Computing Summer Camp
Lab 01 - Telegram Sam

Robert O’Connor - roconnor@wit.ie
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Introduction

Upon completion of this lab, you will have:
* Setup a Raspberry Pi
* Installed and configured an application using the command line

* Successfully sent an instant message from the Pi to a smartphone/desktop

What You’ll Need

e ARaspberry 3 Model B
e Ethernet Cable

e HDMI monitor cable

e Keyboard/Mouse

e Monitor

e Power supply

e Use of a laptop/desktop /smartphone running Telegram
e SD card

Telegram

In this lab, we’re going to piggyback on Telegram, an open source cloud-based
messaging system (similar to WhatsApp) to set up a messaging system from the Pi to one
our consumer-level devices (e.g. an iPhone). In order to do this, you'll be installing an
operating system and configuring the Telegram application from the command line. Don’t
worry if you don’t understand every step as you're going along - that’s absolutely fine.
The important thing is to complete the exercise and afterwards, reflect on what you've
done. If you have any difficulty with the lab at any point, ask for assistance from the lab
supervisor.

[Note: this lab has absolutely nothing to do with 1970s glam rockers T-Rex. It’s just

some free word association and I like the song ‘Telegram Sam’]
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Steps
Step 1 - Set Up the Raspberry Pi

Connect up all of the required components for your Raspberry Pi. DO NOT plug in the
power until the lab supervisor has checked it is connected up properly.

You should have a HDMI monitor cable, a network cable (ethernet), USB mouse and USB
keyboard. You will also need to put the SD card (which contains Raspbian) in the card
reader slot on the Pi.

To reiterate - DO NOT plug in the power until the lab supervisor has checked it is
connected up properly.

Once you've got this bit signed off by your lab supervisor (i.e. Me!), you're good to turn
on the device (Step 3).

Questions to Ask Yourself:

* Can you identify each of the components on the Pi board?
e  Which connectors link up which parts?

*  Why must you wait before turning on the power?
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Step 2 - Turn on the Pi

Once the Pi starts to receive power, it will attempt to boot into Raspbian. You should see a
screen that looks something like this:

Documentat ion
un ind
panic+0x

init

Once the machine boots up, it will launch into the Graphical User Interface (GUI)
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From here, have a play around with some of the desktop and menu icons (play Tetris if
you like!)
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Check that you have a valid network connection by opening up the web browser and

visiting some page on the internet. I like to use http:/ /news.google.ie as my tester page
and I can usually tell if the browser is displaying a cached page.

Next, open up the Terminal program. This is where you can enter command-line
instructions. You can see this in the top left hand dock of the screen, titled Terminal

&, raipberryps - Remcte Deskiog Comnection - O X
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Enter the command “ifconfig” in the terminal. This will display all of the network
configuration information. Look for the line labelled “eth0”. This should display the
ethernet information. The “inet address” line displays your IP address. This isn’t
necessary for this lab, but it’s good information to have.

Questions to Ask Yourself:

* What is the relationship between the command-line and the GUI?
* Whatis a “cached page”?

* Whatis an IP address?
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Step 3 - Install and Configure Telegram
Now it’s time to get down and dirty with the command line. We're going to execute a
bunch of commands here - a lot of this may seem like gibberish to you, but just go with it

for the time being. In a few months, you'll be fluent gibberish speakers (typists)!

We'll be installing Telegram as per instructions found on the web, largely from two

sources:
e http:/ /www.instructables.com /id / Telegram-on-Raspberry-Pi
e http:/ /www.emmeshop.eu/blog/node/44

I have them summarised here, but it’s good to acknowledge our sources.

In the command line, run the following commands. You must type these EXACTLY. Some
commands will take longer to execute than others. While they’re executing, open a
browser and see if you can figure out what each is doing. Each time you execute a
command (by pressing the return key), the terminal will output feedback to the screen -
however, it may seem like more gibberish ... but it’s not!

sudo apt-get update

sudo apt-get install libreadline-dev libconfig-dev libssl-dev

lua5.2 1liblua5.2-dev libevent-dev make

You'll be asked if “you want to continue” installing this software. Enter Y (for YES!)

git clone --recursive https://github.com/vysheng/tg.git && cd tg

This one might take a while. If you have any configuration errors, you'll need to

address them. If it kicks up an error about Python, you might need to execute the

following command, which manually installs the correct version of Python.

sudo apt-get install python2.7-dev

You may also get an error about JSON. The following command should fix this:
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sudo apt-get install libjansson*

If you've received either or both of those messages, it’s because certain software

libraries that Telegram needs are missing and need to be installed. Assuming all is fixed,
you’ll need to the ./configure command again. If you still have errors, as your lab

supervisor.

The next step is tricky. A slight inconsistency has arisen with the latest version of the
Raspbian Operating System and the telegram-cli application. In order to fix this, you're
going to need to edit two lines of code. You don’t need to understand the code, you just

need to make teeny-tiny modification (i.e. hack!) so it will work!

nano tgl/mtproto-utils.c

This will open up the nano text editor. You'll need to scroll down to find the function
named static unsigned long long BN2ull .... it's at Line 101. You can check your current

position by holding down the CONTROL button and pressing C (simultaneously)

P pi@raspberrypi: ~/tg/tql -
GNU Modified |~

nane 2.2.6 File: mtproto-utils.c

You'll need to change the line 101 (where the cursor is above) from

assert(0);
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to

[[assert(0);

This comments out that line so the compiler ignores it.

You’ll need to do the same thing at line 115 in the function named static void ull2BN

. If you run into any difficulty here, ask your lab supervisor for some help.

Once you're finished editing those TWO lines. Press CTRL-X to exit nano and type Y

to save the changes (when promoted).

The next command is the big one. This compiles the code and creates the Telegram

executable.

This will take a while. While the system is “making”, you can also move onto the

next step and set up your Telegram account.

Questions to Ask Yourself:

e Whatis sudo?

e Whatis apt-get?

e What are libraries?

e Whatis git?

e  What does compiling do?
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Step 4 - Register with Telegram

Visit www.telegram.org and set up a Telegram account (this is free). You should also
download one of the free Telegram client apps for phones. Once this is completed, you
should have an account set up with a username and phone number.

It is very important that you set up a username with your account. You can do this in the
Settings page:

@roboconner

You'll need the username so that people can message you without knowing your phone
number.

Step 5 - Connect the Pi to your Telegram Account

Back to the Pi. Once the system has “made” itself, you should run the following
command:

bin/telegram-cli -k tg-server.pub -W

The first time we start telegram you must enter the phone number, including international
code (for Ireland it’s +353). So if your phone number is 0871234567, you’ll have to enter
+353871234567 (drop the first zero)

You should then receive on your phone a sms message with an authentication code. Enter
it at the prompt on the Pi.

Now you are ready to use Telegram. You can only message someone in your friends list.
Add the classmate next to you to your friends list (this is very easy!) on Telegram and then
send them a message.
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You will have successfully completed the lab, if you can send your friend a message from
the command line. The format for the msg command is:

msg @<username> message

So you could message joebloggs with the following command. Ideally, the person sitting
next to you is joebloggs

msg @joebloggs Hello World!

Assuming other classmates get set up too, send some messages to one another.

Telegram is a lot more powerful than sending simple text messages. A list of other

commands is available here - http:/ /www.emmeshop.eu /blog/node/44 - can you

successfully send a photo to your classmates?
That’s it! But wait ....
It's important that we shut down the Raspberry Pi before turning off the power. To do

this, you can select “shutdown” from the GUI menu. Or if you want to be hard-core, enter
the following command at the terminal.

sudo shutdown -h now

Once the Pi switches off, remove all the connections and tidy away all of the components.

Questions to ask yourself:
e Why did Telegram require authentication?
* What other uses could this have, besides simple messaging to humans?

Conclusion

Even though it may have seemed simple, there was a lot going on here. You've worked
with a new operating system, then installed and configured an app from the command
line, linked it to a cloud service and successfully sent a message to another person.

That deserves a prize - https:/ / www.youtube.com / watch?v=duZ7jfDYe5LI
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