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Smart ObjectgonnectDigitaland Real World

w The digitakevolutionof the 21stcenturywill be
much muchlagerthan previoustwo digital
revolutionsof personalcomputersandthe
internet

w Wearenow facingthe digitalrevolutionof the
21stcentury. Smartobjectsin the intenet of
things that interconnectthe digitalworld with the
physicalworld

w A smartobjectisasmallmircoelectroniadevice
that consistof acommunicationdevice typically
low power radio, asmallmircoprocessoanda
sensorand or actuator.
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http://www.engadget.com/2012/08/22/cao-gadgets-wireless-sensor-tags/
http://www.engadget.com/2012/08/22/cao-gadgets-wireless-sensor-tags/

Internet of ThingschangingAutomation Paradigm

0o AT e w The"Internet of Things"IpT) is describing

Cf[ The Internek billions of embedded devices that are
communicating with each other through
Internet technologywithout involving human
beings directly

w Inthe automation contextthe loTmeans the
shift from centralized and hierarchical control
towardscooperative, distributed networks and
control structures

w Formerlypassivesensors (simple objects)
becomeactiveplayers (smart objects) in
networks and are enhanced with the capability
for computationand decision making.
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Enabelingl echnologies

wLow Power
Wireless
(6LOWPAN,

ZigBedP, BLE,
Thread)

Wireless

oNew Protocolsfof"‘----.\_ «Mobile Multiagent
constrained Systems
Embedded Devices
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Wireless Sensor Networks
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Protocolsfor constrainedeEmbedded Devices

100s- 1000sof bytes

Credits Zach Shelby
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Clashof Technologies




Magic Squaréor Embedded System Development
)

Scalablility& Flexibility

Costs& Timeto Market
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Embeddedoday

w Firmware /softwareupdates

w Onlypredictablecontent

w Difficultto handle multipleprotocols

w Noconsistentdevelopmentplatform

w Platformindependentvisualisatior?

=d
-
co
o

12



Highlychangeablavorld

w Newrequirementsat anytime

w New typesof smartobjects

e.g.wearables

w Newcommunicationprotocols
e.g. Thread

w Innovation in frontend devices

e.g.Tizen

w Newnodespop up.



[ S Stérthere X

| . j it B ~Imagineall nodeswould usethe same
LR 5 unified way of communicatioramong
eachother X

X andthe wayhow they communicate
IS exchangin@pPpSiexecutablesavecodg X

i -as X andevensensomodesare ableto
run suchapps

Synchronizedireflies
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Andthink further X

LS { d¥sumeeverythingcouldbe an
app. programm data&
communicationX

X eventhe simple on/offcommand
couldbe anappwhichdestroysitself
after A UeXeautedX

Birdflocking X andg 2 dzf iRbé gfentif these
appscouldbe executedon the fly?
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Basics
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w Luaasalanguagdor embedded
5.2->5.3

w Platformindependedsoftware
development

w Open Sourcer

w Classificatiomf nodesdepending
on Luacapabilties

hardwareconstrains
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Typeof Nodes

Permanent Smamlodes
TemporarySmartNodeSooth with Gui

CleverNodesuwith Luavm

>IN PrimitveNOdeSsinglelineinterpreting

Alien Node S connectwith softwaregateway
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TypicalTopology




Howto do Appsfor Embedded?

w Standardizedoftwarelayersfor for
different typesof nodes

hardwareindependent

w Unifiedcommunicatiorbetween
tasks& devices

zlinly
U

20



NogsCNPlatform

JSON  HTTP

UDP  CoAP

IPv4 IPv6

DMX ZigBee Eth
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TCP

WiFi

Applictionfor this node.
Lightmanagment heatercontrol...

Helper module for
one or more Applications

Hardware abstraction
for this node. Self introducing.

Hardwaredependingfunctions

Librarysfor Lua

C/C++



Dynamiccodingasa communicationprinciple

w Clevemodesasanew classof
smartobjectsrunninga LuavVM

w Thosenodesexchangebjects
where Luarepresentsdataor
functions

w Theseobjectsare executedon the
fly.

nounsS
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CommunicatiorConcept

up (ipAddress)

do coroutine.yielc

w Distributedsystem

w Loosecouplings

w Eventdrivenwith closers

w Securitylevels

dependingon requirements
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Security

w Allhardwarewith encryptionchip

oNogsinsideirequirement
w Authenticationof apps

w Speciamechanisms

e.g.for man inthe middle & overloadattacs

w Baremetal supervisor
e.g.for APTinfection

w Encryptionoption

aboveprotocollevel
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Unified Communication

w UsingJSONisacompact& human
readablestandardformat

w Usinganestingmechanisnto wrap
& unwrapplain JSOMlata

w Thewrap & unwarpmechanisms
dependingon the underlyingdata
protocolandcanbe nested
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SimplifliedCommissioning

- w Everynodeand or subsystemis
representedby anavatar

o {ik /S TN

ererer

w Anavataris Luacodethat describes
and manipulatests ownerin any
Kind of representatione.g.graphical
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w Bythis meanscommissioningan
be donewith a simpletool, which
R 2 S &noWihe specificof the
nodes
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Visualisatiorwith LiveCoding
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w Visualisatiorfor hardware
iIndependentGUI

w Livecodingfor anytype of device

w Allobjectsare Luacoded

w SupportingcommonlLuabased
gameengines

e.g Corona [Giderod Marmelade.



Occupationof Alien Systems

w SN, CNisPNasapplications
runningon varioussystems

w Buildinggatewaydo Alien systems
on SN, CN, PN

w TunnelinghroughAlien nodes

w Hacking &everseengineeringof
Aliennodeg?
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NogsSoftware & Hardware Matrix

Hardware Windows Lunix Android Fieldbus | CleverNodes Primitive
| Software based based based based Systems Nodes

Debugger

Nogs
Communicator

Nogs
Configurator

NogsDesigner
NogsSN

NogsCN

NogsPN

NogsMATLAB
SimulinkBlock

Yes

Planned

YesLive
Coding

SN.EXE

CN.EXE

PN*.EXE

NogsCN
Block

Planned

Planned

SN.O SN.APK

CN.O CN.APK

PN*.O PN*.APK

Planned

Planned

Planned

Planned

Planned

PN*.IPA

CN.EXE/

Runtime

PN*.EXE

CNRuntime

PNRuntime
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RapidProductDevelopment

w Buildingreferencehardwarefor
guickstart

PECO PECO OV+ OV+ BAGND
DALl |- Wire1 1-Wire2  DMX

Optical HDMI Ethernet

AUt g | w CPUWoardsfor integrationin

SmartBox 1.0 Lighting Controls, BA & loT Server Bluetooth

ARM?® Corte 7 Duai-Core, 2 GB DDR B Flash c € =
iR seriesproducts

10M/100M/1G, Fuli HD
PRI U, 4 40 Hz, 120-370 V DC, 0 Hz

DALI

v =nsio 24V DC
FEL Key < < - ogs multi purpose =
Reset Key [:[ﬂ
2xUSBHOST  MiniUSBOTG 4 microSD R

B i e P P e o e s w Openhardware& software

Svtansion niNogs 1 niNogs 2 niNoas ?

—

naReR ; w Turnkey.

BACnet 1.0 EnOcean 1.0
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RapidMultiplatform Development

A ZeroBraneStudio

- Debugger

- CrossplatforniiveCoding
A LuaRocks

IPv6, IPV4

TCP

UDP

CoAP

HTTRdient & Server
FTP

SMTP

Bare eLua
Metal
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00000 S 32

I I v I I I D




PiNogs on PINog®Backplane
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Many PiNogsone PiNogsCN1with LuaVM
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NogsNucleoCN1- Arduinoformat
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Baremetal with LuaVM & Arduinoprogramming



NogsStampCN1- for seriesproducts

e C
0 00 0 ) Baremetal with LuaVM & Encryptiorchip
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