Input and Files

15-110 — Friday 09/20



Use programming to specify algorithms to computers

* Interact with user input through interpreter input and files

Understand how computers organize data at a low level

* Computers use folders and files to store data hierarchically

* Files store data in strings using specific formats



User Input



Up until now, we've only written programs that draw input from the
editor directly. But we can change this so that users can actively enter
information while the program is running!

The built-in function input(msg) displays a message in the interpreter,
lets the user type a response in the interpreter, and then returns the
response as a string when the user presses enter.

name = input("Enter your name: ")
print("Hello, " + name + "!")



Note that input() will always return a string- if we want to use a user's
response as a number, we need to use type-casting to change it.

age = int(input("Enter your age: "))
print("You'll be", age + 1, "next year")

Note that the user sometimes enters unexpected whitespace at the
beginning or end of a response. The built-in function s.strip()
removes any whitespace at the beginning and end of a string, which
may prove useful!



Now that we have input(), we can start programming interactive programs!
Let's begin with a guessing game.

To let the program think of a random number between 1-10, we need to
implement randomness as well. We'll do this using the built-in library
random. We'll talk about this library a lot more at the end of the semester.

import random
num = random.randint(1l, 10)

Yf)u can find the code for the guessing game posted on the website after
class.



Files



We're not limited to receiving input in real time from users. We can
also parse input from files on the computer!

To do this, we first need to understand how files are represented in a
computer system.



Like every other data type we've discussed, files on your computer are
represented at the lowest level as bytes. How the computer interprets those
bytes depends on the file's filetype.

You can look at your own computer's files to see many different filetypes!
.docx, .csv, .png, .py, .txt, etc., are all different encodings that can be used to
interpret the contents of a file.

Your comﬂuter uses the file extension to determine which application should
open it. The application also uses the extension to determine how it should
read the file. If you use the wrong file extension or open with the wrong
application, the application might show you nonsense instead!



.docx in Microsoft Word

Szeth-son-son-Vallano, Truthless of Shinovar, wore white on the day he was to kill a
king. The white clothing was a Parshendi tradition, foreign to him. But he did as his
masters required and did not ask for an explanation.

He sat in a large stone room, baked by enormous firepits that cast a garish light
upon the revelers, causing beads of sweat to form on their skin as they danced, and
drank, and yelled, and sang, and clapped. Some fell to the ground red-faced, the revelry
too much for them, their stomachs proving to be inferior wineskins. They looked as if
they were dead, at least until their friends carried them out of the feast hall to waiting
beds.

Szeth did not sway to the drums, drink the sapphire wine, or stand to dance. He sat
on a bench at the back, a still servant in white robes. Few at the treaty-signing
celebration noticed him. He was just a servant, and Shin were easy to ignore. Most out
here in the East thought Szeth’s kind were| docile and harmless. They were generally
right.

The drummers began a new rhythm. The beats shook Szeth like a quartet of
thumping hearts, pumping waves of invisible blood through the room. Szeth’s masters—
who were dismissed as savages by those in more civilized kingdoms—sat at their own
tables. They were men with skin of black marbled with red. Parshendi, they were
named—cousins to the more docile servant peoples known as parshmen in most of the
world. An oddity. They did not call themselves Parshendi; this was the Alethi name for
them. It meant, roughly, “parshmen who can think.” Neither side seemed to see that as
an insult.

The Parshendi had brought the musicians. At first, the Alethi lighteyes had been
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Application Comparison
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When we try to open a .docx or .png file in Notepad, Notepad
interprets it as if it were plaintext; in other words, it interprets each
byte in the file as an ASCII (or Unicode) character. Since it isn't actually
plaintext, most of the result looks like nonsense.

Most filetypes involve sophisticated encoding, which requires parsing.
However, there are a few which are just represented as plaintext,

including .txt, .csv, and .py. We can read and manipulate these types of
files directly!



It's important to note that all files are stored in folders, or directories.
Folders can contain files, but they can also contain other folders. This
makes a folder a hierarchical structure. We'll talk about this more in

the Data Structures unit.

When you're working with files, always make sure you know which
folder your file is located in! A sequence of folders from the top-level of

the computer to a specific file is called a filepath.



To interact with a file in Python, we'll need to access its contents. We
can do this by using the built-in function open(filepath). This will create
a File object, which we can read from or write to.

f = open("sample.txt")

open() can either take a full filepath, or it can take a relative path from
the location of the python file. It's usually easier to just put the file you
want to read/write from in the same directory as the python file, so
you can simply refer to the filename directly.



When we open a file, we need to specify whether we plan to read from or write to the file. This will
change the mode we use to open the file.

f = open("sample.txt", "r") # read mode
text = f.read() # returns a string

f = open("sample2.txt", "w") # write mode
f.write(text) # writes a string to the file

dOnIy onehinstance of a file can be kept open at a time, so you should always close a file once you're
one with it.

f.close()



Let's write some code with files! Say you've been given a script for a play you're in,
and you want to identify all of the lines that your character has.

Task 1: given a filename of a script, count the number of lines a character has in the
script. Assume lines are always of the format

Name: line that they speak

Task 2: given a filename of a script, generate a new file containing only the lines
and cue lines for a given character.

Check the course website after class for the solution.



Use programming to specify algorithms to computers

* Interact with user input through interpreter input and files

Understand how computers organize data at a low level

* Computers use folders and files to store data hierarchically

* Files store data in strings using specific formats



