
Real-World Python

Brahm Capoor



Download today’s lecture code 
here, complete with some dummy 

data (instructions for 
downloading your own facebook 

data can be found here).

https://web.stanford.edu/class/archive/cs/cs106a/cs106a.1204/handouts/Lecture26Code.zip


A few logistics

- Next Monday is the last class of the quarter 😢
- I’ll be holding an exam review session on Monday, the 9th of March from 

7:00 to 8:30 in Hewlett 200
- We’ll be posting final exam review resources early next week
- The LaIR is virtual next week (check the course page for details)
- Check out the honor code announcement we made in class on Wednesday

http://web.stanford.edu/class/cs106a/handouts/lecture-honorcode.html






























How does a chat application work?
Let’s pretend Nick and I 

want to chat



How does a chat application work?
Both Nick and I have a 

chat app on our phones, 
which are generically 

referred to as chat clients



How does a chat application work?
We’ll be communicating 

via a third computer, called 
a server



How does a chat application work?
We’ll be communicating 

via a third computer, called 
a server

Aside: in Wednesday’s lecture, we saw another example of servers and 
clients in action. 

Our web browsers—and our Python programs—both acted as clients, 
requesting the HTML of various webpages from servers on the other 
end of the internet. Your browser does a ton of work to make the 
website look fancy, and your Python program just displays the raw 
HTML. 

In general, a client is any program that requests information over the 
internet, and a server is any program that furnishes clients with that 
information.



How does a chat application work?
Whenever I send a 

message to Nick, I’m 
actually sending it to the 

server

Let’s give everyone an 
A!



How does a chat application work?
The server appends this 

message to a log 
containing all our 

messages

Nick: hi!
Brahm: hey!
…
Brahm: Let’s give 
everyone an A!



How does a chat application work?
Now, when Nick next 

opens up his chat app, he 
requests our entire 

message history from the 
server

I want my messages 
with Brahm



How does a chat application work?
The server retrieves our 

message log...Nick: hi!
Brahm: hey!
…
Brahm: Let’s give 
everyone an A!



How does a chat application work?
... and sends it down to 

Nick...

Nick: hi!
Brahm: hey!
…
Brahm: Let’s give 
everyone an A!



How does a chat application work?
...and now Nick has the 
message I sent him...

Let’s give everyone 
an A!



How does a chat application work?
...and he can respond in 
exactly the same way!

Let’s do it!



How does a chat application work?
This is a very simplified 
model of chat applications 
(come chat afterwards if 
you’d like to learn about 
how things like encryption 
and modern-day apps 
work!), but shows us the 
three important parts of a 
chat application:

1. The client
2. The server
3. The log

Nick: hi!
Brahm: hey!
…
Brahm: Let’s give 
everyone an A!
Nick: Let’s do 
it!



How does a chat application work?
There are many fascinating 
things about this system, 
but to me, the most 
interesting is the fact that 
the log of all our messages 
can be stored in a file, and 
therefore analyzed. 

It would be great if I could 
get access to it...

Nick: hi!
Brahm: hey!
…
Brahm: Let’s give everyone an A!
Nick: Let’s do it!



facebook.com/dyi 

https://www.facebook.com/dyi/




The first facebook message I ever received: 

“ur profile pic is lame and u have one friend. lol!! [...]”



The first facebook message I ever received: 

“ur profile pic is lame and u have one friend. [...]”

Since then, I have sent or received a little less than 400,000 messages. 



The first facebook message I ever received: 

“ur profile pic is lame and u have one friend. [...]”

Since then, I have sent or received a little less than 400,000 messages. 

Let’s have some fun.



Each line of the file looks like this:

<timestamp>  <friend>  <message>  <status>

<timestamp>: how many months after my account’s creation the message was sent

<friend>: my conversation partner

<message>: the body of the message

<status>: Whether I received or sent the message.

These fields are separated by tab characters (‘\t’)



Getting your own data
- You can download your own data from facebook, but unfortunately, it 

doesn’t come in the format we’re using today
- It’s a format that’s useful for many kinds of programs, but a little too complex for our 

purposes

- I wrote a Python Program that takes the files you can download from 
facebook, and converts them to the format I described in the previous slide

- If you’re interested in making your own data file, follow the instructions in 
the next few slides. Otherwise, skip forward to the main lecture. 

Extra slide



Getting your own data
- First, request to download your own data from facebook. 

- Click ‘download your information’
- In the top bar, select ‘JSON’ from the ‘Format’ dropdown
- Click ‘Deselect All’ at the top right of the options menu, and then scroll down and reselect 

‘Messages’
- You can download whatever else you want (it’s all super interesting!), but the download 

will take longer to process. I don’t recommend downloading your photos and videos, 
because the size of the download increases almost exponentially.

- Click ‘Create File’
- Facebook will take a while to create the file, but will shoot you an email within about an hour 

(if you’re downloading only your messages) with a link to the download
- As a side note, it feels really cool to be doing something that takes even a company 

the size of Facebook a while :) 

Extra slide

http://facebook.com/dyi


Getting your own data
- Once you’ve downloaded your data, unzip it and open it up. 
- You should see a folder called messages/ which contains at least some of 

the following subfolders:
- archived_threads/

- filtered_threads/

- inbox/

- message_requests/

- stickers_used/

- Open the inbox/ folder, and download and copy this Python program into 
it. You’ll need to right click the link on this slide and click ‘save as’.

Extra slide

http://web.stanford.edu/class/cs106a/handouts/parse_messages.py


Getting your own data
- Open parse_messages.py (the file you just downloaded)
- You are not responsible for understanding this code, but it is exhaustively 

commented if you’re interested in reading it!
- Modify the MY_NAME, ACCOUNT_CREATION_YEAR and 

ACCOUNT_CREATION_MONTH constants to be your details. Set ANONYMIZE to 
False to deanonymize your friends. 

- Open the inbox/ folder in your terminal, and run this command:

 python3 parse_messages.py

- I’ve only tested this script on my own data, email me if anything goes wrong.

Extra slide



Getting your own data
- If parse_messages.py completed successfully, a new file should have been 

created in the inbox/ folder called message_logs.txt
- Copy message_logs.txt into this lecture’s code folder, and you’re ready to 

start analyzing! chat_utils.py and Chat Analysis.ipynb should already 
be set up to work with it.

Extra slide



We’re going to ask two questions of our data today:

1) Who do I talk to, and how much do I talk to them?
2) What do I talk about?



We’re going to ask two questions of our data today:

1) Who do I talk to, and how much do I talk to them?
2) What do I talk about?

To answer them, we’re going to calculate and store two kinds of data:

1) How often I talk to each of my friends
2) How often I use particular words



How often do I talk to my friends?
I want to know — for each friend I’ve sent a message to — how many messages 
I’ve sent them per month that I have messaged them. 
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I’ve sent them per month that I have messaged them. 

I want to associate my friend’s names with dates (in this case, months), and 
subsequently with chat counts (which we can also call ranks)
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How often do I talk to my friends?
I want to know — for each friend I’ve sent a message to — how many messages 
I’ve sent them per month that I have messaged them. 

I want to associate my friend’s names with dates (in this case, months), and 
subsequently with chat counts (which we can also call ranks)

Sound familiar? It’s basically BabyNames!



def add_one_to_count(counts, counted, month):
   if counted not in counts:
       counts[counted] = {}

   inner_counts = counts[counted]
   if month not in inner_counts:
       inner_counts[month] = 0

   inner_counts[month] += 1

   return counts

def get_counts_per_person():
   counts = {}  # initialize a counts dict
   with open(DATA_FILENAME, 'r') as f:
       for line in f:
           # turn a line into a list of constituent parts,
           # and yank out the relevant bit
           line_parts = line.split('\t')
           month = int(line_parts[0])
           conversation_partner = line_parts[1]

           counts = add_one_to_count(counts, conversation_partner, month)

   return counts



How often do I use particular words? 
I want to know — for each word that I’ve used in a message — how many 
messages per month have used that word.



How often do I use particular words? 
I want to know — for each word that I’ve used in a message — how many 
messages per month have used that word.

I want to associate each word with dates (in this case, months) and subsequently 
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How often do I use particular words? 
I want to know — for each word that I’ve used in a message — how many 
messages per month have used that word.

I want to associate each word with dates (in this case, months) and subsequently 
with frequencies 

Sound familiar? 



How often do I use particular words? 
I want to know — for each word that I’ve used in a message — how many 
messages per month have used that word.

I want to associate each word with dates (in this case, months) and subsequently 
with frequencies 

Sound familiar? It’s literally exactly what we just did



def get_chat_word_counts():
   counts = {}  # initialize a counts dict
   with open(DATA_FILENAME, 'r') as f:
       for line in f:
           # turn a line into a list of constituent parts,
           # and yank out the relevant bit
           line_parts = line.split('\t')
           month = int(line_parts[0])
           content = without_punctuation(line_parts[2].lower())
           status = line_parts[3]

           if status == "received":
               # we're only considering messages that I sent
               # so if we find one that I received, move on
               # with life
               continue

           # return a list of individual words in the message
           words = content.split()

           for word in words:
               counts = add_one_to_count(counts, word, month)

   return counts



Your next assignment



Zeitgeist | zeit· geist | /ˈtsītˌɡīst,ˈzītˌɡīst/

The general intellectual, moral and cultural climate of an era



Zeitgeist | zeit· geist | /ˈtsītˌɡīst,ˈzītˌɡīst/

The general intellectual, moral and cultural climate of an era

Our question to you: can we take the enormous amount of data we 
have available to us and measure this?



Your tools

1.5 Million News Headlines

Python

Jupyter

Matplotlib









Go discover something 
cool!


