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1. Before Getting Started

You've come to the right place: This manual is a tutorial introduction to the Synapse
SNAP product line, and you shoudéfinitely readthrough it and try out all of the hands-
on examples it contains.

When you have completed this manual, you will have:

e gotten familiar with the included SNAP hardware

e installed the companion Portal software and anygleéelevice drivers

e gotten familiar with the basics of using Portal and SNAP to develop wireless
applications

Because it is intended to beéuworial , you need to read throughintorder, as opposed to
skipping around within the document. You also neeattaally do the stepass specified,
because later sections assume the steps from previous sections have been completed.

This manual also focuses on the components actually included in the kit, rather than
trying to cover all the different types of SNABrdwarethat are availableJust be aware
that there exist other types of SNABmpatible hardware than what you seguded in
this kit.

Finally, be aware thahis manual is a starting point if you will, just one pie€t@a much

largerset of documentation.

Other Documentation

This document, the EK2500 Evaluation Kit Users Guide, is only one of séeahaled
with this evaluation kit(Several documents are also installed on your system when you
install Portal, which you will do as part of this tutori@g sure to also take a look at:

e The “SNAP Primer” (600037-01D)
This document contains an introduction to SNAP and explanations of how mesh

networking works. It also introduces the various Synapse software and hardware
available, and clarifiethe naming conventions used for the various SNAP items.

e The “SNAP Users Guide” (600025-01A)
This document is where you will find an explanation of how the components in a

SNAP network work together, with introductions to topics like hook handling and
with sample scripts.
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e The “SNAP Reference Manual” (600-0007N)

This document is where you will find information on the built-in functions provided
by Portal and SNAPpy. It also provides information specific to each platform to
which SNAP has been ped.

e The “"SNAP Sniffer Users Guide” (600026-01B)

Starting with Portal version 2.2.23, a “wireless sniffer” capability is indwdéh

Portal If you follow the instructions in this standalone manual, you will be able to
actuallyseethe wireless exclmes that are taking plabetween your SNAP nodes.

e The “PortalReference Manual (600024-01G)

This document contains lots of information on how to use Portal, the software that
runs on your PC and allows you to configure and manage your wirelessketwo

Additionally, you may wish to refer to the following hardware guides:
e The “SNAP Hardware Technical Manual” (600-101.01D)

Every switch, button, and jumper of every SNAP board is covered in this hardware
reference document.

e The “End Device Quick Start Guide” (600-0001A)
e The "SN171 Quick Start Guide” (600-0011C)

These two documents are subsets of the “SNAP Hardware Technical Manual” and
come in handy because each focuses on a single board type.

All of these documents are in Portable Documeniniab (PDF) filesand are available on
the Synapse Wireless forum website

Other Sources of Information

There is aledicated support forum attp://forums.synapseireless.com

In the forum, you can see questions and answers posted by other users, as well as post
your own questions. The forum has examples and Application Notes, waiting to be
downloaded.

The forum also contains all the latest copies of the documentation included with, this kit

plus the latest versions of Synapse Wireless software. Be sure to downloaddke new
version of Portal (which includeéke most recent firmwaydor the latest feature set.

EK2500 Users Guidel.7 Pageb of 42


http://forums.synapse-wireless.com/

Also be sure t@éheckout the Synapseebsite atvww.synapsevireless.com
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2. Getting Started

Overview

The Synaps&NAP product family provides an extremely powerful and tésiplatform
for developing, deploying and managwwgeless applications.

SNAPis the name of our network operating systémewordis also usedomewhat
genericallyto referto the entire product lin®©ften when we are talking about SNAP we
are implicitly including SNAP, SNAPpy, Portal, aBtNAPconnect

A SNAPnetwork consists of individual SNAP nodes. At the heart of each node included
in this kitis a Synaps&NAP Engine, or some other equivalent SNBEvice
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Each SNAPENngine combines a microcontroller, a radio, andantenna. The antenna can
either bean integral “F” antenna, or a mounting pdimt an external antenn@he exact
hardware included in your evaluation kit may vary, depending on the platform around
which your kit was built. It may be based on RF100 SNAP Engines (also known as RF
Engines), as pictured above, or RF200 or RF300 SNAP Engines. RF100 and RF200
SNAP Engines communicate using 802.15.4 2.4 GHz radio signals, while BRZ®
Engines are used for sgfigahertz communications (900 MHz, 868 MHz, etc.).
Additionally, there are EK2500 kits available that showcase then@medofother

verdors (for example Panasonic). This alternate hardware still runs SNAP.

EachSNAP Engine has an on-board microcontrolieth its own internal RAM and
ROM. No external components are requifedoperation

Each SNAFENgine includes GenerauRpose I/Q(GPIO)pins, which can be configured
as digital inputs or outputs. Many of thesemeGPIO pins can also be switched to
alternate functionality. The exact number pins and how they can be repurpdseatywil
from platform to platform, butach SNAP Engine will be able to support:

o analog inputs, providing 16# resolution(or better)

. serial data linesope or two UARTS, depending on platform)
. serial handshake linesr{e RTS and one CTS per UART)
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Although up to 20/0 pins are available, yoonly have to hook up the exact
functionality required by your applicatiomhe minimalhookup to an SNAPevice
consists otwo wires:

. One wire folvVCC (2.7-3.4 volts DC)
. One wire forGND

The SNAP Engines ontain core code (written in @)at implemergbasic wirelss

networking functionality. Thisore code &b implements &irtual machinethatexecutes

a subset of the Python programming language. Synapse has named this subset of Python
SNAPpy.

You can find details on the SNAPpy language, and how it compares to Python, in
the“SNAP Users Guideand the “SNAP Reference Manuakbdr now, the
important point is to understand that SNAP nodes suppsctipting language.

SNAPpyscripts can be uploaded ifBNAP Engines bver the ait (OTA), or over the
serial interfaces. Thesgripts define the personality of each ndaechanging the
SNAPpyscriptin a node you changbe node’s behavior.

SNAP Engines can be designed into your own prodactisngas a slave devide your
main microcontroller or miaprocessarin many cases tfeNAP Engine cartake over
the functionality of the original main processorauiditionto addingwirelesscapability
andSNAPpyscripting

In addition todiscreteSNAP Engine modulesSynapse also sells SNARRmonstration
boards thatextend the basic core capabilities with additidf@lhardware.

Three different kinds of SNAP demonstration boadsinclued in this evaluation kit:

. One SN111 End Device Demonstration Board
. One SN171 Proto Board
o Depending on the hardware fitam around which the kit is based it will

includeone of the following:
0 One SS200 SNAP Stick USB Dongle
0 One SN132 SNAP Stick USB Carrier Module

Details about each dfi¢se boards can be found in the “SNAP Hardware Technical
Manual.”

Page8 of 42 EK2500 Users Guidel.7



A Portal into Your Network

Portal is a standalone software application thats on ay standard P@vith Microsoft
Windows 2000 or highérUsing a USB or RS232 interface, it connects toSINAP
Engine in the SNAP Wireless Netwotlecoming a user interfaéer the entie network

=0)))
=o)))

=0)))
=)

Note: most of the icons shown in the previaliagram were taken directly from the
Portal user interface.

B
W ois usedby default)within Portal to represent a SNAde.
—

is used withinPortal to represent Portal itself.

Once connectedPortal provides the capability tointeractivelybuild an intelligent
wireless network You can:

e Discover new SNAP Devices
e Uploadintelligenceto those dvices over the giusing SNAPpy scripts
e Customize Portab suit yourspecificapplication

Interactivey —you do all this within Portal, observing the results immediately.

Intelligent — the network is purpose-built for your applicatianth the ability to monitor
and conditionally control things connected to it.

Synapse’$ortal administrative softareis included in this evaluation Kit.

! Portal also runs on the latest letegm release of Ubuntu Linux, and on the latest Macintosh OS. There
may be minor cosmetic differences in the Ul appearance, but the functiosdtieysame across operating
systems.
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For more information about using Portal, refer to“®Pertal Users Guidé

Throughout this manual, ¢hiterm “Portal PC” isised to refer to the P@Vindows, Linux
or Macintosh) that Portal is running dcreenshis in this document show Portal
running in a Windows environment, but Portal’s functionality is consistent across the
platforms.

Note:

Synapse alsticensesa standalon&NAPConnectibrary, giving youaccess into your
SNAP network. Import the SNAP Connect library into your Python application to allow
your backend systems to participate seamlessly in the Si¢AROrk.

Evaluation Kit Hardware
To demonstrate many of the capabilities of Syn&$AP Engines, SNAP andPortal,
we've bundled them together anevaluation kit form- the EK2500.

The hardware included in the standard kit is (clockwise, from upper left) power supply,
serial cable, power supply, AA battery holder, SN111 End Device Demonstration Board,
SS200 SNAP Stick USB Dongle and SN171 Proto Board. (Depending on the platform on
which your kit is based, you may have a SN132 SNAP Stick USB Carrier Module, shown
at right,with an additional SNAP Engine instead of the SS200 SNAP Stick USB

Dongle.)

The EK2500 evaluation ktomes with softwargower suppliesgxternal battery holder,
andanRS232serial cableAlthough not shown in the photo, the kit also comes with one
pair of AA batteries. The kalsocontainghreedifferent kindsof SNAP boards:

e 0OneSS200 SNAP Stick USB Dongte SN132 with SNAP Engine
e One SN111 End Device Demonstration Board
e One SN171 Proto Board
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Each type of node in the EK2500 evaluation kit has been included to shaaiffeeent
set of SNARraits. Each onbas different strengths, and you will likely be buildingiyo
final wireless network usingraix of the different node typek.is also possible to
directly incorporate the Synapse SNAP Enginesd by these “demstratiori nodes
into your own designs.

Furthermore, the demonstration boards in the EK2500 kiigealifferent approaches to
demonstrating how the nodes can be used. In your own hardware desigmst, it is
necessary that you incorporate SNAP demonstration boards in order to use SNAP
Engines.

NOTE! Kit contents might be slightly different!

Someolder versions of the EK2500 kit included the following hardware:
e One SN163 Bridge Demonstration Board
e One SN111 End Device Demonstration Board
e One SN171 Proto Board

For the demonstrations contain in this guide, if you have an oldenmgly use the
SN163bridge board where references are made to the “SNAP Stick”.
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SN111 End Device Demonstration Board
Select Switch

Reset Switch Power Switch

The Synapse SN111 End Device Demonstration Board features a push-button switch,
LED, seversegment display (two sevaegment digits, 14 segments total), and a generic
sensor input.

The sensor input comes with a photocell pre-installedotingr analog input devices can
be connected instead.

The SN111 can be powered by an external power supply (4-25 VDC, 6-24 VAC). The
SN111 can also be powered by one or two AA batteries.

The SN111 does not provide ready access to all GPIO pins. Some are used by the on-
board hardware, and other GPIO pins simply are not brought out to argcasssible
connector.

Since we will be talking wirelessly to this node, there is no need to connect an RS232
cable at this time. Do be aware that the RS232 port on this node is functional, and can be
used to talk to other RS232 devices (including the Portal PC and even other SNAP
nodes).

Refer to the “SNAP Hardware Technical Manual” for more details on this board.
Antenna Connection

At this time, you’ll needo attich the supplied antent@the SNAPENngine with the
Reverse Polarity (RFSMA type connector (shown belov§NAP Engineswithoutthe

connector come equipped with an integrated “F” type antenna, and don’t require an
external antenna.
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SN171 Proto Board

Lsrnarstef)
RFENGINE gre o
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Selector ReseSwitch

The Synapse SN171 Proto (prototypilBgpardomits the dedicated sewsegment

display and sensor input hardware of the SN111. Instead, it providesoeasy to all

General Purpose Input/Output (GPIO) pins, including all analog inpetsmes with a

small piezo buzzer attached to GPIO pin 9, but you can remove it if you need that pin for
some other purpose.

All of the onboardSNAP Engine sigals are made available at eaggess scre
terminal blocks located on either side of the node. These same signals araddso m
available in a more compact form in the center of the bdadiialrow header provides
aconnection point for a ribbocable(or some other form afiring harnessfrom some
other circuit board or testing apparatus.

The SN171 can be powered by an external power sup@wBE).
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Thepower supplies included in the EK2500 kit can be usedaiiitierof the included
nodes, but be aware of théferentinput voltage range$ you substituteyour own
external power supplies.

The SNT1can also be powered by two AA batterias external battery holder for this
purposses alsoincluded in the EK2500 Kit.

The third SNAPDevicein this evaluation kit is either an SN132 SN&f&ck USB

Carrier Module with a SNAP Engine, or 8200 SNAP StickEither of thesglugs into

a USB port on your PC tact as the bridge node between Portal (or SNAP Connect) and
the rest of your wireless network. (For the remainder of this documenthitd SNAP
Device will be referred to as your “bridge device” or “bridge node”.)

Taking the Nodes for a “Test  Drive”

All three nodes come from the factory preloaded witlemoSNAPpyscript. Althaigh

this demo script showcases only a tiny portionhaf capabilities of SNAP node, it
providesa quick way to get familiar with the nodes without having to install any software
on your PC. (W'l install the Portal software in a later step

If you haven't alreadglone sopower up the bridge devicby connecting it tca USB
port on your PC(If the “Found New Hardware” wizard appears, just click “Caneelie
don’t want to install that software yet

Power upthe SN111 End Devid@emonstration Boartly connecting it to one of the
two included“wall transformer” power supplies provided in the kit, and sliding the on/off
switch to the “on” position.

Power upthe SN171 Proto Board node by connecting it to therdtlall transformer”
power supply.

Note: The SN171Proto Board does not have a dedicated onffoswitch. You
simply disconnect the external power supply to turn the unit “off”.

The yellow LEDs orthe SN111 and SN171 boards should now be blinking once every
second. This shows that theeinstalleddemoSNAPpyscripts in all three nodes are
running. No LED will blink on the bridge device (though a green power LED will light if
you have the SN132 board).

In addition, the greengkternalpower” LED on the largeboard(the SN111node) should
be on, indicating an external power supply is connected and providing power.

On the nodavith the seversegment displgy'00” should be displayed-his shows that
the preloadedSNAPpyscriptis running. (t put the 00" pattern on the display.)

Pagel4 of 42 EK2500 Users Guidel.7



If all of your nodes areon and the yellow LEDs areblinking, proceed to the next
section. Otherwise, here are some troublghooting tips that mayapply.

SN111Troubleshooting

Tip: “Lit” does not alwaysmean “on”

On the SN111 node, the “external power” LED indicgtest that— that external
power is currently being provided to the board — ib(by itself) does not indicate
that the SNAP Engine has actually been powered. You must manually slidethe pn/
switch (located next to the “barrel” power connectors) to the “on” position.

SN171 Proto BoardTroubleshooting

Tip #1: Verify the powerrelated jumpers
Your SN171 “proto-board” node should have come from the factory preconfigured to work
with an external DC power supply. Still, as a doutteck, verify that thBWRSELumper is
in the VEXT position (connecting pins 2-3), not the VBAT position (connecting ®jns 1-

Tip #2: Verify the LED related jumpers:
The SN171 “protdioard” node should comieom the factory preconfigured to enable its two
on-board LEDs (one yellow, one green). If the unit is not blinking its yellow LEDybDrth
verifying that the LED1 and LED2 jumpers are both installed.
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Time to push some buttons! (Seeing the demo script in action)

Usingour “multicast” capability, here we use the preloa8&tAPpyscript
“McastCounter.py” to show that all three nodes can talk to (and hear) each other.

Pressthe selecswitch on the SN11End DeviceDemonstration Board or the SN171

Proto BoardThe seversegment display on the SN111 should now be showing Tie”
SN171 Proto Board and theidge device receivihe count as well, but have seven
segmentisplay to display the change. Instead you can watch the lower two bits of the
count displayed on LED2 and LED1 on the SN171, and as a cycling tri-color LED on the
SNAP Stick.

Eachadditional button press should advance the displayed count by one (wrapping
around to 00 after the maximum value of 98pardless of which node’s button you.use

Pressthe button on the SN171 Proto Board nodset® it advance the count as wéfl.

this does not function as expected, check the S1SEL jumper on the SN171 to be sure it is
connecting the GPIOS5 pin rather than the RESET puh off the SN111 End Device

board, and then turn it back. Notice thatit is now displaying 00 on its sevesegment
display.Pressthe button on the SN171, and the SN111 will now display the new count.

Pressand hold for two secondghe push-button oeitherof the nodes toesetthe
count to zero. The node with the seven-segment display should now show “00”.

Unplug the SNAP Stick from the USB porBressthe buttons on the remaining nodes.
The displayed count on the remaining nodes should still increment with every ptass of t
Select button.

The “bridge” node can provide the eventual connection to the Portal PC, butat &
“coordinator” of the SNAP networkiliere is nacentral coordinator with SNAP)

Plug the SNAP Stick back in if you want to see all three nodes interoperating sveme m
Some things to notice:

Thenodes are immediately able to communicate with each other:
There is no such thing as a “netwgoln time” with SNAP.

Any node can talk directlip any other node:
There is no central “coordinator” nodeth SNAP.

Using SNAPpyscripts, SNAModes can autonomously respoadhanges in their
environment:
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Hereyou havea usempushng abutton, but it could be any digital inpdioy
example, “water detect&dr even an analog input such“asrnace
temperaturg

Turn off the nodes when you are readygmgin installing the Portaloftware.

More about the Hardware

Since the Portal P@he PC that the Portal software will benning on) has no radio of its
own, one of the SNAP nodes must act as a “bridge” for it. Portal will codirectly to

this bridge node, using either a USB or RS232 connection. Portal will then be able to
communicate téhe rest of the SNAP nodaglirectly, by sending packetsrossthe
directly connected bridge node.

Verify that the SNAP Sticks correctlyconnecedto the PG USB port.

Device Configurations

The following table assumes you have not moved any of your RF Engines héteee
different boardsind does not apply to kits with tRé-300.

Synapse Network Evaluation Kit RF Engine Configurations:

Description Function | Antenna Power Amp | Receive Amp
SN200 SNAP Portal Integrated | Yes Yes

Stick interface

SN111 Photocell | External Yes Yes

End Device

Demonstration

Board

SN171 Buzzer Integrated | Yes Yes

Proto Board

It is also important to understand tIi&AP Engines are not fixed to the boards on which
they're provided in the EK2500 kit. You can move the engines between boards, if you
desire For example, the SN171 Proto Board can be used wilRF&T SNAPENgine

that has an external antenna.

A Photocellcomponent is connected to Sensgrut terminals 1&2 on the
End Device Note that the pullupesistor strap is in theOWrange position,
with jumper J10 jumped, to properly condition this sensor type.
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3. Installing Portal

The Synapse Network Evaluation Kit contains a sheet of paper with instructions for
where to downloathe Portal InstalleandSNAP support documentation. This provides
all the software you need to get started with SNAP and Pédditional updates, and
the most current release of this software will always be available on thes8gopport
forum.

Updates on the Web

You'll find the latest version of Portal on the Synapse Support Forum at
http://forums.synapsesdreless.con{look under Software Releaseslatest Releases)

Portal comes bundled with the latest SNAP firmware and documentation.

Also be sure to check the Synapsebsite ahttp://www.synapsevireless.com

Running Setup

Download and run the Portal installer, Podgatup2.4.n.exe (where “n” indicates the
latest release version).

Depending on the version of Windows running on your PC, you may get a warning
dialog similar to the following somewheirethe installation process:

" : B
Open File - Security Warning li_;hj

Do you want to run this file?

Mame: Ch\Users\btice\Downloads\Portal-setup-2.4.39.exe
Publisher; Synapse Wireless Inc,
Type: Application
From: C\Users\btice\Downloads\Portal-setup-2.4.39.exe

|i I|

Bun ||. Cancel §

[¥] Mways ask before opening this fil

i .FTI While files from the Intemet can be useful, this file type can
' v potentially ham your computer. Only run software from publishers
= you trust. What s the rsk 7

i A

The warning is harmless, and you should clickRam or Continue Anywayto proceed
with the installation.

NOTE - if a previous version of Portal (for example, version 2)A8lready installed
on your computer, you wiget an initial dialog box like the following:
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i b
Synapse Portal 2.4.39 Setup [ﬁJ

Synapse Portal is already installed,

Click "OK to remove the previous version or "Cancel” to cancel this
upgrade.

| 0K ! | Cancel

s

You must click the “OK” button in order to install the newer version.

If you are using an operating system other than Windows, follow the installation
directions that are provided with your OS'’s instalfeor the Linux installation, be sure to
consult the readme file that is included with the .deb package file.

The following screenshots assume you are installing in Windows. Your preciaé Port
version number might be different from 2.2.39, but the process should be very similar.

A dialog box similar to the following will appear (your version numbir be higher).

PH Synapse Portal 2.4.39 Setup El_léj

Welcome to the Synapse Portal
2.4 39 Setup Wizard

This wizard will guide you through the installation of Synapse
Portal 2.4.39,

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue,

[ Next > ] | Cancel

e ¥

Click theNext button to get the following:
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I :
Pl Synapse Portal 2.4.32 Setup

License Agreement
Please review the license terms before instaling Synapse Portal 2,4.39,

Press Page Down to see the rest of the agreement.

Your use of the Portal Software and SNAP Software is subject to the ;|
terms and conditions of the license agreement (Agreement”) posted
at:

hitp-/synapse-wireless.com/portallicense

If you accept the terms of the agreement, dick I Agree to continue, You must accept the
agreement to install Synapse Portal 2.4.39,

[T agree to the terms in the license agreement:

Synapse Wireless: Making Internetenabled, wirsless Machine-to-Machine (M2M) Easy

[ < Back ]l Mext = I[ Cancel ]

Read the license agreemainthe specified URLcheck the T agre€ box and then click
on Next.

Aoz

Choose Install Location
Choose the folder in which to install Synapse Portal 2.4.39.

(te))

Setup will install Synapse Portal 2.4.39 in the following folder. To install in a different folder,
dick Browse and select another folder. Click Next to continue.

Destination Folder

C:\Program Files (x86) \Portal

Space required: 61.0MB
Space available: 18.6GE

Swnapse wWireless: Making Internet-enabled, wireless Machine-to-Maching (M21) Easy

[ <Back || mext> | [ cancel |

You can either enter the desired destination folder manually, browse to thel éesliee,
or just click onNext to accept the default.
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E Synapse Portal 2.4.39 Setup |

Choose Components TR }}
Choose which features of Synapse Portal 2.4.33 you want to install,

Check the components you want to install and uncheck the components you don't want to
install. Click Install to start the installation.

Select components to install: Description
Synapse USE Driver
SMAP Sniffer
Desktop Icon
Space required: 61.0MB
[ < Back ][ Install ] [ Cancel ]

e

Make sure the desired components are checked, and clioktati.

After several files have been processegou specified that USB drivers should be
installedyou will get the following dialog box:

fz : B
E Synapse Portal 2.4.39 Setup L&J

Please disconnect any Synapse USE devices, then press OK to continue

e

To ensure that the latest Synapse USB drivers can be installed, you must notrige runni
the old versions of these drivers. Disconnect any Synapse USB devices toleesarealt
then click on the “OK” button. The installation process will continue.
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E Synapse Portal 2.4.39 Setup —

Completing the Synapse Portal
2.4 39 Setup Wizard

Synapse Portal 2.4.39 has been installed on your computer,

Click Finish to close this wizard.

| Run Synapse Portal 2,4, 35

e 2

You have now successfully installdrtal. There will be &ortal icon on your
WindowsDesktop(if you specified there should b&)s well as in th&tartMenu We
recommend that you dwot run Portal until you have completed the bridge device driver
installation through the following steps, so you should uncheck the “Run Synapse Portal”
checkbox before clicking “Finish”.

Plug in the Bridge Device

The SNAP Stick bridgedeviceshould now be plugged into a USB port on the PC on
which you installed Portal. Depending on the drivers loaded on your system and which
version of Windows you are using, it may be necessary for the Synapse USB drivers t
complete installationThis will only occur the first time thieridge device is connected

and powered ugf necessarythe following dialog boxwill appear:

Found New Har dware Wizard

Welcome to the Found New
Hardware Wizard
‘Windows will search for current and updated software by

looking on your computer, on the hardware installation CO, or on
the "Windows Update 'w'eb site [with your permizsion).

Read our privacy policy

Can "windaws connect to Windows Update to search far
software?

(D) es, this time anly
(D ez, now and every time | connect a device
(® Mo, not this time

Click Mext to continue.

Mext > I[ Cancel
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Since the correct software is already available (you just instakgoing with Portg|
there is no need for Windows to connect to Windows Updatstselect*No, not this
time” and then click orNext.

Found New Hardware Wizard

Thiz wizard helps pou install zoftware for:

Sunapse JSE Device

Z:') If your hardware came with an installation CD
7 or floppy disk. insert it now.

What do pou want the wizard to do’?

(®) Inzstall the software automatically [Fecommended)
() Install from a list or specific lozation [Advanced)

Click Meut to continue.

[ < Back ” Mest > l[ Cancel ]

Choose Install the software automatically...” and click onNext.

Depending on the version of Windows you are running, you may get a warning dialog
similar to the following:

Har dware Installation

L ] E The zoftware vou are ingtalling for this hardware:
L

Synapsze USE Device

haz not pazzed Windows Logo testing to werify its compatibiliy
with windows #P. [Tell me why this testing iz impartant. ]

Continuing your installation of this software may impair
or destahilize the correct operation of your system
either immediately or in the future. Microsoft strongly
recommends that you ztop this installation now and
contact the hardware wendor for software that has
pazsed Windows Logo testing.

[ Contife Angway l I STOP Inztallation ]

This warning is harmless, and you should clickGamtinue Anyway.
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Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard hasz finizhed instaling the software for:

@ Synapse USE Device

Click. Finizh to cloge the wizard.

CongratulationsYour Synapse USB Devicginstalled and ready to be used by Portal.
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Launch
After installation, launch thBortal program.You should see a s@e similar to the
following:

- 15(x]

FEL AR I
Mode Yiews ¢ Node Info ¢
=== = |#ll Nodes ¥ 4 i 3
Mode Metwork Address | Device Image Link Guality | Device Type
=Partal n.0m.01 Portal
Firmware ¥ersion:
Platform:
Network Address:
MAC Address:
Device Image:
Image CRC:
Connect to Port
Port: USE v
Progress:  Found SNAP Bridge Device on Port LISEQ
| Mo path information collected
Info
In your Portal script, use
rematetlode. setColumn{name, value)
o display information here
Event Log X
Time Event I Device I Type Yalue
2009-09-30 10:52:47  New configuration started
2009-09-30 10:32:47 USEQ: Found

Ready WML SYNapse-wireless.com Disconnected

You have now successfully installed Portal, and detecté8iEaconnected bridge device.

Note — The “Connect” dialog box is automatically shown at Portal startup. If you click
the Cancelbutton, you camring this dialog bak by clicking the#* button on the main
toolbar.

Also be aware that this toolbar button doubles as a status indicator. Whareyou
connected, it looks like®, and functions asdisconnecbutton. When yoare not
connected, it looks like* and functionsis aconnectbutton.
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4. Tutorial

This section is a snapshot of wireless application deployosamgj SNAPand Portalln
the following example, we hatbreeSNAP nodepresent: dridgedeviceconnected to
the PC via USReither the SS200 SNAP Stick or 1881132 SNAP Stick USB Carrier
Module with an RF Engine), andio remote device— heSN111 board and the SN171
board.Ensure all three nodes are powered on.

The SN111 board has a photocell connected to GPIO 18 (Analog Input 0), Bedids
Type has been set at the factory'Rhoto”.

The SN171 Proto Board has a small piezo buzzer connected to pin GPIO 9, and its
Device Typehas been factory set to “Buzz”

Welcome

Starting Portafor the first time brings up a blank network configuration addlog
asking what port to use to connect to 8¢AP bridge device

e Burtak 12 lanl.o - [9]x]
I =R 'aa i | | bt | AR

Mode Yiews ¢ Node Info ¢
IEEE e | B 22| Al Modes "

Mode Metwork Address | Device Image Link Guality | Device Type

=Partal 00,00.01 Portal

Firmware ¥ersion:

Platform:
Network Address:
MAL Address:
Device Image:
Image CRC:

Connect to Port

Port: 1USB0 v

Progress:  Found SNAF Bridge Device on Port LISEO

Connect Cancel

Mo path information collected

Info
In your Portal script, use
remateMode, setColumniname, value)
to display information here
Evert Log x
Time Event Device [ Type Yalue
2009-09-30 10:32:47 Mew configuration started
2009-09-30 10:32:47 USEQ: Found

Ready WINWLSYNapse-wireless,com Disconnected

Make sure th&NAP Stick is plugged in, and the USB device should be found
immediately PressConnectonce the SNAP bridge device is found.
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Navigating within Portal

Portalis straighforwardto use. However, since it is extremely customizable by the user,
your screen layout may nalwaysmatch the screen shots in this manual. For that reason
it is important to understand the fundamental concepts usevigatingthe PortalGUI.

Pull-down Menus

At the top of the PortabUI are pultfdown menus foFile, View, Options, Network, and
Help operations. (These menus are in their standard position at the top of the screen in
Macintosh and Ubuntu versions.)

Clicking on one of these tdpvel menu chices will pulldown a sub-menu of additional
choices. For example, clicking ddetwork will presenta submenu from which you
perform actions likéroadcast Ping Find Nodes.., or New Configuration. Similarly,
clicking onHelp will bring up choices foENAP Reference Manual Portal Reference
Manual, etc.

The convention is that menu choices ending in “...” usually bring up additional menus or
dialog boxes, and menu choices not ending in “...” cause immediate action to be taken,
with no further prompting.

Tool Bar

Below the pull-down menus is a horizontal Tool Bar from which you can initiatesdeve
actions. Hovering the cursor over each button will display a short tifgdhelp
message, and clicking on each button will initiate the action displayed by thgtool-

Tabbed Windows

The remainder of the Portal GUI is taken up by a changeable collection of tabbed
windows. Each of these windows has a name, which is displayed in the tab for that
window.

Many of the tabbed windows have toolbars of their own, located in the horizontal region
just below the labeled tab.

Portal starts out with an initial set of tabbed windows visible. Sometimes clicking on
certain controls within one tabbed window will open and/or switch to another tabbed
window. You can also open additional tabbed windows by choosing them froriethe
menu. Finally, many of the tabbed windows can be launched fromaimgool bar.
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Rearranging Windows

The tabbed windows in Portal can be dragged and repositioned on the screen. To do this,
press ad hold the left mouse button while the cursor is positioned over the tab label you

want to move. While holding the button down, drag the tab until you see a light blue
“shadow” indicating a possible new position for the wind@hen you've found a
suitablenew position, just release the mouse button and the move will be complete.

- [2[x]

Node Views 4 Node Info x|~
= S —
= -
AR THTX =~

Node1

s, Firmware Yersion: 2.0.16

@ Network Address: 00.0f a5

E MAC Address: 00:1C:2C: 1C:D6:00:0F:AS
Device Image: MeastCounter
Image CRC: 0193
Image Size: 2681 bytes
Channel: 1
Network ID: 0xBEEE

Infi

In your Portal script, use
remoteMode. sebCalumniname, value)
to display information here

o eebutbonEvent{pinbium iSSE?
o doBwerySecond()
- reportButtonCount()
- setButtonCount{newCount)

valBase
o blinkLed{rsDuration

wdigit ToSegments{digith
\ o displayzdigits(value
< initEvalHardware

Sl -~

startupEvent() <-- Startup

+ timeElapsed{start Time =

timer 1 00msEvent{currentis

buzzer{tonets)

Drag tab as shown

to move windows

i setRelavstatelisset)

- Builtln

Event Log X

Time ) Event Device [ Type [ Yalue ha
2008-02-07 14:05:29 WY PARAM  Nodel Feature Bits 31
2008-02-07 14:05:28 MY PARAM  MNodel Default UART O
2008-02-07 14:05:29 MY PARAM  Model Mesh Routing F 60000
2008-02-07 14:05:29 MY PARAM  Model Mesh Routing [ 1000
2008-02-07 149:05:29 MY PARAM  Model Mesh Routing [ 5000
2008-02-07 14:05:29 WY PARAM  Nodel Mesh Routing L 5000
2008-02-07 14:05:29 MY PARAM  Nodel Mesh Routing £ 10000
2008-02-07 14:05:28 MY PARAM  Model Mesh Routing F 3
2008-02-07 19:05:29 N¥ PARAM  MNodel Mesh Routing F 500
2008-02-07 14:05:30 MY PARAM  Model Mesh Routing I'1
2008-02-07 14:05:30 MY PARAM  Nodel Mesh Routing 5
2005-02-07 14:05:30 WY PARAM  Nodel Mesh Sequence 1
2008-02-07 14:05:30 MY PARAM  MNodel Mesh Owerride 0

¥

Ready wWINW, SYnapse-YWireless,com RPCs in Queue: O Connected: USBO [35400]

Resizing

Windows may be resized by clicking and dragging the horizontal and vertical borders
separating them.

Closing Tabs

You can close tabbed windows that you no longemntvipy clicking orthe small “X”
locatedto the right of the name ihe tab.

Now that you know the basics of navigating within Portal, we can continue with the tour
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Discovery

We first need to look at thidode Viewstabbed window. If this window is nolraady
open, you can click odiews, then choos®lode Viewswindow. Alternatively, you can
click on the:== icon on the toolbar.

You will notice that théNode Viewswindow has its own toolbalgnore all but the first
four buttons for now. e e = = || Allhodes b
TheNode Viewstabbed window lets you look at your nodies$our different ways:

. Report View
= lcon View
=l List View
[2 Tree View

All four views are just thatviews’ of the same network information. Click on t..2
Report View button.

You should seehatthreeDevices have been discoverddhey all will have names of the

form McastCounteX. (X in this case refers to a trailing digit that will be present for any

node after the first one foundhedirectly connectedbridge’ deviceshould be shown
in blue,while the tworemote device should be displayed in bladkecause the nodes
report in using a random response delay, which node gets to be McastCounter,
McastCounte2, or McastCounter3 can vary.

When you double-click on a node in one of Kude Views, Portal displays basic
information abouthat Nodein a separatdlode Info pane.
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RF300 Usage Notes

Tip #1: Manually set the devicg/pe:
Most RF Engines running a demonstration script will automatically set Birice Type (NV
Parameter 10) to reflect the Synapse demonstration board on which they are currently
mounted. Thigs not the case for RF300 engines due to a slighopindiffeence

Users must set each node’s “Device Type” to match the following list:

Device SNAP Device Type Setting
SN171 Proto Board “Buzz”
SN111 End Device “Photo”
SN132 SNAP Stick “Stick”

The Device Typsetting can be accessed by selecting the “Change Configuration
Parameters” option, then the “Device” tab, frothe Node Info pane toolbar Portal.

4! Synapse Portal-12; default.swn Q@@
File Wisw Options MNetwork Help
e EIEnEE
Mode Wiems 3¢ Node Info 3¢
BEEE k|2 o |AlNades v PR L T B XD
| tiode Metwork Address | Device Image Link Quality  Device Type
Er= e e McastCounter2
¥ McastCounter  4B.42.31 McastCounter  88% Bridge oy A E]
5 McastCounterd  4B.42.32 MeastCounter  98% Phata @ Platform: RFEngine - Buitln
' McastCounter?  4B.42,33 MecastCounter 8% Buzz w Network Address: 464233 ~[# eyvalBase
MAC Address: 00/ 1C:2CHE:D6:4B:42:33 = MeastCounter
Device Image:  MeastCounter buttonEvent{pinium, isSet) <-- GPIN
Image CRC: OxCaFa " ';—E‘—Qha” ELEdpat?m
: ST - 0y
Image Size: 2674 bytes (173%) E S e
" . : incrementCount
i A repartButtonCount
Channel: 4 o setBubtonCount{newCount
Network ID: Ox1C2C startupEvent(l <— Startup
Path timer100msEventicurrentMs) <-- 1000
Mo path information collected
Info
In your Portal script, use
remotetode, setColumn{name, value)
to display information here < >
Event Log x
Time Event I Device I Type Yalue -
ZUUS-U9-E0 110 T2 S1A LS Mcastounters TNAME MecastLounter, 22
2009-09-30 11:05:12 STATUS McastCounter NAME McastCounter,19
2009-09-30 11:05:17 Sent Broadcast Requesting ‘Device Status', waiting 3 seconds for responses
2009-09-30 11:05:17 STATUS McastCounter? MAME McaskCounter, 19
2009-09-30 11:05:17 STATUS McastCounter3 MAME McaskCounter,19
2009-09-30 11:05:17 STATUS McastCounterz MAME McastCounter, 19
2009-09-30 11:05:19 STATUS McastCounter3 NAME McastCounter,19
2009-09-30 11:05:19 STATUS MecastCounter MNAME McastCounter, 27 -
WML SYNapse-wireless.com RPCs in Queus: 0 Connected: USBO [35400]

Note that the node names are based on the namesSNIAfpyscripts loaded into those
samenodesat the time of discoverput with addional trailing digits(2, 3, 4 added to
enforce unigueness.
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Since these nodes were foaded at the factory with the “McastCounter.py” scriptirthe
namesare of the form Mca&tounterX where X” is replaced by a number. If the nodes
had been présadel with some other script, then you would have gbahscript’'s name
in place of McastCounter.

If the three nodes had not been pre-loadeld scripts at allthen their names vtd have
been “Nodg, “Node2”, and “Node3.”

Node Info

Lots of information isshown in theNode Info tabbed window. However, Portal may not
be set to automatically query the node for its information. (This is a configurable
preference in Portal.) To be sure Portal knows everything important about your node

click the “Refresh Nodénformation” = icon in the toolbar that runs across the top of
the Node Info tab.

MNode Info X
'@ RGBT X P
McastCounter2
“——» Firmware Yersion: 2.2.14 =
@1 Platform: RFEngine B BuiltIn
EI Network Address: 4B8.42.33 1 evalBase
MAL Address: 00120 1 E:D6A: 4B:42:33 = McastCounter
Device Image: i Stz bk buttonEvent(pinkium, is3et) <-- GPIM
Image CRC: 0xC3Fs 1 e e M
Image Size: 2674 bybes (17%) TMQ
incrementCaunk)
License: Permanent reportButtonCaunty)
Channel: 4 ] setButtonCount{mewCount)
Network ID: Ox1CzC oskarbupEvenkl) <-- Skarkup
Path timer 100msE vent{currentMs) <-- 100ms Timer

Mo path information collected
Info

In vour Portal script, use
remoteMode, sebColumniname, walue)
o display information here

On the lefthand side, th&irmware Version, Platform, Network Address, MAC

Address Device Image Image CRC, Image SizeLicense,Channel, andNetwork Id

are shownBelow that is a block wherBath information (the path to/from the node) can
be displayed. Below thaéhere is arinfo field thatcan be controlled from Portal scripts to
add your own custom field(s) to thede Info panel

Device Imagerefers to theSNAPpyscript (also referred to as a SNAPpy imagmded

into the nodeHere you can see that the sdiipage“McastCounter.py” has been loaded
into the node. Also note that you can click on the device image name shown
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(McastCountey, andautomaticallybring that script up ifPortal’s builtin source code
editor.

On the right hand side, a collapsible tree of available functions is shown. In this next
screenshot, you can see the Buittke(the tree of builin functions) in expandefdrm.

Mode Info 3¢
V@GS BT XD
McastCounter2
E Firmware Yersion: 22,14 | = ~
® Platform: RFEngine =} BuiltIn
E Metwork Address: 4B.42,33 biski)
MAL Address: 00:1C:2C 1B DG 4B:42: 33 call(y
Device Image:  McastCounker callback(callback, remoteFnobi, aras}
Image CRC: O 3Fe czlln:tdfdst.ﬂ.c.lrdré u:a:out. remoteFniobi, args
. chusRd{numToRead)
Image 5ize: 2674 bytes (17%) IPS—
License: Permanent chrinumber
Channel: 4 crossConneck{datasrcl, datasrc2)
MNetwork ID: Ox1C2C eraselmage()
Path errnol)
flowConkrol{uarthum, isEnabled)
gekChannel()
QetEnergy(y
getlZzcResult)

Notice that therés a scrolbar on the right-hand side of the panthere are too many
built-in functions to fit on the screen at one time.

Hovering the cursor over a function name will display a tool-tip for that functione Mor
importantly, you can click on any function to invoke that functoectly on the
selected node

Functions that do not require any parameters (for example, the reboot() fundiitve) w
executed immediately.

If the function requires any parameters, Portal will
automatically prompt you fohem.

setSegments [...)

o ) ) seqments
For example, clicking on the setSegments() function wil :

prompt you to enter the actual “pattern value” to be put [ ok [ coancel |
the seversegment displays.

You can either:

1) Enter a valuefr example 0x4040) and press OK, or
2) You can press Cancel abort the function invocation.
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You can also expand the tree of functions defined by each module (in other words, by
eachSNAPpysource file).

Mode Info

@2 BT XD
McastCounter2
“===». Firmware Yersion: 2.2.14 =
@ Platform: RFEngine B BiltIn
E} Network Address: 48.42.535 - evalBase
MAL Address: 00120 1 E:DE 4B 4233 = McastCounter
Device Image: Vi SSRERRERY buttanEventipinkum, is5et) <-- GPIR
Image CRC: 0xC3FE ~ihangeledPattern{)
Image Size: 2674 bybes (17%%) FMMQ
. incrementCount()
License: Permanent reportButtonCourty)
Channel: 4 i setButtonCountinewCount)
Network ID: 0x1C2C ooebarbupEwent() <-- Startup
Path timer 1 00msEvent{currentts) <-- 100ms Timer

Mo path information collected
Info

In vour Portal script, use
remotellode. setCaolumni{name, value)
to display information here

Here you can see the various functions defined in the McastCours&tARpyscript.
Like the built-in functions, these can also be directly invoked by clicking on thain (a
entering any needed parameters).

TheNode Info tabbed window also has its own toolbar. Most of the toolbar functions
will be discussed later, but one is of particular importance to us now: “VgINAPpy
Image”

Upload SNAPpy Image
The “multicast counter” scripaspreloaded merely as a convenience to the user. You

can overwrite these default scripts wattherscripts from the set of example scripts
included with Portal, or even with your ownstam scripts.

We've already tried out the “multicast aaer” functionality in section, 20 now lets
override that behavior with a different one. To do that, we will asggri‘'behavior” to
two of the nodes, by giving each oneeav SNAPpyimage.

Selectthe nodewith Device Type “Buzzin the NodeViewspanel Then in theNode
Info panel, select “UploaBNAPpylmage” L. (If the button is disabled, it means Portal
does not know enough about the node to enable it to load a script into it. Click the

“Refresh Node Information = button, and after the node information refreshes the
“Upload SNAPpy Image” button should be enabled.)
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This will bring up a dialog box askinghichscriptimageto upload.

= [ [51x]
P I EREE
Made Yiews x Node Info
[El= =R | &l Modes v/ VO T WEE e B XD
| tiode ; Netwur’kAd’dr}ass Device Ima ] k. Qual
| e Link Quality  Device
Er D s |McastCounter2
W MeastCounker 4B.42.31 McastCounter  98% Eridge = Firmware Yersion: 2.2.14 =
¥ oMoastCourkerd  9B.42.32 MeastCounter  93% Photo | (@) Platform: RFEngine & Builtn
& McastCounter2 4B.42,33 MecastCounts 97 &
& McastCountet, castCounter 8 McastCounter? - SNAP py Image + evalBase
E:i42:33 1= MeashCounter
Please select the SMAPpY image you would like to upload. Phishes i ppmbste 2 SN
This operation is service affecting, changel sdPattern
o - s doEverySecond]
| BatteryManitar .| A_: o increment Counts
I : *+ reportBUtkonCount)
| CommandLine. py
]DarkDatectDr.py - getButtonCount{newCount
| DarkroomTimer py - startupEvent() <-- Startup
| datamods py - Himer100msEverticurrentts) £ 100ms Timer
| dataModell py
| EvalHeartBeat, pry
| gpshimea.py
| HolidayBlink. py
| HolidayLightShow.py
i2cTesks.py
| ledCyeling. py
ledToagle.py
LinkQualityR.anger.py |
| £ [ OK 1 l Cancel H Preview
Event Log x
Time . T Event I Device Type Yalue -

These scripts are located in a Pastappymages diretory inyour MyDoaiments

folder when using a Windows operating system. (On Macintosh and Linux, the seipts a

in the user’s home directory.)

McastCounter? - SNAPpy Upload @

Uploading buzzer:
[T
Elapsed time : 0:00:02
| Cancel |
McasiCounter3 - SNAPpy Upload @
Uploading DarkDetector;
I |
Elapsed time ; 0;00:02

Select the buzzer.py example and press OKof

you could doubleslick on the script namelpload

of thenew SNAPpylmage(over the airl)should
complete in a few secondbhe node will
automatically restart when the upload finishes.
(Depending on the script loaded into a node,
restaring may notcause any visual change this
case, the yellow LED will beg blinking after the
node restartsThis node is the SNAP Engine on the
SN171 Proto Board.)

Now selecthe node with device type “Photo”
from theNodeList and uploadhe
“DarkDetectompy” script into it (Thisloads a new
script into the SNAP Engine on the SN111 End
Device Demonstration Board.)

Notice that in this example we are running

different scripts on each nodehe nodes do not have to be running the same script to

interact with each other.
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Thebuzzerpy script is pretty simple

1) When buzzepy first runs, it “announces itself” to any nodes that might be
looking for a buzzer they can use.

2) It blinks the yellow LED once a second (just to let you know the script is
running).

3) If you push the button on that node, a short beep will sound (just to let you know
the buzzer is working)

4) If any node broadcasts “who has a buzzer | can use?”, buzzer.py will answer

5) Other nodes can ask for a “beep” of a specidiedhtion.

So, script lnzzer.py basically provides a “buzzer service” tither nodesan take
advanage of.

Now look at the SN111 End Device nodevice Type = “Photo’;})which should now be
running the DarkDetector.py script:

1) The yelbw LED should be blinking once psecond

2) Depending on the light levels and variance where the SN111 is sittingitfies
showing a value of “00” on its display, or it might displayingvarious values.
The displayed value represents a “percentage of darknes89, ®dth a value of
99 representing the maximum darkness level the node has ever seen.

The Dark Detectoscript isalreadymonitoring for changes in light levels, but the script
also includes an “auto-calibration” capability. Since you have not “calibratedidde
yet, no values will be acted upon.

Cover the photocell on the node with your finger. A value of “99” will be shown on the
display, and you shoulaso hear ghort beep from thethernode (the SN171 Proto
Board, which is running the buzzer.py script we uploaded into it

Now by “hovering” your finger at various heights above the photocell, you should be
able to vary the “darkness level” from 0 to 99%. Whenever you cross the 85% level, a
short beep should sound from the “buzzer.py” node.

In Portal, bring up th&lode Info panel for the Dark Detector node, and expand the tree
of functions provided by the “&kDetector'module.
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Mode Info

D@ E LY A XD
McastCounter3
‘;::_:T Firmware ¥ersion: 2.2.14 = P
@ Platform: RFEngine # - BuiltIn
@ Metwork Address: 46,4232 (= DarkDetectar
MAC Address: 00: 1201 E ChidB: 4232 buzzerAt{addr)
Device Image: DarkDeteckor findBuzzeri)
Image CRC: (33554 ++ photoRead()
Tname e 2623 btes (17%) oo ool 00msmsTick) <-- 100ms Timer
setRange{newRange)
e e setThresholdinewThreshold)
Channel: 4 ~sbartupEvent) <-- Startup
MNetwork ID: Dx1C2C o yupdated
Path =l evalBase

blinkL ed{msCuration
~hlinkLedz{msDur ation
~hlinkl ed3{msDurakion

checkRelaw(i
detectEvalBoards
- digitToSegrments{digit
Info o displayZdigits(value)

In vour Porkal scripk, use R A
remotehlode, setColumniname, value) initDemottsil)

ko display infarmation here i_l'litDEViEETE.E. el P

Mo path information collecked

Notice the setThreshold() function. The script defaults to “beeping” when the darkness
level crosses 85%, but you can change this threshold “on the fly” by callenfytiaition.

Click on setThreshold(), and answer the pop-up dialog box with a value of 50. (Don’t
forget to click on OK.)

setThreshold (...) -

rewThreshold |5q

L Ok _H Cancel ]

Now vary the darkness level by covering the photocell, and notice that the threshold point
has indeed been changed. Now the remote beep (on the other node) will be triggered by
crossing 50% darkness.

Notethat the node names do not change within Portal, even though the underlying script

names have. You caenameeach node manually, deleteeach node and then do a
manualping to rediscover them undeew names.
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Also notice tlat theSS200 SNAP Sticls still running the MastCounter.pgcript. It
continues to relay messages to the other nodes from Portal even though the scripts
running on those nodes do not otherwise interact with the node.

All of the nodes are independent they can be running completely different scripts,
and performing completely different functions, allat the same timeand continue to
communicate with and pass messages for each other

Portal Scripting

A fundamental property of SNAP is that all nodespmers on the networkThis
provides tremendous advantages in system design and integraitiors NVAP.

e All nodes are capable of routing mesh traffic

e No special node-type is required to form a network

e Any node carbridgemesh traffic over a UART port

When yai connect your PC toSNAP Engine with a USB or serial port, you are using
thatSNAP Engine as #ridge This allows Portal to participate apaeron your SNAP
network. Other SNAP devices see Portal as “just another SNAP node.” Behind the
scenes, the P@l GUI is calling builtin functions on SNAP nodes, and they are calling
built-in functions in Portal. This is all done usiB§lAP’s RPC (Remote Procedure Call)
based protocol, which is exactly the walySNAP nodes communicate wiglach other

Since Prtal is “just another SNAP node,” we can load a script into it! Scripts running on
Portal haveall theaccess to the resources of thetR& the PC’s user hathrough

libraries of the Python languadeor instance, logging data to a file or databastesyss

a simple matter using a Portal script.

A simple example of a Portal script is already instalBalect the Portal node in the
Node Viewwindow, and usés: to upload a new Portal Base File.
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- Sinapse Pora 12 dfa I-To x|

I B &R || =

Node Yiews ¢ MNods Info 3¢
EEE & R || Al Hodes v/ ¢ 8 2 g &= %
| Node Metwork Address | Device Image Link Quality  Dewice
| ZPortal 00.00.01 Portal Portal
% McastCounker 4B.42.31 MeastCounter  98% Bridge | & Software ¥ersion: 2.2.23
# McastCounterd  4B42.32 DarkDetector D6 FPhaoto __ Platform: Portal
U McastCounterz  4B.42.33 buzzer A% Buzz ﬂ MNetwork Address: 00,00.01
| MAC Address: Mia
Portal Base Script @@
Look i | (=3 Partal v 3 e E
i ?‘3snappylmages
f& |2 z4bitaDC.py
MyRecent |7 portalMaryMeter.py
Documents | 7 paortalMcastCourter py
F."'T%
Desktop

Iy Documents
| £
=X
)
Evert Log x. : : :-!Jg
Time Event pf My Computer A

2009-09-30 12:18:08 NV PARAM  McastC

2009-09-30 12:18:08  |(QUERY  Meast ‘;1] File name: v|
2009-09-30 124208 QUERY  McastC 5 G —————— = o
2009-00-30 121508 NV PARAM  Mcastcd] My Network | Files of bpe | Python Source [*pyl | [ Cancal |

2009-09-30 12:18:08 QUERY McastCITTeT L Fa) il u =
2009-09-30 12:15:08 MY PARAM  McastCounter3 Device Type  Photo
2009-09-30 12:21:31 MeastCounter3: Return Value = None

Select the file “portalMcastCounter.py”, and it willnmediately become the device

image for Portallf you've been following the tutorial closely, you'll still have the
McastCounter script loaded on your Bridge ndtfenot, upload it.)Use the Upload

SNAPpy Image button to reload the McastCounter script into the nodes on the SN111
and SN171 boards as well. Now press the select button on an McastCounter node. You
should see the following popup window (your displayed count value may differ from the
“2” shown):

] Synapse Multicast Counter @[E

2

The Portal script you uploaded implements the “setButtonCount()” function, and it uses
that to update the displayed numtexperiment with incrementing this count from all
your SNAP devicesAlso, try scrolling the number up/down from the PC — you can use
keyboard arrow keys to do this rapidly.

It is important to note that since Portal runs full Python scripts rather than sciifgs wr
in the SNAPpy defined subset of Python, scripts that work perfectly well in Rogtabt
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likely to work in other nodes and vice versa. The underlying structurgrantmar will
be the same, but Python provides access to more data types and libraries thap SNAPp
does.

Note that the GUI part of this script really has little to do with SNAP; you'll neesf oth
reference# you want to explore programming Python on B@ further.For advanced
applications, useinterfaces, etc. thENAPconnectproduct provides a way for your
application to participate in the SNAP network.

When youve finished playing with portalMcastCounter, you may want to “unload” this
script from Prtal. Removing a script is done in the same way for all SNAP nodes: just
use the EaseSNAPpy Imagd <) button on the Node Info tab’s toolbar. (For Portal, the
button is labeled Erase Portal Base File.)

Radio Range Testing

Now let’s change the behavior thfe nodes again. TI®N111 boardhas a sevesegment
display onit. We can use th displayto provide real-time information on radio
performancergceivedink quality).

NOTE! —The“LinkQualityRangef script is not compatible with kits usinige RF300
RF Engine

Upload script “LinkQualityRanger.py” intBN171 (Device Type = “Buzz”) arfiiN111
(Device Type = “Photo”’nhodes.The two nodes will begin multicasting “test” messages
to each other, at a rate of 10 messages per second (one message everys@00nds).

When script “McastCounter.py” was running in these nodesdhensegment display
showed a “current count” value. atctount value could be changed by pressing a button
on any of the nodes running the McastCountesgript.

Nowthe seversegnent display shows radio receiver link quality. The display is updated
every second with a link quality value (0-99%, where 99% is best), averageiti®aest
10 received messages.

Your node on the SN111 board should be displaying a link quality value higher than 0.
Depending on how close the nodes are to each other, your displayed link quality might be
as high as 99%. Note that if your nodes are too close to each other, lower values may b
observed due to receiver saturation.

At this point you might want to move the units around, and see how linkyogali
affected by both distance and intervening structures or obstacles.

This brings us to our next topic: How can we easily move the nodes around, when they
have power cords and/or cables attached tmthe
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Battery Operation

So far, we have been running the nofilesn USB power (thédridgenode) and from wall
power (the SN111 and SN171 nodes).

It is also possible to run most nodes from battery power.

TheSN111 nodeomes with on-board battery holders, which can hold one or two 1.5
volt AA cells. You have the option of using one or two AA batteries.

NOTE! — The SN111 has a jumper on the right-hand side of the battery tiwder
configures the node to rdrom one AA cell, ortwo AA cells.

If the jumper is on posts 1 and 2 (the pdgtthest away from the battery held, then

the unit only uses one AA battery, which should be installed in the battery holder closest
to the center of the boartl.the jumper is on posts 2 and 3 (closest to the battddghp

then the unit requires two AA batteries.

Set the jumper to match the actual number of batteries you will be using. Using\two A
batteries instead of one will result in longer operahtiefore having to replace the
batteries

Regardless of how marbatteries are used, be sure to install them in the battery holder
with the correct orientation. The bottom of the battery holder has the usual tednatis—
molded into the plastic.

Note: There is a jumper labeled “RS232 PWR” located near the center tiie board.
This jumper must be installed for the RS232 port to workwhen running on battery
power. To increase battery life it shoufbt be installed if you araot using the RS232
port.

The SN171 Proto Board does not have a built-in battery holdea, drpgarate battery
holder for this node is included in the EK2500 Kkit.

Before you can power the SN171 from the external battery pack, you must unplug the
external power supply, and change the PWR§#Bhper located near the center of the
circuit board.The jumper posts for this jumper dabeled VBAT”, “VCC”, and

“VEXT”. The board comes from the factory with the jumper connected to the VEXT and
VCC pins, which configures the node to run from the external power supply.

If you move the jumper so that it connects the VBAT and VCC pins, then the board will
be configured to receive power from the white two-pin connector located direbitych
the barrefjack that the external power supply plugs into.

After changing the jumper to the VBAT+VCC position, install two AA batteries in the

external battery holder, and connect the white connector from the exteteay patk to
the mating white connector on the SN171 board.
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NOTE! There is a on/off switch on the external battery pack. Be sure to slide it to the
“On” position when you want to power up the SN171 node.

Low Power Operation

The Proto Board is capable of achievyaarsof
battery life from the included AA pack, but to do so 2
requires running a SNAPpy scripiatsleepsas well = FTSSSEES ST
asremovingall RS232jumpersshown in the :
photograpiJMP2, IMP5JMP6, IMP7 andMP8) 3
Unless you are running such a low-power script, be #€
sure to turn battery poweff when the node is not in
use.

See example SNAPpy script “protoSleepCaster.py %
for one example of low-power operation. This scrig ¥
is like McastCounter.py, but sleeps between buttor
presses.

Where To Go Next

In this manual we have introduced the components of the EK2500 Evaluation Kit,
installed Portaland run some simple demos.

Now you will want to take advantage of some of the other SNAP documentation:

e The “SNAP Primer”

e The “SNAP Users Guide”

The “SNAPReference Manual

The “Portal Reference Manual”

The “SNAP Hardware Technical Manual”
The “End Device Quick Start Guide”

The “SN171 Quick Start Guide”

These docments are in Portable Document Format (Pfiles. The first three are
installed with Portal and are available from Portal’s Help menu. The devidesgamnd
hardware manual are available from the Synapse website.

In addition, you can find an ever-expanding collection of useful information on the
Synapsesupport Forum atttp://forums.synapsedreless.comincluding:

e Synapse Application Notes
e More Example Scripts

Here you can see questions and answers posted by otherandeysu can post your
own guestions, as well.
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License governing any code samples presented in this Guide

Redistribution of code and use in source and binary forms, with or withadification, are permitted
provided that it retainthe copyright notice, operates only on SNAP® networks, and the paragréghs be
in the documentation and/or other materials are provided with the distnibutio

Copyright 2008010, Synapse Wireless Inc., All rights Reserved.

Neither the name of Synapser the names of contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

This software is provided "AS IS," without a warranty of any kihdL EXPRESS OR IMPLIED
CONDITIONS, REPRESENTATIONS AND WARRANTIES, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON
INFRINGEMENT, ARE HEREBY EXCLUDED. SYNAPSE AND ITS LICENSORS SHALL NOT BE
LIABLE FOR ANY DAMAGES SUFFERED BY LICENSEE AS A RESULT OF USING, NDOFYING
OR DISTRIBUTING THIS SOFTWARE OR ITS DERIVATIVES. IN NO EVENT WILL SYNAPSE OR
ITS LICENSORS BE LIABLE FOR ANY LOST REVENUE, PROFIT OR DATA, OR FOR DIRECT,
INDIRECT, SPECIAL, CONSEQUENTIAL, INCIDENTAL OR PUNITIVE DAMAGES, HOWEVER
CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY, ARISING OUT OF THE USE OF
OR INABILITY TO USE THIS SOFTWARE, EVEN IF SYNAPSE HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

Disclaimers

Information contained in thi&uideis provided in connection with Synapse proiduand services and is
intended solely to assist its customers. Synapse reserves the rigikea@hanges at any time and without
notice. Synapse assumes no liability whatsoever for the contents Bfathiialor the redistribution as
permitted by the faegoing Limited License. The terms and conditions governing th@sake of Synapse
products is expressly contained in the Synapse’s Terms and Coifdlittbe sale of those respective
products.

Synapse retains the right to make changes to any prsplecification at any time without notice or
liability to prior users, contributors, or recipients of redistributed vessidnhisGuide Errata should be
checked on any product referenced.

Synapse and the Synapse logo are registered trademarks of Synapse. Ahdéneartks are the property
of their owners.

For further information on any Synapse product or service, contact us at:

Synapse Wireless, Inc.
500 Discovery Drive
Huntsville, Alabama 35806

256-852-7888
877-982-7888
256-852-7862 (fax)

www.synapsewireless.com

Page42 of 42 EK2500 Users Guidel.7



	1. Before Getting Started
	Other Documentation
	Other Sources of Information

	2. Getting Started
	Overview
	Taking the Nodes for a “Test  Drive”
	Time to push some buttons! (Seeing the demo script in action)
	More about the Hardware
	Device Configurations

	3. Installing Portal
	Updates on the Web
	Running Setup
	Plug in the Bridge Device
	Launch

	4. Tutorial
	Welcome
	Navigating within Portal
	Pull-down Menus
	Tool Bar
	Tabbed Windows
	Rearranging Windows
	Resizing
	Closing Tabs

	Discovery
	Node Info
	Upload SNAPpy Image
	Portal Scripting
	Radio Range Testing
	Battery Operation
	Low Power Operation
	Where To Go Next

	License governing any code samples presented in this Guide
	Disclaimers

