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Housekeeping

• Happy Monday
• Mehran made an extra example video!
• Mehran AMA Thursday 14th May 4pm PDT
• Diagnostic review sessions 

– First one is tonight 5:30p. Strategies for success in CS106A
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Learning Goals
1. Know how to read a file line by line.
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Each blue dot is a tiny 
rectangle
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Review
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H e l l o !
0 1 2 3 4 5

text[index]

def main():
text = "hello!"

Strings are similar to lists of chars
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run

text

heapstack

H e l l o !

28

28

How it is actually stored

Length: 6

def main():
text = "hello!"
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Strings are Immutable
x = 'abc'

x[1] = 'z'

x = x[0] + 'z' + x[2]
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Bright Simons

Chris’ Favorite Program
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Underlying Puzzle

You (Distributor)

Counterfeiter

User
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You (Distributor)

Counterfeiter

User?
Underlying Puzzle
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Make a code to 
put on every box
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1. 1. Unique

1. 2. Impossible to guess 
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Insight

Code = RandomNum + UniqueNum

So that it 
is 

impossible t
o guess

So that no two codes are the same

Concatenation
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M-Pedigree

Every s
tring 

should b
e the 

same length
def main():

# prints a set of unique labels
for i in range(N_LABELS):

rand_value = random.randint(0, MAX)
rand_part = pad(rand_value, 6)
unique_part = pad(i, 4)
print(rand_part + unique_part)

# prepends 0s to a str version of a num
# until the str has goal_length len
def pad(number, goal_length):

number_string = str(number)
while len(number_string) < goal_length:

number_string = '0' + number_string
return number_string
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End Review
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ATGCTTAAACC..
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"GGACTTACATTTTT"

"ATGCCAGGAC"

"ATTTTTGGCCGGCC"

Human Genome Project

The human genome has 3 billion base pairs



Piech and Sahami, CS106A, Stanford University

"CATTAC"

"GCATCAT"

Compose Problem

The human genome has 3 billion base pairs

strand1

strand2

result "GCATCATTAC"
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Did Gene Myers define all those 
little pieces as constants?

Ha. Gene was working on
The Genome project J
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File Processing!
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l Put it directly in the program:
l Define constants holding your values.

l Get it from the user:
l Mouse location, input, etc.

l Generate it randomly:
l Use random.

l Get it from an external source.
l Store it in a file and read it later.

Getting Data into Programs
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l Virtually all programs that you've used at 
some point read files from disk:
l Word processing (documents)
l Web browser (cookies)
l Games (saved progress)
l PyCharm (Python files)
l Music player (songs)

Reading Files
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l A file is just a series of bits (ones and zeros).
l Those bits can have structure:

l Plain-text: Bits represent characters.
l JPEG: Bits encode information about the structure 

of an image.
l MP3: Bits encode frequency information about 

music.
l etc.

The structure of files
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A file is just a series of bits (ones and zeros).
Those bits can have structure:

l Plain-text: Bits represent characters.
JPEG: Bits encode information about the structure 

of an image.
MP3: Bits encode frequency information about 

music.
etc.

The structure of files
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Whats a file?



Piech and Sahami, CS106A, Stanford University

Whats a file?
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Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as 
perennial as the grass.
- Max Ehrmann "Desiderata"
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Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as 
perennial as the grass.
- Max Ehrmann "Desiderata"

file = open('mydata.txt')
for line in file:

print(line)

Step One:
Open the file
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file = open('mydata.txt')
for line in file:

print(line)

'perennial as the grass.\n'line

Neither be cynical about love;

console

for in the face of all aridity

and disenchantment it is as 

perennial as the grass.
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Take 2
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file = open('mydata.txt')
for line in file:

line = line.strip()
print(line)

'perennial as the grass.'line
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file = open('mydata.txt')
for line in file:

line = line.strip()
print(line)

Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as
perennial as the grass.
- Max Ehrmann "Desiderata"

console

Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as 
perennial as the grass.
- Max Ehrmann "Desiderata"
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Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as
perennial as the grass
- Max Ehrmann "Desiderata"
-----

f = open('mydata.txt')
for line in f:

print(line.strip())
print('-----')
for line in f:

print(line.strip())

What does this do?

Option A
Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as
perennial as the grass
- Max Ehrmann "Desiderata"
-----
Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as
perennial as the grass
- Max Ehrmann "Desiderata"

Option B
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for line in f:
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print(line.strip())
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Option A
Neither be cynical about love;
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-----
Neither be cynical about love;
for in the face of all aridity
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Option B

The file 
object 

doesn't 
reset af

ter 

the for 
loop

Don't rea
d from a 

file twice…
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Round 2
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Neither be cynical about love;
for in the face of all aridity
and disenchantment it is as
perennial as the grass
- Max Ehrmann "Desiderata"

f = open('mydata.txt')
next(f)
for line in f:

print(line.strip())

What does this do?

Option A
for in the face of all aridity
and disenchantment it is as
perennial as the grass
- Max Ehrmann "Desiderata"

Option B
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for line in f:
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What does this do?
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Option B

next ski
ps 

a line (a
nd 

returns 
it)
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with or without you?
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with open('mydata.txt') as f:
for line in file:

line = line.strip()
print(line)

How edgy are you feeling?

This is the proper way to do it…

with recruits the "file 
manager" to help python 
know when it can "close" 

the file
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How edgy are you feeling?

You actually don't need 
with. The garbage 
collector will close your 
file for you…

with open('mydata.txt') as f:
for line in open('mydata.txt'):

line = line.strip()
print(line)
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How edgy are you feeling?

But some old versions of
Python don't garbage collect
and then the file is open till 
the program ends wasting 

resources

with open('mydata.txt') as f:
for line in file:

line = line.strip()
print(line)

Semisonic wrote a song called "Closing Time"
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Im a little edgy when it comes to files

with open('mydata.txt') as f:
for line in open('mydata.txt'): 

line = line.strip()
print(line)

The 90s called. 
They want python2 back…
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Aside: What is the Garbage Collector?
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a = [1, 2, 3, 4, 5, 6]
a = 'peace!'

main

a

heapstack

42
1 2 3 4 5 6

42

Aside: What is the Garbage Collector?
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p e a c e !
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with or without you?

6 song references later…

a lesson on garbage collection…
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My Take

People bother you less 
if you use the first one

with open('mydata.txt') as f:
for line in file:

line = line.strip()
print(line)

for line in open('mydata.txt'):
line = line.strip()
print(line)

But I w
ould gu

ess in 

the fut
ure the

 second
 

one tak
es over

…
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Files + Strings = DataScience!
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dataset.csv

Kenya,100,50
Malaysia,50,100

...

Turkey,20,20
Spain,95,95
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dataset.csv
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for line in file:
line = line.strip()
values = line.split(',')
print(values[1])
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US Census Data

Thanks Keith for the cool dataset


