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Agenda

* What is Google PowerMeter
* Design Concepts

» Using the API

* Q&A

Google Eie)




What is Google PowerMeter?

Google Eie)



What is Google PowerMeter?

Track your energy

Voo

T

[

Use less

Save energy & money

See your home’s energy consumption anywhere online

A project of Google.org
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Google PowerMeter — Awareness drives Action
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How Google PowerMeter Works

Energy Mgmt Utility Via backhaul
! | Device ’ Smart Meter l

Device
Transmission

Via broadband

Smart Meter
Transmission

Direct to Google

Via utility Integration

Browser /

Mobile
Phone etc.

Third Party

Developer
Gdata-based Google Gdata-based
(REST) API PowerMeter (REST) API
Benefits to Users: Data Store

Benefits to Ecosystem:

* Near real-time feedback * Accelerate smartgrid deployment

* Understand your impact » Platform to expose devices

* Lower electricity bills « Drive innovation towards active

management
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Making Users Aware

Track energy over time Google PowerMeter: Energy User's Home - 4

See how much energy you have used
by the day, week or month. Electricity used Sep 30-Oct 1
N

“eDay Week Month

Always on power
N\
The darker shaded portion of the graph Predict your costs
shows power that is always on, such ®
as any applance that goes on standby ¢ Google PowerMeter helps yc¢
mode. Many applances are always on; 4 | Previous day predict your annual energy b
you mt don't know &. Ducovorng that you can start making chi
these is one of the easiest and fastest Wednesday Sep 30 Thursday Cct 1 and saving early.
ways 1o reduce energy use and save 7 4 kWeh used 3.2 ¥Weh used )
money, Approx. $485/ear Approx. $223/year  * 4
Always on: 39 kWrh used B Always on: 1.8 kWeh used
Compared to past usage
Customize your experience 6% under Thursday's energy budget & . Budget Tracker
ng | { l er 1

Add your estimated cost per kWh, sign
up for weekly emails, and share your
usage with famdy and frends,

| 2.6 kWeh expocted Set an energy savings goal for
yoursel and track your progress.

\

V4
Join the community Have a question?
Get tips on how to save from other Leam more about Google PowerMeter
Google PowerMeter users and share from our oniine help center.

what has worked for you.
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Design Concepts
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Design Principles
* Flexibility
 Many variables, many sources
 Random access too all measurements and metadata

« Highly available service

* Privacy and Data Ownership
« Explicit consent / full control on data (dataliberation.org)
* Authentication and auditing

e Data isolation

You can always get back anything you put in.
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Design Principles

« Security
* APl is secured with AuthSub, no exceptions
* Providers and users have Google accounts
 Clients use permanent (revocable) AuthSub tokens

e OAuth support on roadmap

» Personally identifying information
« Users have an anonymized PowerMeter-specific obfuscated ID
* Providers receives only obfuscated ID for user on authorization

 No real names, account numbers, street addresses, etc.
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PowerMeter Storage Model

Us_,ers User ID 12345 (Jane)
own variables =

segmented by zones | | 7one 12345 (user zone)

. »d L Jane's
Variable: "my house" < jane's AuthSub token home energy monitor
[ EEE NN EEEENEEEEE \ J -
F " jane's AuthSub (. '
Jane's _ token -1 Variable: "fridge"
smart appliance |~ |mmsss ssssss = = Variables
| | which contain events
Zone: exampleutility.com

DeVi ces (provider zone) A |

which send events to the Variable: "meter 1121" <« / exampleutility's | Example Ut'llty

AuthSub token

)
Variable: "meter 2232" l/ exampleutility's '
I — — - — T\ J AuthSub token , “

user’s personal zone

Zones : p:
which contain variables . . exampledtiity's
leﬂﬂali._m_effﬁz?) T AuthSub token
Foo.com Utility )
Providers

foo.com (provider zone , .
¢ (P ) which send events to variables

N o ) within their provider zone
jane's AuthSub . fﬂ a_b'ﬁ' a_c<f14322 123 within the user's account
token g P E——
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Using the Google PowerMeter API
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Google PowerMeter API. Overview

API for users & devices (zone is user ID)

URI Purpose URI (after https:/www.google.com/p owermeter/feeds)
user entry fuseri2345

variable feed fuseri 234512345 ivariable

variable entry fuseri12345 12345 Ivariable 1

instantaneous measurement feed fuserM 234512345 variable /M instMeasurement/2009-01-01T715:13:00.000Z
variable entry luserM 234512345 variable V2

durational measurement feed JuserM 234512345 variable N2/du easurement/2009-01-01T15:13:00.000Z

API for providers (zone is provider domain)

URI Purpose URI (after https:/www.google.com/p owermeter/feeds)
user entry luseri12345

variable feed luseri 2345 lexampleutility.com /variable

variable entry luseri1 2345 lexampleutility .com/variable/v1

instantaneous mea surement feed luseri1 2345 /fexampleutility.com/variable/v1instMeasurem ent/2009-01-01T15:13: 00.00C
variable entry luseri 2345 lexampleutility .com/variable/v2

durational measurement feed luser1 2345 /exampleutility .comvariable/v2/durMeasurement/2009-01-01T15:13:00.00C
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Activation

 Activation / Authorization
« Secure activation handshake to transfer AuthToken
» Explicit user opt-in necessary for activation
« Separate handshakes for:
* Provider enrollment
* Device activation

* App delegation (coming soon)
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Abuse
 Throttling

* Providers and devices must stay under our maximum
resolution and frequency (6 measurements per hour)

* Applications (coming soon) must make reasonable efforts
to defer computation

« Storage quota

* Years of data per user

We want to handle all legitimate energy usage data
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Sending Data into PowerMeter

« Types of Feeds

« Accumulator reads (instMeasurement):

<entry><occurTime><value><islnitial></entry>
<entry><occurTime><value></entry>
<entry><occurTime><value></entry>

* Interval reads (durMeasurement):

<entry><startTime><endTime><value><entry>
<entry><startTime><endTime><value><entry>
<entry><startTime><endTime><value><entry>

« Batch upload

« Meta-data (user feed, provider feed, variable feed)

« Coming soon: computations
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Reading Data from PowerMeter

Read-only tokens

Allow users to authorize third party apps without giving away the farm

Token scopes

Restrict devices to only a subset of users' data

Data feeds

Offer access to the same raw data that the API received

Sample code

Reference code includes Python programs that demonstrate reading from the API

More to come

Future APIs will offer much more--- smoothing, analysis, charting, etc.
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Examples and references

Check out
http://code.google.com/apis/powermeter
http://www.google.org/powermeter/partners.htmi

for more
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Questions?
View live notes and ask questions about this

session on Google Wave:
http://bit.ly/9xqds;
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