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WHY?

fun!
engaging!
becomes part of your environment!
learn surprising things!
use other senses!
constraints drive creativity!



GOALS

» Inspire you to create your own analog displays
» Convince you it's easy!
» Give you a starting point



AGENDA

» hardware platforms overview/intro
» cover analog metric display projects
» next steps



PLATFORMS

» arduino
> spark core
» raspberry pi
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BLINK!

int led = 13;: // Pin 13 has an LED connected on most Arduino boards.

// the setup routine runs once when you press reset:
void setup() {
pinMode(led, OUTPUT); // 1nitialize the digital pin as an output.

}

// the loop routine runs over and over agaln forever:

void loop() {
digitalWrite(led, HIGH); // turn the LED on (HIGH 1s voltage level)

delay(1000); // wait for a second
digitalWrite(led, LOW); // turn the LED off by making voltage LOW
delay(1000); // walit for a second
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COMMUNICATION

Arduino has built-in USB serial
ethernet, wifi, bluetooth possible



FIRMATA

Generic protocol for communicating with microcontrollers.
Client and device libraries
Makes it very easy to create ‘dumb’ devices.
Great for prototyping!



PYFIRMAIA

https://github.com/tino/pyFirmata

from pyfirmata import Arduino
import time

arduino = Arduino('/dev/tty.usbmodem1421")
led = arduino.get_pin('d:13:0")

while True:
led.write(1)
time.sleep(1)

led.write(0)
time.sleep(1)



NOW YOU KNOW

» how to blink an LED on an arduino
» how to make your computer tell the arduino to blink an LED

Go out and wake o display!
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Spark

Spark Apps
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BLINK AN LED
A program to blink an LED
connected to pin DO

\,1 Y-lale =
bV LAN NSO

¥
-

COFFEEBREW

=Xamp.e apns
— A O LA

-

BLINK AN LED O
SPARK RC CAR EXAMPLE
O

SN oouUmes WN -

& https://www.spark.io/examples/530cf6189d8d19b340000001

int led = DO;
int led2 = D7;

void setup() {

pinMode(led, OUTPUT);
pinMode(led2, OUTPUT);
}

void loop() {
digitalWrite(led, HIGH);
digitalWrite(led2, HIGH);
delay(1000);
digitalWrite(led, LOW);
digitalWrite(led2, LOW);
delay(1000);






~~ V V A A A

SPARK CORE REMOTE BLINK

DEVICE="7adca5b8743743d0b4d257d0"
TOKEN="1eda6e8c08044613b8b5b29ce13a01e0™"
curl https://api.spark.io/v1/devices/$DEVICE/digitalwrite \
-d access token=$TOKEN \
-d params=D7,HIGH

"1d": "7adca5b8743743d0b4d257d0",
"name": "blinky",

"last_app": null,

"connected": true,
"return_value": 1



SPARK GORE CUSTOM FUNCTIONS

int brewCoffee(String command);

void setup() {
Spark.function("brew", brewCoffee); // register

}

void loop() { }

// this function gets called upon a matching POST request
int brewCoffee(String command) {

1f (command == "coffee") {
// do something here...
return 1;

I3

else return -1;

}
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LET'S BREW!

curl https://api.spark.io/v1/devices/$DEVICE/brew \
-d access token=$TOKEN \
-d params=coffee

"1d": "7adca5b8743743d0b4d257d0",
"name": "blinky",

"last_app": null,

"connected": true,

"return value": 1
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import RP1.GPIO as GPIO
import time

GPIO.setmode(GPIO.BOARD)
GPIO.setup(/, GPIO.OUT)

while True:
GPIO.output(/, True)
time.sleep(1)
GPIO.output(7, False)
time.sleep(1)

BLINK CODE



LET'S TALR
DISPLAYS!
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import boto.ec2.cloudwatch
from pyfirmata import Arduino

Arduino('/dev/tty.usbmodem1421"')
arduino.get_pin('d:5:p")

arduino
cpu_pin

cw = boto.ec2.cloudwatch.connect_to_region("us-east-1")

def cpu_utilization(name):
return cw.get_metric_statistics(60, .., ..,
'CPUUt1lization', 'AWS/EC2', 'Average',
{'AutoScalingGroupName"': name})[O0]["Average"]

while True:

cpu_pin.write(cpu / 100)

time.sleep(10)



0% Duty Cycle - analogWrite(0)

25% Duty Cycle - analogWrite(64)

50% Duty Cycle - analogWrite(127)

75% Duty Cycle - analogWrite(191)




import

GPIO.setmode(GPIO.BOARD)
GPIO.setup(/, GPIO.OUT)

cpuPin = GPIO.PWM(7, 50)
cpuPin.start(0)

cw = boto.ec2.cloudwatch.connect_to_region("us-east-1")

def cpu_utilization(name):
return cw.get_metric_statistics(60, .., ..,
'CPUUt1lization', 'AWS/EC2', 'Average',
{"AutoScalingGroupName': name})[0]["Average"]

while True:
cpu = cpu_utilization("my-group")
cpuPin.ChangeDutyCycle(cpu)
time.sleep(10)



import
access_token = "abcde1234"

user = healthgraph.User(session=healthgraph.Session(access_token))
records = user.get_records()

url = 'https://api.spark.10/v1/devices/012345678/analogwrite’
spark_token = "x12345"

for t, recs 1n records.items():
1f == "totals":
val = recs["Running"]["THIS_WEEK"]
scaled = (val /7 10) * 255
d = urllib.urlencode({'access_token': token, 'params' : "AO0,%.0f" % scaled})
content = urllib2.urlopen(url=url, data=d).read()
print content
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FUTURE WORK?









NEXT STEPS

1. Get an Arduino
2. Blink an LED
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OUTFITTERS

adafruit
sparkfun

evil mad scientist
mouser



SOLDERING /S EASY

HERE'S HOW TO DO IT

PUT YOLR PART IN

THE IRON IS | ”‘ PLACE. BEND OLIT
HOT! BE CAREFLIL! %‘ - THE LEADS SO IT

YOUR KIT SHOULD COME
WITH INSTRLUCTIONS
FOR WHAT PARTS GO
WHERE AND WHAT WAY!

CLEAN THE TIP OF
YOUR IRON BEFORE
EACH SOLDER
CONNECTION!

PUT THE PCB DOWN SO OK, LETS SOLDER/
YOU CAN SOLDER.

CAREFLIL WITH THE FIRST, you waNT To HEAT
SURFACE LUNDERNEATH! BOTH THE PAD AND THE LEAD

EIND SOME GOOD WAY FOR ABOUT { SECOND
TO KEEP IT STEADY -~

\ j

THIRD HAND, YOU CAN MAKE PSST/
fsyallj\lg/ifépéOlL OF THE SOLDER INSTEAD CLEAN THE TOLICH THE SOLDERING JRON TO

OF HOLDING T IN YOUR HAND TIP FIRST! BOTH THE PAD AND THE LEAD!
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QUESTIONS/COMMENTS?

http://github.com/ogrodnek/analog-displays-talk
SEND ME INFO ON YOUR ANALOG DISPLAYS!

ogrodnek@gmail.com
http://analogmachines.com/hlog/



