Grab and uncompress the operating system image
If your laptop doesn’t currently have the tool Win32DiskImager installed on it you can pull the application down from http://connectionblocks.com/tools
If need be, download Win32DiskImager-0.9.5-install.exe and run it. Respond appropriate to install the application.  

Based on the arm box you have been given you need to pull down the appropriate image file.  You will have been give either an Orange Pi one, an Orange Pi PC or a Nano Pi Neo.  The images are available at http://connectionblocks.com/tools, however because of their size they might be provided to you via another method.

The images are:

	Armbian_5.35_Nanopineo_Ubuntu_xenial_default_3.4.113.7z
	2018-03-04 18:30
	214M

	Armbian_5.38_Orangepione_Ubuntu_xenial_default_3.4.113_desktop.7z
	2018-03-04 18:26
	574M

	Armbian_5.38_Orangepipc_Ubuntu_xenial_default_3.4.113_desktop.7z
	2018-03-04 18:26
	578M


If you don’t currently have 7-zip installed you can grab it from http://connectionblocks.com/tools and install it.

Once you have 7-zip installed and the Armbian 7z file on you laptop you can right mouse click on the file, which should bring up a menu, then → 7-zip → Extract Here.

This will decompress the file and put the decompressed file in the same directory.

Burn the operating system image to SD card
Place your micro SD card into the SD card caddie and then place the caddie into the SD card slot of you laptop

Run Win32DiskImager.

Click on the folder icon in the Win32DiskImager tool and find the Armbian file you decompressed above and select it.

Next to the folder icon should be the disk that is to be written, this should be something like E.  If it’s C  then call for help, as you don’t want to overwrite your laptop hard drive.  

Click on the Write button to write the image to the SD card.  You will get warning asking if you want to continue, select “Yes”

It’ll take a couple of minutes for the image to write to the SD card.  Once it’s done you’ll get a “Write Successful” pop up with an OK button, click on “OK” and then close the Win32DiskImager program.

Insert the micro SD card in your ARM board
We need to eject the SD card.  On the task bar, on the right hand side fine the icon for USB devices, right click on the icon, you should have an option to “Eject XXXX Disk Device”, right click on this option.

Physically eject the SD caddie from you laptop.  Pull the micro SD card from caddie and place the SD card in the appropriate slot of your ARM board.

Flip the top of the case and sit your ARM board on top so it isn’t touching the desk.  

Connect the USB to TTL adapter and micro USB cable to the ARM board console port
Pull out your USB to TTL adapter.  This adapter allows you to connect from a PC USB port to the Pi console port.

For the Orange Pi one the three pens for the console port are next to the Network slot.  From the edge of the board they are Transmit Data (TXD) , Receive Data (RXD)  and Ground (G) .   

For the Orange Pi PC the three pens for the console port are between the power connector and the HDMI connector on one of the long edges of the board.  Starting with the pin closes to the power connector they go Ground (G) , Receive Data (RXD) and Transmit Data (TXD).

You connect the USB RXD line to he Pi TXD line, the USB TXT to the Pi RXD line and the USB G to the pi G.  

We also use the 5V pin on the USB device so connect the cable to the 5V on the USB but do not connect it to the Pi.  

Connect the micro USB cable to the Pi’s micro USB slot.

Rest the Pi back on the top of the plastic case.

Access the console port through the USB to TTL device on the laptop
You plug the USB to TTL adapter into you laptop.  If the drivers have not been installed for this device you should get an error message indicating the drivers need to be installed.  

If you need to install the driver you can grab it from http://connectionblocks.com/tools/ . The driver file  is  CP210x_Windows_Drivers.zip 

If you need to install the driver, after downloading the file right mouse click on the file and select “Extract All”.  It’ll pop up a window.  Just click on the “Extract” button.

The laptops are 32 bit machines, you can verify this by clicking the Windows button on the task bar, right mouse click on “Computer” and select “Properties”.  The “System type” will be either 32-bit or 64-bit Operating System.  For a 32 bit machine you run CP210XVCPInstaller_x86 and for a 64 bit machine run CP210XVCPInstaller_x64.  Select the “Run” button in the pop up.  Respond to any queries as appropriate, finishing with the “Finish” button.  

Inserting the USB to TTL device, with the drivers loaded should add a new “COM” device to your computer.  To find the device, in the Windows button search field enter device and then select “Device Manager”.  Click the triangle next to Ports to expand this.  If all when well there should be a “Silicon Labs CP210x ...” device that identifies a COMx name, x is a number.  We need this COM name to connect to the console port.

Start putty.  If it isn’t already in the laptop “Download” folder you can download it from: https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html. You want the 32 bit Alternative binary file for putty.exe on this page.

In putty select the Serial button.  Change the Serial Line text box to match the COMx name you saw in the Device Manager above.  Change the speed to 115200.  In the Saved Session field enter pi and then click the “Save” button.  Then click the open button.

Power on the Orange Pi using the 5v line from the console port
At this point we’re ready to power on the Orange Pi.  We do this by being very careful to only touch the     plastic lid and the medal Network connector while plugging the USB to TTL 5V line to pin #4 of the 40 pin header.  Look for a white triangle next to these pins, the triangle identifies pin 1.  Pin two in directly across from Pin 1 in the second row of pins, pin 3 is the second pin over in the same row as pin 1, pin 4 is the second pin in the row with pin 2, directly across from pin 3.  When you think you’ve identified the right pin call the mentor and he will verify you’re ready to make the connection.  

If all goes well, in the putty window, while the Orange Pi is booting, you will see the console messages streaming out and it will end with a login prompt.  The user-name is root and the initial password is 1234. 

After you enter this it will ask you for the current password, enter: 1234

It’ll ask you to enter a new password, enter: orangepi

It’ll ask you to verify this password, enter: orangepi

 If this is successful it will ask you to provide a user-name enter: pi

It’ll ask you for a password for this user, enter: orangepi

It’ll ask you to verify this password, enter: orangepi

It’ll ask you for a Full Name, enter: orange  pi

It’ll ask you for a Room Number, just hit the enter key

It’ll ask you for a Work Phone, just hit the enter key

It’ll ask you for a Home Phone, just hit the enter key

It'll ask you for a Other, just hit the enter key

It’ll ask you if this information is correct, assuming it is enter: Y 

It’ll tell you something about your display setting and ask if you want to change them, enter: n

It’ll tell you a reboot, but wait

Disable daily auto updates to keep them from getting in the way later:

Execute the following at the orangepi command prompt


sudo systemctl disable apt-daily.service


sudo systemctl disable unattended-upgrades.service


sudo systemctl disable apt-daily.timer
Now reboot to finish re-sizing the file system, enter:  shutdown  -r  now

Configure the micro USB On the Go port as an ethernet device
After the reboot we want to configure the device to use the micro USB port, which is an “On the Go” (OTG) as a network gadget.  

In the putty console window log back into the system as user pi, with password orangepi.

Become super user by entering:  sudo bash

Set the gadget USB OTG kernel module to load at boot:  echo g_ether >> /etc/modules
Next we configure an IP on the gadget device:  nano /etc/network/interfaces

Enter the following lines at the end of the file

auto usb0

iface usb0 inet static

address 192.168.137.2

netmask 255.255.255.0

gateway 192.168.137.1

dns-nameservers 8.8.8.8

pre-up /bin/sh -c 'echo 2 > /sys/bus/platform/devices/sunxi_usb_udc/otg_role'

Save the file 

Test bring the interface up by entering, if you rebooted you wouldn’t need the first two commands: 


Load the kernel driver:  modprobe   g_ether

Tell the kernel to put the usb in ethernet gadet mode:



 echo 2 > /sys/bus/platform/devices/sunxi_usb_udc/otg_role


Tell the kernel to bring up the interface:  ifup usb0


Check to see if an ip is associated with the device:  ifconfig usb0

If this is the first time a USB gadget has been used on this laptop windows will install the RNDIS driver.  

Enable Internet Connection Sharing on the laptop
We’re going to configure PC to allow the Pi to connect to the internet through the PC.

First thing we need to do the following on the PC is make sure Windows Firewall is enabled as it is required for internet connection sharing to work.

a. On the laptop click the windows button .

b. Type “services.msc” in the Start search box and hit “Enter”.

c. Right-click “Windows Firewall” and click “Properties”.

d. In the “General” tab, select “Automatic” under the “Startup type”.

e. Click "Start" to start the service.

f. Click “Apply” and “OK”.

Next we need to access the network devices on the laptop

· On the laptop click the windows button

· Windows 7:  Type “network” in the Start Search box and click on “Network and Sharing Center”

· Windows 10:  Type “network” in the Start Search box and click on “Network status” → Click on “Change adapter options”

· If all is right you should have three interfaces, A Wirelesss Network Connection, and Local Area Connections 1 and 2.  Local Area Connection 2 should be the USB Ethernet/RNDIS Gadget.  If it’s not 2 do you see it as another number, if so you’re fine.  If don’t see it then talk with the mentor.

· Right click on the Wireless Network Connection and select Properties

· Click the Sharing tab

· Check the box to “Allow other network users to connect through this computer’s internet connection”

· Select “Local Area Connection X” from the pull down, where X identified this as the USB Ethernet/RNDIS device you identified above.

· Click the “OK” button, you’ll get a popup, to which you click the “OK” button 

At this point we should have internet connection sharing working.  Let’s test it out.

First bring up a command window on the PC and then see if a ping works:  ping 192.168.137.2

Assuming the ping works then use putty to make an ssh connection to 192.168.137.2,  remember the username is pi and the password is orangepi.

Set up a vnc server on the pi unit so we can access the GUI interface
From the ssh connection you made in the last step, update available packages:  sudo apt-get update

Install a vnc server:  sudo apt-get install tightvncserver

Start the vnc server: vncserver

You will be asked for a password to control access to the vnc server, enter: orangepi

You will be asked to verify the password, enter: orangepi

You will be asked if you want a view-only password, enter: n

Check to see if the pi is now listening on port 5901:  netstat -lnt

On the laptop use VNC Viewer to connecto the the pi,  you connect to 192.168.137.2:5901

Install pi-hole on the pi to use as the DNS server and filter ads. 

Note!!!!!: in the instructions it says you need to tunnel ports 80 and 443, you don’t need to do this because when it tell you to go to http://localhost/admin simply go to http://192.168.137.2/admin.

Note!!!!: During the install of pi-hole it asked you to choose the Interface, you mus select usb0

Use the pi-hole instructions (http://connectionblocks.com/azure/pi-hole.doc)  and install pi-hole on the pi box and set the laptop to user the pi  (192.168.137.2) as it’s domain server.

Note: The first time I ran through the installed it ended with an error: “RTNETLINK answers: File exists”.  If you get this error try the following as it seemed to fixed the issue when I ran through the steps:
Login via the console port and enter the following commands
sudo bash
ip addr flush dev usb0
ifdown usb0
ifup usb0
Then run the pi-hole install command a second time and hopefully it’ll work.
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