
Embedded Workshop
While you are waiting for the Workshop to begin…
1. Make sure you are connected to the local Wifi

Guest Password: ???????????
  2. Needed:  

Laptop & Internet connection
Raspberry Pi, any model, or BeagleBone. 
Monitor, Keyboard & Mouse
USB and video cables. 
Don't forget your power cords. 
DS3231 module, LED(s) with limiting resistors 
Breadboard and jumper wires. 

DS3231 will be available for $2.00 each.

To make things easy please use Raspberry Pi with latest OS 
Raspbian Jessie w/Pixel to match what will be presented.

Version 1/11/2017 was used for this Workshop.
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Enable GPIO, I2C and SPI     sudo raspi-config



PI Pin Out
▶ Make sure you are connecting to the 

correct Pins!
▶ Not all Pin Outs documentation is going 

to match your Pi.
▶ Make sure you know what the Pin you 

have chosen can do what you want. 
▶ Example: using gpio2 & gpio3 pins to blink 

an LED and then discover you also need 
I2C.

▶ Example: using gpio14 and gpio15 to blink 
and LED and then discover you want an 
RS232 connection. (TX – RX)

▶ Carefully connect to the 3.3 – 5.0 & GND!



gpio commands



Write a bash script to control a Pin
▶ sudo nano flash.sh

▶ #!/bin/bash
▶ # short script flash LED gpio17
▶ echo 17 > /sys/class/gpio/export
▶ sleep 0.5
▶ echo "out" > /sys/class/gpio/gpio17/direction
▶ COUNTER=0
▶ while [ $COUNTER -lt 100000 ]; do
▶         echo 1 > /sys/class/gpio/gpio17/value
▶         let COUNTER=COUNTER+1
▶         echo 0 > /sys/class/gpio/gpio17/value
▶ done
▶ echo 17 > /sys/class/gpio/unexport



Using a GPIO pin
▶ Go to GPIO directory 

▶  cd /sys/class/gpio
▶ /sys/class/gpio $ ls
▶ export  
▶ gpio  
▶ gpiochip0  
▶ gpiochip100 
▶ Unexport
▶ Configure "export" and "unexport" for 

full access:
chmod 222 export unexport 

▶ Enable and Disable Pin 17
▶ echo 17 > /sys/class/gpio/export
▶ echo 17 > /sys/class/gpio/unexport

▶ Setup Pin 17 for output or input
▶ echo "out" > /sys/class/gpio/gpio17/direction
▶ echo “high" > /sys/class/gpio/gpio17/direction
▶ echo “low" > /sys/class/gpio/gpio17/direction
▶ echo  “in" > /sys/class/gpio/gpio17/direction

▶ Set the High with a 1 
▶  echo 1 > /sys/class/gpio/gpio17/value

▶ Set the Low with a 0 
▶ echo 0 > /sys/class/gpio/gpio17/value 



Using a GPIO pin (Bash Shell)

▶ cd /sys/class/gpio 
▶ chmod 222 export unexport 
▶ echo 4 > export 
▶ cd gpio4
▶ ls -l

▶ active_low

▶ device -> ../../../3f200000.gpio

▶ direction

▶ edge

▶ power

▶ subsystem -> ../../../../../../class/gpio

▶ uevent

▶ value

▶ cat direction 
▶ in

▶  echo out > direction (options: "in", "out", "low", "high")
▶ out

▶ echo 1 > value (Turns the LED on)
▶ echo 0 > value (Turns the LED off)
▶ Type the following on the command line:

▶ for i in {1..10}; do echo 1 > value; sleep 1; echo 0 > value; 
sleep 1; done 



Interacting with GPIOs from a shell script 
Shell script to blink LED connected to 
GPIO4 Make it executable

▶ After creating the shell script, change the file's mode 
such that it's executable.

▶  - Choose one - Each of these commands will set the 
user permission for execute:

▶ chmod u=rwx test1.sh    

▶ chmod u+x test1.sh

▶ chmod 755 test1.sh

▶ u is for user,  g is for group,  o is for others.

▶ r is for read permission,  w is for write permission,  x is for 
execute permission.

▶ Now, run your shell script

▶ $ ./test1.sh



Problems with your Program?
▶ Copied from Windows causes problems. Look for carriage returns.
▶ Here are some fixs: 
▶ Look for 0D by using hexdump -C filename
▶ Remove Carriage Returns:
▶ cat filename | tr -d "\r \n" > filename2
▶ Nano filename & remove carriage returns



GPIO using C or C++ Programs using system() API
▶ Interacting with GPIOs within a C / C++ program using 

system() API:
▶ Using a your favorite editor 

▶ (We recommend "Geany", already installed on Raspberry Pi)

▶ Enter the following C / C++ program:
▶ File: blinkgpio.cpp 

▶ Compile and link the above program, using gcc:  
▶ gcc -o blinkgpio blinkgpio.cpp 



GPIO using C or C++ Programs 

▶ Interacting with GPIOs within a C / C++ program:
▶ Using a your favorite editor 

▶ (We recommend "Geany", already installed on Raspberry Pi)

▶ Enter the following C / C++ program:
▶ File: gpiotest1.cpp 

▶ Compile and link the above program, using gcc:  
▶ gcc -o gpiotest1 gpiotest1.cpp 



GPIO using C or C++ Programs  using Memory Mapped

▶ Interacting with GPIOs within a C / C++ program using 
Memory Mapped GPIO:

▶ Using a your favorite editor 
▶ (We recommend "Geany", already installed on Raspberry Pi)

▶ Enter the following C / C++ program:
▶ File: gpio_map.cpp 

▶ Compile and link the above program, using gcc:  
▶ gcc -o gpio_map gpio_map.cpp 



I2C LINUX - i2c-tools
▶ cd /dev 

▶ ls –al   Look for i2c-1 i2c-0
▶ ls /dev/i2c*

▶ i2cdetect –y 1 I2cdump –y 
1


