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Some M2M asset examples

» Factory robots

* Wind turbines

+ Public lights

+ Automated billboards

* ATM

* Vending machines

« Utility meters

« EV charging stations

+ Automated bicycle rental stations
* Vehicule or container tracking
+ Alarm systems
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M2M standard front-end
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Deployment Status
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1 In Inventory
(4 Activation In Progress.
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i John Doe v

W Without Comm (3 In Maintenance [l With Comm

J 4 Hide Charts |
Recent Operations
Namo ! Complotion | Completo Timo .
Weekly Bulk Transfer ~ 97/97 24/09/11-6:30
Small Batch Creation ~ 15/15 200311 - 1422
Remaining Activations  5&/61 21/03/11 - 21:05
Lage Batch Transfer 110110 18/03/11-6:10

[ p Transter ][ P Accepumeject |( oPActivate | |[ @ Create New |
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O SysomNamo | Sums ! Lavais " catoway ! Subscription | Software Version | CroatonDate |
V@ SystemName 1 Activated Company 1, Toulol..] Gateway 1 Subscription 1 Monitor_App_v2.5, Monitor [..] 03/31/11 - 12:30
O © SystemName2  In Inventory Toulouse Gateway 2 Subscription2  Monitor_App_v2.1 03/31/11 - 02:00
D@ SystemName 3 Activated Company 2 Gateway 3 Subscription3  Monitor_App_v2.5 03/31/11 - 04:15
[J @ System Name 4 Activated Toulouse, Southem... Gateway 4 Subscription4  Monitor_App_v2.5 03/31/11 - 08:15
()@ SystemName 5 Activated Division 3 Gateway 5 Subscription 5 Monitor_App_v2.0, Monitor ()  03/31/11 - 12:30
O SystemName 6 Activation In Progress  Division 3, Toulous(..) Gateway 6 Subscription 6 Monitor_App_v2.0 03/31/11 - 02:00
[)© SystemName7  Activated Toulouse Gateway 7 Subscription 7 Monitor_App_v2.5 04/01/11 - 01:20
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[ © SystemName 10 In Inventory Division 3 Gateway 10 Subscription 10 Monitor_App_v2.5 04/01/11 - 01:35

Sierra Wireless Proprietary and Confidential

January 21, 2010

Ay
SIERRA

WIRELESS”




M2M standard front-end
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Street Lighting Custom Front-end
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Home Automation Custom Front-end
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Machine-to-machine typical topology

Asset 1

-

L Standard
©

o) Frontend
8. Web Site
c Asset 2 GDa te\_/vay Backend

pi Ve Custom
g Frontend
= Web Site
[e)

=z

— Billing
Wireless
Operator

SIERRA

WIRELESS”

Sierra Wireless Proprietary and Confidential January 21, 2010




A more realistic global view...
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Machine-to-machine typical topology
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Choosing Lua on the embedded side
Why not C?

« Cis too low level, too long to debug, too hard to maintain
Embedded C is not portable

M2M changes faster than a C codebase could

* We’re not in a hurry (we usually wait for GPRS!)

* We’re not working on tiny p-controllers anymore

What then?

« Python, Ruby, Javascript would have been fine for developers

« They’re hard to port, resource-hungry

« Tedious to interface with C

* Only Lua and Scheme are technically realistic; Lua is way less scary
It can still scare some middle-managers...
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Key services

» Asset management:

» Get data/events from assets

* Push data/commands to assets

» Persist/consolidate/report data

* Follow communication policies

* Monitoring services
* Device management: the device in an asset like any other
» Software update over-the-air: for device and external assets
 Applications management: modular scripts, Lua-only on simple devices
* Mediation: allowing server push with STUN, SMS...

« Communications: GPRS, SMS, Ethernet, router/DHCP, dialup, encryption,
authentication...

Sierra Wireless Proprietary and Confidential January 21, 2010 Page 14 SIERRA
WIRELESS”

I ( & (1A




Key components

* Lua 5.1 (+ tweaks)

» Custom coroutine scheduler / synchro / IPC

 Serialization & streaming (Hessian)

» Luasocket, including LTN12 streaming

* More network protocols (Hessian, security, telnet, ntp...)

+ Embedded protocols (modbus, AT commands, GPRS, OMA-DM...)
 Local DB / persistence / consolidation

« Advanced logging
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Software architecture

M2MReadyAgent
—
2o Coroutine
53 o)
53 <
oG :
(0]
(%)
. (2]
g
o
=
@
Coroutine
Toward
backend
server
Sierra Wireless Proprietary and Confidential January 21, 2010 Page 16 SIERRA
WIRELESS




Software architecture
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