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Коммуникация

Обмен информацией между собеседниками

• Понятие коммуникации

• Среда передачи

• Топология сети

• Физический протокол

• Логический протокол

• Интернет/Облако



Понятие коммуникации

• Сообщение
• Передатчик
• Кодирование
• Канал
• Расшифровка
• Получатель
• Ответ
• Шум

Обмен информацией между собеседниками

https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=87012&section=4

https://learntechit.com/the-process-of-communication/

https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=87012&section=4
https://learntechit.com/the-process-of-communication/


Средство связи

• Проводной
• Электрически
• Оптический

• Беспроводной
• Оптический
• Звук
• Электромагнитный

https://www.geeksforgeeks.org/types-transmission-media/

https://en.wikipedia.org/wiki/List_of_interface_bit_rates

https://www.electronicdesign.com/technologies/communications/article/21800967/serial-io-interfaces-dominate-data-communications

https://www.geeksforgeeks.org/types-transmission-media/
https://en.wikipedia.org/wiki/List_of_interface_bit_rates
https://www.electronicdesign.com/technologies/communications/article/21800967/serial-io-interfaces-dominate-data-communications


Топология сети

https://www.guru99.com/type-of-network-topology.htmlhttps://en.wikipedia.org/wiki/Duplex_(telecommunications)

Half Duplex Full Duplex

https://www.guru99.com/type-of-network-topology.html
https://en.wikipedia.org/wiki/Duplex_(telecommunications)


Протокол связи

• Физические протоколы

• Логические протоколы

https://iebmedia.com/index.php?id=4582&parentid=63&themeid=255&showdetail=true

Набор правил, согласованных между собеседниками для 
обеспечения безопасной передачи информации

Сообщение - структура данных, упакованная в 
соответствии с конкретным протоколом связи.

https://iebmedia.com/index.php?id=4582&parentid=63&themeid=255&showdetail=true


Физические протоколы —
последовательный и параллельный

ARINC 818 Avionics Digital Video Bus

Atari SIO (Joe Decuir credits his work on Atari SIO as the basis of USB)

Binary Synchronous Communications BSC - Binary Synchronous Communications

CAN Control Area Network Vehicle Bus

ccTalk Used in the money transaction and point-of-sale industry

CoaXPress industrial camera protocol over Coax

DMX512 control of theatrical lighting

Ethernet

Fibre Channel (high-speed, for connecting computers to mass storage devices)

FireWire

HyperTransport

InfiniBand (very high speed, broadly comparable in scope to PCI)

I²C multidrop serial bus

MIDI control of electronic musical instruments

MIL-STD-1553A/B

Morse code telegraphy

PCI Express

Profibus

RS-232 (low-speed, implemented by serial ports)

RS-422 multidrop serial bus

RS-423

RS-485 multidrop multimaster serial bus

SDI-12 industrial sensor protocol

Serial ATA

Serial Attached SCSI

SONET and SDH (high speed telecommunication over optical fibers)

SpaceWire Spacecraft communication network

SPI

T-1, E-1 and variants (high speed telecommunication over copper pairs)

Universal Serial Bus (for connecting peripherals to computers)

UNI/O multidrop serial bus

1-Wire multidrop serial bus

https://en.wikipedia.org/wiki/Wireless_networkhttps://en.wikipedia.org/wiki/Serial_communication https://en.wikipedia.org/wiki/Parallel_communication

https://en.wikipedia.org/wiki/ARINC_818
https://en.wikipedia.org/wiki/Atari_SIO
https://en.wikipedia.org/wiki/Binary_Synchronous_Communications
https://en.wikipedia.org/wiki/CAN_bus
https://en.wikipedia.org/wiki/CcTalk
https://en.wikipedia.org/wiki/CoaXPress
https://en.wikipedia.org/wiki/DMX512
https://en.wikipedia.org/wiki/Ethernet
https://en.wikipedia.org/wiki/Fibre_Channel
https://en.wikipedia.org/wiki/FireWire
https://en.wikipedia.org/wiki/HyperTransport
https://en.wikipedia.org/wiki/InfiniBand
https://en.wikipedia.org/wiki/Peripheral_Component_Interconnect
https://en.wikipedia.org/wiki/I%C2%B2C
https://en.wikipedia.org/wiki/MIDI
https://en.wikipedia.org/wiki/MIL-STD-1553
https://en.wikipedia.org/wiki/Morse_code
https://en.wikipedia.org/wiki/Telegraphy
https://en.wikipedia.org/wiki/PCI_Express
https://en.wikipedia.org/wiki/Profibus
https://en.wikipedia.org/wiki/RS-232
https://en.wikipedia.org/wiki/Serial_port
https://en.wikipedia.org/wiki/RS-422
https://en.wikipedia.org/wiki/RS-423
https://en.wikipedia.org/wiki/RS-485
https://en.wikipedia.org/wiki/SDI-12
https://en.wikipedia.org/wiki/Serial_ATA
https://en.wikipedia.org/wiki/Serial_Attached_SCSI
https://en.wikipedia.org/wiki/Synchronous_Optical_Networking
https://en.wikipedia.org/wiki/Synchronous_Optical_Networking
https://en.wikipedia.org/wiki/SpaceWire
https://en.wikipedia.org/wiki/Serial_Peripheral_Interface_Bus
https://en.wikipedia.org/wiki/T-carrier
https://en.wikipedia.org/wiki/E-carrier
https://en.wikipedia.org/wiki/Universal_Serial_Bus
https://en.wikipedia.org/wiki/UNI/O
https://en.wikipedia.org/wiki/1-Wire
https://en.wikipedia.org/wiki/Wireless_network
https://en.wikipedia.org/wiki/Serial_communication
https://en.wikipedia.org/wiki/Parallel_communication


Физические протоколы- SPI

https://en.wikipedia.org/wiki/Serial_Peripheral_Interface

параллельно

в цепочке

Пиринговый

https://microcontrollerslab.com/introduction-to-spi-communication-protocol/

https://en.wikipedia.org/wiki/Serial_Peripheral_Interface
https://microcontrollerslab.com/introduction-to-spi-communication-protocol/


SPI – цифровой ультразвуковой датчик HCS-04



SPI -Протокол

https://wiki.analog.com/resources/eval/sdp/sdp-b/peripherals/spi

https://wiki.analog.com/resources/eval/sdp/sdp-b/peripherals/spi


SPI – Реализация цифрового датчика



Физические протоколы - I2C

• https://www.slideshare.net/shudhanshu29/i2c-protocol-94259889

• https://www.slideshare.net/komalmehna/38-i2-c-protocol-spi-protocol https://learn.sparkfun.com/tutorials/i2c/all

https://www.slideshare.net/shudhanshu29/i2c-protocol-94259889
https://www.slideshare.net/komalmehna/38-i2-c-protocol-spi-protocol
https://learn.sparkfun.com/tutorials/i2c/all


I2C – цифровой ультразвуковой датчик HCS-04



I2C -Протокол



I2C – Реализация цифрового датчика



Физические протоколы — USART

UART protocol

1. Idle – ”1”

2. Start bit – ”0”

3. Data –  5-9 bits

4. Parity 

5. Stop bit – ”1” ; 1, 1.5, 2 bits



Логические протоколы

https://jialinwu.com/post/ip-network-stack-writing-network-apps/

http://tefnutsecure.blogspot.com/2014/03/ip-address-ipv4-header.html

https://jialinwu.com/post/ip-network-stack-writing-network-apps/
http://tefnutsecure.blogspot.com/2014/03/ip-address-ipv4-header.html


USART - протокол реализации

Stx – 0x02
Etx - 0x03
Pnr – счетчик пакетов
SRC – передатчик
DST – получатель
P_id – тип пакета
CMD – команда
Payload – данные пакета
SC – контрольная сумма

Прием
1. Сбор байтов
2. Буферизация
3. Проверка
4. Интерпретация данных

Выпуск
1. Выбор данных
2. Упаковка
3. Создание СЦ
4. Отправка
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