Programming Foundations with Python:
Learn Object Oriented Programming
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Lesson 02b Notes

Course Map

So, we have seen one example of how we can use classes to design geometric
shapes, let's look at another example of how classes can make things easier.
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Send Text Messages (Story)
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So we've all used our phones to send out text messages. But
sometimes there is a need for code to send texts. Consider the
following. Taxi companies send out text messages to their passengers
informing them of the cab driver's location. Dating websites help

potential couples communicate with each other while using texts, but without sharing phone numbers
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Introducing Twilio

Now our goal is to send a text message using code, and | know of a Python package
that does exactly that. It's called twilio. And | am going to place twilio on the board.

Python Standard Library

webbrowser

Twilio does not come with the Python Standard Library, which is why | have kept it
outside of the yellow background. Twilio is one of the thousands of external Python
packages that are available for you to download and use, and there is a link in the
instructor notes that points out some of the more popular external Python packages.
For now what we are going to do, is being by downloading twilio.

Popular Python Packages - https://pypi.python.org/pypi
Download Twilio

Okay, so what we are going to do in this video is work together to get Twilio. Now,

I don't know about you, but downloading and installing software from the Internet
can sometimes be a very painful process. Although it's still a very important part
of building cool apps. So, what we have done here is, we have provided some
documentation in the instructor notes. And this documentation can guide you
through the installation of Twilio.

By the way, after we created these documents, we shared them with a whole bunch
of students and solicited feedback from those students. This way, we were able to
improve the quality of these documents and now we feel really confident. That these
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documents can help guide you through the entire installation process. If you still

have questions about the installation process, however, feel free to ask us on the

discussion forum. We are here to help. So, at this point, | recommend that you get
these download instructions and then install Twilio on your own computer.

Links

e Install Twilio on Windows
e |In Twilioona M

Twilio Download Feedback

Now, here's a question for you. Were you able to download Twilio successfully? If not,
don't worry. We are here to help. Tell us about your experience. You can even ask us,
or other students in the course, a question on the discussion forum.

were you-aile "to- donniona ™1 wio!
O Yes O No

i Ifyou have questions click the “Twilio Download Problems” discussion threac

Setting Up Our Code

Okay, let's begin writing code. Now, the first thing I've done is created a new file
called send_text.py. And as you can see, this file is empty for now.

74 send_text.py - C\OOP\send_textpy =] E
File Edit Format Run Options Windows Help
[ - S d

Then, if you go to Twilio's installation page, oh by the way, this link is also available
on the instructor notes. If you scroll down on this page, you will notice that Twilio has
provided some sample code that allows us to send text messages to our phone.
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https://s3.amazonaws.com/udacity-hosted-downloads/ud036/How+to+install+Twilio+on+Windows.pdf
https://s3.amazonaws.com/udacity-hosted-downloads/ud036/How+to+install+Twilio+on+a+Mac.pdf
https://www.twilio.com/docs/python/install

1| from twilio.rest import TwilioRestClient

3| # Your Account Sid and Auth Token from twilio.com/user/account
4 account_sid = "AC32a3c4970093448laddd5cel659f04d2"

5 auth_token =

6 client = TwilioRestClient(account_sid, auth_token)

S message = client.sms.messages.create(body="Jenny please?! I love you {§:
2 to="+14159352345", # Replace with your phone number

10 from_="+14158141829") # Replace with your Twilio number

11| print message.sid

Now, | just want to run and see if this code even works. If this program does work
only then will | try and understand how it actually sends a text message to our phone.
So, for now, all I'm going to do is copy this code and go back to my syntax program
and paste that code.

Okay, so it seems that the code is importing Twilio. Although it is a little different
than what we have seen thus far, there is this keyword here called from which we
haven't seen before, | will return to this later. Okay, if you read the next two lines in
the program they talk about account sid and authorization token. Now, these must
be for Twilio to figure out who | am. Almost like my username and password. So, let's
go to the Twilio website and figure out these two values.

Registering With Twilio

€« C A 8 https//www.twilio.com/try-twilic QY =

It's fast and free to get started.

Get building in minutes with your own twilio phone number.

First Name Last Name

Email ‘

Choose a password Password, again J
e e [ S
Okay, so here | am on the Twilio signup page. Oh, by the way, this link, its also

available in the instructor notes. Here | will sign up for free. Twilio also wants my
phone number, which I will provide. Now, I'm currently located in the United States.
Make sure you select the country where you are located. Then Twilio sends me a
verification code on the phone that | had previously registered, you will get one on
your phone too. | will enter that code in this box here.
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Okay, so they're giving me a phone number, I'm not quite sure | understand that just
yet, but | will go ahead and continue. Alright, it seems like | can do a bunch of things
here with my account, but I'm really looking for my authorization token. Where is
that? Hm? Let me just go to my account. ha! Here they are. Here's the Account SID,
and here in the Authorization Token. Now, I'm going to copy and paste both of these
into my program.

Running Our Code

So here | am back at my code and | have pasted both the account_sid and

the Authorization Token, into my program. Now the next thing | want to
change, is the body of the text message. | will change it to something | actually
want to send which is, My name is Ron Burgandy? with a question mark.

76 *send_text.py - C\OOP\send_text.py* ‘;WE‘@
File Edit Format Run Options Windows Help
from twilio.rest import TwilioRestClient =

# Your Account Sid and Auth Token from twilio.com/user/account
account sid = "ACd5751f3068d5e314ad8a61f016664900"

auth token = "fabld2al0727ffe3f3849%ace! e

client = TwilioRestClient (account sid, auth token)

message = client.sms.messages.create (
body="My name is Ron Burgandy?", I
to="+14159352345", # Replace with your phone number
from ="+14158141829") # Replace with your Twilio number
print message.sid

Ln: 9 Col: 33

Now for this 'to' number the comments in the code suggests that | have to replace it
with my phone number. So, I'm going to select and change this to my phone number
with my country code. This by the way is also the number | registered with twilio
previously. Then they say the from number, | have to replace it with my Twilio

number. Now, | remember that Twilio
actually gave me a phone number, but |

L1
didn't quite save it. So, if | go back to my %";}m,;gewm
@, 6508439139

accounts page, and click on Numbers. | ]

. wilio £ne
can get my phone number from Twilio. Sent fron\h:our;:“eﬁnm
. ccount - My e & -
Alright, back to the code and now | can accoun

) gurgandy?
change that number along with the o
@ Sent: Qptions
country code. Reply
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Next | will save and run my program and

this is the phone that I'm going to receive the text message. So I'm just going to give
my program a few seconds oh, there it is, there's my text message. Let me read it.
You probably can't read it but it says, “My name is Ron Burgandy?” Alright this just
blows my mind that a few lines of code like this can help us send a text message.
Okay, so now that this code has worked, let's figure out what's actually going on with
this code.

Python Keyword From

So now that our code has worked, let's figure out what's actually going on with this
program. Now, the first thing that strikes me is this first line of code, which is from
twilio.rest import TwilioRestClient. Now

o thus far, what we've been doing is

I l I I po rt tu rtle statements like this, where we say import
some filename.
Like in this case, import turtle, but here we

have this new word called from. So here's a task for you, we want you to find out
what this Python keyword from means? You can enter your responses in this box.

What does the Python keyword from mean?

Investigating the Code
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So the best way to find out about anything is to Google

it. So | typed in Python keyword from. Here | scanned

all of the results that were available, and then from GOO le
there | landed on this web page. By the way the link to 8

this web site is also available in the instructor notes.

Now this webpage says that Python's from statement lets you import specific
attributes from a module.

So | guess it allows you to say from module or filename import something. So | guess
our code that means, that from something called twilio.rest, we want to import
TwilioRestClient.

Now, this got me curious about what these things called Twilio.rest and
TwilioRestClient were. So then | went back to Google and tried to find out how Twilio
was actually implemented, so | typed in Twilio Python Code. Then | looked through
these results and | got to this website called GitHub. Here | could read all of the code
that actually makes Twilio work behind the scenes, by the way, this link is also
available in the instructor notes. Now in the code for twilio | find that there was a
folder called twilio so | clicked on it, now inside that folder is another folder called
rest. And within rest there is a python file which, if we look through, we will find that

there is a class called class TwilioRestClient inside it.

O twilio-python/tv. x

[ C A |8 GitHub, Inc. [US)| https://github.com/twilio/twilio-python/blob/master/twilio/rest/_init__.py Qe

yom

def set_twilio_proxy(proxy_url, proxy_port):

Connection

t\)v-il'iéj.rest. TwilioRestClient

class TwilioRestClient(object):

N

A client for accessing the Twilio REST API

m

:param str account: Your Account SID from " your dashboard
<https://twilio.com/user/account>" _

:param str token: Your Auth Token from “your dashboard
<https://twilio.com/user/account>™ _

:param float timeout: The socket and read timeout for requests to Twilio

61 def __init__(self, account=None, token=None, base="https://api.twilio.com",
62 version="2010-04-01", client=None, timeout=UNSET_TIMEOUT):

Create a Twilio RFST APT client
!l

\4_.:‘

So when we write this line of code from twilio.rest import TwilioRestClient what we
are telling the computer is, hey, inside Twilio. There is a folder called rest and inside
that folder is a class called TwilioRestClient and we are going to use that class inside
our code. And if we go back and look in our code here is how we are using that class
TwilioRestClient.

Now you know if we were writing this code from scratch we probably wouldn't have
written this line of code. We would have modified it to say from twilio import rest.
Copyright © 2014 Udacity, Inc. All Rights Reserved.


http://www.tutorialspoint.com/python/python_modules.htm
https://github.com/twilio/twilio-python

Now with this line of code, what we are telling the computer is, hey inside the folder
twilio is another folder called rest. Import that because we are going to use that in
our program, and we know that inside the folder rest is the class TwilioRestClient.
So I would now access that class by saying rest. TwilioRestClient. Let me save, and
run this program one more time to see if it still works. All right? Here's my phone and
let's see if | get a text message any time soon.

Ah-hah! There's the text message, it seems like our program still works. So in the next
video what | want to do is revisit the idea of how twilio, rest, and TwilioRestClient are
related with one another.

Where Does Twilio Come From
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So here is a snapshot of our code. Now, we know that when we downloaded Twilio,
we got, among other things, a folder called twilio. And inside that folder is a folder
called rest. Inside rest, is a python file, which has a class called TwilioRestClient.

Now, when we say rest.TwilioRestClient(), with those parentheses after the class
name, what we are really doing is calling the init function defined inside the class.
And that creates an instance. We call that instance client, and then we do a bunch of
stuff with that instance, like send SMSes.

Now, we know that TwilioRestClient is a class. And we've seen another class before
which is class Turtle. Let's figure out if there are any similarities between these two
classes.

Connecting Turtle and Twilio
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So thus far, we have seen, two examples with classes. One, when we drew shapes
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using Turtles. And then the other one, when we sent out text messages using Twilio.
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Thus far...

brad = turtle.Turtle()
k> an object of Turtle

turtle

class Turtle():
def __init__():

brad.forward(100)

é[__‘L;/,A‘\N {}
client = rest.TwilioRestClient()
K—) an object of TwlioRestClient

rest

class TwilioRestClient():
def __init__():

client.sms
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Now, when we created shapes using Turtle. We hold a line of code that read, brad =
turtle.Turtle(). Now, what we are really trying to say with this line of code here, is that
inside Python, there is a file called turtle, and inside that file, is a class called Turtle.
There it is. And when we try to access that class using this statement, especially with
this, open, close brackets, what we are really doing behind the scenes, is calling the,
init function defined inside the class Turtle. And what this function init does, is that
itinitializes, or creates space in memory for a new instance, which we called, brad.
Brad is an object or instance of the class turtle. This instance brad, can then do things
defined inside the class turtle, like, move the turtle forward.

Similarly, when we, write a line of code that says client = rest.TwilioRestClient(),
what we are really trying to say, is that, inside Twilio, there is a folder called, rest.
And inside that folder, is a Python file which has a class called TwilioRestClient. Now,
when we call this line of code, the one where we access the class, TwilioRestClient(),
with these open-close brackets, what we are really doing, is calling a function init
defined inside that class TwilioRestClient. And what this function in it does, is again
initializes or creates spaces in memory, for an object or instance of that class,
TwilioRestClient. We call that object, client. The object client, can then do things
defined inside that class TwillioRestClient, like send smses or texts.

So, in summation. You can think of a class, as a blueprint of a building. Now, this
blueprint will have certain pieces of information about the building, like the number
of rooms in the building, the area under the building etc. Now we can use the same
blueprint, to build multiple buildings. For instance, a residential complex with yellow
walls and an office building with, blue walls. Similarly, a class. Let's take the example
of class Turtle that we've used thus far. Now, this has information about the turtle,
for instance, how to make the turtle move forward, how to make the turtle turn
right,etc. Now, we can use one class as a blueprint or a template to create, multiple
instances like Brad and Angie. Now, these instances. They can do things that are
defined inside our class or blue print. Things like, move forward, turn right, and draw
acircle.

Now, recently, we've seen another class, and this class is called TwilioRestClient,
which I have just abbreviated here for lack of space. This class has information about
how to connect with Twilio and send a text message. And from this blueprint, we

can then create an instance called, client. Client can then do things that are defined
inside the class, like, send out texts. So you can think of a class, as a blueprint, which
have some basic information defined inside of them. And you can think of its objects,
as examples or instances, of that blueprint.

Send Text Messages: Mini Project
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Congratulations on finishing another project. Here is your assignment. Now that
we've seen classes in two different projects, for instance with Turtle and Twilio Rest
Client, we want you to answer the following questions on the discussion forum. The
first question is, what is a class? The next one is, what is an instance of a class? And
finally, thus far we have compared a class to a blueprint. Can you think of another
analogy to explain classes? Make sure to check this box, after you have submitted
your responses on the forum.

Send Text Messages - Mini Project

Answer the following questions on the discussion forum:
I) What is a class?
2) What is an instance of a class?

3) Thus far we have compared the class to a blueprint. Can you think
of arother analogy to explain casses?

() Check this box after submitting your response on the forum
(To access the forum click the “Send Text Messages - Mini Project” discussion thread)
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