
pP———u——00

out_mesh = meshgrid._meshmrg.Mesh()

*
~

Python 3.6.7 (default, Jul 2 2019, 02:21:41) [MSC v.1900 64
bit (AMD64)]
Type "copyright", for more information.

"credits" or "license"

IPython 7.8.0 -- An enhanced Interactive Python.

In [1]: |

~

Permissions:

RW

IPython console File explorer Help
End-of-lines: CRLF  Encoding: UTF-8

Variable explorer
Line: 8

History log

Column: 1 Memory: 59 %
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ParaView

I ParaView SC17 preview of 5.5 64-bit

File Edit View Sources Filters Tools Catalyst Macros Help

p P B wa Fa@ KAPDMS tmep — Jot
% & & % % 5@ esdidcoor ~

o fsewimneie-] K@ QR AALC D BCEG
0TIV OEL OB LRy E

x  Dlayout#1x  +
FEIELIET

D @ | % O R I R

RenderViewl @8 0/[& %

Properties Information
Properties

Apply Reset 3% Delete ?

‘Search (use Esc to clear text) ‘@‘

= popsr o 318
= r ey 350

Representation

Surface With Edges
Coloring
@ Solid Color

https://www.paraview.org/ KTl
ParaView can be controlled and extended via Python scripts. %
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Gnuplot

GNUPLOT
Version 5.2 patchlevel 8 last modified 2019-12-81

Copyright (C) 1986-1993, 1998, 2004, 2007-2019
Thomas Williams, Colin Kelley and many others

gnuplot home: http://www.gnuplot.info

fag, bugs, etc: type "help FAQ" Gnuplot (window id : 0)
immediate help: type "help"” (plot window: hit 'h’

Terminal type is now 'wxt'
Encoding set to 'cpl252'.
gnuplot> plot sin(x)
gnuplot> _

https://www.gnuplot.info
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Blender

| Scene  |ap|&8 Blender Render 7|

User Persp

(D)

N
Image E v 5

Render Pres... v 2=
Extrude

D
v

. a
(1) Suzanne 51116 Mitchell ¥

= T 000
¥ Edit Mode ¥ g A Global 7§ [ - % v ta (BN g

ol ETEEUIETED QD SR o sy

http://www.blender.org
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GMSH

m)
X

_\ Gmsh - P:\programming\gmsh\spherical_void.geo _
File Tools Window Help

= Modules
Geometry
[E Mesh
Define
1D
2D
3D
Optimize 3D
Optimize 3D (Netgen)
Setorder 1
Setorder 2
Set order 3
High order tools
Inspect
Refine by splitting
Partition
Unpartition
Convert old partitioning
Smooth 2D
Recombine 2D
Reclassify 2D
Delete

Save

Solver

v |

=0XYZQ11S Done refining mesh (0.078125 s) - 6 Errors : Clickto show messages [ ... Edges from different entities share vertices: create a finer mesh ... |

https://gmsh.info A

R. Putanowicz (L-10) 6 marca 2020 21 /27


https://gmsh.info

Git is a specific revision control system. Such systems are nowadays the
basic tool underlying any but trivial software project. Git
(https://git-scm.com/) is a distribute revision control system and
one of the most popular in its category.

The minimal set of Git’s commands: clone, add, commit, status,
diff, pull, push

The best approach to learn Git is to start with its intrinsic command
line interface and only after mastering the basic to use one of many
Git’s graphical user interfaces.
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Markdown + Pandoc

3 4 math.md - Markdown Monster (unregistered)

File Edit Tools Weblog View Window Help
B-©0© BIUS () |6 == @|HHHH H4H5 | B © @ v~ N~ -

B 3 -
L 2 + math.md configuration_and_compilation.md TaskToDo_| sksToDo

C:\Users\putan\D

- . useMath: true

TP title: Ala ma Math Test file for Mardown/Pandoc features

attachn

attachn
Badges Here is the problem e = mc?

DEEEN Here is the problem $e = mc”2$
Differer « alala

FLagSH
2 alala

b
hdf5-1.1
X / zdx
HumSir
class="math" @

integ_c

Kartiach \begin{equation}

\int_a”b x"2 dx
\end{equation}

« ola
Kris
Mathw
o Here is the other math
Plasticit

Prezent Other math

Science

Smily_( [Other math](the other math.md)

spatial Code sample

sphinx-

EREEEREREREEREEEREEEREEREREEREER

51 words 27 lines 315chars Ln6,Col22 100% ~ UTF-8 2 markdown ~ MarkDig v vscodedark ¥ Dharkan ¥ ©

https://markdownmonster.west-wind.com/ https://pandoc.org
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IATEX (be careful with pronounciation) is a document preparation
system that uses special markup language to define document structure
and the appearance of rendered final form. The document source is
saved as a plain text file what makes it very suitable for storing in all
kinds of revision control systems, easy to edit and share.
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Sample problems

e Tabulating scalar function of a scalar variable
e Plotting a function of one variable
@ Dot product and cross product of vectors

e Rotating points in plane
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Thank you for your attention
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Copyrights

[©Nolel

Copyright (CC-BY-SA) 2019 Roman Putanowicz
Roman.Putanowicz@L5.pk.edu.pl

This work is licensed under the Creative Commons
Attribution-ShareAlike 4.0 Inte rnational License. To view a copy of
this license, visit http://creativecommons. org/licenses/by-sa/4.0/.
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