.
B Facul
Sumrt%/it

Microsoft Research

2013




B Microsoft

Lab of Things - A Research
Platform for Connected

DEVICES n
B
The Lab of Things Team =

Faculty Summit




AJ.Brush  JaeyeonJung Ratul Mahajan Frank Martinez Amar Phanishayee Arjmand Samuel James Scott

Danny Huang

Sarah Mennicken Trinabh Gupta Zheng Dong

Erin Griffiths




Breakdown
What is the Lab of Things? - Arjmand

Quick demo — A)
Design overview — Ratul

Wrap up and questions - Arjmand



Research Using Connected Devices in Homes

Field studies in homes

Connected devices in homes

Challenges
Interconnection of devices
Scale and diversity
Engineering effort

www-edc.eng.cam.ac.uk/projects/homeusedevices/
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Challenges - Interconnection of Devices

Does your research involve deploying devices in
homes of participants?

Multiple kinds of devices — cameras, presence detectors, custom sensors, etc.
Different devices use different protocols
One study may require multiple kinds of devices




Challenges — Scale and Diversity of Studies

Do you limit the size of your study because of maintenance,
monitoring and data collection overhead?

Maintain Collect
Core platform elements Data generated from experiments
Drivers and study executable

Monitor

Platform
Study executable



Challenges — Significant Engineering Effort

How can this effort be shared?

Share

Expertise

Software (drivers, study apps, platform)
Collaborative deployments

Participants




With the Lab of Things EXCRT;

LAB ©®F ¥ HINGS
Conduct your field studies easily by

« Interconnecting devices and implementing application
scenarios using HomeQS

« Scaling your studies through automated monitoring,
updates, and data collection

- Sharing data, code, and participants with fellow researchers

Lab of Things : Lowering the barrier for conducting field
studies that use connected devices in homes




Demo

'=:> Deploy your study to
a large number of homes

t:> Monitor status and progress

=> Analyze your data

=> Collaborate with fellow researchers

It HomeOS
Y oA B)

Deploy diverse devices
in homes using HomeOS




Design overview




Role:Sensor Role:Camera
OnTrigger Getlmage
OnImage
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HomeOS

Drivers

Azure Account |l65tdri\re

| Container |cor1ﬁgs

Account Key |z RT T++d Wy OV AMTNMOTuCcu 1Y 23BaCOfkt ch 2 Mm+r6c 8/ 4 P T o FE P SACJuACsjot De NIV XMBG ==
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HubID

Brush
BrushlLoT
Erin1
Zheng
ZhengTest
EEE]

danry
franklaptop
hello
homeid 94
homeid95

Actual Config Updated: 7/13/2013 5:36:33 PM

cumentversion | Devices xml | Globals xml | Locations xml |; Modulesaml | Rules xaml | Scoutsxaml | Servicesxml | Settings xml | Users sl

<Modules>
<Module FriendiyMame="zwavezenzys" AppMame="zwave driver based on zensys sdk” BinaryMame="Home(5 Hub.Drvers Zwavelensys_4 55"
Working Dir="c:\Home(Q 5 2*"homeos 2 Hub \output “binares Platform®. . \Data‘zwavezensys" AutoStart="1" Background="1" />
<Module FriendlyMame="HomeO5 Hub Drivers Gadgeteer Microsoft Research WindowCamera for
Home(5GadgeteerDevice_WindowCamera_Microsoft Research_25094530564849137891" AppName="driver for
Home5SGadgeteerDevice_WindowCamera_Microsoft Research_25094530564849137851"
BinaryMame="HomeO5 Hub Drivers Gadgeteer Microsoft Research WindowCamera" WorkingDir="c \\Home(052'homeos 2 Hub output ‘binaries
“Platform*Home0 5 Hub Drivers Gadgeteer Microsoft Research WindowCamera for
Home5GadgeteerDevice_WindowCamera_Microsoft Research_25054530564845137891" AutoStat="1" Background="1">
<Args Count="1" val1="Home5GadgeteerDevice_WindowCamera_MicrosoftResearch_25054530564849137851" />
</Maodule>
<Module FriendlyMame="5maritCam" AppMame="SmartCam" BinaryMName="Home05.Hub.Apps.SmartCam™ Working Dir="c:
“HomeOS52\homeos 2'\Hub output binares \Platform. .\ \Data"SmartCam " AutoStart="1" Background="0">
<Rolelist Optional="False"=
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Hubs Deployed

Ap ps Home ID Last Heartbeat

Brush 0 Days 6 Hrs 34 Mins
- BrushHome 0 Days 0 Hrs 1 Mins
Scouts Homeos BrushLoT 2 Days 3 Hrs 2 Mins
ChrisLoT 0 Days 0 Hrs 1 Mins

. ChrisLot 0 Days 4 Hrs 26 Mins

Drlvers Erin1 2 Days 7 Hrs 24 Mins

Martinez 0 Days 19 Hrs 54 Mins

Zheng 2 Days 8 Hrs 49 Mins

ZhengTest 2 Days 8 Hrs 31 Mins

aaa 2 Days 7 Hrs 58 Mins

bbb 0 Days 0 Hrs 0 Mins

Details
Details
Details
Details
Details
Details
Details
Details
Details
Details

Hub Status Details

Org ID
Home ID

Study ID

Status

Heartbeat Received(UTC)
Heartbeat Sent(UTC)
Last Heartbeat Seq Num

Expected Heartbeat Interval (mins)
Current Heartbeat Interval (mins)

Memory (Bytes)
CPU %

Module

Details

Default
ratul
Default
online
71572013 3:13
71572013 4:14
61395
1
2.01
1020928
57.55



Scouts

Analysis
scripts

Apps
HomeOS

Drivers

File Wiew Tools Help

| homelab

homelab *

Container

Storage Type

MNew

M

opy

Upload

Downloa

@ | =

Cueues
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WAy
wad-control-container
Zheng-alerts-wateralertspi
zheng-alerts-wateralertste
zheng-doorcam-something
zheng-doorcam-something
zheng-doorcam-streamid
zhengdesk-alerts-waterale
zhengdesktop-zlerts-wate:

zhenglaptop-alerts-watera ™~
>

-md

22988036453 dat
230083178490 dat
23418433940 dat

Last Modified

Length

7/5/2013 9:28:40 PM 122 bytes
7/5/20139:19:19 PM 32 KB
7/5/2013 9:19:27 PM 32 KE
7/5/2013 9:23:03 PM 35 KB

Content Type
application/octet-stream
application/octet-stream
application/octet-stream
application/octet-stream

24463511020.dat

7/5/2013 3:34:14 PV 36 KB

application/octet-stream

25339421788.dat
25305304265.dat
28029357611 dat
28045995702 dat
28075151994 dat

AR A CAnn s dea

L4

7/5/2013 9:34:14 PM 23 KB
7/5/2013 9:34:35 PM 23 KB
7/5/2013 9:51:158 PM  25KBE
7/5/2013 9:51:25 PM 25 KB
7/5/2013 9:51:36 PM 25 KE

—irfanan nLra e Rk a A e

application/octet-stream
application/octet-stream
application/octet-stream
application/octet-stream
application,/octet-stream

o S

Container: zhenglaptop-alerts-wateralertspics
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Call to action
Demo tomorrow at 10:30 AM in McKinley

Download Beta 1: Lab-of-things.com
Join www.tacebook.com/groups/labotthings/
Join mailing list send email: lab-of-things@microsoft.com

Feedback/suggestions: lab-of-things@microsoft.com 0
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