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Internet of Things

Internet veci - siet fyzickych objektov ,veci” (zvacsa) bezdrotovo pripojenych k internetu za Gcelom
vzajomnej interakcie, zbierania, vymienania dat a ovladania roznych sluzieb.



Silverspoon.io

Jednotng, dplng, lahko pouzitelna vyvojova platforma pre vytvaranie komplexnych loT rieseni.
Open source projekt spolocnosti Red Hat vybudovany z komponentov integracného frameworku Apache Camel.



BULLDOG

github.com/px3/bulldog

Bulldog

Java kniznica podporujica jednoduchy pristup k perifériam ARM zariadeni, ktora okrem iného umoznuje
komunikovat so zariadeniami pomocou zbernic a protokolov GPIO, SPI, 12C a UART.
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« Komunikacia prostrednictvom zbernice SPI

o sériova komunikacna zbernica navrhnuta spolocnostou Motorola
o full-duplexovy mdd
o Styrisigndly:

» SCLK (clock)

> MOSI (master output slave input)

> MISO (master input slave output)

> SS (slave select)

SCLK
MOSI

SPI Slave
MISO (periférne zariadenie)




« Komunikacia prostrednictvom zbernice SPI

SCLK

MOSI

SPI Slave #1
MISO (periférne zariadenie)




« Komunikacia prostrednictvom zbernice SPI

Vyhody: Nevyhody:
o full-duplexovy mdd o podpora zapojenia iba jedného master zariadenia
o nizsie energetické naroky o ziadne HW potvrdenie od slave zariadenia pri zacati komunikacie

o mensi pocet pouzitych vodicov o ziaden mechanizmus kontroly chyb




1. Ciele




Ciele

 Navrhndt, implementovat a otestovat novy komponent integracného frameworku
Apache Camel pre pracu s teplotou

 Analyzovat dostupné platformy pre komplexnu pracu s Internet of Things

* Analyzovat existujace kniznice pre pracu s perifériami (senzormi, aktuatormi,...)




1. Vysledky a aktualny stav




llustracia prepojenia zariadenia Raspberry Pi so senzorom Tl LM74

3-wire SPI

laspberry Pi 2 Model B V1.1

© Raspberry Pi 2014
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Schéma prepojenia zariadenia Raspberry Pi so senzorom Tl LM74

keramicky kondenzator
0.1pF

LM74
S1/0 Ve S—
5C G
$=—1GND NC
rezistor
10k [EE—
+5%

&
GPIO2 SDA1 12C GPIO21
GPIO3 SCL1 I2C GPID20
GPIO4 RaspberryPi GPIO16
GPIO17 Model 2 v1.1 GPID12
GPIO27 ID_SC 12C ID EEPROM
GPIO22 GPIO7 SPI0_CE1_ N
GIPO10 SPI0_MOSL GPIO8 SPI0_CEO_N
GPIOY SPI0_MISO GPID25
GPIO11 SPI0_SCLK GPI024
ID_SD 12C 1D EEPROM GPID23

GPIOS
GPIOG
GPIO13
GPIO19

GPIO26

O
G

GPIO18 PCM_CLK
GPIO15 UARTO_RXD
GPIO14 UARTO_TXD

fritzi




Kddovanie celych ¢isel v dvojkovej sistave

Eislo Priamy kdd Inverzny kéd Doplnkovy kéd
(sign bit) (1's complement) (2's complement)
3 0011 0011 0011
2 0010 0010 0010
1 0001 0001 0001
0 0000 0000 0000
-0 1000 1111 N/A
-1 1001 1110 1111
1010 1101 1110
-3 1011 1100 1101




Dvojkovy doplnok (Two‘s complement)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

0(0|O0 01T {1[0[O0|1]{0][0 001 | 1]1]| =320

@ 1's complement (negacia)

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

Tttt jp1{o0jo0 (1 |1f{o{1t (111170700

@ pripocitanie 0001,

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

T 111 {o0 0117011 (1 {1]70]0| 1] =-3207

TC=Two's complement




Dvojkovy doplnok (Two‘s complement)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Tt 1 1[0 (01T (1[0 (1T [T [1T]1]0[0] 1] =320

@ od¢itanie 0001,

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

Tttt jp1{o0jo0 (1 |1f{o{1t (111170700

@ 1's complement (negdcia)

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

ojofofof1|[1]0fof1[o]ofofo|1[1]1] =320,

TC=Two's complement




Prijatie zakddovanej informacie o teplote zo senzora

0 C 8 - hexadecimalne

0,00 0|1 |1]0[0]1T[0|0]0]|0|1 1]|1|-biname

~— e

%
K 13 bitova informdcia o teplote zakddovana pomocou dvojkového doplnku )

Y

vystupné data vysielacej fazy (2 bajty)




Spracovanie prijatych dat - kladné hodnoty

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

0|00 |01 |{1T(O0OjO0O(fT]O0O[O0O|OfO|1T |1 T

@ bitovy posun doprava o 3 bity

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

o 0/0j0|0|O0O[O0O|1|1|O0O(O0O{1T]O0O]O0]|O0 0O

@ prevod do desiatkovej sdstavy

400
@ vynasobenie hodnotou teplotného rozlisenia 0,0625

25°C




Spracovanie prijatych dat - zaporné hodnoty

F 3 8
{ : Y : Y : »
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
111/ 1{0(0 1|1y 170;0(0101]1]1
urcuje zapornu @ odcitanie 0001,
teplotu
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

Tttty 1j000 1|1 {1y0{0;0(0|1 ;1,0

@ 1's complement (negacia)
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

o 0,001/ 1({0|0JO0O |1 1T 1T(1T]0]0]1

@ bitovy posun doprava o 3 bity




Spracovanie prijatych dat - zaporné hodnoty

15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0

0|00 |O0f(O|O(O|Tf1T]O0[O0O]jO(fT1T|1T]1] 1

@ prevod do desiatkovej sustavy

399

@ vynasobenie zapornou hodnotou teplotného rozlisenia 0,0625

-24.9375°C=-25°C




Uspesnd komunikacia so senzorom a nacitanie dat o teplote

pi@raspberrypi ~/Desktop/bulldog-examples § sudo mvn exec:java -Dexec.mainClass="org.bulldog
.examples.LM74Example”

[INFO] Scanning for projects...

[INFO]

[INFO]

[INFO] Building bulldog-examples 0.2.1-SNAPSHOT

[INFO]

[INFO]

[INFO] --- exec-maven-plugin:1.4.0:java (default-cli) @ bulldog-examples ---
Temperature: 28.5625

[INFO]

[INFO] BUILD SUCCESS

[INFO]

[INFO] Total time: 10.016s

[INFO] Finished at: Fri Nov 06 01:22:05 CET 2015
[INFO] Final Memory: 10M/24M




« Apache Camel komponent pre pracu s teplotou

TemperatureComponentJ

vytvara

{ TemperatureEndpoint J WBCERIR G

nacitanie a priprava senzorov
creatww‘ucero

spravy
spracovavanie dat o teplote - TemperatureConsumerH TemperatureProducer | -generovanie sprav s datami o teplote
poll() process()




 Analyza existujucich kniznic pre pracu s perifériami

WESD "™  BULLDOG

RaspberryPi.Net

Pigpio  Raspberry# 10

WiringPi

PiLowLib

Raspi.js

Framboos




Sthrnny prehlad vlastnosti analyzovanych kniznic
C. Nazov Jazyk GPIO1/O SPI 12C PWM UART
1 | Bcm2835 C, C++ v v v
2 | Bulldog C, Java v v v v
3 | Framboos Java, Scala v X X X v
4 | Johnny-Five JavaScript v v Vv v v
5 | Libmraa C, C++ v v v v v
6 | LibsensorPy Python v v v X X
7 | Pid) C, Java v v v v v
8 | Pigpio C v v v v v
9 | PiLowlLib Python v v X v X
10 | RaspberryGPIOManager C# v X X X X
11 | RaspberryPi.Net C# v v ? v ?
12 | Raspberry# 10 C# v v v X X
13 | Raspi.js C++, JavaScript, Python v X v v v
14 | WiringPi C,C++ v v v v v




 Analyza dostupnych loT platform

A gap analysis of Internet-of-Things platforms

Julien Mineraud®*, Oleksiy Mazhelis”, Xiang Su®, Sasu Tarkoma

“Department of Computer Science, University of Helsinki, Finland
* Department of Computer Science and Information Systems, University of Jyvaskyla, Finland
“Department of Computer Science and Engimeering, University of Oulu, Finland

A gap analysis of Internet-of-Things platforms
Abstract o .
We are experiencing an abundance of Internet-of-Things (IoT) middleware solutions that provide connectivity for sensors J U ll e n M I n e ra Ud

and actuators to the Internet. To gain a widespread adoption, these middleware solutions, referred to as platforms, have . o
£ to meet the expectations of different players in the IoT ecosystem. including device providers, application developers, OIEkSIy MaZhEIIS
and end-users, among others. .

In this article, we evaluate a representative sample of these platforms, both proprietary and open-source, on the Xla ng SU
basis of their ability to meet the expectations of the IoT. The evaluation is completed by a gap analysis of the current
ToT landscape with respect to (i) the support of heterogeneous hardware, (ii) the capabilities of the platform for data k
management, (iii) the support of application developers, (iv) the extensibility of the different platforms for the formation SaSU Ta r 0 ma
of ecosystems, as well as (v) the availability of dedicated marketplaces to the IoT. The gap analysis aims to highlight the
deficiencies of today's solutions to improve their integration to tomorrow’s ecosystem. In order to strengthen the finding

01

5

25 Nov

of our analysis, we conducted a survey amongst the partners of the Finnish Internet of Things program, counting over
~— 350 experts, to evaluate the most critical issues for the development of future IoT platforms. Based on the results of

>~ our analysis and our survey, we conclude this article with a list of recommendations for extending these IoT platforms

[ ) in order to fill in the gaps.

2 Keywords: Internet of Things, IoT platforms, IoT marketplace, gap analysis, [oT ecosystem.

Q

1 1. Introduction as the middleware and the infrastructure that enables the
- end-users to interact with smart objects, as depicted in

> The Internet of Things (IoT) paradigm foresees the  Figyre 1. We frame our study as a gap analysis of these
- dv\'vlnpmvm of our current environment towards new en- platforms with regard to their capacities in meeting the

~— Tiched spaces, such as smart cities, smart homes, smart  a]lenges emerging from the current development of the

~ grid, enhanced medical support and automated environ- IoT technologies. In order to evaluate the limitations of
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