Course mechanics

(This is a brief version.
Please read the handout for full details).
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Chapter 2: Programming Karel

The simplest style of Karel program uses text to specify a sequence of built-in commands that should be
executed when the program is run. Consider the simple Karel program below. The text on the left is the
program. The state of Karel's world is shown on the right:

# File: FirstKarel.py

# The FirstKarel program defines a "main"
# function with three commands. These commands cause

# Karel to move forward one block, pick up a beeper
# and then move ahead to the next corner.
from karel.stanfordkarel import *

def mainQ): 2 + + o 42 " +
move()
pick_beeper()
move() 1 % # + +
1 2 3 4 5 6

» Run Program

Press the "Run" button to execute the program. Programs are typically written in a special application called
an Integrated Development Enviroment (IDE) and most Karel programs are written in an IDE called
PyCharm. Like an IDE, this reader has the ability to execute programs in order to help you see how things
work as you learn.

The program is composed of several parts. The first part consists of the following lines:

# File: FirstKarel.py




What is CS101A?



Computer Science

“Computer science is no more about computers than
astronomy is about telescopes, biology is about
microscopes or chemistry is about beakers and test
tubes. Science is not about tools, it is about how we
use them and what we find out when we do.”

— Michael Fellows and lan Parberry

“You must unlearn what you have learned”
— Yoda



Learning Goals

o Learn how to harness computing power to
solve problems.

« To that end:
o Explore fundamental techniques in computer
programming.
o Develop good software engineering style.

o Gain familiarity with the Python programming
language.



There are a lot of cool
programs you may one day
write



Computer Graphics

Pat Hanrahan, one of the founders of Pixar is a professor here.
He recently won the Turing Award — the Nobel Prize of Computer Science.




Consumer Applications
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Computing in Medicine

(c) 2012 Intuitive Surgical, Inc.



Self-Driving Car
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If only we could program
self-driving cars...



Image Transformation




Data Science

[ NON ) Baby Names
Names:  Kylie Nicholas Sonja|
L MNieholaetalNicholas 6
INICTTOTaS T 7 [TV TIRJT
| Nicholas 37
Kylie 57
icholas 124 Nicholas 124 fcholas 128 M
. icholas icholas tholas
WKNicholas 14Nichetas T5 4 INichetas 158
 E—————
. e 179
olas 200
Sonja 238 Sonja 239
nja 349
hja 436
Sonja 829
onja 853
Bypliga** Bplinga** Inga** Kylie * Kylie * Kylie * Kylie * ylie * Sonja * Sonja *
[1900 [1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Search:




Internet Applications
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World wide web

Can Yahoo dominate next decade?

...But for others there is another, newer net icon threatening to overshadow
Yahoo in the post dot-com world - Google. The veteran and the upstart have
plenty in common - Yahoo was the first internet fi...

Yahoo celebrates a decade online

... people and the two saw business potential in their idea. Originally dubbed
"Jerry's Guide to the World Wide Web" the firm adopted the moniker Yahoo
because the founders liked the dictionary definit...

Musical future for phones

...re's never anything worth watching on TV, is hardly going to embrace
these phones. But just as the World Wide Web was the "killer application”
that drove internet adoption, music videos are going to ...

Rolling out next generation's net

...e web. At Cern, Dr Carpenter helped pioneer advanced net applications
during the development of the world wide web, so he is well-placed to take
on such a task. The net's growth and evolution depend o...
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Strive for Everyone to Succeed




Lets Get Started




Meet Karel the Robot

T Good morning




Karel Speaks Python

4( python




Why Python?

“-java
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% of overall question views each month
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https://stackoverflow.blog/2017/09/06/incrediblth-python/



https://stackoverflow.blog/2017/09/06/incredible-growth-python/




Karel's World
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Walls




Beepers




Knows Four Commands

move ()

turn left ()

put beeper ()

pick beeper ()



move ()



move ()




move ()




turn left ()



turn left()




turn left()




pick beeper ()



turn left()




turn left()




Make Sense?



Bird's Eye View




Bird's Eye View
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Turn Left
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Turn Left
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Turn Left
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Lgan By Doing




First Challenge
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First Challenge




Function Definition

def name () :
function statements




Anatomy of a Program

Import Packages J

Program




Anatomy of a Program

p
Import Packages }




Anatomy of a Program

p
Import Packages }

( )

mailn function

helper functions

start program




Anatomy of a Program

p
Import Packages }

-

def main () :
move ()

pick beeper ()
move ()

turn left ()
move ()

turn right ()
move ()

put beeper ()
move ()

helper functions

start program




Anatomy of a Program

p
Import Packages }

-

def main () :
move ()

pick beeper ()
move ()

turn left ()
move ()

turn right ()
move ()

put beeper ()
move ()

def turn right():
turn left ()
turn left ()
turn left ()

start program




Anatomy of a Program
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def main () :

move ()

pick beeper ()
move ()

turn left ()
move ()

turn right ()
move ()

put beeper ()
move ()

def turn right():
turn left ()
turn left ()
turn left ()

if name == " main ":
run karel program()




Anatomy of a Program

from karel.stanfordkarel import *

Ve

def main () :

move ()

pick beeper ()
move ()

turn left ()
move ()

turn right ()
move ()

put beeper ()
move ()

def turn right():
turn left ()
turn left ()
turn left ()

if name == " main ":
run karel program()




Anatomy of a Program

from karel.stanfordkarel import *

def main () :

move ()

pick beeper ()
move ()

turn left ()
move ()

turn right ()
move ()

put beeper ()
move ()

def turn right():
turn left ()
turn left ()
turn left ()

if name == " main ":
run karel program()



Anatomy of a Program

from karel.stanfordkarel import *

def main () :
move ()
pick beeper ()

IESZi_()left () This piece of the program's

move () source code is called a
turn right () function.
move ()

put beeper ()
move ()

def turn right():
turn left ()
turn left ()
turn left ()

if name == " main ":
run karel program()



Anatomy of a Program

from karel.stanfordkarel import *

def main () :

move () <
pick beeper ()
move ()

turn left () — _

move () This line of code gives the
turn right () name of the function
move () (here, the name is: main)
put beeper ()

move ()

def turn right():
turn left ()
turn left ()
turn left ()

if name == " main ":
run karel program()




Anatomy of a Program

from karel.stanfordkarel import *

def main () :
move ()
pick beeper ()
move ()
turn left () — -
move () This line of code gives the name of

turn right () the function

move () (here, the name is: turn_right)
put beeper ()
move ()

def turn right():
turn left ()
turn left ()
turn left ()

if name == " main ":
run karel program()



Anatomy of a Program

from karel.stanfordkarel import *

def main():

‘fmove()
pick beeper ()

move ()
turn left ()
move ()
turn right ()
move ()
put beeper ()

Lféve() ‘J

def turn right():
turn left ()
turn left ()
turn left ()

if name == " main ":

- run karel program /()

This is called a code block
(Note the indenting)




Anatomy of a Program

from karel.stanfordkarel import *

def main((:)

move ()

pick beeper ()
move ()

turn left () This is called a code block
move () (Note the indenting)
turn right ()
move ()

put beeper ()
move ()

def turn right():
turn left ()
turn left ()
turn left ()

if name == " main ":
run karel program()



Anatomy of a Program

from karel.stanfordkarel import *

def main (@

move ()

pick beeper ()
move ()

turn left () This is called a code block
move () (Note the indenting)
turn right ()
move ()

put beeper ()
move ()

def turn_right((:>

turn left ()
turn left ()
turn left ()

if name == """ main G

- run karel program /()




Why Study CS?



Joy of Building




Interdisciplinary




Closest Thlng To Magic




Everyone is Welcome




The End



