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BEVEZETES AZ IOT FEJLESZTESEKBE

AZ IOT VILAGA

* Mit jelent az Internet of Things (IoT)

0T is a network of physical objects with
embedded electronics that collect and share
data

Has been around for quite a while, but only
recently has become affordable for personal
use

« Egymassal 6sszekapcsolt rendszerek

« 2020-ra tébb mint 26 milliard
okos eszk6z lesz forgalomban

* Jellemzok:
Ultra Low Power Sensor
Low Power Network Technology
Wireless Connectivity
Autonomous Field Device

Open, Industry Standard Communication
Protocol

Multilayer Encryption
Data Sharing



BEVEZETES AZ IOT FEJLESZTESEKBE
AZ IOT VILAGA

Szenzorok
loT eszk6zOk
Big Data
Kommunikacio
Mobil alkalmazasok

Automatizalas
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TRENDEK AZ IOT VILAGABAN

« Az loT megjelenése az
okos varosokban,
intelligens otthonokban
és az iparban

« Mik is azok az okos
eszkdzok

« Az Okos Készilékek
fogalma

« Onvezetd autd
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TRENDEK AZ IOT VILAGABAN

« Okos otthon, okos zar,
okos termosztat

e Okosoéra, Okos zokni

« Okos agy, okos agynemii
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IOT ESZKOZOK

. Eszk6zok €3 Bluetooth'

SMART

» Szenzorok

«  Kommunikaciés kihivasok
GSM GPRS is ,expensive”
Power output 2 Watts, (requires super NB-LTE
caps)

Average consumption in milliamps
Huge battery capacity (70/140Ah)

Communication for Installation
Local display or server side web-based

app
Needs power and other resources
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IOT ESZKOZOK

« Kommunikacioés kihivasok

Needs power and other resources

Suitable Communication Technology
Power output in milliwatts range
Average consumption in microamps range

Low Energy Communication
BLE 4.x/5

Low power, long range
Tablet or Smart Phone
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ESP8266 BEMUTATASA

» ESP8266 mint IoT eszk6z

Espressif Systems altal gyartott
beagyazott eszk6zok amely
fejleszték korében egyik
legnépszeribb vezeték nélkuli
mikrokontroller

« CPU
32 bit, 26MHz-52MHz,
64KB instruction RAM,
64KB boot ROM, 96KB data RAM

*  WiFi
802.11b/g/n, Access Point or Station,
WEP

 Other
GPIO, UART, ADC, I12C, SPI, PWM
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ESP8266 NODEMCU

e NodeMCU - Lua

NodeMCU is an open source loT
platform. It includes firmware
which runs on the ESP8266.

* Elérhet6 konyvtarak
File
Wifi — Station and AP
GPIO, PWM, A2D
Net — Server and Socket
I2C, UART, OneWire, SPI
MQTT, COAP
WS2811

» Egyszerii programozas

wifi.setmode(wifi. STATION)
wifi.sta.config("ssid", "password")
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ESP8266 NODEMCU

PIN DEFINITION
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ARDUNIO IDE BEMUTATAS

« Arduino IDE
egyszer( syntax highlighting, alap tudas
* Visual Micro

Visual Studio plugin, pro verzio fizet6s, Arduino
kompatibilis

e Atmel Studio

Visual Studio alapu, hivatalos, ingyenes
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ARDUNIO IDE BEMUTATAS

File Edit Sketch

Auto Format

Archive Sketch

WIFIWEBBENE By Encoding & Reload
” Serial Monitor Ctrl+Shift+ M bl
* This skets ITTP-like server.
* The == Board: "Generic ESPE266 ..." b EqUEST
L hrep:
F >

. http: CPU Frequency: "80 MHz' I 9
* server i Upload Speed: "57600" YL, will be
* printed t Port ¥
*/

Programmer: "AVRISP mkIl" 4
#include <ESH Burn Bootloader

const char* ssid = "your-ssid”;
const char* password = "your-password”:

// Create an instance of the server
// specify the port to listen on as an ALgument
WiFiServer server(80);

id setup() {
Serial.begin(115200)
delay(10);

// prepare GPIOZ
pinh (2, OUTPUT);
digitalWrite(2, 0);

J/ Comnect to WiFi network
Serial.printlin(); -




BEVEZETES AZ IOT FEJLESZTESEKBE

ARDUNIO IDE FORDITAS, FELTOLTES

* Egy program felépitése
Skatch két f6 [void] tipusu
funkciohivashbal all, egy
setup() és egy loop()
blokkbdl. A [void] jellemzébje,
hogy nem ad vissza
semmilyen értéket, csupan
deklaral

» A Sketch programozasi
nyelve C++.

 Forditas

csak teszt, szintaktikai
ellen6rzés

 Feltoltés

sketch_feb07a | Arduino 1.5.5-r2 =N

File Edit Sketch Tools Help

sketch_feb0va

roid setup () {

/f put your setup code here, to run once:
}
vold loop () {
/4 put your main code here, to run repeatedly:

}
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ARDUNIO IDE ELSO LEPESEK

Soros port osztaly

Inicializasasa a Serial.begin(baudrate) fliggvénnyel torténik.

Ezt a szamot kell a serialMonitor-ban beallitani

void Serial.print(adat): kiiras a portra. Az adat lehet int, char, double és
string is.

Void Serial.printin(adat): mint print(), csak egy soremeléssel lezarva a
Kiirast.
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ARDUNIO IDE ELSO LEPESEK

* Alap miiveletek
void pinMode(labszam,lizemmad): a digitalis labat allitja adott izemmédra.
Uzemmodok: INPUT, OUTPUT, INPUT_PULLUP. Az analdg input labak (A0,A1 stb) is
hasznalhatoak.

void digitalWrite(labszam,adat): a digitalis labra kimenetet kapcsol. Az adat HIGH vagy
LOW lehet, ezek csak definialt konstansok (HIGH=1, LOW=0).

int digitalRead(labszam): beolvas egy digitalis bemenet. Az eredmény 0 vagy 1 lesz.

int analogRead(labnév): beolvas egy analdég bemenetet. 10 bites atalakitd, alapesetben
5V referencia.

5V=1023

void analogWrite(labszam, érték): pwm képes kimenet (3,5,6,9,10,11) kit6ltési
tényezG6jeének allitasa 0..255 intervallumban.

void delay(ezredmasodperc): adott idejl varakozas.
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ARDUNIO IDE DEBUG

Soros monitor

Ha mar kész a feltoltés, a soros
port a PC-vel val6 kommunikaciéra hasznalhato.
Feltoltéskor a terminal ablak bezarodik.

void loop() {
Serial.print("c=");
Serial.printin(c);
delay(1000);

}
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ARDUNIO IDE DEBUG

COM3 B

lcd

Autoscrol :Nu line ending = :EIEUU baud
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ESP8266 WIFI KONYVTAR

e #include <ESP8266WiFi.h>
WiFi Class
Client Class
Server Class
IP Address Class
UDP Class

* WiFi class allows to establish a connection with an access point
WiFi.begin(ssid,pass);
WiFi.SSID();
WiFi.printDiag(Serial);
WiFi.macAddress()
WiFi.scanNetworks()
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FELADAT: WIFI KAPCSOLAT MEGVALOSITASA

#include <ESP8266WiFi.h>

void setup()

{
Serial.printin(WiFi.scanNetworks());

delay(500);

int n = WiFi.scanNetworks();

for (inti=0;i<n;i++)

{
Serial.printin(WiFi.SSID(i));

}
Serial.printin();

WiFi.begin(“MySSID”, “mypass123”);

while (WiFi.status() '= WL_CONNECTED)

{
delay(500);

Serial.print(“.”);

}
Serial.printin();

}

void loop()

{
}



ESP VEGPONTI ESZKOZ PROGRAMOZASA

GPIO ALAPOK

« Digital I/O
Just like a normal Arduino, the ESP8266 has digital input/output pins (I/O or
GPIO, General Purpose Input/Output pins). As the name implies, they can
be used as digital inputs to read a digital voltage, or as digital outputs to
output either OV (sink current) or 3.3V (source current).

« \Voltage and current restrictions

The ESP8266 is a 3.3V microcontroller, so its I/O operates at 3.3V as well.
The pins are not 5V tolerant, applying more than 3.6V on any pin will kill the
chip. The maximum current that can be drawn from a single GPIO pin is

12mA.
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GPIO ALAPOK

« Usable pins

The ESP8266 has 17 GPIO pins (0-16), however, you can only use 11 of
them, because 6 pins (GPIO 6 - 11) are used to connect the flash memory
chip. This is the small 8-legged chip right next to the ESP8266. If you try to
use one of these pins, you might crash your program.

GPIO 1 and 3 are used as TX and RX of the hardware Serial port (UART),
S0 in most cases, you can’t use them as normal /O while sending/receiving
serial data.
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GPIO PORTOK

« GPIO overview

GPIO
0

12
13
14

15

16

Function

Boot mode select

TXO0

Boot mode select
™1

RXO0

SDA (I2C)
SCL (I2C)

Flash connection

MISO (SPI)
MOSI (SPI)
SCK (SPI)

SS (SPI)

Wake up from sleep

State
3.3V

3.3V (boot only)

Restrictions
No Hi-Z

Not usable during Serial
transmission

Don’t connect to ground at
boot time

Sends debug data at boot
time

Not usable during Serial
transmission

Not usable, and not broken
out

Pull-up resistor not usable

No pull-up resistor, but pull-
down instead

Should be connected to RST
to wake up
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GPIO HASZNALAT

 High and Low Inputs

Assume a 3.3 Volt Digital 10 Supply Voltage

Max= 3.6 Volts

High Value
Viu= 2.475 Volts

l'.l'ndt,ﬁnld

regian

V, = 0.825 Volts

Low Value
Min = -0.3 Volts

Relative to the Ground Input
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GPIO HASZNALAT

 pinMode Command

The GPIO Pin Number

\

pinMode( pinNum, nMode);
TheMnde"/’

SONPUT
OUTPUT
INPUT_PULLUP
INPUT_PULLDOWN
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GPIO IRAS/OLVASAS

Input is read from switch pin If switch is closed, it will read a
low

int switchPin = O;
int LedPin = 16;
int switchValue;

void setup() {
pinMode(LedPin, OUTPUT);
pinMode(switchPin, INPUT_PULLUP);

}
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GPIO IRAS/OLVASAS

void loop() {
// Read the switch value
switchValue = digitalRead(switchPin);
/* Set the LED output pin the opposit of what is read on the switch
* input pin
*/
digitalWrite(LedPin, !switchValue);



ESP VEGPONTI ESZKOZ PROGRAMOZASA

LED VILLOGTATAS

+ Beépitett LED villogtatasa

/Il the setup function runs once when you press reset or power the board
void setup() {
// initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);

}
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LED VILLOGTATAS

/Il the loop function runs over and over again forever

void loop() {

digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage
level)

delay(1000); I/ wait for a second

digitalWrite(LED_BUILTIN, LOW); //turn the LED off by making the
voltage LOW

delay(1000); I/ wait for a second

}



ESP VEGPONTI ESZKOZ PROGRAMOZASA

WEB SZERVER KONYVTAR

 #include <ESP8266WebServer.n>

ESP8266WebServer server(80);

» Szerver,,0n” parancs

server.on("/", handleRootPath);
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WEB SZERVER KONYVTAR

» Szerver ,send” parancs

server.send(200, "text/plain”, "Hello world");

» Szerver ,,handle” parancs

server.handleClient();
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WEB SZERVER INDITASA

Szerver inditasa

#include "ESP8266WiFi.h"
#include "ESP8266WebServer.h"

ESP8266WebServer server(80);

void setup() {

Serial.begin(115200);
WiFi.begin("Network name”, "Password"); //Connect to the WiFi network

while (WiFi.status() '= WL_CONNECTED) { //Wait for connection
delay(500); }
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WEB SZERVER INDITASA

Serial.print("IP address: ");
Serial.printin(WiFi.locallP()); //Print the local IP

server.on("/other”, [J() { //Define the handling function for the path
server.send(200, "text / plain”, "Other URL"); });

server.on("/", handleRootPath); //Associate the handler function to the path
server.begin(); //Start the server
Serial.printin("Server listening™);

}
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WEB SZERVER RESPONSE

server.onNotFound(handleNotFound);

void handleNotFound()

{
server.sendHeader("Location", "/",true); //Redirect to our html web page
server.send(302, "text/plane”,");

}

server.on
server.on("/", []0 {
server.send(200, "text/html", HTMLpage);

D;
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WEB SZERVER REQUEST

server.on folytatva

server.on("/",[10{
server.send(200, "text/html", HTMLpage);
D;
server.on("/data", []() {
server.send(200, "text/html", HTMLpage + getdhtdata());

D
server.on("/ledON", []() {

server.send(200, "text/html", HTMLpage + "<p>LED is ON</p>");
D;
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WEB SZERVER MUVELETEK

* Teljes folyamat

server.on("/", 10 {
server.send(200, "text/html", HTMLpage);

D;

server.on("/data”, []() {
server.send(200, "text/html", HTMLpage + getdhtdata());

D;

server.on("/ledON", []() {
server.send(200, "text/html", HTMLpage + "<p>LED is ON</p>");
Serial.printin("ledON");
digitalWrite(TEST_LED, HIGH);
delay(1000);

D;

server.on("/ledOFF", []() {
server.send(200, "text/html", HTMLpage + "<p>LED is OFF</p>");
Serial.printin("ledOFF");
digitalWrite(TEST_LED, LOW);
delay(1000);

D;
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FELADAT: LED KAPCSOLAS BONGESZOBOL

void setup() {

Serial.begin(115200);

WiFi.begin("Network name", "Password"); //Connect to the WiFi
network

while (WiFi.status() '= WL_CONNECTED) { //Wait for connection
delay(500); }

Serial.print("IP address: ");
Serial.printin(WiFi.locallP()); //Print the local IP

server.on("/", handleRootPath); //Associate the handler function to
the path
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FELADAT: LED KAPCSOLAS BONGESZOBOL

server.on("/ledON", []() {
server.send(200, "text/html!", HTMLpage + "<p>LED is ON</p>");
Serial.printin("ledON");
digitalWrite(TEST_LED, HIGH);
delay(1000);
D;
server.on("/ledOFF", []() {
server.send(200, "text/html|", HTMLpage + "<p>LED is OFF</p>");
Serial.printin("ledOFF");
digitalWrite(TEST_LED, LOW);
delay(1000);
D;

server.begin(); /[Start the server
Serial.printin("Server listening");

}
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RASPBERRY Pl MINT KOZPONT

 Raspberry Pi 3 Model B fébb miiszaki paraméterei

CPU: Quad Core 1.2GHz BCM2837 — 64bit

RAM: 1GB SDRAM

GPU: Broadcom VideoCore 4

Halbzat: 10/100Mbit/s +wifi (802.11 b/g/n, 2,4 GHZz)
BCM43143 chip wifi és bluetooth Low Energy
Bluetooth 4.1 Classic, Bluetooth Low Energy
40pin-es kiterjesztett GPI1O
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RASPBERRY Pl MINT KOZPONT

4 x USB 2.0 port

4 polusu jack a sztered hang és kompozit vided kimenethez
HDMI kimenet

CSl kamera port csatlakoz6 a Raspberry Pi kamera részére
DSI Display Port csatlakozo érintéképerny6hoz

Push-pull rendszer(i micro SD kartya csatlakozo

Micro USB-s tapcsatlakozas maximum 2.5A 5V, azaz nagyobb tap
hasznalata tilos!

Mechanikai kompatibilitas a B+ és Pi 2 verziokkal
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NODE-RED FOLYAMAT VEZERLO

* Hogyan épul fel a Node-Red?

A Node-RED ,folyamatokbdl” és ,,csomopontokbdl” all. A csomopontok olyan
folyamatok, amelyeket korabban mar kialakitottak a Node-RED valamelyik
elére definialt funkcidjaval.

« Csomopontok
input, output, funkcid, social, storage
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NODE-RED FOLYAMAT VEZERLO

P —

L _[ : \_
() Compose Email [
* T 7 >

<
(] If tempc = 15 r;‘_::,

<) Fitbit activities | O

d:-r If summary.steps < 1000 [

C 1 user@email.com |
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NODE-RED INPUT CSOMOPONTOK

Node name

inject

catch

matt

http

Description
Injects a timestamp or user-configured text into a message. Can be configured to
inject manually, at a set interval, or at specific times (using Cron).

Catches errors thrown by nodes on the same tab. If a node throws an error whilst
handling a message, the flow will typically halt. This node can be used to catch
those errors returning a message with an error property detailing the error and the
source node and type.

Subscribes to an MQTT broker and listens on a topic, returns any data published on
the topic as a new message. Supports Quality of Service levels and last data
retention.

Receives HTTP requests, allowing Node-RED to act as a basic web server. HTTP
body is delivered as an output message along with any response. Message can
contain standard URL-encoded data or JSON.
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NODE-RED INPUT CSOMOPONTOK

inject ||
Node name Description | | cach
Provides an endpoint for a browser to establish a websocket connection with Node- '
websocket : o
RED. Offers a duplex connection for browser/server combinations. matt o
Used to accept incoming TCP requests on a specified port or to connect to a remote :
tcp TCP port. Generates messages containing the TCP data as a single — or stream of http
— buffer, string or base64 encoded.
Used to accept incoming UDP packets (or multicast packets) on a specified port. websocket [
udp Generates messages containing the UDP data as a BUFFER, string or base64 '
encoded string. :
L Reads from a serial port on the local device. Can be configured to read buffers, a fcp 3
serial in . . . .
specific time period or wait for line breaks. :
udp L



LOKALIS ADATGYUJTES ES FOLYAMAT VEZERLES

NODE-RED OUTPUT CSOMOPONTOK

Node name Description

debug

matt

http

Provides a simple way to view messages which are displayed in the debug
pane. Can be configured to display just the msg.payload or the entire

msg object.

Subscribes to an MQTT broker and posts any data (msg.payload) it
receives in incoming messages to a topic. Supports Quality of Service
levels and last data retention.

Sends responses back to HTTP requests received from a HTTP Input
node. The response body is determined by msg.payload, and can have
headers and status code defined.

mat

hiip response
websockel
cp
udp

serial
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NODE-RED OUTPUT CSOMOPONTOK

Node name Description

websocket

tcp

udp

serial out

Sends msg.payload out on the websocket configured. If msg. _session is
defined, sends to the origination client, otherwise broadcasts to all
connected clients

Replies to a configured TCP port. Can also be used to send to a specific
port.

Sends a UDP message to the configured host (ip address) and port.
Supports broadcast. Like most nodes, configured through Ul or message
properties.

Sends to the defined serial port. Can be configured to send an optional
newline after any message payload.

mat

http response

websockel

tcp
udp

serial
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NODE-RED FUNKCIO CSOMOPONTOK

Node name

function

template

delay

trigger

comment

Description

Generic programmable function node. Using standard JavaScript, the node can be tailored to carry
out complex processing on its input messages generating one or more output messages.

Configured with a template (using moustache format) of arbitrary complexity, this node takes an
input message containing hame:value pairs and inserts into the template. Useful for constructing
messages, HTML, config files, etc.

A generic node that delays messages by a specific or random time. Can also be configured to
throttle a message flow (e.g. 10 msg per sec).

Creates two output messages separated by a configurable time interval whenever an input message
is received. Can also be used as a watchdog timer.

A simple visual comment configured with title and body.

functon
template
delay
trigger
comment

http request

tcp request

switch

change

range
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NODE-RED FUNKCIO CSOMOPONTOK

Node name

http request

tcp request

switch

change

range

Description
Allows you to construct and send a HTTP request to a specific URL. Method (PUT, GET, etc),

headers and payload are all configurable through the Ul or programmatically.

A simple TCP request node. It sends the msg.payload to a server tcp port and expects a response.
Can be configured to wait for data, wait for a specific character, or return immediately.

This node routes messages based on their properties. Properties are configured using the Ul and
can be a variety of logic (>, <, >= etc) applied to a message property.

The change node can be used to set, change or delete properties of incoming messages. A variety
of configurable rules allow complex changes including search and replace in the msg.payload

A simple scaling node that will map numerical input to a new output. Useful for converting or
bounding ranges of input values, e.g. temperature. Undefined for non-numeric data.

functon
template
delay
trigger
comment
http request
tcp request
switch
change

range
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NODE-RED SOCIAL CSOMOPONTOK

Node name Description

email in

twitter in

Can be configured to repeatedly read from an IMAP server returning new email as it
arrives. Sets msg.topic to email subject and either msg.payload to email text body or
msg.html if the email is HTML.

Returns tweets as messages. Can be used to search the public or a user’s stream
for tweets containing the configured search term or all tweets by specific users or
direct messages received by the authenticated user.

e-mail
naaTter
e-mail

bantter
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NODE-RED SOCIAL CSOMOPONTOK

Node name Description
Sends the incoming message as an email via the configured IMAP server. Topic and

Sl @ recipient all configurable. Will convert binary data to an attachment.
Tweets the msg.payload on the configured account. Can send direct messages and

R will send binary data as an image.

e-mail
TWaTter

e-mail

bwntter



LOKALIS ADATGYUJTES ES FOLYAMAT VEZERLES

NODE-RED STORAGE CSOMOPONTOK

Node name Description

Tails (i.e. watches for things to be added) to the configured file. (Linux/Mac ONLY)

il This won’t work on Windows file systems, as it relies on the tail -F command.

Reads the specified file and sends the content as msg.payload, and the filename as
msg.filename.

file in
tail
file
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NODE-RED STORAGE CSOMOPONTOK

Node name

file

Description

The filename can be configured in the node. If left blank, it should be set on
msg.filename in an incoming message.

Writes msg.payload to the file specified, e.g. to create a log. The filename can be
configured in the node. If left blank, it should be set on msg.filename in an incoming
message. The default behaviour is to append to the file. This can be changed to
overwrite the file each time; for example, if you want to output a “static” web page or
report.

tail
file
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NODE-RED DASHBOARD

Node-RED kiegészité6 komponens

Node-RED Dashboard is a module that
provides a set of nodes in Node-RED to
quickly create a live data dashboard

Title of Gauge3
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NODE-RED DASHBOARD

v dashboard

buton () | fom (0
dropdown () [# text B
switch () [ﬁ gauge
slider [ .;# chart B:u
numeric [ .;# audio out E
textinput () [# notification D
date picker [ [_}1
colour picker [ .;;.

_.—" .'—.. ..—|. -'—.. ..—|- .'—.. ..—|. .'—._ _.—'I_.'—.. ..—|. -'—.. ..—|- .'—.. ..—|. .'—._




LOKALIS ADATGYUJTES ES FOLYAMAT VEZERLES

NODE-RED DASHBOARD KESZITES

* Layout és Groups;

info debug 1] dashboard
Layout | Theme Site [y
Tabs # | | 2| +tab
» D Home -ﬂ-|+|:_|ru:-l.||:u "p’ ecli‘tlg

» B Dashboard 5



LOKALIS ADATGYUJTES ES FOLYAMAT VEZERLES

NODE-RED DASHBOARD KESZITES

* Widgets

f :
switch j: ;l: colour picker :j:

shider ()
)




LOKALIS ADATGYUJTES ES FOLYAMAT VEZERLES

NODE-RED DASHBOARD MEGJELENITESE

* Megjelenités bongészében

#3 Node-RED Dashboard x
z C | ® 192.168.1.112:1880/ui/%/1 By B9 B8 :

Group 1

switch .

Group 2




LOKALIS ADATGYUJTES ES FOLYAMAT VEZERLES

NODE-RED DASHBOARD MEGJELENITESE

* Megijelenités bongészében

< c |G) 192.168.1.112:1880/ui/#/0 & 1}| 29 8 :




LOKALIS ADATGYUJTES ES FOLYAMAT VEZERLES

FELADAT: LED KAPCSOLAS NODE-RED-VEL

hitp request i‘,
* http csomopont 1

 Inject csomépont ()] timestamp (—



LOKALIS ADATGYUJTES ES FOLYAMAT VEZERLES

FELADAT: LED KAPCSOLAS NODE-RED-VEL

* Nyomdégomb dashboard csomépont
On led :‘:-<

Off led :é



IOT RENDSZEREK ADATKOMMUNIKACIOJA

CLOUD PLATFORMOK

* Miértvan rajuk szikség

As the devices started to become connected, we need a place to send,
store, and process all of the information. Setting up your own in-house
system isn’t practical anymore. The cost of maintaining, upgrading and

securing a system is just too high, and there are some great services
available.



IOT RENDSZEREK ADATKOMMUNIKACIOJA

CLOUD PLATFORMOK

* Vezet6 IT cégek platformjai

Amazon Web Services (AWS)
Microsoft Azurre 10T
IBM Watson

* Open source platformok
ThingSpeak

thethings.io
www.openhab.org



IOT RENDSZEREK ADATKOMMUNIKACIOJA

KOMMUNIKACIOS PROTOKOLLOK

.« MQTT

MQTT is a machine-to-machine (M2M)/"Internet of Things" connectivity
protocol. It was designed as an extremely lightweight publish/subscribe
messaging transport.

- AMQP

LAMQP is the Internet Protocol for Busines Messaging”



IOT RENDSZEREK ADATKOMMUNIKACIOJA

KOMMUNIKACIOS PROTOKOLLOK

- HTTP

Hasznalhato, de tekintettel a komplexitasara M2M esetekben nem kifizet6do

«  XMPP, CoAP



IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT PROTOKOLL

« MQTT = Message Queueing Telemetry Transport

Szlkos eréforrasokkal rendelkez6 eszkozok szamara, kevés memoria, kis
teljesitmény( processzor.

* Publish/subscribe (one-to-many) modell

A kliensek (client) feliratkoznak (subscribe) Un. topic-okra. Felratkozas utan
a topic-ra publikalt (publish) 6sszes lizenetet megkapjak.



IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT PROTOKOLL

» Szolgéltatasi szintek

3 QoS szint definialt. Magasabb szolgaltatasminéség nagyobb
megbizhatdsagu Uzenet célba juttatast valésit meg — ennek ara a nagyobb
savszélesség és/vagy késleltetés.

* Megorzott Uzenetek

A szerver meg is tartja az utoljara elkildott Uzenetet. Egy U] feliratkozo
esetén egybdl elkuldi az utolsé Uzenetet is a kliensek.



IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT MUKODESE

[ Subscriber ] [ Subscriber Subscriber }
Subscribe: Subscribe: Subscribe:
truck/telematics/ truck/contents/rfid truck/telematics/
location location
Bridge
Brokerz]
Publish: Publish: Publish:
truck/telematics/ truck/telematics/ truck/contents/rfid
location speed

[ Publisher J [ Publisher J [ Publisher J

Extended



IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT BROKEREK

» Szerver, amely implementalja az MQTT protokollt.
Kdzvetit az MQTT kliensek k6zotti kommunikécidban.
* Mosquitto

Egyszerd, nyilt, ingyenes implementaciéo (MQTT v3.1)
http://Mosquitto.org



http://mosquitto.org/

IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT BROKEREK

* Egyéb brokerek

HiveMQ: MQTT broker for the connected enterprise.
RabbitMQ

EMQ The Massively Scalable MQTT Broker for IoT
VerneMQ



IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT TOPIKOK ES FAK

* topic

Az Uzenetek osztalyozasat szolgalja, definialja az Gzenet tartalmat.
Pl ,truck”

* topic-tree
Tipikusan a topic-ok hierarchikusan szervezettek.

A /" karakter hasznalataval hozhatok létre al-topikok.
Pl: truck/contents”, ,truck/contents/rfid”



IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT TOPIKOK ES FAK

* topic-string

Egy karakterlanc, amely meghatarozza az tizenet topikjat. (wildcard
hasznalhatd!)

Pl: truck/contents/#”, ,truck/+”



IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT KLIENSEK

MQTT kliens alkalmazas

adatokat gyUjt egy telemetriai eszkozrdél, csatlakozik egy
MQTT szerverhez, majd egy topic string segitségevel
publikalja az informéaciot, ES/VAGY

feliratkozik egy topic-ra, ahol fogadja a publikalt adatokat,
ES/VAGY

parancsok segitségevel vezerli a telemetriai eszkoz(oke)t.



IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT KLIENSEK

* Eclipe Paho MQTT kliens

http://www.eclipse.org/paho/
Széleskord implementacio
Pl. C, Java és .Net stb

e PubSubClient

Arduino Client for MQTT
https://pubsubclient.knolleary.net
https://qgithub.com/knolleary/pubsubclient



http://www.eclipse.org/paho/
https://pubsubclient.knolleary.net/
https://github.com/knolleary/pubsubclient

IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT ADATKULDES ELOKESZITESE

#include <PubSubClient.h>

PubSubClient client(server, 1883, callback, wifiClient);

Connecting

boolean connect(const char* id, const char* user, const char* pass);
Iclient.connected()

Publish

client.publish(topic, "hello from ESP8266")



IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT ADATKULDES MEGVALOSITAS

* Publishing

void reconnect() {
// Loop until we're reconnected
while (!client.connected()) {
Serial.print("Attempting MQTT connection...");
I/l Attempt to connect
if (client.connect("arduinoClient")) {
Serial.printin("connected");
/I Once connected, publish an announcement...
client.publish("openhab”,"himitsu sensor, reporting in");
/... and resubscribe



IOT RENDSZEREK ADATKOMMUNIKACIOJA

MQTT ADATKULDES MEGVALOSITAS

* Publishing

} else {
Serial.print(“failed, rc=");
Serial.print(client.state());
Serial.printin(" try again in 5 seconds");
/l Wait 5 seconds before retrying
delay(5000);



IOT RENDSZEREK ADATKOMMUNIKACIOJA

NODE-RED MQTT CSOMOPONT

* Subscribe csomopont konfirguralasa

rntt
mgit O
mott out = Edit megtt-broker node
Delete server name or Cancel Update
IP addres default =1883
Connection %SECL {0y Birth ME}N% Will Message
@ Server 192.168.1.157 Port | 1883

[J Enahle secure (SSL/TLS) connection )
client name must

W Client ID node-client  p— be unique

@ Keep alive time (s) 60 []Use clean session

‘\\

Use legacy MQTT 3.1 support
Default keep alive is 60 secs and
clean session is False. Itis normal
to enable clean sessions



IOT RENDSZEREK ADATKOMMUNIKACIOJA

NODE-RED MQTT CSOMOPONT

* Subscribe csomopont konfirguralasa

Select server Cancel

to use or edit

Delete

v node properties Edit sever

or add a new \ isropartiss
@ Server node-client@192.168.1.157:1883 vl &

Topic to publish on
= Topic Topit < P P
® Qos «| D Retain | — Set retain
message
Qo 3
® Name vame  Name as appears in the flag
flow

Tip: Leave topic, qos or retain blank if you want to set them via msg
properties.



IOT RENDSZEREK ADATKOMMUNIKACIOJA

FELADAT: ADATFOGADAS MQTT-N NODE-RED-BEN

* Node-RED csomopont konfiguralas

s - L]

B connected




IOT RENDSZEREK ADATKOMMUNIKACIOJA

FELADAT: ADATFOGADAS MQTT-N NODE-RED-BEN

 Node-RED debug csomépont konfigurélasa

info debug dashboan

T all nodes ]

2018, 08. Z7. 15:35:17 node: Beb6Ta07.ed3524

devices/gatel1/switch/relay_01/run : msg.payload : string[4]
"laag"

2018, 08. Z7. 15:37:51 node: BebGTa07. ed3524
devicesigatel1/switchirelay_01/run : msg.payload : string[4]

"1008"



ADATFOGADAS IOT ESZKOZ OLDALON

ADATTARTALMAK

Tipusok

Text pl. JSON
Binary pl. Protocol Buffers

Payload Design Notes
“0” or ,1”
{“status”."ON"} or {“status”."OFF”} — Data
{*set”.”"ON"} or {“set”."OFF"} — —Commands

{“living-room-light”:{*SET”:"ON"}}



ADATFOGADAS IOT ESZKOZ OLDALON

TOPIK ELNEVEZESI|I STRATEGIA

* When creating the topic naming scheme the approaches are

Put as much information as possible in the topic field or
Put as much information as possible in the message payload

« Atopic hierarchy can consists of
High level topic grouping devices.- optional

Assigned Sensor name — optional
function e.qg. status,set,get,cmd —optional



ADATFOGADAS IOT ESZKOZ OLDALON

TOPIK ELNEVEZESI|I STRATEGIA

« The message payload can consist of

Payload data
Sensor ID- optional
Function — optional

ale-level
wildcard

v
myhome / groundfloor / + / temperature



ADATFOGADAS IOT ESZKOZ OLDALON

JSON PARSER

e #include <ArduinoJson.h>

JSON stands for JavaScript Object Notation. JSON is a lightweight text-
based open standard design for exchanging data.

{"temperature™:27.23, "humidity":62.05, "pressure":1013.25}



ADATFOGADAS IOT ESZKOZ OLDALON

JSON PARSER

« Parsing

StaticJsonBuffer<200> jsonBuffer;
JsonObject& root = jsonBuffer.parseObject(json);

const char* sensor = root["sensor"];
long time = root["time"];

double latitude = root["data"][0];
double longitude = root["data"][1];



ADATFOGADAS IOT ESZKOZ OLDALON

MQTT BIZTONSAG

« MQTT security

Network level

Transport level

Application Level



ADATFOGADAS IOT ESZKOZ OLDALON

MQTT BIZTONSAG

« Securing MQTT with password

By default, Mosquitto will allow anonymous access.

Set Mosquitto up to require usernames and passwords from clients before
they can connect.

Use the utility mosquitto_passwd to generate the passwords file
/etc/mosquitto/passwd:



ADATFOGADAS IOT ESZKOZ OLDALON

MQTT TESZTELESI LEHETOSEGEK

* mosquitto_pub

Tesztelési lehetbségek parancssori mosquitto-val
mosquitto_pub -t 'test/topic' -m ‘helloWorld’

« MQTTlens



ADATFOGADAS IOT ESZKOZ OLDALON

MQTT TESZTELESI LEHETOSEGEK

p MQTTlens

Connections  + Al
HiveMQ local@T ) &8 W

<

Connection: HiveMQ local
Subscribe

Topic oS
test/matt/topic/1
Publish

Topic 0o0S
test/mqtt/topic/1
Message

Hello MQTT 2!

Subscriptions

Topic: Showing the last 1
"test/matt/topic” messages
#Time Topic QoS

0 3:07:01 I @

Message: Hello MQTT!

Topic:
"test/matt/topic/1"

Showing the last 3
messages

~
2 - exactly once Ll Subscribe
~
1 - at least once 5 m

— +'i' Il-s:nﬁ ~

- + B CCTTIED-




ADATFOGADAS IOT ESZKOZ OLDALON

MQTT KAPCSOLO VEZERLES

2 csatornas relé modul

El6készitve kozOs tesztre

MQTTlens beallitasa



ADATFOGADAS IOT ESZKOZ OLDALON

MQTT KAPCSOLO VEZERLES

- oEN
O MQTTlens

Version 0.0.14

Connections + Al <
O "var o i Connection: Test MQTT
Subscribe

~

0 -at most once ¥
Publish

~

e ¥ | [ Retsined JRIEEES]

Message

Subscriptions




ADATFOGADAS IOT ESZKOZ OLDALON

MQTT ADATFOGADAS ELOKESZITESE

e  PubSubClient Callback

void callback(char* topic, byte* payload, unsigned int length) {
if (strcmp(topic,"pirlStatus")==0)
I/l whatever you want for this topic

}



ADATFOGADAS IOT ESZKOZ OLDALON

MQTT ADATFOGADAS ELOKESZITESE

PubSubClient Subscribe

boolean subscribe (topic, [gos])
Subscribes to messages published to the specified topic.

Parameters
topic - the topic to subscribe to (const charf{])
gos - optional the gos to subscribe at (int: 0 or 1 only)



ADATFOGADAS IOT ESZKOZ OLDALON

MQTT CALLBACK IMPLEMENTALASA

» Subscribe implementalas

if (client.connect("arduinoClient")) {
client.subscribe("pirlStatus");
client.subscribe("red");
client.subscribe("green”);
client.subscribe("blue");



ADATFOGADAS IOT ESZKOZ OLDALON

MQTT CALLBACK IMPLEMENTALASA

Callback implementélas

void callback(char* topic, byte* payload, unsigned int length) {
if (strcmp(topic,"pirlStatus™)==0){
/I whatever you want for this topic
}
if (strcmp(topic,"red")==0) {
Il obvioulsy state of my red LED
}
if (strcmp(topic,"blue™)==0) {
// this one is blue...
}
if (strcmp(topic,"green”)==0) {
/I this orange
}
}



ADATFOGADAS IOT ESZKOZ OLDALON

NODE-RED MQTT ADATKULDES ELOKESZITESE

* Node-RED csomopont konfiguralas

Kimeneti csatorna definialasa

Edit mqtt out node

@ Server . Add new mgtt-broker. . v ‘ £
= Topic

& QoS v | D Retain

¥ Name

Tip: Leave topic, qos or retain blank if you want to set them via msg
properties.



ADATFOGADAS IOT ESZKOZ OLDALON

NODE-RED MQTT ADATKULDES ELOKESZITESE

* Inject csomépont definialasa

o] . o]
timestamp - [ devices/garden0i/switch/relay_01/set




ADATFOGADAS IOT ESZKOZ OLDALON

NODE-RED DASHBOARD ELOKESZITESE

« Kapcsolo csomépont definialasa

Edit switch node

&8 Group Lamp [Room] v &
& size auto

T Label Lamp B
[Zal Icon Default v

=2 If msg arrives on input, pass through to output: ¥

E£4 When clicked, send:

On Payload - & on

Off Payload - & off

Tapic room/lamp

¥ Name Lamp



ADATFOGADAS IOT ESZKOZ OLDALON

FELADAT: LED KAPCSOLAS MQTT-N KERESZTUL

» Csoport és menuelem felvétele

Edit dashboard group node

Lamp Lt maqtt Delete Cance Update
@ conn |
HE Tab Ecran Principal
+~— Width
% Name Eléments d'entrée

Display group name

+ Telepités

=™ Deploy -



AZURE MINT PLATFORM

AZURE FELEPITESE

* Tulajdonsagai

Szolgaltatas alapu
Robosztus, redundans
Skaladzhat6

Globalis



AZURE MINT PLATFORM

AZURE FELEPITESE

e  Mire hasznalhat6?

24/7 szolgéltatasok Uzemeltetése
Infrastruktura biztositasa

,Nagy Adat” tarolas

Kutatas, adatfeldolgozéas, adatbanyaszat, HPC
Média sugarzas nagy tomegeknek

Id6szakos szamitas, kampany csdcs



AZURE MINT PLATFORM

AZURE SZOLGALTATASOK

+ COMPUTE and DATA

Virtual machines, Web sites
Mobile services, Cloud services
Storage, SQL Database
HDInsight

Cache, Recovery manager



AZURE MINT PLATFORM

AZURE SZOLGALTATASOK

 App services

Media services

Service bus

Scheduler

Notification hubs

BizTalk Services

Active Directory
Multi-Factor authentication



AZURE MINT PLATFORM

AZURE FIOK

* Fejlesztési kdornyezetet

Ingyenes Azure-fiok lIétrehozasa
Ingyenes szolgaltatasok 12 honapig
https://azure.microsoft.com/hu-hu/free/



https://azure.microsoft.com/hu-hu/free/

AZURE MINT PLATFORM

AZURE EVENT HUB

* Event Hubs-eseménykdzpontok

Big Data streamplatform és eseményfeldolgozé szolgaltatas, amely
masodpercenként tébb millié esemény fogadaséara és feldolgozasara képes

Adatbeolvasas barhonnan, és platformkozi fejlesztés olyan népszeri
protokollok tAmogatasaval, mint az AMQP, a HTTPS



AZURE MINT PLATFORM

AZURE EVENT HUB

* Event Hubs-eseménykdzpontok

Az Event Hubs képes az elosztott szoftverek és eszkdzok altal generalt
események, adatok vagy telemetria feldolgozasara és tarolasara.

Az eseménykozpontokba elkuldott adatok barmilyen valds ideji elemzési
szolgaltaté vagy kotegelési/taroldadapter segitségével atalakithatok és
tarolhatok.



loT Hub létrehozasa

- Erdforras létrehozasa

Az dsszes szolgaltatas

Irdnyitopult
Erdforrascsoportok

Az dsszes erdforras
Legutobbiak

App Services

SOL Database-adatbaz...
Virtual Machines (klass...

Virtual Machines

# Coud Services (klasszi...

Elé6fizetések

SQL Server-kiszol

AZURE 10T HUB

Azure Marketplace

Els6 lépések
Legutobb létrehozott
Compute
Halozatkezelés
Storage

Web

Mobil

Tarolok

Adatbazisok

Analytics

Mesterséges intelligencia és g...

AZ O55Z85..

AZURE MINT PLATFORM

Kiemelt

Az Bsszes megjele

N

loT Hub

Gyors lizembehelyezési oktatdanyag

Eszkdzdk internetes halozata

Integracio

S

!

1oT Hub Device Provisioning
Service

Gyors (izembehelyezési oktatdanyag

Event Hubs

Gyors (izembehelyezési oktatdanyag

Time Series Insights

Gyors Gzembehelyezési oktatoanyag

Stream Analytics-feladat

Gyors (izembehelyezési oktatoanyag

Machine Learning-kisérletezés
(elozetes verzio)

Gyors Gzembehelyezési oktatoanyag




AZURE MINT PLATFORM

AZURE IOT ESZKOZ

« Eszkozregisztradlasaaz IoT hubban

0 You can use this tool to view, aeate, update, and delete davices on your loT Hub.
SETTINGS

Query B

Shared access policies SELECT * FROM devices WHERE

(& Pricing and scale

Operations monitoring

3 1P Filter

A Certificates

1= Propertiss

n Locks DEVICE ID STATUS LAST ACTIVITY LASTSTATUS..  AUTHENTICATL. CLOUD TO DEV...
£ Automation script N results

EXPLORERS

B Query explorer

® |oT devices

AUTOMATIC DEVICE MANAGEMENT

£L 10T Edge (preview]




AZURE MINT PLATFORM

AZURE IOT ESZKOZ

« Eszkozregisztradlasaaz IoT hubban

H zavz = DeviceTwin [ Meszage To Davice  ¢f> Direct Method  =f Add Madule Identity ) Refrash

Cavice ld @

[ myDevicald

|

Primary key @

| <primary key=

|

Secondary key @

| secondary keys

Connection string—primary key @&

| HostMame=ContosoHub.azure-devices netDeviceld=myDeviceldShared AccessKey= <primary key>

OTIEC T ST mL ey ey o

| HostMame=ContosoHub.azure-devices net.Deviceld=myDeviceld Shared AccassKey = <secondary key>

|

Connect device to loT Hub @

e



AZURE MINT PLATFORM

ADATTAROLAS

+ Megfelel6 adatkezel6 platform kivalasztasa

Nagymennyiségu adat
Elsbdlegesen iras nincs mddosulas
Torlés id6k6zonként nagy mennyiségben



AZURE MINT PLATFORM

ADATTAROLAS

 Relaci6 adatbazisok
Nem erre a célra késziltek
« TSDB adatbazisok

Nagy I/O sebesség
Nagy mennyiségl adat kezelése



AZURE MINT PLATFORM

AZURE IOT UZENET MENTESE

+ StorageContainer |étrehozasa és beallitas

Adatok irdnyitasa egy tarfiokba

Add endpoint

Learn more about setting up a custom endpoint.

* Name

[ StorageContainer

* Endpoint type

[ Azure Storage Container

* Azure Storage Container

https://contosoresultsstorage.blob.core.windows.net/contosoresults

Batch frequency @

—e

Chunk size window @

— )

Blob file name format @
fiothub)/{partition)/{YYYY}/{MM)/{DD}/{HH}/{mm}

E.g. ContosoTestHub/0/2018/03/25/00/57 @

100 |s

100 | MB



AZURE MINT PLATFORM

AZURE IOT UZENET MENTESE

+ StorageContainer |étrehozasa és beallitas

Adatok irdnyitasa egy tarfiokba

Query string @

1 level="storage"

Test the route (optional)

1§
2 "message": {

3 "systemProperties™: {

4 "contentType"”: "application/json",

5 "contentEncoding”: "utf-8",

6 "iothub-message-source”: "deviceMessages”,

7 "iothub-enqueuedtime™: "2017-05-88T718:55:31.8514657Z"
8 }.



AZURE MINT PLATFORM

NODE-RED AZURE CSOMOPONTOK

* Azure loT elérését biztosito csomopontok

:E][ Send Payload #:

.\
A

s SRR 1G]
i o

@ Connected

L swoens SRRSO TG o




AZURE MINT PLATFORM

NODE-RED AZURE KAPCSOLODAS

* Azure loT Hub csomoépont hasznalata

Edit azureiothub node

_ ¥ Name Azure 10T Hub

@ Sent message

% Protocol amgp v

W Connection
String HostName=intel-iot-devices.azure-devices.net;Dev

Ok Cancel



AZURE MINT PLATFORM

NODE-RED AZURE KAPCSOLODAS

* Azure loT Hub kapcsolat ellenérzése

Amennyiben a kapcsolat felépllt az Azure portalon
nyomonkovethet6

Usage

8/11/2016 UTC

INTEL-IOT-DEVICES

MESSAGES
.

TOTAL
DEVICES

| 2




AZURE MINT PLATFORM

FELADAT: ADAT KULDESE AZURE FELHOBE

« Véletlenszam kiildése az Azure felhdbe

Az inject és funkcié csomopontok segitségével adat kildése

Q Sheet 1 S info debug

status () 0 timestamp - Random Number  ( Z—Z_I
. @ Disconnected

matt

http




SZERVIZ ALAPU ADATKISZOLGALAS

RESTFUL ALKALMAZASOK

 REST (Representational State Transfer)

egy szoftver architektura tipus, amely lehetéve teszi skalazhatd, nagy
teljesitményl elosztott haldzati alkalmazasok fejlesztésére

HTTP alapon kommunikal
HTTP utasitasok (GET, POST, PUT, DELETE, ...) segitségével

kliens-szerver modell

egyseéges interfész

allapotmentes kommunikacio
kiegészithet6ség (code on demand)



SZERVIZ ALAPU ADATKISZOLGALAS

WEB API KERETRENDSZER

«  Web API
WeDbAPI egy RESTful alkalmazasok fejlesztését lehetbve tevd keretrendszer

az adatokat alapértelmezetten JISON (Javascript Object Notation)
formatumban tovabbitja, de a kliens kérésének megfeleléen automatikusan
tudja a formatumot modositani

{ Il objektum
"id": 1234, // attribatum
"group”: "tool",
"name": "hammer",
"resposible: { "name" : "John" },
"materials": [{ "name": "steel" }, ... ]



SZERVIZ ALAPU ADATKISZOLGALAS

WEB API KERETRENDSZER

*  Web API

Action HTTP method Relative URI

Get a list of all products GET fapi/products

Get a product by ID GET fapi/products/id

Get a product by category GET fapif/products?category=category
Create a new product POST fapi/products

Update a product PUT fapi/products,id

Delete a product DELETE fapi/products,id
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VISUAL STUDIO FEJLESZTOESZKOZ

* Visual Studio mint fejleszt6i eszkoz

Supported Features Visual Stu::lio Visual S’.tudio Visual Stu:ldio

Community Professional Enterprise

® Supported Usage Scenarios 0000 0000 000
Development Platform Supgort * 0000 0000 o000

® Integrated Development Environment 0000 9080 000
® Advanced Debugging and Diagnostics o000 @000 0000
® Testing Tools ®@0OCO L _elele) 0000
® Cross-platform Development @900 @000 000
@ Collaboration Tools and Features 2000 2000 2000
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VISUAL STUDIO PROJEKTEK

« Elbkészitett Web API projektek létrehozasa

Mew ASP.NET MVC 4 Project [

Project Template

Select a template: Description:

Fl:a ch F(:w Fl:“ An ASP.MET Web API Project.
el el el ol
Empty Basic Intern et Intran et

Application  Applicati

=5 =
ol &
Mahile Web APT
Application

View engine:

[Razor

LCreate a unit test project
Test project name:

FirstAspMetWebApi. Tests

Test framework:

Visual Studio Unit Test vl Additienal Info

[ ok [ cancel
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VISUAL STUDIO PROJEKTEK

El6készitett Web API projektek létrehozasa

Add MNew Item - TodoApi
4 |nstalled

General
4 ASP.NET Core
Code
Data
General
4 Web
Scripts
Content

P Online

Name: TodoCaontroller

Sort by: Default

CH#
fIT;j Controller Class

ASP.NET Core

CH#
fIT;j APl Controller Class

ASP.NET Core

s

@] Razor Page

@] Razor View

@] Razor Layout

@] Razor View Start
Razor View Imports

@
C:
fIT;j Tag Helper Class

ASP.NET Core

ASP.NET Core

ASP.NET Core

ASP.NET Core

ASP.NET Core

ASP.NET Core

Search (Ctrl+E)

Type: ASP.NET Core
API Controller Class

Add Cancel
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VISUAL STUDIO WEB AP| KESZITES

Api Controller felépitése

public class ValuesController : ApiController

{
Il GET apil/values

public IEnumerable Get()
{

return new string|[] { "valuel”, "value2" };

}

Il GET api/values/5
public string Get(int id)
{

return "value";

}
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VISUAL STUDIO WEB AP| KESZITES

Api Controller felépitése

/[ POST api/values
public void Post([FromBody]string value)

{
}

/[ PUT api/values/5
public void Put(int id, [FromBody]string value) { }

/[ DELETE api/values/5
public void Delete(int id) { }
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DOKUMENTALAS SWAGGER-VEL

 Mia Swagger

Swagger is a language-agnostic specification for describing REST APIs.
The Swagger project was donated to the OpenAPI Initiative, where it's now
referred to as OpenAPI.

It allows both computers and humans to understand the capabilities of a
service without any direct access to the implementation (source code,
network access, documentation).One goal is to minimize the amount of work
needed to connect disassociated services. Another goal is to reduce the
amount of time needed to accurately document a service.
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DOKUMENTALAS SWAGGER-VEL

« Swagger Ul

Web-based Ul that provides information
about the service, using the generated
Swagger specification



SZERVIZ ALAPU ADATKISZOLGALAS
DOKUMENTALAS SWAGGER-VEL
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SWAGGER HASZNALATA

« Swagger.json

{"swagger": "2.0",
"info": {
"version": "v1",
"title": "API V1"
},"basePath": "/,
"paths": {
"lapi/Todo": {
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SWAGGER HASZNALATA

XML comments

Il <summary>

I/l Deletes a specific Todoltem.
Il </[summary>

I/l <param name="id"></param>
[HttpDelete("{id}")]

public void Delete(string id)

{

Todoltems.Remove(id);

}
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TESZTELES SWAGGER-VEL

« Swashbuckle mint eszk6z

SUPEI’HEI'O Show/Hide  List Operations = Expand Operations

/api/SuperHero

Response Class (Status 200)
Model Schema

"Id": "string",
"Name": "string",
"RealName": "string",

"Universe": 0

Response Content Type | application/json ¥

Try it out! g
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TESZTELES SWAGGER-VEL

« Swashbuckle mint eszk6z
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AZURE APP SERVICE

* Azure App Service Web Apps

REST API-kat €s mobilhattereket Uzemeltetd szolgaltatas.
Lehet .NET, .NET Core, Java, Ruby, Node.js, PHP, vagy Python.
Egyszerien futtathatd és méretezhet alkalmazasok.
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AZURE APP SERVICE

* Tulajdonsagok

biztonsag
terheléselosztas
automatikus skaladzas
automatikus kezelés

* DevOps-képességek
Folyamatos Gzembe helyezés VSTS-rél

GitHubral,
Docker Hubrdl
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WEB API TELEPITES AZURE-BA

* Visual Studio Publish funkcidjanak hasznalata

RouteCollection routes)

LBE I

Selution Explorer

Search Solution Explorer (Ctrl+;)

I @ Dut"ethpps-l_lth

&y Build @ Connected Services
Rebuild & Properties
u-B References
Clean App.Data
Analyze b App._Start
h b & c* BundleConfig.cs
Application Insights 9 b &c* FilterConfig.cs
. P+ c* RouteConfig.cs
Querview Content
rnme e Thie et ] | S

* 0 X
WE-o-5¢am|

n_ Lot et
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WEB API TELEPITES AZURE-BA

* Visual Studio Publish funkcidjanak hasznalata

Pick a publish target

| '@ App Service | Azure App Service

Fully managed, and highly scalable cloud environment

f& App Service Linux
Azure Virtual Machines (@) Create New
() Select Existing
[ 15 FTP, ete

B Folder

Impert Profile... Publish | = Cancel
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FELADAT: AZURE WEB API TESZTELESE

«  Web Api tesztelése Postman segédeszkozzel

https://login.microsoftonline.com//oauth2/token

* Get AAD Token

Add a description

POST https:/flogin.microsofronline.com/{{tenantld} oauth 2/roken
(1) Body @ [ ]
form-data ® swww-forme-urlencoded raw binary
Key Value Description
grant_type client_credentials
client_id {{clientd}}
client_secret {{clientSecret}}
resource {{resource}}


https://login.microsoftonline.com/oauth2/token

XAMARIN CROSS-PLATFORM FEJLESZTES

CROSS-PLATFORM ESZKOZOK

« Cel

Eqgy technoldgia tobb platformra
Kbdz06s architektura és kodbazis

* Tipusok

HTML alapu pl. Cordova
Nativ pl. Xamarin



XAMARIN CROSS-PLATFORM FEJLESZTES

XAMARIN

« Ami megvalésul

Nativ alkalmazasfejlestés
C# programozasi nyelv
Microsoft thmogatas
Visual Studio integracié




XAMARIN CROSS-PLATFORM FEJLESZTES

XAMARIN

b RdioXamarin - Microsoft Visual Studio

FILE EDIT VIEW PROJCT BULD DEBUG TEAM SOL TOOLS TEST ARCHITECTURE  ANALYZE

x0qjooy

o - H - e
c
#3 FieldSenice.i

B Start - AppStor - iPhone - A

.5 ontrolxaml AssignmentDetailsController.cs & X

signmentDetailsController ~|% StatusChanged

C public override void ViewDidload ()
base.viewdidload ();

//UI that is required to be setup from code
assignmentBackground. Image = Theme.AssignmentActive;
contact.IconImage = Theme.IconPhone;

address.IconImage = Theme.Map;

priority.TextColor = UTColor.White;

priord g .Image - Theme. 5
accept.SetBackgroundImage (Theme.Accept, UTControlState.Normal);
decline. SetBackgroundImage (Theme.Decline, UTControlState.Normal)s

numberAndbate. TextColor =
titlelabel.TextColor
startAndEnd. TextColor = Theme.LabelColor;

//Events
status.StatusChanged += (sender, e) => SaveAssignment ();

status.Completed += (sender, e) =>

menuviewtode]l.MenuIndex = Sectionndex.Confirmations;
assignmentViewtlodel.SelectedAssignment = status.Assignment;

var method = Completed;
if (method != null
Completed(this, =

entargs. Empty);
I
74€hild controller
lastChildController =
summaryContreller = ChildviewControllers[e] as SummaryController;

1
= public override void ViewiillAppear (bool animated)

base.viewdillappear (animated);
W% ~ 4

ErorList Output Find Symbol Results

F# Interactive Package Manager Console

Quick Launch (Ctrl+Q) p - [ X
WINDOW  HELP

-lon Sl
olution Explorer - 1 x i
- o-adi@m & =
E & SIEE z

Search Solution Explorer (Ctrl+:) p-

1 Solution ‘RdioXamarin'(4 projects) -

Rdio Windows
b K Properties
b wm References
b Asee
3




XAMARIN CROSS-PLATFORM FEJLESZTES

WINDOWS APIS

« Alapértelmezett kdnyvtarak kiegészitve

Windows.Storage

Windows.Networking Windows.Foundation

Microsoft.Phone Microsoft.Devices

System.Net System.Xml

System System.Linq

System.IO



XAMARIN CROSS-PLATFORM FEJLESZTES

ANDROID APIS

* 100% Adroid API lefedettség

Printing Framework

ActionBar Renderscript

Text-to-speech NFC

System.Net System.Xml

System System.Linq

System.IO
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|OS APIS

* 100% iOS API lefedettség

iBeacon

CoreGraphics

MapKit CoreMotion

System.Net System.Xml

System System.Linq

System.IO



FEJLESZTOESZKOZOK

XAMARIN CROSS-PLATFORM FEJLESZTES

Visual Studio

e

Teljeskorl integracio

B et - Mo Ve St

@ -scom| s -

Solution Xamaregvaiv (4 pejects)

- | Debug

- anycsu

SaminEuahee 05

Phone e 0530

Fle Bt ew Proed Bukd Debig Tean Fomst Tooh Tet Ambye Widow Heb
RS TIEE

b Phone &i0395 - | fF _

> the

Xamarin

Caml

Ao & x

e Hortemogeo - [

Dot | Custor | et
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FEJLESZTOESZKOZOK

e Xamarin Studio




XAMARIN CROSS-PLATFORM FEJLESZTES

XAMARIN FORMS

Traditional Xamarin approach

i

I0S C# Ul Android C# Ul Windows C# Ul

Shared C# Backend




XAMARIN CROSS-PLATFORM FEJLESZTES

XAMARIN FORMS

With Xamarin.Forms:
more code-sharing, native controls

s

I0OS C# Ul Android G# Ul Windows C# Ul

Shared C# Backend




XAMARIN CROSS-PLATFORM FEJLESZTES

LAYOUT ES CONTROLS

Layout elrendezési lehetéségek




XAMARIN CROSS-PLATFORM FEJLESZTES

LAYOUT ES CONTROLS

* Layout elrendezési lehetéségek

ActivityIndicator BoxView Button DatePicker Editor

- Entry Image Label ListView Map

OpenGLView Picker ProgressBar SearchBar Slider
Stepper TableView TimePicker WebView EntryCell

ImageCell SwitchCell TextCell ViewCell



XAMARIN CROSS-PLATFORM FEJLESZTES

MODEL-VIEW-VIEWMODEL

« Altalanos miikodés

Data
. . Dat
Events

How to display What to display Business Logic
information Flow of interaction Data objects
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MODEL-VIEW-VIEWMODEL

« Xamarin.Forms mukodés

Data .
e

Events

Xamarin.Forms
Data Binding
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DATA BINDING

« Adatkapcsolatok létrehozasa

private string firstname = string.Empty;
public string FirstName

{

get { return firstname; }
set {
if (firstname == value)
return;

firstname = value:
OnPropertyChanged ("FirstName");




XAMARIN CROSS-PLATFORM FEJLESZTES

DATA BINDING

« Adatkapcsolatok létrehozasa

Entry firstEntry = new Entry ();
firstEntry.SetBinding<UserViewModel> (Entry.TextProperty, vm => vm.FirstName, BindingMode.TwoWay);




XAMARIN CROSS-PLATFORM FEJLESZTES

FELADAT: PELDAKOD TESZTELES EMULATORRAL

* Visual Studio segitségével ,,Hello World” alkalmazas készités

Uj Xamarin.Forms projekt léterhozas
Emulator inditas

’1' xamarinformsquickstart - Micresoft Visual Studio Y &7 Quick Launch (Ctr+Q) LR = =] x
File Edit View Project Build Debug Team Tools Architecture Test Apalyze Window Help
e - B-2 WM 9 -Q | Debuc- x86 - xamarinformsquickstart05 - b Local Machine - | 2 _ " " "

Solution Explorer * 8 X
~:§“;mmﬂnﬁfo.'msq;;mksran vi‘-&‘,(')-‘;:‘»mm: T [

1 | using Xamarin.Forms;
2

Search Solution Explorer 2 -

21 Solutien 'xamarinfermsqui
- namespace xamarinformsquickstart 4 [ xamarinformsquickstart
{ » M Properties
8 rafarBncs » «a References
public class App : Application » o App.cs
{ » < Constants.cs
o &T project.json
el » c Todoltem.cs
public App () < TodoltemManager.cs
{ » [ TodoList.xaml
// The root page of your application @ xamarinformsquickstart

MainPage = new TodoList(); (@ xamarinformsquickstart
s xamarinformsquicksta

semedold s(oo) ansoubeig

protected override void OnStart ()

{

// Handle when your app starts

4
Solution Ex Team Expl...

Error List Output C# Interactive

[J Ready Ln 30 4 Add to Source Control «



XAMARIN FORMS HASZNALATBAN

TERVEZES

» Tervezési folyamat

It is advisable to create a of road-map for what you want to achieve before
you start coding. This is especially true for cross-platform development,
where you are building functionality that will be exposed in multiple ways.
Starting with a clear idea of what you're building saves time and effort later
in the development cycle.

+ Kovetelmények
View a list of tasks

Add, edit and delete tasks
Set a task’s status to ‘done’
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TERVEZES

« Ul tervezés

Back button: use hardware button
BRI on Android and Windows Phone )

ull ABC3G  09:36 AM

L Tasky

rBuy milk
Buy cheese
Pay bills -
- . i0S: maybe add a
Build ith X
uild apps with Xamarin 'Tweet' button?

Windows Phone: save/delete
buttons in the taskbar at bottom
of screen

Windows Phone: add button in
the taskbar at bottom of screen



XAMARIN FORMS HASZNALATBAN

ADATMODEL

« Adatbaziskezel6 kivalasztasa

Knowing what data needs to be stored will help determine which persistence
mechanism to use. Cross-Platform Data Access information is needed about
the available storage mechanisms and help deciding between them.
SQLite.NET is a proper choice.
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ADATMODEL

 SQLite adatbaziskezel6

Az SQLite 6nallo, kisméretl (kb. 500 KiB), C forrasu programkonyvtarként
(library) megvaldsitott ACID-kompatibilis relacios adatbazis-kezel6 rendszer,
illetve adatbazismotor.

» Taskltem osztaly
Name — String

Notes — String
Done — Boolean



XAMARIN FORMS HASZNALATBAN

FUNKCIOK

« Alap funkciok

List all tasks — to display the main screen list of all available tasks
Get one task — when a task row is touched

Save one task — when a task is edited

Delete one task — when a task is deleted

Create empty task — when a new task is created

* Megvalésitasi mdédszer kivalasztasa

To achieve code reuse, this API should be implemented once in the Portable
Class Library



XAMARIN FORMS HASZNALATBAN

MEGVALOSITAS

e Common Code

A common project that contains re-useable code to store the task
data; expose a Model class and an APl to manage the saving and
loading of data.

+ Platform-specific Code

Platform-specific projects that implement a native Ul for each
operating system, utilizing the common code as the ‘back end’.
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MEGVALOSITAS

iOS app
& Application
;&59 Larer Ul Layer
N [ MonoTouch SDK assemblies ]
Shared Code
Android app
Data Layer Data Access Business . Application
Layer Layer | Layer Ul Layer
TaskDatabase TaskManager I Mono for DK |
sqLite TaskRepository —
| — | \ A::::::ws Phone app
n
Layer Ul Laye
[ Windows Phone SDK assemblies |
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MEGOSZTOTT KOD

* Portable uses the Portable Class Library

All common code, including the data access layer,
database code and contracts, is placed in the library
project.

The complete PCL project is illustrated below. All of the
code in the portable library is compatible with each
targeted platform. When deployed, each native app will
reference that library.
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