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10 year anniversary NSFNET and DNS
$140M in sales launched

DOS 3.2 & Windows 1.0 released
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C.A.R.Hoare

Communicating
Sequential
Processes

C.AR.HOARE SERIES EDITOR
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| OGO Language Creators
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TO SQUARE
REPEAT 4 [ FORWARD 100 RIGHT 90 ]
END



TO SQUARE :LENGTH
REPEAT 4 [ FORWARD :LENGTH RIGHT 90 ]
END
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K12 CS Education Content

Loops,
Conditionals,

|O (Graphics, Keyboard, Sound), &
Procedural Abstraction
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2016 Computing Is...

Highly (inter-)networked
Dependent upon concurrent and distributed systems
Architecturally heterogeneous

Social
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Computer Science Education



CS Education

growing

N popularity




® ® E= Computer Science For All | X -

& C' [ https://www.whitehouse.gov/blog/2016/01/30/computer-science-all 7 & &

the WHITE HOUSE PRESIDENT BARACK OBAMA : Contact Us)» Get Email Updates»

BRIEFING ROOM ISSUES = THE ADMINISTRATION PARTICIPATE | 1600 PENN

HOME - BLOG

Computer Science For All

JANUARY 30, 2016 AT 6:05 AM ET BY MEGAN SMITH

(w) (f) (=)

Summary: Learn about President Obama’s bold new initiative to empower a generation of American students

with the computer science skills they need to thrive in a digital economy.

In the coming years, we should build on that progress, by ... offering every student the

hands-on computer science and math classes that make them job-ready on day one.
- President Obama in his 2016 State of the Union Address
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| In the coming years, we should build on that progress, by ... offering every student the

| hands-on computer science and math classes that make them job-ready on day one.
- President Obama in his 2016 State of the Union Address
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a growing field

| OTS of kids
learning CS



code.org

® O  [38/Learn | Code.org X / 82| Star Wars | Code.org X \:,

-
< > C -E) https://code.org/starwars \bf\\( & 8 =

JavaScript Blocks
Use drag-drop blocks and Use drag-drop blocks.

JavaScript. Many languages | Modern browsers,

smartphones, tablets | Ages 6-106

English only | Modern browsers | Ages 11+

Try now Try now

Before you get started, watch one of these
inspirational videos




New Student Logins

New code.org Log-Ins
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http://code.org

U.S. Schools offering AP CS

50,000

46,344

37,500
37,327

29,000
25,000

24,732
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12,500

Schools offering AP CS A
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Ericson (2015)



K12CS.org

A Framework for K-12 Computer
Science Education



a growing field

still HUGE Iinequities

gender
race
economic status



Data students in my
class collected &
analyzed last semester

http://huriphoonado.github.io/colorado-schools-cs-classes/
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What Happened To Women In Computer Science?
% Of Women Majors, By Field

B Medical School [l Law School || Physical Sciences [ Computer science

50%

45%

40%

35%

30%

25%

20%
15% e
10%

5%

0% | | | | | | | ! | |
1970 1975 1980 1985 1990 1995 2000 2005 2010

Source: National Science Foundation, American Bar Association, American Association of Medical Colleges
Credit: Quoctrung Bui/NPR



HOW are Kids learning
CSin 20167
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L oops,
Conditionals,
|O (Graphics, Keyboard, Sound), &
Procedural Abstraction

TO SQUARE
REPEAT 4 [ FORWARD 10 RIGHT 90 ]
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L oops,
Conditionals,

|O (Graphics, Keyboard, Sound), &
Procedural Abstraction

move by
g right by O 90
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Google

plockly




TO SQUARE
1 985 REPEAT 4 [ FORWARD 10 RIGHT 90 ]
END

20160




Vleet the new coage...

L oops,
1 985 | Conditionals,
|O (Graphics, Keyboard, Sound), &
Procedural Abstraction

L oops,

201 6 Conditionals,
|O (Graphics, Keyboard, Sound), &
Procedural Abstraction

..same as the old code.



Retro-Computing Education

r-'l Full 16 Frame Scratch Cat Walk Cycle
L..7 by grifipatch

Sprites

? 4

Tree_3 Glass-Tal...

New backdrop: M ?
/-

grass2 Tree_2

F . Scripts Costumes Sounds

J Motion  Events

J Looks §l Control

I Sound I Sensing
I Pen I Operators
l Data

when space key pressed

when this sprite clicked

when backdrop switches to backdrop

when loudness > §0)

L S-S UR B when | receive messagel

¢ 8 2
New sprite: & / - B |
’
q" broadcast messagel and wail

Glass-Tal... grass3

next costume

when this sprite clicked
set size to @) %

switch costume to Walkl

next costume

set size to €FD) %
gotox®y
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2016 CS Education
should ook like
2016 CS







2016 Computing Is...

Networkeo

Bullt upon concurrent and distributed systems
Architecturally heterogeneous (from wearables to clouds)
Social

Statistical (machine learning)



2016 Computing Is...

- Networked

e Bullt upon concurrent and distributed systems

* Architecturally heterogeneous (from wearables to clouds)
- Social

« Statistical (machine learning)



Wearables



R

-Textile Artifacts

images by
Kristin Searle
Utah State University




e-textlles

Leah Buechley Lilypad Arduino



but

Programming =

&

Guyer, 2015



int lightState = 0;
bool buttonPressed = false;

vold setup() {
pinMode( 1 , INPUT);
pinMode( 2 , OUTPUT);
digitalWrite(Z2, LOW);

¥

Minimal Arauino

1f (digitalRead(1l) == HIGH){

1f (buttonPressed == false){ .
buttonPressed = true; CO e tO tOg g e a Ig t
1f (lightState == 0) {
LightState = 1;

with a putton.

lightState = 0;
digitalWrite(Z2, LOW);
3
3
telse{ //thus digitalRead(1l) == LOW

1t (buttonPressed = true){
buttonPressed = false;

¥
¥
¥



int lightState = 0;
bool buttonPressed = false;

v01d setup() {

elcome pack!

if (1ightState —— Q) = = 9 ' YT gt

~==—

I
1

ti

¥
}telsq
1f

buttonPressed = false;

¥
¥
¥



Micro:pbit makes this easy



set LN false v

ORIl NiaoBA v bressed

5 status v R ', not
o) 1if

do ‘show leds

B0000:'BOB00



int lightState = 0;
bool buttonPressed = false;

set LN false v

void setup() { ® on button .Y pressed
pinMode( 1 , INPUT); :
sinModeC 2 . OUTPUTY: | §?t. stats 2 to . (o N status v
digitalWrite(2, LOW); ) 1f status «

¥ do ‘show leds
void loop() {

1f (digitalRead(1l) == HIGH){
1t (buttonPressed == false){
buttonPressed = true;

1f (lightState == 0) { VS
lightState = 1; .
digitalWrite(2, HIGH);

}telsed _
lightState = 0;
digitalWrite(2, LOW);

¥

}
telse{ //thus digitalRead(1l) == LOW

1t (buttonPressed = true){
buttonPressed = false;

B0000:'BOBON

¥
}
¥



One hitch...
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Made with Kristin Searle (Utah State
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camp
sponsored by
NCWIT
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Networking



Antenna

Micro:bit
JOES
wireless
networking




A Simple Abstraction

Joins a short-range multicast group * set group

® on button I:¥E2 pressed

send string

g




What can kids do with this?






Device 1T Device 2

set group | €Y set group (€4

run in background
¢ forever

run in background
¢ forever

send number [ '§§ send number | g3

#+ pause (ms) | §I)
— '
—

#+ pause (ms) | §I)
— '
—

on data received
(o) 1F [ &3 B3B3 receive number
do =2 show leds

on data received
(o) 1F [ ¥4 B3B3 receive number
do =2 show leds




This Fall
Networked rriendsnip
Jewelry Workshops

together with
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2016 Computing Is...

- Networked

e Bullt upon concurrent and distributed systems

* Architecturally heterogeneous (from wearables to clouds)
- Social

« Statistical (machine learning)
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- Networked

e Bullt upon concurrent and distributed systems

* Architecturally heterogeneous (from wearables to clouds)
- Social

o Statistical (machine learning)



Interactive Machine Learning

Train
Choose . Create & l @

learnin dit trainin algorithm to
SIS © e build model
algorithm examples

Evaluate model through realtime
experimentation, visualization of data
& decision boundary, inspection of
model function, ...



Interactive Machine Learning
\

BN g “.::';S \
Train . = N
Choose Create & e 9

learnin dit trainin algorithm to
SIS © e build model
algorithm examples

Evaluate model through realtime
experimentation, visualization of data
& decision boundary, inspection of
model function, ...

Rebecca Fiebrink



INnteractive Machine Learning

@ PhotoBooth File Edit View Camera Window Help @ v H 3 @ 4 (- O = 100% 83 [® Thut609 L Q

-
Values Examples Configure robi

@ oscin O osc out .
Models randomize ‘SJ ’L w m Edit Status

Start Recording

~ Date Modified

outputs-1 0 0 m \!J &/ »_,\ O xamples Today 15:33

) Today 14:19
Train g !
' Today 14:19

Photo Bgoth
outputs-2 0 o X :

Run

Delete last recording outputs-3 0 0

Re-add last recording

outputs-4 0 0

Status: Ready to go! Press “Start Recording” above to record some examples.

E) Al My Files
&# Dropbox

Select features:
¢\ iCloud Drive

RAL ACCELEROMETER VALUES

@ AirDrop
#%: Applications
[) Desktop
[fﬁ Documents
O Downloads
z} rebecca
=] MSR_Talk
=7 demos
] reverbs
] RAPID_MIX_Barcelon...

Sending 3 values to port 6448, message /wek/inputs

7] of_v0.9.0_osx_release
£51 LOOPBerlin

~

Rebecca Fiebrink, Goldsmiths University of London
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Custom fithess
wearables for safe
onhysical training

Leah Petrucell



Custom fithess
wearables for safe
onhysical training

Leah Petrucell
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Ihank you.

ben.shapiro@colorado.edu

College of Engineering & Applied Science

UNIVERSITY OF COLORADO BOULDER
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