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Who am | dealing with?

Prof. John Public

Dr. Tobias Scheipel
CE Lecturer

- CE Lecturer

Maxime Musterfrau
CE Tutor

Max Mustermann
CE Tutor
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Where are we!?

EMBEDDED SYSTEMS INTELLIGENT &
DESIGN & ARCHITECTURE NETWORKED SYSTEMS
Microcontroller Communication
(VQ, UE) Networks (VU) NEW
Processor Architecture Computer Systems

(VO, LU) and Networks (VO, UE)

Real-Time Operating
Systems (VO, LU) Embedded
Embedded Automotive

Software (VU) Real-Time Bus Syste

Hardware Description

Languages (VO, UE) Embedded Internet

Design of Real-Time (VUu, LU)

Microcontroller Design, Systems, Laboratory (LU)

/liti.tugraz.at/teaching/courses

' L Embedded Machine
Hardware-Software Learning (VU)
Codesign (VO, UE) Fault-Tolerant Computing
Systems (VO, UE) Context-Aware

Power-Aware
Computing (VU, LU)

Computing (VO, UE)
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Master Seminars and Projects

Master Thesis
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Computer Engineering (VU) VEW Technische Informatik 1 (VO, UE) Technische Informatik 2 (VU, UE)  Technische Informatik, Labor (LU)

DISTRIBUTED SYSTEMS SOFTWARE ENGINEERING

Architektur verteiler

Systeme (VO, UE)

schaftlicher Arbeiten (SE)

Sensor Networks (VU, LU)

Design Patterns (VO, UE)

Distributed Embedded

Systems (SE)
Mobile Computing Smart Service
(LU, SE) Development (VO, UE)

Industrial Software
Development and Quality
Management (VO, UE)

Fauli-Tolerant Distributed
Algorithms (VU)

Introduction to Scientific Research (SE)
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Introduction and Course Organization

Lecture with included practicals (VU)
4.5 ECTS, 3SSt

|.5h lecture, |.5h practicals per week

Wednesday, 12-2 in HS FSI |

Communication:
* TeachCenter (all material)

* gitlab.tugraz.at (submissions)

* chat.tugraz.at > https://matrix.to/#/#ce-discussions:chat.tugraz.at
https://matrix.to/#/#ce-announcements:chat.tugraz.at
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What do we actually do here?

You will learn basic skills in
programming for Electrical and Electronics Engineers

from the basics on, in the C programming language
using small electronic devices as a platform.

Sounds like not much? We'll see..
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“ What do we actually do here?

* Unit 0 — Introduction and Course Organization, Motivation (today)

* Unit | — Introduction to Programming and C Language

* Unit 2 — Basic Concepts: Variables and Data Types Homework |
* Unit 3 — Control Structures: Conditional Statements

* Unit 4 — Control Structures: Loops - /

* Unit 5 — Functions and Modular Programming

* Unit 6 —Arrays, Strings and Operators

* Unit 7 — Pointers and Structures

* Unit * — Advanced Embedded Concem

Homework 2
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How do | get a grade?

i 40% homeWO I’k aSSignmentS s homework 1 = homework2 =exam

e 10% homework |
e 30% homework 2

e 60% final exam
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E Practical Programming Sessions

* 2 groups (organizational)
* right after the lecture part in the same room
(more rooms will be booked if needed)

* 2 homework assignments throughout the semester
* Individual work!

* Submission via https://gitlab.tugraz.at

* For plagiarism and Al policy check:
[ ] https://www.tugraz.at/en/institutes/iti/teaching/iti-ai-tool-policy
[2] https://ki.tugraz.at
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“ Practical Programming Sessions

Usage of Al-powered Tools and Large Language Models (LLMs)

» Spell-checking = Generate code
» Translations (e.g., Deepl) » Produce images
= Stylistic or grammatical revision of their own, i.e., self-written text = Generate text (sentences, paragraphs, sections)

= To rephrase or paraphrase some else’s material

Screenshot from [I1]

* For plagiarism and Al policy check:
[ 1] https://www.tugraz.at/en/institutes/iti/teaching/iti-ai-tool-policy
[2] https://ki.tugraz.at
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Practical Programming Sessions

* Live coding sessions (attendance voluntarily)
* Homework presentation sessions (attendance mandatory)

* Homework interviews (l:| appointments, attendance mandatory)

* Live coding sessions: We will be working on problems similar to
* the homeworks, or
* lecture content.

* Moderated by a lecturer or tutor

—> more info will follow during the lecture

— communication via chat rooms
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Practical Programming Sessions

Ty

* Full-length sessions will start after Units 3 / 4 (before homework 1)

(expected after week 5 / early November)

* Schedule might change according to lecture progess

* Please check communication channels!

Unit |: Introduction to Programming and C Language

Unit | — Introduction to Programming and C Language
Unit 2 — Basic Concepts: Variables and Data Types
Unit 3 — Control Structures: Conditional Statements
Unit 4 — Control Structures: Loops

Unit 5 — Functions and Modular Programming

Unit 6 — Arrays, Strings and Operators

Unit 7 — Pointers and Structures

Unit * — Advanced Embedded Concepts
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What do we use!?

Bring . Laptop

your e Linux/Windows
owhn e Browser

device!
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What do we use?

Raspberry Pi
Debug Probe

Raspberry Pi Pico
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W VWhat do we use!?

WOKWI Computer Engineering template: https://wokwi.com/projects/405090628963272705

“~ O (] https://wokwi.com/projects/405090628963272705 12 M = @ @ e 0
WOKWI ~ SHARE Docs SIGN IN

main.c diagram json ™ Simulation
1

> +

main{) {
LED_PIN = PICO_DEFAULT LED _PIN;

~

ORl:ph:rry Pi Pico @2020 BOOTSEL 5 R
&

input = 8;
stdio_init_all();
gpio_init(LED_PIN);

gpio set dir(LED_PIN, GPIO_OUT);

printf(“Hello, Computer Engineering class!\n"

gpio_put(LED _PIN, 1);
sleep ms(588); Hello, Computer Engineering class!

gpio put(LED _PIN, @); Hello, Computer Engineering class!

sleep_ms(250); Hello, Computer Engineering class!
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What do we use?

VS Code [1] and the Raspberry Pi Pico extension [2]

File Edit Selection View --- 22 computer_engineering

@ EXPLORER ees computer_engineering.c X

~ COMPUTER_ENGINEERING

» build
.gitignore
CMakeLists.txt
computer_engineering.c

£ pico_sdk_import.cmake stdio init all();

main()

while Y 4
printf(“Hello, world!\n");
sleep ms(1888@);

PROBLEMS

» OUTLINE Mo problems have been detected in the workspace.
> TIMELINE

| @0MA0 %0 & Pico Debug (Cortex-Debug) (computer_engineering) UTF-8 CRLF {} C [ Compile [> Run PicoSDK:20.0 Board:pico Pico [}
[1] https://code.visualstudio.com/download
[2] https://marketplace.visualstudio.com/items?itemName=raspberry-pi.raspberry-pi-pico

Unit |: Introduction to Programming and C Language Computer Engineering, VU (448.012)


https://code.visualstudio.com/download
https://marketplace.visualstudio.com/items?itemName=raspberry-pi.raspberry-pi-pico

Where is programming involved here?

@ |

.
2
e
S
P

Al generated using
chatgpt.com
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Where is programming involved here?

TORITINE

Al generated using
chatgpt.com
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Where is programming involved here?
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Al generated using
chatgpt.com
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Where is programming involved here?

Al generated using

chatgpt.com
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Where is programming involved here?

3130% 1338% 85563 5353

44 H .
ACCESS CARD

Al generated using
chatgpt.com
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Electrical and Electronics Engineering Fields

* Signal Processing

* Embedded Systems

* Automation and Control Systems
* Simulation

* Sensor and Data Analysis

* Analysis of Circuits and Systems
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And now?

* enroll to one of the groups (from 4pm on)
* join the Computer Engineering chat rooms

* play around with WOKWI (optional)

* show up next week and stay tuned :)
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Literature

* Brian W. Kernighan and Dennis M. Ritchie:The C Programming Language
* Helmut Erlenkotter: C Programmieren von Anfang an
* Peter van der Linden: Expert C Programming — Deep C Secrets

* Harry Fairhead: Programming The Raspberry Pi Pico in C

... and many more
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Notes on Licensing:

This license applies to all content created by the author and not explicitly labeled
as external material.

External materials in this slide set, such as images or data from third-party
sources, retain their respective licenses.

The slide set uses pictures from https://cocomaterial.com licensed under CC 0.
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