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Software Tools Department

Specialties
*Engineering of Software;
Computer science and
Information technologies.

Education levels
Bachelor;

‘Master;
PhD.
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About Myself

* Professor of Software Tools Department of Zaporizhzhya
National Technical University, Institute of RadioElectronics and
Informatics, Faculty Computer Sciences and Technologies

e supervising work of PhD students;

* Courses: Object Oriented Programming, Designing and
Modelling of Software in Embedded Systems, Requirements
Analysis, Quality of Informational Systems, Software Project
Management, Software Quality and Testing;

* Local Project Manager in Tempus Project 544091-TEMPUS-1-
2013-1-BE-TEMPUS-JPCR - Desire

* head of scientific research group of Reliability of Informational
Systems at Software Tools Department
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* Appearin 2011

* Work:
— System Verification

— Planning and Monitoring of Software
Development Process

— Risk Analysis for Industrial Application
— Reliability of Embedded Systems

— Smart Beacon Development
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What you can do

with Raspberry Pi??2????77???
° Robotics o WEb Server
https://www.youtube.com * Media Server
/watch?v=j 1JFnwOFwI e Cluster
* Learn Programming

— Scratch

— C++

— Python
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TMMA expansion board
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github.com/bthange/Export-More.
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Embedded Software Development

Total hours 108h Lecturer

* Lectures: 12 h Galyna TABUNSHCHYK,
e Labworks:24h  PhD, Prof.

e Self work 72 h galina.tabunshchik@gmail.com #

Teaching
Assistant

Natali Myronova
natali.myronova@gmail.com

Eygeniy Tverdokhleb
junta.kristobal@gmail.com

Niurd

11-15 September, 2016



Co-funded by the
Tempus Programme
of the European Union

to explain different approaches of ES software architecture

to understand interaction between software and hardware

@) Learning objectives}—

to explain how to built outstanding system

to explain socket programming

to configure Raspberry Pi

to install web server on Raspberry Pi
@) Learning outcomes]— to read sensors
to develop mobile platform

to describe system with UML

% Embedded 0S
/*Embedded C

QPrerequisites} ,
¥ Basics of Computer networks
¥ UML

Nitra
9 11-15 September, 2016




Co-funded by the

Tempus Programme

of the European Union
P Introduction
FPEIE Modelling of software for Embedded Systems
_ Standard component models

m Architecture of the software for Embedded Systems
m Templates for Software Architecture for Embedded Systems

Socket programming
FEEPIE Programming Linux Socket

Lab Works
Configuring Raspberry Pi
Installing Web-server at Raspberry Pi
Developing QT application at Raspberry Pi
Reading sensors from extension board
Developing Project on Raspberry Pi
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Supported Operational Systems

Raspbian
OpenELEC Pidora
Arch Linux ARM
Kali Linux
Windows 10
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REMOTE EXPERIMENTS

Hardware

Raspberry Pi

Nitra
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Requirements for remote experiments

 availability 24/7

* should provide possibility for hardware and
software testing

* no requirement for students HW

* should improve students skills in software
development

Nitra
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Prerequisites for students

* Basic knowledge in Linux

o C++ skills

e Basic knowledge in Electronic Devices

* Software quality metrics

e Basics in computer systems and network
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14 11-15 September, 2016




- Co-funded by the
Tempus Programme
of the European Union
New remote experiments

T | iordware:

Raspberry Pi Model B
Expansion board
Wifi, BLE4 adapters,

webcam

Software:

Raspbian Linux, Apache,
Pilot usage: MySql, C++, git, QT server
Master course: for expansion boqr‘sl.

Embedded Software Development
Bachelors course:
Design of Informational System
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Two demo Modes

EE - o0 x

= * Manipulating with leds
on Thomas More
expansion board with
C++

Manipulation with step
engine and light sensors
by Python and C++
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Web-server

[ Remote laboratoryon F X \ [} Remote laboratoryon F % | [} Remote laboratory on F X | LU/ Archer C2 X
\

€« C' [ 109.87.211.240:10001/developers

Nodejs -
JavaScript

ZNTU ISRT

Sign in o start your session A Home B

| Tabunshik Galina

Project manager

-

Q Experiments

e / Equipment

A Developers

Export More

Overwiev
« 8leds
« Spitemperature sensor
« 12¢ lightsensor
+ SPI CAN interface

Ohmak Viacheslav

Developer

Leds

Define leds. Set pin direction (inputioutput)
« #define PINO RPI_V2_GPIO_P1_07 // 4 pin

« #define PIN1 RPI_V2_GPIO_P1_08 // 14 pin
« #define PIN2 RPI 24pin

« bem2835_gpio_fsel(PINO,
BCM2835_GPIO_FSEL_OUTP);
« bem2835_gpio_{sel(PINO,

Petrova Olga

« #define PIN3 RP1 23pin BCM2835_GPIO_FSEL_INFT) Support team
+ #define PIN4 RP1 ) 22pin + BCM2835_GPIO_FSEL_INPT = 0000, // nput

- #define PIN5 RPI_) 127 pin - BCM2835_GPIO_FSEL_OUTP = 06001

« #define PING RPI_) 121/ 18 pin Output
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Programming with C++

[ Remote laboratory on B % \ [} Remote laboratoryon © % | [} Remote laboratoryon f X | L1/ Archer C2 X @ tabu

1) Remote aboratory on . ([ B

2 ()} 109.87.211.240:10001/experiment gram

<« C' | [} 109.87.211.240:10001/experiments/programming/project/18

Console

root@raspbery ~$ /out
Enter led number and true o false#0 0

#16
" #24
#36
Q Experiments w7
#51
Z Equipment #2 o
e Code (c++):
A Devel T A Home 1 #include <iostream>

(%]

root@raspberry~ $ #include "bcm2835.h"
#define PIN® RPI_V2_GPIO_P1_e7 // 4 pin
#define PIN1 RPI_V2_GPIO_P1_88 // 14 pin

3
Q. Experiments 4
5
6 #define PIN2 RPT_V2_GPIO P1_18 // 24 pin
7
3
9

1) Remote laborateryan /X | [3 bt

« c 109.87.211.240:10001

)

Remote laboratory

== % e NI~ Equipment
— Wy @ =

GESEE & Developers

#define PIN3 RPI_V2_GPTO_P1_16 // 23 pin
#define PIN4 RPI_V2_GPIO_P1_15 // 22 pin
#define PINS RPI_V2_GPIO_P1_13 // 27 pin
1@ #define PING RPI_V2_GPIO_P1_12 // 18 pin
11 #define PIN7 RPI_V2_GPIO_P1_11 // 17 pin

Your programs: 12
Name Creation date Last modity date Edit  Remove 13~ int getPinByIndex(unsigned short inx){
new_proga Sun May 22 2016 161520 GMT+0000 (UTC) Sun May 22 2016 16:15:57 GMT+0000 (UTC) Edit Ren 14 1'_”‘: pin _= g’
* 15 - switch(inx){
Q Expert Create new program: 16 case @: pin=4; break;
17 case 1: pi 4; break;
# Eqvoment - caee 2.
A Developers 19 case 3:
20 case 4:
21 case 5:
22 case 6:
23 case 7: pin=17; break;
24

return pin;
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Programming on Python

ZNTU-ISRT = @ Languages

Code (Python):

1 k=1
A Home 2 ifx

= 1:
3 print "Hello from Raspberry!"
Q. Experiments
/# Equipment

A Developers

Upload
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Future Work

 Development of Mechanical Construction for
Lightening Measurements

* |ncreasing measurement system with
measurement systems

* Development external Storage System
* Demo Experiments on reliability calculations

* Development of Data Protection System

Y 215 e 1) IRE
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Thank You for Your Attention

Nitra . . .
21 Zaporizhzhya National Technical

University



