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_REDUCE?



_REDUCE!

* close feedback loop

* visualize energy streams

* benchmark against peers

help people in reducing resource consumption:



_TIME

select time scale



_SUBSCRIPTION

dynamically (un)subscribe 
to other Fluksonians’ data 

streams



_UNIT

change the chart’s 
y-axis unit



_STATISTICS

min/max/avg/last 
statistics



_HARDWARE_v0.01

ethernet-enabled
Arduino

Flukso’s first steps!

energy meter
dev board

hacked commercial 
energy meter



_HARDWARE_v0.1

Fonera 2200 
wireless router

8-pin female header
sensor input

ATmega168v

power loss
detection
circuitry



_HARDWARE_v1.1

Flukso sensor 
board

UART and power
to main board

4MB Flash/16MB RAM



_INSTALL

current
clamp

Fluksometer



_HARDWARE 2.0

Dragino: open hardware



_HARDWARE 2.0 II

Atheros AR2317 
running OpenWRT

diversity 
antenna

12-position
screw terminal

5V buck
convertor

ESD protection
diodes

3.3V buck
convertor

ethernet
PHY

8MB flash
16MB ram

tucked
underneath

sensor board

GPIO’s (SPI)
UART

COLD_RST_L
external LED
3.3V/5V/raw

ATmega168

level shifter



_HARDWARE 2.0 III

Mold design



_SOFTWARE 2.0 WAN

sensor RS-485sensor

MySQL
JSON/REST

PHY

Flukso web platform

ATmega168v uc

OpenWRT Backfire

Flukso daemon

Atheros AR2317 
802.11b/g + MIPS

Fluksometer

RRDTool

SPI

HTTPS

Webmachine JSON/REST API

Nginx

Drupal GUI

...

PHP-FPM*

* FastCGI Process Manager



_SOFTWARE 2.0 LAN

sensor RS-485sensor

JSON/REST

PHY

ATmega168v uc

OpenWRT Backfire

Flukso daemon

Atheros AR2317 
802.11b/g + MIPS

Fluksometer

SPI

HTTP

...

Bonjour mDNS

Fluksometer

Fluksometer

Fluksometer

Smartphone

*Pad

LAN



• HTTPS: AES-256 TLSv1 with server certificate validation

• Autoregistration to api.flukso.net [no pre-provisioning]

• Avrdude to update sensor board through SPI

• Local [real-time] JSON/REST API on Fluksometer

• Service discovery of sensors in the LAN through Bonjour

Features

_ARCHITECTURE 2.0



_BONJOUR



_LOCAL  JSON/REST API

icarus75@nimbus:~$ curl -v --trace-time 'http://flukso.local:8080/sensor/
0123456789abcdef0123456789abcde0?
version=1.0&interval=minute&unit=watt&jsonp_callback=get_sensor_data'
20:29:39.330757 * About to connect() to flukso.local port 8080 (#0)
20:29:39.343290 *   Trying 192.168.1.7... connected
20:29:39.345815 * Connected to flukso.local (192.168.1.7) port 8080 (#0)
20:29:39.345920 > GET /sensor/0123456789abcdef0123456789abcde0?
version=1.0&interval=minute&unit=watt&jsonp_callback=get_sensor_data HTTP/1.1
20:29:39.345920 > User-Agent: curl/7.19.7 (universal-apple-darwin10.0) libcurl/7.19.7 
OpenSSL/0.9.8l zlib/1.2.3
20:29:39.345920 > Host: flukso.local:8080
20:29:39.345920 > Accept: */*
20:29:39.345920 > 
20:29:39.530797 < HTTP/1.1 200 OK
20:29:39.530869 < Connection: close
20:29:39.533617 < Transfer-Encoding: chunked
20:29:39.535869 < Content-Type: application/json
20:29:39.535926 < 
20:29:39.538671 * Closing connection #0
get_sensor_data([[1288290519,125],[1288290520,125],[1288290521,127],[1288290522,125],
[1288290523,126],[1288290524,128],[1288290525,130],[1288290526,129],[1288290527,128],
[1288290528,127],[1288290529,125],[1288290530,135],[1288290531,124],[1288290532,124],
[1288290533,125],[1288290534,127],[1288290535,125],[1288290536,124],[1288290537,125],
[1288290538,124],[1288290539,125],[1288290540,126],[1288290541,125],[1288290542,126],
[1288290543,126],[1288290544,127],[1288290545,127],[1288290546,125],[1288290547,126],
[1288290548,124],[1288290549,125],[1288290550,124],[1288290551,127],[1288290552,127],
[1288290553,131],[1288290554,126],[1288290555,128],[1288290556,127],[1288290557,127],
[1288290558,125],[1288290559,124],[1288290560,127],[1288290561,125],[1288290562,125],
[1288290563,126],[1288290564,127],[1288290565,124],[1288290566,123],[1288290567,126],
[1288290568,126],[1288290569,125],[1288290570,125],[1288290571,125],[1288290572,126],
[1288290573,125],[1288290574,126],[1288290575,124],[1288290576,124],[1288290577,124],
[1288290578,124]])

http://flukso.local:8080/sensor/0123456789abcdef0123456789abcde0?version=1.0&interval=minute&unit=watt&jsonp_callback=get_sensor_data'
http://flukso.local:8080/sensor/0123456789abcdef0123456789abcde0?version=1.0&interval=minute&unit=watt&jsonp_callback=get_sensor_data'
http://flukso.local:8080/sensor/0123456789abcdef0123456789abcde0?version=1.0&interval=minute&unit=watt&jsonp_callback=get_sensor_data'
http://flukso.local:8080/sensor/0123456789abcdef0123456789abcde0?version=1.0&interval=minute&unit=watt&jsonp_callback=get_sensor_data'
http://flukso.local:8080/sensor/0123456789abcdef0123456789abcde0?version=1.0&interval=minute&unit=watt&jsonp_callback=get_sensor_data'
http://flukso.local:8080/sensor/0123456789abcdef0123456789abcde0?version=1.0&interval=minute&unit=watt&jsonp_callback=get_sensor_data'


_DEMO



_THANK YOU!



_CREDITS

Macarena C., ?
www.flickr.com/photos/room_onfire/403830495/

Join us at www.flukso.net!
HW/SW repository at http://github.com/icarus75/flukso
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