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Rozdéeleni systemu podle uziti a slozitosti

* Hola deska
(bare board)

* Registrace smycek

(Hardwario)

* Arduino

(single thread, setup, loop)

*RTOS

(uC/OS-II, lIl, Nut/OS, FreeRTOS, Zephyr, uTasker, Contiki)

*Linux / Windows

Cena, rychlost vyvoje, spolehlivost
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Rozdéeleni systemu podle uziti a slozitosti

*Hola deska (bare board)
* \V/Se programuji sam
* VVyrobce Cipu dodava SDK

* Tool pro nastaveni pinu a hodin
(NXP MCU Xpresso, ST Cube MX)

* API pro periferie platformy

(12C, SPI, EEPROM, flash, Casovace)
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Rozdéeleni systemu podle uziti a slozitosti

*Registrace smycek

* Zjednoduseni kodu,

* hlavni smycCka rozdelena

* Vlastne stale neni OS

* Pouze u cpu s velmi malou pameti
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Rozdéeleni systemu podle uziti a slozitosti

*Arduino

* 8-bit AVR RISC

* 32-bit STM32x, NXP Kinetis MK6x (Teensy)
* setup, loop

* Knihovny, hotove x obtizneji se pisi

* Horsi ladeni
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Rozdéeleni systemu podle uziti a slozitosti

*RTOS

* Komunikace / synchronizace mezi viakny
* Mutex, semafor, msg, event, priority

* Drivery (periferie, na Cipu, bus based)

* File systemy (FAT, flash)

* Protokoly (TCP + aplikacni, M2M)

* Crt systém (open, read / write, close)
*VSe slinkuji v 1 image (vatsinou)
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Rozdéeleni systemu podle uziti a slozitosti

‘Linux

* MMU (ochrana proti chybam)

* Flexibilita + vice sluzeb x vetsi naroky na hw
* Bootloader + loader programu (elf)

* Konfigurovatelnost (build systemy)

* Moduly

* Sdilené knihovny
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Rozdéeleni systemu podle uziti a slozitosti

‘Linux ...

* Init systém, udev / kdev

* Pripojitelnost file systému (ext2 - 4, NFs, JFFs2, UBI)
* Packages (apt-get) ovpN, Ipsec, Java HMI (Qt)

* Pipes (grep)

* Shell + skripty, terminal (konzole) x ssh

* Http, cqi, cli (shell)
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Rozdéeleni systemu podle uziti a slozitosti

‘Linux ...
* BezpeCnost firmware
* ARM TrustZone, certifikaty

* Build systems (Yocto, flexbuild, buildroot, LTIB)
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Ukazky reseni - Bare board

Bare board
* Ovladani GPRS modulu DTR signalem

* Implementace stavoveho automatu
(Podle datasheetu modulu)

* Kinetis® MKO2L, Arm® Cortex®-M0+
* 32kB RAM
* Ultra Low Power Mode - 9 yA @ 250 kHz
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Ukazky fedeni - RTOS Nut/OS

*RTOS Nut/OS

* Energeticka gateway pro obnovitelne zdroje
* Datalogger + M2M (sNmP, Modbus Sunspec, SOAP, XML)
* Modularni system

* Coldfire® MCF52259, M68k @ 48 MHz

* 512kB on chip flash, 512 kB static RAM

* Ethernet 10/ 100 Mb
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Webovy server SM2-MU: Responzivni design

Solar # Setup Wizard Old Design ) Solar Monitor |l Portal g Wiki

................. Monl’ror Overview SolarMonitor - Studer Test

# Overview e
H Owervi a
y o h m
Inverter(s) Total Produced Energy from inverters Tracken(s) Total Produced Energy from trackers

Today Earnings Today Earnings
lshl Charts
0.0kWh 0.0 0.0kWwh 0.0
® Alerts Total Earnings Total Earnings
Inverters (Hybrid)
Name State Mode Temperature E}ri;;:lkﬁ:;wer Power (0.2kW) Updated
XTH 8000-48V (L1) @ Charger -°C 10498 W 141.96' W Os
- XTH 8000-48V (L2) @ Charger -°C 151W 4299'W Os
XTH 8000-48V (L3) @ Charger -°C -20W 4299 W Os
MPP Trackers
MName State Mode Temperature Arr Power (OkW) Power (0.1kW) Updated
VT 80-48V @ Night 22°C ow 52W Os
VS 70-48V @ Night 22°C ow ow Os

@ Night 22°C ow ow 0s

g e Y T = = ey T N .

www.solarmonitor.cz - Od Arduina k Linuxu SOIGI:
Monitor


http://www.solarmonitor.cz/

Ukazka grafu: normalni prabéh, odbér pres den

{3 % C) 0d 30.07.2018

| Dashboard |

Solar Production

Max: 3.00 [kw]
Energy:  25.23 [kWh]
Consumption
Max: 2.77 [kW]
Energy: 16.04 [kWh]
Grid or genset
Max: 3.18 [kwW]
Energy: 22.24 [kWh]
Battery SOC

Max:  100.00 [%]
Min:  83.31[%]
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RTOS - Ukazka seznamu bézicich threadu

Nut/OS Threads
HeapAvailable: 167276 runQueue: 80031848 MWDT: HTTPS
Handle | Name |Priority|[Status m Timer :::;I td quxt |64 qpec ;ﬁmmm Fsm

[80031FB4 |[Logger [40  |[SLP |[80006106 [[3000DB60|80051F30 0000 (0000 |[1404 |jo [lo |oK]|
(20051988 [SpiLog [64  |[SLP |[s0006102 [jo000  |[B0051914 [0000 (0000  |[2420 |j0 [l |OK]|
[20050ABC|jdash [0  |[SLP |joooo  [s0036788 |oosoAoc [oooo  [oooo  |[1872 [jeee -1 |oK]|
230030290 [irw_value [[55  |[SLP |[sooosco2 [ooo0  |[8oos0220 [ooo0  [oooo  |[1936 [jges -1 |OK]|
[8004FA64 [[SolarDev [[64  |[SLP |[00o0  [[30032CE4 |[8004FA08 0000 (0000  |[1956 |jo [lo |oK]|
[3004F238 |TCP  [64  |[SLP |[0000  [)300288A8 |B004F1CC 0000 (0000 |[1940 |j0 [l |OK]|
[s004EACC|RS232  [64  |[SLP |joooo  [}s0032034 |8004ETBC 0000 (0000  |[1436 |jo [lo |oK]|
(20040904 |RS485 [64  |[SLP |joooo  [s00320CC |[800408A0 (0000 (0000  |[1948 |[0 [l |OK]|
[200400D8 [[485 low [50  |[SLP |[sooosogE [jooo0  |[soo4o030 oooo  [oooo  |[gse |jo [lo |oK]|
[3003B078 [snmp  [48  |[SLP |[8003413E o000  |[8003AFAS8[0000 (o000 |[3888 [j99% -1 |OK]|
[20033DC4 |[TelSet  [[70  |[SLP |[s00s6C44 o000 |[8o033cDs [oooo  [oooo  |[1044 |jo [lo |oK]|
(20033898 [sntp  [64  |[SLP |[80005C14 [30034978 |800337BC 0000 (0000 |[B04 [0 [l |OK]|
[20032BEC|ftepsm  [32  |[SLP |[8000D2E4[[s0032CCS 80032850 0000  [ooo0  |[1s92 [jees -1 |oK]|
[20031B48 |httpdd |70 |[RUN |[s000D3C8[jo000 (80031994 [[20000504[0000 |[2124 |[0 [l |OK]|
[200310F4 |bttpd8  [[70  |[SLP |[80034238 [jo000  |[B003104C 0000 (0000  |[2392 [jo [l |OK]|
[2000D520 |bttpd7 |70 |[SLP |[80056E44 [[o000  |2000D478 [0000 (0000 |[2392 |j0 [l |OK]|
[2000CAF4|httpds |70 |[SLP |[80033330 [joo00  |2000CA4C[0000 (0000 |[2392 [jo [l |OK]|
[2000C0CS [httpd5 |70 |[SLP |[80056FF4 [joo00  |R2000C020 [0000 (0000 |[2392 |jo [l |OK]|
[2000B69C |[httpdd |70 |[SLP |[80032F44 [jo000  |2000B5F4 [0000 (0000  |[2392 |jo [l |OK]|
[oooAcTo|btpd3 |70 |[SLP |[s0033480 [oooo  |RoooABcsoo0o  [loooo 2392 [jo [lo |ox]
[2000A244 |bttpd2 |70 |[SLP |[80057244 [jo000  |2000A19C [0000 (0000 |[2392 |jo [l |OK]|
[20009818 |jhttpd! |70 |[SLP |[sooséDAsoooo  |R0009770 Jjoooo  [joooo 2392 |jo [lo |ox]
[20008DEC|[bttpd0 |70 |[SLP |[80032E70 [jo000  |20008D44 [0000 (0000 |[2392 |jo [l |OK]|
[200083C0 |judpSetup |64  |[SLP |[s0029116 o000 |P000g314 Jjoooo  [joooo  |[1108 |jo [lo |ox]
[20007E94 |Portal [[64  |[SLP |[80023E3E [[280054ADC|[20007E24 0000 (0000 |[1936 |[0 [l |OK]|
[20005E54 [lethOx |2 |[sLP |[s000D6C0[80032358 |20005DA4[0000  [jooo0 |[g24 [feee |-t |ox]
[20005A40 [HBus  [64  |[SLP |[8002A1B8[2002015C 20005904 0000 (0000 |[1732 |jo [l |OK]|
[20005214 |lcomlow k50  |[SLP |[so005178 o000 |R000516C o000 [joooo |[gs6 o [lo |ox]
[20004DES [PwrCl [64  |[SLP |[0000  [[80031EEC|[20004D84 [0000 (0000 |[1436 |[0 [l |OK]|
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Ukazka programu pro PLC Foxtrot: Cteni dat

PROGRAM prgMain

VAR INPUT

END VAR

VAR OUTPUT

END VAR

VAR
enable : BOOL := 1;
ip : STRING := '192.168.1.221:502"';
chanCode : UINT := ETH1 uniO;
tcp : BOOL := TRUE;
sm : fb SolarmonitorlO;

END VAR

VAR_TEMP
END VAR

sm(enable := enable, ip := ip, chanCode := chanCode, tcp := tcp):;

END PROGRAM

Solar
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Ukazky reseni - Linux

‘Linux

* Allen-Bradley 9300 — ENA (Ethernet Network Appliance)
* Preklad IP adres vCetné broadcastu
*VVyhledani IP zarizeni v siti + konfigurace

* OpenVPN + IPsec vCetné instalace na PC

* QorlQ® Layerscape 1021A

*2x Arm® Cortex®-A7 @ 1.2 GHz

* 256 MB NOR flash, 1 GB DDR3L RAM

* 3x Ethernet 10 Mb /100 Mb /1 Gb
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Ukazky reseni — Linux: schema aplikace

Remote Host:
192.168.5.125

Tunnel;
192.168.3.241 192.168.1.100 192.168.1.105 192.168.1.110

i |
192.168.3.240/29

\--"'"'—.—“__L?, router

98,100.76.221/4594; 192.168.1.254
>

. ' ;5] ""--i
inteme g |

.
e etce
F N i ey 92 168.1.250.
HAT Entry for I.I;fi router . - Tu ﬁ_ﬁel:
; 192.168.3.240 ENA VPN
Dst. Address  Protocel Dst.Porl | Ta Addesses | To Por
| - Ml L",_ ........ = | = b (L2 Router, L2 tunnel)
$81007620 17 udp) ", 450 ¢ Q_sr:r.1m1.25'c_ur"‘ 1154 ___'_'_'_‘—‘—-—\_
Local Interface:

192 168.3.250

D

182:168.2.32 192168231 192163330
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Dekuji za pozornost.

Dusan Ferbas
Solar Monitor s.r.o.

dferbas@solarmonitor.cz
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