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Introduction

Atlas is a plug-and-play service-oriented sensdraatuator platform which allows seamless
integration of sensors and actuators into an enserpetwork or existing system. It does so by
representing sensors and actuators connected tatksyplatform as OSGi services and allow
their control and operation using simple Java nath@hether the goal is an enterprise level
solution or a small class project, Atlas bridgestiardware and software divide and allows the
user to focus on application development. Instdagtappling with the minute physical details
and operational quirks of these devices, developergjiven the tools they need to build the
applications they want.

1. Atlas Out of the Box

The Atlas package is made up of Processing ModGlesymunication Modules and Device
Interface Modules to connect sensors or actuatottset AtlaSoft Middleware. The package also
contains a power supply or battery pack for eaatenand a software CD. The CD contains all
of the software required to use Atlas platforms|uding the Knopflerfish OSGi framework, the
AtlaSoft Middleware, as well as programming toaisl @evice service driver bundles for various
sensors and actuators. $egure 01 — Atlas Sensor Platform Nodessome examples of Atlas
Hardware. The examples shown below include theViHFi Atlas node complete with

Universal Patch Antenna, an Ethernet Atlas nodé,caBigBee Atlas node with Universal Patch
Antenna.

Figure 01 — Atlas Sensor Platform Nodes



2 Atlas Hardware

Most Atlas nodes have a modular architecture ctingisf three stacked modules. The
Communication Module (1) sits on top and is usedaitmmunicate between the node and the
middleware. With wireless devices, the Communicaiodule is accompanied by an antenna
that makes up the module. The Processing Modulm e middle is the logic center of the
device. Finally, the Device Interface Module (3)tbe bottom allows the user to connect sensors
and actuators in a variety of configurations. Three-tier structure is displayedhingure 02 —

Three Module Atlas Node Configuration

Figure 02 — Three Module Atlas Node Configuration

2.1 Atlas Communication Module

The Communication Module is the link between aragthode and rest of the sensor network. It
allows the device to communicate with the Atla9éitidleware or directly with other nodes.
Communications options that connect to the Middiewaurrently include wired 10/100 Mbps
Ethernet and 802.11b Wireless Ethernet (WidFigure 03 — Atlas Communication Modules
shows the both types with the Atlas Ethernet Compation Module on the left and the Atlas
Wi-Fi Communication Module on the right. Other coommmcations platforms planned to be
included in the middleware include ZigBee and USR @007).



Figure 03 — Atlas Communication Modules

If an Atlas node is being used on an IP network ttne default the IP address of the computer
hosting the Atlas middleware needs to be set to1B®20.3. If Wi-Fi communication is being
used, a standard 802.11b wireless network alscsrtedak set up which broadcasts the SSID
ATLAS (case sensitive). The Ethernet and Wi-Fi reodee capable of having static or dynamic
IP addresses.

2.2 Atlas Processing Module

The Processing Module is the center of an Atlaentids in charge of overall functions
including network communication and sensor andatotuntegrationFigure 04 — Atlas
Processing Modulshows the Processing Module in the middle posibioan Atlas node.

Figure 04 — Atlas Processing Module



2.3 Atlas Device Interface Module

The final integral part of an Atlas node is the @euvnterface Module. The Device Interface
Module allows the physical connection of sensorbastuators to Atlas nodes. The three
different types of modules that can be connectabddtlas Sensor Platform include a 32
Analog Sensor Interface Module, a Servo Interfacelide, and a Digital Contact Interface
Module. These three modules are discussed in gréetail in sections 2.3.1, 2.3.2 and 2.3.3,
respectively.

2.3.1 32 Analog Sensor Interface Module

This module allows up to 32 analog sensors to b@ected to a single node by multiplexing the
on board analog to digital converter input pingtdally any analog sensor can be converted
using Atlas — provided the power requirements liergensor are met and the sensor outputs a
voltage between 0 V and +2.5 V DC. Looking=adure 05 — 32 Analog Sensor Interface
Module,each connection channel is labeled on the bottdm(sight half of the figure) of the
module and has a pin for power (+3.3 V DC), growamd] signal. These channels correspond
directly to the Node Configuration Tool channelsadissed in Section 4.3 — Node Configuration.

Figure 05 — 32 Analog Sensor Interface Module



2.3.2 Servo Interface Module

The Servo Interface Module allows up to 6 stand®@dservos to be connected and controlled
using a single node. Servos are controlled by tiwiees: ground (brown or black), power (red),
and the control signal (any other color). The gayyower, and signal connections can be seen
in Figure 06 — Servo Interface Moduléhe Node Configuration Tool channels for servo
connections are defined as follows:

Channel O:
Channel 1:
Channel 2:
Channel 3:
Channel 4:
Channel 5:

OCRI1A
OCR1B
OCRI1C
OCRSA
OCR3B
OCR3C

Due to the relatively high power requirements of/es, especially while under load, this module
requires its own DC power supply (2.1 mm centeitp@splug with 6 V to 30 V DC) when

using more than one servo. When using only oneoséwever; the platform power plug may
be connected to the processing module with theotidee included daisy chain power connector.

Figure 06 — Servo Interface Module



2.3.3 Digital Contact Interface Module

The Digital Contact Interface Module allows up ®digital contact sensors to a single node. A
digital contact sensor could be a magnetic or m@chhswitch or pushbutton, but can also
include an externally threshold triggered analagsse Each channel on the Digital Contact
Interface Module is pulled high (logic 1) to +3.3DC using 10 k SIP resistor packs. The
digital contact sensors would then pull the sigaad (logic 0). A change is detected anytime the
signal switches from high to low or low to high. éan be seen iRigure 07 — Digital Contact
Interface Modulethe channel numbers are printed on the circuatdband correlate to the Node
Configuration Tool channels as follows:

Channel O: EO
Channel 1: El
Channel 2: E2
Channel 3: E3
Channel 4: E4
Channel 5: E5
Channel 6: E6
Channel 7: E7
Channel 8: F7
Channel 9: F6
Channel 10: F5
Channel 11: F4
Channel 12: F3
Channel 13: F2
Channel 14: F2
Channel 15: F1

Figure 07 — Digital Contact Interface Module



3 Installing the Software

1. Download and install the Java Software Developmé@ntersion 1.4.2 (J2SDK) or
above. The J2SDK can be downloaded from the watbcan be run from the Install
Files directory on the software CD.

2. Copy the “AtlaSoft Middleware” directory on the sware CD into a directory on a
local hard drive. Run the executabklenework.jar  file from the command line:

> java —jar framework.jar

Alternatively, create a shortcut or script to latiee framework instead of executing
it from the command line. When the framework isiletued for the first time, the
directoryfw will be created. All necessary bundles will loaiahe AtlaSoft
Middleware is now ready to use.



4  Web Based Atlas Configuration and Admin Interface

The Atlas platform includes a simple, easy-to-usb wmterface. This interface shows the status
of the entire network as well as allows for indivadl nodes to be identified and configured. Once
the Atlas middleware is successfully running ingite OSGi framework, open a web browser
(IE, Firefox, or Opera) and access the Atlas PtatfG@onfiguration and Administration website.
The address for the web server will be the sanieeasomputer on which your OSGi framework
is running. The port on which the webserver listsnspecified in the file

webproperties.props located in the same directory\aisbinterface.jar . Typically, the
address used to access the web server is as follows

http://localhost:8040/

If the port number is changed in thebproperties.props file, be sure to refresh the Web
Interface bundle inside the framework so the nettinggs may take effect.

Figure 08 — Atlas Web Interface Home Page

4.1 Bundle Repository

The Bundle Repository page allows for managingsteice driver bundles required by the
different sensors and actuators deployed in thear&t Make sure the service driver bundles for
the sensors and actuators being used are prefseat, lipload the service driver bundle JAR
files.



To upload a new bundle, click on “Browse” and sethe service bundle JAR to be added or
updated in the repository. Then click “Update Répog.” To delete a bundle, select the check
box next to the bundle name and click on the “eRindle” button.

Figure 09 — Atlas Bundle Repository Web Page

4.2 View Network

The View Network page lists all the nodes which@argently online in the sensor network. To
add a new node to the network, power up the nodeahow the node to connect to the

framework. After a delay of about 30 seconds thaenwill show up in the View Network page.
If the node does not appear within 90 seconds, povae the node and try to connect it again.



Figure 10 — View Network Status Web Page

4.3 Node Configuration

To configure an Atlas node, go to the “View Netw®&#ge” and click on the node that is to be
configured. Alternatively, click on the “ConfiguNodes” tab and enter the Node Id manually.
The configuration page the node will load. A numbkeconfiguration settings may be changed
by user. This includes network settings as welhterface module settings. To change the
Device Interface Module, select the particular medhat is physically connected to the
deployed platform then click “Change Connectioretface.” To configure a sensor or actuator
with a particular node, find the channel whered@mesor or actuator is connected and click on
the drop down box. Next, select the type of sepsarctuator from the list. To aid in this
process, the channels numbers for each DevicddogeModule are printed on the bottom of the
Atlas node. Finally, to complete the configuratocess, click “Configure Node.”
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Figure 11 — Node Configuration Web Page
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The node will restart and the corresponding des@eices will temporarily disappear from the
framework. After approximately 30 seconds, the nederejoin the network and the new
devices will automatically appear as OSGi servié¢shis point, the sensors and actuators are
ready to be used in an application. In case the faits to come back on-line due to network
failure or loss of power, simply power cycle thelado allow it to rejoin the network.

Figure 12 — Node Configuration Successful
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5 Integrated Development Environment (IDE)

Along with the hardware and configuration tool, dwenplete Atlas platform includes a simple,
easy-to-use development tool that extends the dapaih the popular open-source integrated
development environment (IDE) Eclipse in the forha@lug-in. This plug-in provides several
tools for working with an Atlas deployment. It alte application developers to browse the
online devices and develop new services and apiolitsabased on them. Developers can also
browse and modify existing applications. Applicasaleveloped using this plug-in can be
remotely deployed to a system running the Atlagfqlan. The software employs the “Design by
Selection” approach for service design, and praigenplates of source code that allow the
developers to concentrate on implementing the ltagithe service without worrying about
details of writing OSGi bundles.

Eclipse and the Atlas plug-in should be set upa@nputers intended to be used as development
environments. This can be the same computer wher®8Gi framework is running or a
separate machine.

5.1 Plug-In Prerequisites

Before the Atlas plug-in for Eclipse can functiooperly, some software needs to be installed.
In addition to the JDK and Knopflerfish OSGi refece implementation mentioned in section 3,
the user also needs to install Eclipse. Eclipseetttuer be downloaded from the web or accessed
on the software CD in the “Install Files” directoiiyhe Atlas plug-in currently supports both
Eclipse versions 3.1 and 3.2.

Please note that for an application to compile aihygication must be linked against

framework jar (in the same directory where the AtlaSoft Middlegvezsides) provided in the
Atlas installation. In Eclipse, navigate to ProjedProperties > Java Build Path, and select the
Libraries tab. Next, click the “Add External JARUton and select a local copy of
framework.jar

5.2 Installation and Configuration
The plug-in must be manually installed using thitveare CD. The following are the instructions
for installation and configuration of the plug-in.
3. Manually Install the Plug-In:
a. Shutdown Eclipse if it is currently running

b. Copy the plug-in from therogramming Tools\Eclipse Plugin directory on
the software CD to thelugins  directory of the Eclipse installation

4. Configure the Plug-In

a. Create a text file callegroperties.txt in the application workspace directory.
In the file paste in the following text:

port =23

13



localdir = C:\\workspace\\runtime-EclipseApplicatio n\\
framework = C:\\Program Files\\Knopflerfish\\knopfl erfish.org\\osgi\\framework.jar

b. In properties.txt , edit the port number to reflect the port numbsadiby the
OSGi framework. In addition, edit the path to toerent workspace as well as
the Knoplerfish OSGi framework to reflect wheretba local machine the
framework is installed.

5. Ensure th@undleDownloader andBundleUploader  bundles are running in the
OSGi framework.

6. Restart Eclipse

5.3 Create New Services and Applications Using the  Atlas Plug-In
The following is a short tutorial on how to useastlplug-in to develop new services and
applications.

1. Switch to OSGi Perspective

a. Navigate to Window > Open Perspective > Othand select OSGI Perspective
from the list.

Figure 13 — Selecting a Different Eclipse Perspecti
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Figure 14 — Select Perspective Dialog Box

OSGi Perspective should now become the active petise in Eclipse with the views as
discussed below.

There are a total of four new views in OSGi Perspec
1. Sensor List
2. Actuator List
3. Bundle List
4. Manifest Info

The Sensor List, Actuator List and Bundle List veeare three views that show lists of
bundles representing sensors, actuators and dtiagrare currently available in the OSGi
platform that is connected by the plug-in. Manifiegd View presents the information
about the bundle (sensor/actuator/other) thatriently selected in one of the three other
views.

Figure 15 — Views When Using the OSGi Perspective
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2. Connect to Remote OSGi Platform

a. Navigate to File > OSGi Platform Connection ancetypthe hostname or IP
address of the target OSGi framework. The plug-iddasigned to connect to a
running OSGi framework

Figure 16 — Navigating to OSGi Platform Connection

3. Design by Selection

a. The first step in designing a new service or buiglte select the sensors,
actuators or other bundles that are needed fandgteservices. Double click on
the name of the sensor, actuator or other bundlagto be used as part of the
new service. The JAR file of the selected sensmiuador or other bundle will be
downloaded automatically.

b. Open the newly created project in the Package EeplMiew to check if the JAR
file has been downloaded properly.

c. Repeat steps a and b until all required sensaratmtor other bundle JAR files
have been downloaded.

d. Repeat steps a and b farasDev.jar

* Atlas-Developer-API is the standard Atlas prognaimg API that should be included in all new
projects.
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Create a New Bundle Project

a. Choose the fourth icon (a folder with a green @ligs: * ) in the Sensor
List/Actuator List/Bundle List view.

b. Type in the project name and the target packageenamew project with
bundles will be automatically created. As a genmri@, avoid spaces in the
project name as this name will also be used asl#ss name for the project. The
new project includes template source files forrifiaige, activator and
implementation. The plug-in automatically setsiaga and Ant build paths.

Modify the Interface, Activator and ImplementatiGiasses/Interfaces

a. The user should put the interface to be exportexdrter services and
programmers in the interface class.

b. The Activator class is used for managing the lifele of the OSGi bundles. This
includes a start-up setup in start method andamnelg operation in stop method.
This class also binds the variables to the haraflesisting instances of sensors
and actuators.

c. The Implementation class is where the service leauld be implemented.

Deploy the Newly Developed Bundle to the OSGi Frevork

a. Inthe Package Explorer View, select the projedidaeployed to the target
OSGi platform.

b. Navigate to File > Deploy Bundle, and type in tlostmame or IP address of the
target OSGi platform. Alternatively, on the toolliaere is a folder with an
upward arrow icori+ that allows programmer to deploy to the target OSG
platform. When instructed to deploy the bundlehis ©SGi platform, the plug-in
first create the jar file by running the ANT buidl file.

Repair any compilation errors, if any.

d. When the build process succeeds, the newly crd&®Bdfile is uploaded to the
target OSGi platform. The plug-in contacts the Oflaiform to load and activate
the new service if all dependencies are satisfied.
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