Introduction to Computing and Programming

in Python:
A Multimedia Approach




Chapter Learning Objectives

Chapter Learning Objectives

The media learning goals for this chapter are:

« To make and show pictures.
« To make and play sounds.

The computer science goals for this chapter are:

« To use JES to enter and execute programs.

« To create and use variables to store values and objects, such as pictures
and sounds.

s To create functions.

« To recognize different types (encodings) of data, such as integers, floating-point
numbers, and media objects.

« To sequence operations in a function.




Installation

Installing JES and starting it up

® Goto and get the version of JES for
your computer.
® Ifyou know that you have a Java compiler (e.g., a “JDK” or an “IDE”)

® Windows users:

® Just copy the folder
® Double-click JES application @ JES.exe

If trouble, try jes2.bat or jes-customjava.bat

® Mac users:
® Just copy the folder
® Double-click JES application

There is always Help

® Lots and lots of excellent help



http://www.mediacomputation.org/

: R S = / “
- Much of programming is about
naming

We name our data
® Data: The “numbers” we manipulate
® We call our names for data variables

We name our recipes

Quality of names determined much as in Philosophy
or Math

® Enough words to describe what you need to describe
® Understandable




Naming our Encodings

We even name our encodings
® Sometimes referred to as types
® Numbers without decimals are called integers.

® Numbers with decimal points are called floating point
or floats.

® (Collections of letters are called strings.

Some programming languages are strongly typed

® A name has to be declared to have a type, before any
data is associated with it
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Examples of Types
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Strings

Barbara Ericson



“Our programs work with
a variety of names

You will name your functions

® Just like functions you knew in math, like sine and gcd
(Greatest Common Divisor)

You will name your data (variables)

You will name the data that your functions work on
® Inputs, like the go in sine(9o)
Key: Names inside a function only have meaning

while the function is being executed by the computer.
(You'll see what we mean.)




“Names for things that are not
In memory

A common name that you'll deal with is a file

name

® The program that deals with those is called the operating system,
like Windows, MacOS, Linux

A file is a collection of bytes, with a name, that
resides on some external medium, like a hard disk.

® Think of it as a whole bunch of space where you can put your bytes

Files are typed, typically with three letter

extensions
® jpg files are JPEG (pictures), .wav are WAV (sounds)




We will program in JES

JES: Jython Environment for Students

A simple editor (for entering in our programs or
recipes): We'll call that the program area

A command area for entering in commands for
Python to execute.
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“"JES - Jython Environment
Students

** JES - Jython Environment for Students -... [= |[B][X]

File Edit Turnin Debug MediaTools Help
1

def darkenPFicture(pict):
z

for px in getPixels(pict):
2
color=getColor (px)

setColor (px ,makeDarker (color))

Program Area

Show Debugger

Command Area

| Line Number:1 Position: 18 Current User: Mark Guzdial




JES with help displayed

Use Window L ayout to get the view you want

File Edit Walcher MediaTools JES Funclions Window Layout Help

-~ |
def increa ; ;

for p in getPixels (picture) :

| -
|| setRed{pe], redValue)

Prng ra m Area pixel the pixel vou want to st the red

=atBed (p, gatRed(p) * 1_.5)

- | wahas in
Crirneeeee oot redWaloe: @ number (0 - 2357 for the new
Load Program | | Watohor. || %t | | resd valve of the poel
L !|Takes in 2 Pixel object and a vahe

== print 34 + 56 : [bﬁlu'EEﬂ 0 amd 255) and sets the tedness

.: ;| of that pixel wo the given vahs,

U Example:
=== print 1/ 2 |def zercRed(pixel]: T

Cﬂmmand Area setRed{pixel, O}

{| This will take in 2 pixel and set its amjount |¥

setRed(pixel, redValug) Expiain setiied | Line Humber:3 Pogition: 8

|

Help Area




Tour of JES

Save and Save As
Cut/Copy/Paste with shortcut keys

Help

If JESrunsslow, close other applications.

Web browsers (like Firefox or Internet Explorer)
and iTunes and chat tools and... all take up memory.
Closing some of them saves memory for JES.




Python understands commands

We can name data with =

We can print values, expressions, anything with print




Names can be (nearly)
whatever we want

Must start with a letter

Be careful not to use command names as your own
names

® print = 1 won't work

Case matters
® “Print” is not the same as “print”
® “myPicture” is not the same as “mypicture”




Using JES

>>> print 34 + 56 Adding integers

0 e

>>> print 34.1/46.5 Dividing floats
0.7333333333333334

>>>print 22 * 33 Multiplying integers
726

>>> print 14 - 15 Subtracting integers

-1

>>> print "Hello" Printing a string

Hello

>>> print "Hello" + "Mark" Adding (concatenating)
HelloMark two strings
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-~ Values and names with same value
are interchangeable

>>> print 12 * 3 >>> name = "Mark"
36 >>> print name
>>> value = 12 Mark

>>> print value >>> print name * 3
12 MarkMarkMark

>>> print value * 3 >>> print "Mark" * 3
36 MarkMarkMark




Math may be surprising sometimes

|f you only use integers (numberswithout decimal points),
Jython thinks you only want integers.

=»» print 1.0/2.0
0.5

=== print 1/2

0




Command Area Editing

Up/down arrows walk through command history

You can edit the line at the bottom

® Just put the cursor at the end of the line before hitting
Return/Enter.




JES Functions

A bunch of functions are pre-defined in JES for sound
and picture manipulations

® pickAFile()

® makePicture()

® makeSound()
® show()

® play()
Some of these functions accept input values




What to do to show a picture

1. Find a file with a picture.
2. Pick it.
3. Get the bytes from that file into memory and label

it as a type: “picture”

4. Show the picture




‘pickAFile() leads to
The File Picker!

B Pick A File B

Look in: |[C7] mediasources | (|| =] [BE:

[} 400%300.jpg ™ beach.pa | ™ butterflyl.jpg
[ s40xaz0ypg | pigben.jpg [} outterny2.jpg
[ 7inXa5injpg [ blueMotorcyclejpg [ carolina jpg

[ archipg [ blueShrub.jpg [ caterpillarjpg
D arthurs-seat.pg D bridge.jpg D church.jpg

| Y} barbara jpg | burtterfly jpg [ clock-tower jpg

1] I ]

File Hama: beach jpo

wiwiwiwiw]wl i

Files of Type: !M Files

n

0
i




Picture Functions

makePicture(filename) creates and returns a picture
object, from the JPEG file at the filename

show(picture) displays a picture in a window

We'll learn functions for manipulating pictures later,
like getColor, setColor, and repaint




Sound Functions

makeSound(filename) creates and returns a sound
object, from the WAV file at the filename

play(sound) makes the sound play (but doesn’t wait
until it’s done)

blockingPlay(sound) waits for the sound to finish

We'll learn more later like getSample and setSample




Demonstrating simple JES
>>> myfilename = pickAFile()

>>> print myfilename
/Users/guzdial/mediasources/barbara.jpg
>>> mypicture = makePicture(myfilename)
>>> print mypicture

Picture, filename /Users/guzdial/mediasources/barbara.jpg
height 294 width 222

>>> show(mypicture)




Demonstrating simple JES

>>> print pickAFile() : : :
/Users/guzdial/mediasources/barbara.jpg pIckAFil&() returnsatilename,

>>> print makePicture(pickAFile()) which can be used as input to

Picture, filename makePicture() to make a

/Users/guzdial/mediasources/barbara.jpg height .
kil picture or makeSound() to

>>> show(makePicture(pickAFile())) make a sound.
>>> print show(makePicture(pickAFile()))
None S : :
>>> print pickAFile() Prlnt!ng apicturejust proves
/Users/guzdial/mediasources/hello.wav there sapicturethere.

>>> print makeSound(pickAFile())

Sound of length 54757 ,
>>> print play(makeSound(pickAFile())) snow() and play() don’t return

None anything, so they print None.




~ COMPLETELY THE SAME:
Values, names for those values, functions that return
those values

>>> file=pickAFile()

>>> print file

C:\Documents and Settings\Mark Guzdial\My
Documents\mediasources\barbara.jpg

>>> show(makePicture(file))

>>> show(makePicture(r"C:\Documents and
Settings\Mark Guzdial\My
Documents\mediasources\barbara.jpg"))

>>> show(makePicture(pickAFile()))




Picking, making, showing a picture

ol .'_.

-D:IE

Load Pregeam

=== file = pickAFile()
= print file
CAip-bookmediasources'\matt-spaceman . jpg
=== picture = makeFiciure(file)
=2 print picture
Picture, filename Clip-bookmediasourcesmatt-spaceman.jpg height 232 wadth 207
=2 showpicture)

For Nedp on & aricutar JES Iuncion, e The corsed guver I E s din <o o e Mumilisas] Posibon: 1




Grabbing media from the Web

Right-click (Windows)

w T o g LN LS W | TR R T

Or ContrOI_CliC1< (MaC) -‘a.n:i:i!'essé@jhtu:u:ﬂwww.cn:.gated‘n.,aul_:lL_l____

Save Target As... [& Gmmmnmgﬁﬁﬂ@m
ot Technal Open Link

Can Only do JPEG lmages - Open Link in New Windaw
('jpe’ ‘jpg) -jpeg) tantic Drive  Adan] TNt rarget

Save Picture As...
E-mail Picture...

Print Picture...
Go to My Pictures

Most imageson theInternet | | e = i
are copyright. You can et it

download and use them for
your use only without

permission.




/riting a recipe:
Making our own functions

: B
TO mal<e a functlon, use g& Edit Turnin Debug MediaTools Help

the Command def : def pickindShow():

myfile = pickiiFile()

Then, the name of the ) [ et
function, and the names of
the input values between
parentheses (“(input1)”)

End the line with a colon
(“:”)
The body of the recipe is
indented (Hint: Use two
spaces)

® That’s called a block




Blocking is indicated for you in JES

©® Statements that are
indented the same, are
in the same block.

©® Statements that are in
the same block as where
the line where the cursor
is are enclosed in a blue
box.

. JES - Jython Environment for Students

File Edit Turnin Debug MediaTools Help

def pickindihow():
nyfile = pickAFile|)
nypict = makePicture (nyfile)

show (nypict)
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The Most Common JES Bug:
Forgetting to Load

Your function does NOT
exist for JES until you load

. ] JES — Jython Environment for Students - Untitled
lt 1 |def pickAndShow():
filename = pickAFile()

® Before you load it, the

programisjusta bunchof ___
characters. f

® Loading encodes it as an
executable function

‘For help on a particular JES function, move the cursor over i Explain <click> Line Number:4 Position: 18
P RIS T B /

Save and Save As

® You must Save before Ar_‘ “ Unloaded” _
Loading function doesn’t exist

® You must Load before you yet.
can use your function




Making functions the easy way

Get something working by typing commands

Enter the def command.
Copy-paste the right commands up into the recipe
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A recipe for playing picked sound
files

def pickAndPlay():
myfile = pickAFil&()
mysound = makeSound(myfile)
play(mysound)

Note: myfile and mysound, inside pickAndPlay(), are
completely different from the same names in the command
area.




A function for playing picked
picture files

def pickAndShow():
myfile = pickAFile()
mypict = makePicture(myfile)
show(mypict)




~“What if you forget your variable
names? showVars

8886 k JES Debug Window #1- 10:12:43

g Local Variables Type Value

B myfile String fUsers /guzdial/mediasour...
mypicture Picture org.python.core.Pylnstance...
printNow Function < function printNow at 401...
showVars Function <function showVars at 64...

Clobal Variables Walue
myfile String fUsers/guzdial/mediasour...
mypicture Picture org.python.core.Pylnstance...
printhow Function < function printNow at 401...
showVars Function < function showVars at 64...




“A function for a specific sound or
picture

def playSound():
myfile="FILENAME" Y ou can always replace
mysound = makeSound(myfile) data (a string of
play(mysound) characters, a number,
whatever) with a name
def showPicture(): (variable) that holds
myfile="FILENAME" that data—or vice
mypict = makePicture(myfile) ver sa.
show(mypict)

Put r in front of Windows filenames:
r* C:\mediasour ces\pic.| pg”




- “What to do about Windows
filenames?

Python doesn’t like you to use “\” in filenames,
like “C:\mediasources\barbara.jpg”

What to do?

® Option #1: Put r in front of Windows filenames:
r"C:\mediasources\pic.jpg”

® Option #2: Use forward slashes. Python will translate it
for you:
“C:/mediasources/pic.jpg”




A function that takes input

def playNamed(myfile): What functions do
| you
mysound = makeSound(myfile) need? What should be
play(mysound) their input?

def showNamed(myfile): |n general, have enough
mypict = makePicture(myfile) to do what you want,
show(mypict) easily, understandably,
and in the fewest
commands.

We'll talk more about
what that means later.




What can go wrong?

Did you use the exact same names (case, spelling)?

All the lines in the block must be indented,
and indented the same amount.

Variables in the command area don’t exist in your
functions, and variables in your functions don’t exist

in the command area.

The computer can’t read your mind.
® [t will only do exactly what you tell it to do.
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CLASS!

DO THE EXAMPLES!

Try them out for yourself. Try to replicate them.

Understand them

® EVERY WEEK, TYPE IN AT LEAST TWO OF THE EXAMPLES FROM
CLASS

To understand a program means that you know why
each line is there.

You will encounter all the simple-but-confusing
errors early—BEFORE you are rushing to get
homework done!!
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