Section 01
David Cooper

Who am I?

David G Cooper, PhD
Visiting Assistant Professor
Computer Science Department
Bryn Mawr
Office: 249 Park
Email: dgc@cs.brynmawr.edu
Interests: Emotions in Computing,
Computer Based Tutoring, Artificial Intelligence,
Machine Learning

€5110 Introduction 2

Administrivia
CMSC 110: Introduction to Computing
Fall 2015

Course Website (Syllabus): http://cs.brynmawr.edu/cs110dc
Assignment: Read the Syllabus for Wednesday and ask questions

Instructor:
David G Cooper, Ph.D. (dgc@cs.brynmawr.edu)

Lectures Grading
. 1 0y
MW 2:40PM-4:00PM in Park 338 7 Assignments 56%
* Exam1 18%
. .
TA-Support Exam 2 26%
Total 100%

>20 hrs/week in Park 231

Open Labs (Optional)
(Tue Morning?) in Park 231

Administrivia

Software
Processing 2.X
— Already installed in the CS Lab
— Also available for your own computer @

WWW.processing.org
— Processing == Java

Book
Creative Coding & Generative Art in Processing 2 s
by Ira Greenberg, Dianna Xu, Deepak Kumar, PI’OCQSSI ng
friendsofEd/APress, 2013. Available at the

Campus Bookstore or amazon.com or other
vendors.

Ira Greenberg
ianna Xu

Deepak Kumar




Class Lottery

* Make sure to sign-in your name.

* If you are not “in” the lottery, indicate that.
We will contact you by e-mail as soon as we
have confirmation from other students.

What is Computing?

Computing: Productivity...

Hello World{|

Click to add title
Cick o add subit

Computing: internet, e-mail,
network...




édmputing: Digital Photography

Computing: Entertainment...

o

NETELIN

What is Computer Science?

* The study of computation
* We do this through
— algorithms (theory/math)
— applied algorithms (programming and hardware)

— experimentation (running programs in different
conditions)
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“Computer science is no more
about computers than «
astronomy is about telescopes”~
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Areas in Computer Science
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Artificial Robotics Human-Computer Computer Computer
Intelligence Interaction Graphics Vision
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Operating Computer Databases Computer Ubiquitous
Systems Networking Security Computing

Artificial Intelligence
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Roomba

Mars Rover

3D Representation
of the Heart

The Incredibles from Pixar




Organization of Data, and
Searching

Web Images Groups

Google s

e
Web

Did you mean: computer science
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Educational Technology

I'm tired of / 'ﬁ/Accura\cy
this topic Pretest: 55%
g " In Tutor: 80%
s Motivation: Low _/

What is Computer Science?

Computer science is the
study of solving problems
using computation

— Computers are part of it,
but the emphasis is on the
problem solving aspect

[N

Computer scientists work across disciplines:

Mathematics Geoscience Medicine/Surgery
Biology (bioinformatics)  Archeology Engineering
Chemistry Psychology Linguistics
Physics Sociology Art

Geology Cognitive Science




Computing is important

Huge Growth in Computing-Related Jobs

Total Annual U.S. STEM Jobs Thru 2020 vs College Grads
OlJob Openings D Bachelors Degrees Awarded

160,000
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100,000
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Grads
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0

Computing Engineering Physical Sciences Life Sciences Mathematics

Oata Sources: ; tae_102tm,

13b33,pdf, tab34.pdf, tab35.pdf, tabd6 pdf)

Computing is Consistently Ranked

Among the Best Occupations

CS-Related Jobs Highlighted in Red

Best Jobs in
America

CNN’s Top 100 Jobs 2010
(Graphic by Focus.com) %Bg

S

#1 Registered Nurse

The 25 Best
Jobs of 2012

#6 Web Developer

Inz Software Developer

#7 Computer Systems Analyst

#3 Pharmacist

#4 Medical Assistant

#8 Physical Therapist

#9 Computer Programmer |

I#S Database Administrator| #10 Occupational Therapist

CS Careers Rank Highly In:

* Job satisfaction ¢ Growth potential
« Salary * Employment rate
* Work/life balance * Work environment

Strong Earnings Potential

Salaries of Bryn Mawr Graduates

E Computer Science Dept
E All Science Depts

E College Average

Average Individual Annual Income

Office of Institutional Research, Planning, and Assessment
Bryn Mawr College
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Computer science
tops list of hest
major for jobs
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Computer science graduates nof get
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1In 2011, 56.2% of computer science
majors spceived job offers, compared to
anly 5885 of accounting majors. The
off rte for computer seiene majors
fnoreased 13.8% this year from the pre
vious year.
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njors are in high derand becse both
are needed in a wide range of industrics.
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“There are many different comparies
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cations at the National Association of
Colleyes wnd Exnployers.

“They aren' tied to one particular
industry—majors like nursing do not

ld wi
neatral

higher
at. This
pening,

a new
he likes

on that
ive, eul-
under-
somplex
echoing
chitects
pe
reeds of
> devel-

ple.

s the
levelop-
pinics,
es that
erge as
frustra-

ooy Thal heneT
Although this is good news for com-
puter science grads, it might not be for
| the computer industry. According to
| Collns, “One connpuiter science graduate
| may have 10 offers s opposed to one
accomnting graduate thats getting five
offers.” So. computer science majors may
be getting more offers, but this is anly
use there is a shortage of people
who graduate witl such a dogre.
According to Collins, companies ke
o hire recent graduates because they
lave the latest kil

“Things chinge very quickly,especial-
Iy in computer science.” sid Collins
| “Many organizations have a formal track
where they want [0 bring in nev college
graduates and trin them the way they
ant thern to be trined
Annabelle Evans graduated as a com-
puter science major from the University
of Southern California in 2005. “When T
picked my major. 1 knew there wouldrit

a heliel

..many different companies ... need toHir

be o ack ol b a5 a compurer scientit,
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They aren't tied to one particular industry.

Creative
Introduction to » Computing

Computing

Visualizations Programming
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Art Algorithms

Processing/ Computational
Java Media

What can be programmed?

AVING et




™
Automated ventilation

Improving 8% Control
Insulation

Lighting control using
natural light ?
" o citeny How do you program-
ght Fixtures |

Rectriction

ol
Sunlight

Rainwater utilization High-Efficiency heating
System Equipment

MODEL DRAWING OF A GREEN BUILDING

What is a Computer Program?

A collection of human readable statements that can
be translated to machine instructions and executed
by a computing device.




Algorithms

An algorithm is an effective method for solving a
problem expressed as a finite sequence of
instructions. For example,

Put on shoes
left sock
right sock
left shoe
right shoe

Programming = Writing Apps

Programming is the process of designing,
writing, testing, debugging / troubleshooting,
and maintaining the source code of computer
programs. This source code is written in a
programming language.

Computer Programs

Plain English: | Psuedo-code: | Processing Code:
Display text

“Hello, World!" | print “Hello, World!" | println("Hello,
on the console. World!");

* Note that processing uses a semi-colon (;)
instead of a period.

* Also note that parameters to functions are
always in parentheses

A program

int areaOfCircle(int radius) {

return PI*radius*radius;

areaOfCircle(r) ;




Our Goal
Use computing to realize works of art

Explore new metaphors from computing:
images, animation, interactivity, visualizations

Learn the basics of computing

Have fun doing all of the above!

Creative
Introduction to » Computing

Computing

Visualizations ' Programming

W
Aesthetics & "ﬁ .
Art Algorithms

Processing/ Computational
Java Media

Examples

Shepard Fairey
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Summertime

Summertime,
And the livin' is easy
Fish are jumpin’

And the cotton is high Word C|Oud
Your daddy's rich o

And your mamma's good lookin' m

So hush little baby mﬂ

Don't you cry % eu‘uu

One of these mornings Mwy

You're going to rise up singing m“"e "‘“'9‘

Then you'll spread your wings (W a/lllluﬂﬂg

And you'll take to the sky WS

But till that morning ’"gh QMW
There's a'nothing can harm you

With daddy and mamma standing by W $ ’!ﬂﬂfw
Summertime, iﬁ 9 SPM

And the livin' is easy
Fish are jumpin'
And the cotton is high

Created using: wordle.net

Your daddy's rich
And your mamma's good lookin'
So hush little baby

Don't you cry
Lyrics by George Gershwin
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Box Office Earnings

Each shape shows
how one film did at
the box office.

“—— Width
shows longevity

The area of the shape
(and its color)

total domestic gross,
through Feb. 21

100
2

1

From: The Ebb and Flow of Movies: Box Office Receipts 1986 — 2008
nytimes.com
February 23, 2008

corresponds to the film's|

Our Goal
* Use computing to realize works of art

* Explore new metaphors from computing:
images, animation, interactivity, visualizations

* Learn the basics of computing

* Have fun doing all of the above!

Let’s get started...

How to Use the book

Software
Processing 2.X
— Already installed in the CS Lab
—  Also available for your own computer @

WWW.processing.org
— Processing == Java

Book
Creative Coding & Generative Art in Processing 2 P I"OCGSSi n g

by Ira Greenberg, Dianna Xu, Deepak Kumar,
friendsofEd/APress, 2013. Available at the
Campus Bookstore or amazon.com or other
vendors.
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Let's Draw!

Coordinate System

(OI O) +X
tywv

Processing 2.0 IDE

[ sketch 130813a | Processing 2.0.1 oS, S
File Edit Sketch Tools Help ) Menu bar
DO BBEALD [Java~] ' Tool bar
o
sketch_130813a (- ' Tab strip
—>
' Text editor

7 oSS

Primitive 2D Shapes

point

line

triangle

rect (rectangle)

quad  (quadrilateral, four-sided polygon)
ellipse

arc (section of an ellipse)

curve  (Catmull-Rom spline)
bezier (Bezier curve)

Display
Window
Message area
Console
©) Extended Language (API) \ Processing.org - Mozilla Firefox BEX
File Edit View History Bookmarks Tools Help
@ - ) (@ ntw:/jprocessing.orgjreference, i B PG

Extended Language (API) \ Processi... |

T

earning \ Download \ Shop \ About sFeed »Forum »Wiki »Code

> Lanquage (A-Z) \ Libraries \ Tools \ Environment

Language (API). The Processing Language has been designed to
facilitate the creation of sophisticated visual and conceptual
structures

Structure Shape Color

http://processing.org/reference/

14



Anatomy of a Function Call

Function name Paren'Fheses
line( 10, 10, 50, 80 );

Arguments Statement terminator

Coordinate System

(0,0) x

v

Pixels

Processing Canvas

size( width, height );
Set the size of the canvas.

background( [0..255] );
Set the background grayscale color.

15



Drawing Primitives

point( x, y )’

line( x1, y1, x2, y2 );

triangle( x1, y1, x2, y2, %3, y3);
quad( x1, y1, x2, y2, x3, y3, x4, y4);
rect( x, y width, height );

ellipse( x, y, width, height );

smooth () vs. noSmooth()

P _mag

/0
S

=5/ I © e

Colors

Composed of four elements:
1. Red

2. Green

3. Blue

4. Alpha (Transparency )

Why 0 .. 255?

16



Homework

Go the CS Computer Lab (Room 231 PSB)

Login

Start the Processing application

(Make sure it is Version 2.x)

In a web browser, go to the Tutorials section of processing.org

http://www.processing.org/tutorials/gettingstarted/

Read the Getting Started tutorial (by Casey Reas & Ben Fry) and try
out the two examples of simple Processing programs presented
there

If you'd like, install Processing 2.x on your own computer

Read Chapter 1 (Read pages 1-12, skim 12-32)
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