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About This Document

The following annotations have been used to provide additional information.

« NOTE
Note provides additional information about the topic.

M EXAMPLE
Examples are given throughout the manual to help the reader understand the terminology.

R~ IMPORTANT
This symbol defines items that have significant meaning to the user

& WARNING

The user should pay particular attention to this symbol. It means there is a chance that physical
harm could happen to either the person or the equipment.

The following paragraph heading formatting is used in this manual:

1 Heading 1
1.1 Heading 2

1.1.1 Heading 3

This document also uses different body text fonts (listed in Table 0-1) to help you distinguish
between names of files, commands to be typed, and output coming from the computer.

Table 0-1. Font types used in this document.

Font Type Usage
Courier New Normal | Sample code and screen output
Courier New Bold Commands to be typed by the user

Times New Roman ltalic | TinyOS files names, directory names
Franklin Medium Condensed | Text labels in GUIs
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1 Introduction

MOTE-VIEW is designed to be an interface (“client layer”) between a user and a deployed
network of wireless sensors. MOTE-VIEW provides users the tools to simplify deployment and
monitoring. It also makes it easy to connect to a database, to analyze, and to graph sensor
readings.

Figure 1-1 depicts a three-part framework for deploying a sensor network system. The first part
is the Mote layer or sensor mesh network. The Motes are programmed with TinyOS firmware
(“application”) to do a specific task: e.g., microclimate monitoring, asset tracking, intrusion
detection, etc. The second layer or Server layer provides data logging and database services. At
this layer sensor readings arrive at the base station (e.g., MIB510, MIB600, or Stargate) and are
stored on a server or Stargate. Finally, the third part is the client layer in which software tools
provide visualization, monitoring, and analysis tools to display and interpret sensor data. The
purpose of this document is to explain the features of MOTE-VIEW and to provide information
on the supported Mote layer applications, Mote platforms, and sensor boards.

MOTE LAYER SERVER LAYER CLIENT LAYER
(Tiny QS firmwane) (Database, Logger) (Visualization, Analysis Tools)
_ __{"- --"Tf'ﬂ_y_\.h\ o - T
( o —
( Mesh | = 3 /
“_ Network -~ wiTask Servefand ~ |/ em—
\ _)'/ Posigress Databdse <] Mote-VIEW
& Fa L
Sk /

\ MateVIEW Cliant
— 7 7 \ :
v MNetwork -~ e
b /J_ Sorver Monstar
- e wi Mote-VIEW as localhost

Sarver
w/ Xkgten and Database

Figure 1-1. Software framework for a wireless sensor network: The left column represents the
wireless sensor network itself. The server layer aggregates the data and allows for a connection
to another network or terminal. The client layer is software for viewing and manipulating sensor
network data. MOTE-VIEW is a free software tool and is available at www.xbow.com.

1.1 Supported Sensor Boards and Mote Platforms

All of Crossbow’s sensor and data acquisition boards are also supported by MOTE-VIEW (see
Table 1-1). MOTE-VIEW supports the MICA-series platforms of wireless sensor network
hardware, including the MICA2, MICA2DOT, and MICAz Motes (see Table 1-2). In addition,
sensor integrated platforms such as the security/intrusion detection system based on the MSP
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Motes and the environmental monitoring system (based on the MEP Motes) can be deployed and
monitored (see Table 1-3).

Table 1-1. Sensor (MTS series) and data acquisition boards supported by MOTE-VIEW and their
plug-and-play compatible Mote platforms.

Mote Platforms
Sensor and Data Acquisition Boards | MICAz | MICA2 | MICA2DOT

MTS101 v v
MTS300/310 v v
MTS400/MTS420 v v
MTS410 v v

MTS510 v
MDA100 v v
XBW-DA100 v v
MDA300 v 4
MDA320 v v
XBW-DA325 4 v

MDAS500 v

Table 1-2. Mote processor/radio (MPR) platforms supported by MOTE-VIEW.

Mote Platforms | Model Number(s) RF Frequency Band(s)
MICAz MPR2400 2400 MHz to 2483.5 MHz
MICA2 MPR400 868 MHz to 870 MHz; 903 MHz to 928 MHz
MPR410 433.05 to 434.8 MHz
MPR420 315 MHz (for Japan only)
MICA2DOT MPR510 868 MHz to 870 MHz; 903 MHz to 928 MHz
MPR510 433.05 to 434.8 MHz
MPR520 315 MHz (for Japan only)

Table 1-3. Sensor integrated (MEP, MSP) platforms supported by MOTE-VIEW.

Sensor Integrated Mote Platforms Description of Usage
MEP410 Microclimate and ambient light monitoring
MEP510 Temperature and humidity monitoring
MSP410 Physical security and intrusion detection

1.2 Supported Mote Software Applications

MOTE-VIEW can support a number of different firmware applications running on the Motes that
make up the mesh network:
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4 NOTE: All the Mote applications mentioned below can be programmed through the
MoteConfig tool described in Section 5.2.6, if the application is precompiled. Only
Surge_Reliable, Surge_Reliable_Dot, and the XMesh-enabled applications come pre-
compiled with MOTE-VIEW. Each Mote must be programmed with a unique identification
number (“node ID”) when deploying a network of greater than one node.

1. Surge_Reliable and Surge_Reliable_Dot: Surge_ Reliable and Surge_Reliable_Dot are
the standard applications that are preprogrammed into Motes shipped in a Crossbow
MOTE-KIT. If MOTE-VIEW was installed into the default directly, then pre-compiled
code can be found in C:\Program Files\ Crossbow\MoteView\xmesh\<platform>\, where
< platform> = micaz, mica2, or mica2dot.

For the MICA2 and MICA2DOT there are two versions of Surge_Reliable: One with a
networking stack that doesn’t use power managed (“high-power” or “hp”) networking and
another with power managed and time synchronized (“low-power” or “Ip”) networking. For the
MICAz, currently there is only a high powered networking version.

Table 1-4. Pre-compiled Surge_Reliable applications for the MICAz (MPR2400), MICA2
(MPR4x0), and MICA2DOT (MPR5x0) available with the MOTE-VIEW install.

Surge Multihop Applications

Platform MPR Model Binary file name
MICAz MPR2400 Surge_2420_hp.exe
MICA2 MPR400|410|420 Surge_xxx_<mode>.exe

MICA2DOT MPR500|510|520 Surge_Dot_xxx_<mode>.exe

Xxx = 315, 433, or 915. <mode> = hp or Ip. hp = high-power mesh
networking. Ip = low-power mesh networking via low-power listening
and time synchronized data transmissions.

These applications are compatible with the Surge-View analysis tools described in Crossbow’s
Getting Started Guide, which has the instructions on how to compile and download these

applications using the Cygwin interface.

2. XMesh enabled applications: XMesh is Crossbow’s multihop mesh networking protocol
that has various options including low-power listening, time synchronization, sleep
modes, any-to-base and base-to-any routing. All of our sensor and data acquisition boards
are supported with XMesh enabled applications. The tables below are a summary of the
XMesh applications for the corresponding sensor boards.

Table 1-5. Pre-compiled MICAz XMesh applications available in the MOTE-VIEW install.

MICAz Mote (MPR2420)

Board Model

Binary file name

MTS boards

MTS101

XMTS101_2400_hp.exe

MTS300

XMTS300_2400_hp.exe

MTS310

XMTS310_2400_hp.exe

MTS400

XMTS400_2400_hp.exe

MTS410

XMTS410_2400_hp.exe

MTS420

XMTS420_2420 hp.exe

Doc.# 7430-0008-03 Rev. B
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MDA board

MDA100 XMDA100_2400_hp.exe
XBW-DA100 XBW-DA100_2400_hp.exe

MDA300 XMDA300_2400_hp.exe

MDA320 XMDA320_2400_hp.exe
XBW-DA325 XBW-DA325_2400_hp.exe

Base Station (common for all sensorboards)
XMeshBase XMeshBase_2420 hp.exe

Table 1-6. Pre-compiled MICA2 XMesh Applications Available in MOTE-VIEW

MICA2 Mote (MPR4x0, x =0, 1, or 2)

Board Model Binary file name
MTS boards
MTS101 XMTS101_xxx_<mode>.exe
MTS300 XMTS300_xxx_<mode>.exe
MTS310 XMTS310_xxx_<mode>.exe
MTS400 XMTS400_xxx_<mode>.exe
MTS410 XMTS410 xxx_<mode>.exe
MTS420 XMTS420 xxx_<mode>.exe
MDA board
MDA100 XMDA100_xxx_<mode>.exe
MDA300 XMDA300_xxx_<mode>.exe
MDA320 XMDA320_xxx_<mode>.exe

Base Station (common for all sensorboards)

XMeshBase XMeshBase_xxx_<mode>.exe

Xxx = 315, 433, or 915. <mode> = hp or Ip. hp = high-power mesh
networking. Ip = low-power mesh networking via low-power listening and
time synchronized data transmissions.

Table 1-7. Pre-compiled MICA2DOT XMesh Applications Available in MOTE-VIEW

MICA2DOT Mote (MPR5x0, x =0, 1, or 2)

Board Model Binary file name
MTS boards
MTS510 XMTS510 xxx_<mode>.exe
MDA boards
MDAS500 XMDAS500_xxx_<mode>.exe

Base Station (common for all sensorboards)

XMeshBase XMeshBase_Dot_xxx_<mode>.exe

xxx = 315, 433, or 915. <mode> = hp or Ip. hp = high-power mesh
networking. Ip = low-power mesh networking via low-power listening and
time synchronized data transmissions.
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Table 1-8. Pre-compiled MSP XMesh applications available in MOTE-VIEW

MSP410 Mote Security Package

MSP410_433_base.exe To be used on an MPR410 MICA2 Mote
assigned with node ID of O (“base node”).

MSP410_433_hp.exe For the MSP410 Mote

Table 1-9. Pre-compiled MEP XMesh applications available in MOTE-VIEW

MEP410 Mote Environmental Package

MEP410_433_<mode>.exe  For the MEP410 and an MPR410 MICA2
Mote when assigned a node ID of O (“base
node”).

MEP510 Mote Environmental Package
MEP510_433_<mode>.exe  For the MEP510 Mote.

<mode> = hp or Ip. hp = high-power mesh networking. Ip = low-power mesh
networking via low-power listening and time synchronized data transmissions.

3. XSensor applications: These are test applications for Crossbow’s sensor and data
acquisition boards and allows the user to quickly and easily test sensor and data
acquisition boards when attached to Mote. These applications send the output over the
Mote’s UART thereby allowing the user to test these boards without using an RF link.
Testing by RF link can also be done by programming another Mote with TOSBase and
attaching it to an MIB510, MIB600, or Stargate gateway.

Table 1-10. Sensor and data acquisition boards and the corresponding XSensor application

AESEiSSOi:igrr:dBEZEZS Application Name Location of Driver Folder
MTS101 XSensorMTS101 tinyos-1.x/tos/sensorboards/basicsb/
MTS300/310 XSensorMTS300 tinyos-1.x/contrib/xbow/tos/sensorboards/mts310/
MTS400/MTS420 XSensorMTS400 tinyos-1.x/contrib/xbow/tos/sensorboards/mts400/
MTS510 XSensorMTS510 tinyos-1.x/contrib/xbow/tos/sensorboards/mts510/
MDA300 XSensorMDA300 tinyos-1.x/contrib/xbow/tos/sensorboards/mda300/
MDAS500 XSensorMDA500 tinyos-1.x/tos/sensorboards/basicsb/

4 NOTE: These XSensor applications are not pre-compiled in MOTE-VIEW. Instructions on how
to compile these applications are in Crossbow’s Getting Started Guide.
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2 Installation

2.1 Supported PC Platforms and Operating Systems
MOTE-VIEW is supported on the following platforms:
e Windows XP Home
e Window XP Professional
e Windows 2000 with SP4
The screen resolution must be at least 800 x 600 or the interface would require scrollbars.

2.1.1 PC Interface Port Requirements

There are three different interface port requirements depending on the gateway platform used as
the base station in a sensor network.

1. For an MIB510 serial gateway: an RS-232 serial port or a USB port and a USB-
to-serial converter that is compatible with the PC and its operating system.

2. For an MIB600 Ethernet gateway: A wired Ethernet or 802.11 wireless card only
if the MIB600 is on a LAN with wireless access.

3. For a Stargate gateway or other server: A wired Ethernet, an 802.11 wireless card
only if the Stargate has a wireless modem or is on a LAN with wireless access, or
a cellular modem for wireless Internet access.

2.2 Additional Software Requirements
For the application to run the following additional components are required:
e PostgreSQL 8.0 database service
e PostgreSQL ODBC driver
e Microsoft .NET framework
The installation files for these components are included on the MOTE-VIEW installation CD.

2.2.1 PostgreSQL

All the visualization tools in MOTE-VIEW require being connected to a database. This database
can reside on your PC (“localhost”), a remote server, or a Stargate. The size of this database is
bound by the storage available on the system.

The installation of PostgreSQL will automatically install and configure a local PostgreSQL 8.0
database on the machine when that option is checked. The installation requires administrative
privileges on the system, including the ability to create a new user called postgres (for
PostgreSQL).

Page 6 Doc.# 7430-0008-03 Rev. B
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R~ IMPORTANT: If your PC is to host both the server and client layer functions, then running
the PostgreSQL database service is required to use MOTE-VIEW. However, if you are accessing
a server or Stargate that is running XServe/PostgreSQL, then you don’t need to run the service on

your PC.

2.3 Installation Steps
Shut down all the programs running on your computer.

1.

2.
3.
4

Insert the Wireless Sensory Systems Support CD into the computer’s CD drive.

Double-click on MoteViewSetup.exe from MOTE-VIEW folder.
At the Welcome to the MOTE-VIEW Setup Wizard window, click Next>.
Select the desired installation directory, then click Next> (see Figure 2-1).

5! Setup - MOTE-¥IEW

Select Destination Location
‘wihere should MOTEVIEW be installed?

.J Setup will install MOTE-ASEYW inta the following folder.

To continue, click Mext. |f you would like to select a different folder, click Browse.

C:Program FileshC oteliew Browse... |

Atbleast 0.1 MB of free disk space iz required

< Back I Mest » I Cancel |

Figure 2-1. Step 4: Destination folder select and confirm screen.

Page 7
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5. Select the desired Start Menu folder name and click Next>.

Select Start Menu Folder
‘where should Setup place the program's shortouts?

Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Mest. If you would lilke ta select a different folder, click Browse.

Browse... |

< Back I Mest » I Canicel |

Figure 2-2. Step 5: Screenshot for selecting the Start Menu folder for MOTE-VIEW.

6. Select all available installation tasks and click Next> (see Figure 2-3).

Select Additional Tasks
‘which additional tasks should be performed?

Select the additional tazk s pou would ke Setup to perform while installing MOTE-IEW,
then click Mext.

[V Microsoft MET Framework
[V PostgreSOL 8.0 Database
v PostgreSGL ODBC Driver

[¥ Reset Mote Databaze

¥ MOTEVIEW &pplication

Additional icons:

< Back I Mext > I Cancel |

Figure 2-3. Step 6: Select all options if installing MOTE-VIEW for the first time.
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7. Confirm your selections and click Install.

15! Setup - MOTE-¥IEW

Ready to Install
Setup is now ready ta begin installing MOTE-WIEW on wour computer

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Destination location: -
C:\Program FileshCrozshow'bd atelfiew

Start Menu folder:
Crossbow

Additional tasks:
Microzoft MET Framewark
Postgre50L 8.0 Database
Postgre3 0L ODBC Driver
Feset Mote Database
MOTE-IEW &pplication

Create a desktop icon -
il i

< Back

Cancel |

Figure 2-4. Step 7: Confirm you selections with this screen.

Execute the .NET framework and PostgreSQL OBDC installation prompts if applicable and
follow the instructions.

4. NOTE: If you have a version of MOTE-VIEW prior to v1.0 you may get a PostgreSQL 8.0.0-rc1

window (Figure 2-5) when installing the database. Record the exact error message in
C:\Program Files\PostgreSQL\8.0.0-rc1\tmp\initdb.log. In most cases you can simply click the 0K

button and proceed. However, in other cases you may have to do the following:
a. Uninstall PostgreSQL 8.0 from Start>Control Panel>Add or Remove Programs

b. Remove the C:\Program Files\PostgreSQL\ directory manually through the Windows Explorer
utility (Start>Right Click>Explore).

c. Resintall MOTE-VIEW with all checked except the .NET Framework.

PostgreSOL 8.0.0-rcl X

] Failed ta run initdb: 1!
1 Please zee the logfile in 'C:\Program
FilestPostgreSELYE. 0.0 1 Stmphinitdb. log'.

Mate! *r'ou must read/copy this logfile before you click
0K or it will be autornatically removed

Figure 2-5. Error window that may occur during the PostgreSQL Installation.

8. Please note that if you receive an MDAC warning such as the one pictured below,
you may ignore this warning and continue on with the installation. The warning
is simply notification that your operating system contains an MDAC version that
is newer than what MOTE-VIEW is installing.
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Installing

Pleas;

Finish @ MDAC 2.8 RTM

MDAC 2.8 RTM is incompatible with this version of Windows. All of

i - its features are currently part of Windows, -

To exit, click Cancel, For more Information, click Details.

r

| Cancel [ Details |

[ESE

Figure 2-6. MDAC 2.8 RTM incompatibility message that may appear during .NET installation. This
warning can be ignored by clicking on Cancel.

9. When the Setup Wizard has finished it will ask if you want to start MOTE-VIEW.
You may start MOTE-VIEW now, but in some cases it may ask you to restart your
computer first.

10. If you have restarted or at any time after you can start MOTE-VIEW by double-
clicking on the MOTE-VIEW icon or by going to the installation folder (the
default install folder is C:\Program Files\Crossbow\MoteView\) and clicking on
MoteView.exe.

11. (Optional) Connect the base station of your choice

e MIB510 with Mote to the PC’s serial port. Alternatively, use the USB port if
you have a compatible USB-to-serial converter and driver.

e MIB600 with a Mote to a LAN or LAN hub or to a PC directly by using a
crossover Ethernet cable.

e Stargate with a Mote to a LAN, to the Internet, or to a PC directly by using a
crossover Ethernet cable.
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3 Application Quick Start
Once a sensor network is running and MOTE-VIEW is installed on a PC, there is minimal
configuration necessary to start collecting data from the sensor network.
R~ IMPORTANT: There are two ways to repair a corrupt database installation:
1) Run the installer again and select only “Reset Mote Database”.

2) Open a File Manager, navigate to C:\Program Files\Crossbow\MoteView, and
execute “resetdb.cmd”.

3.1 Connecting to the Demo Database on Your PC

During the installation of MOTE-VIEW a static database was included to make it possible to
demonstrate MOTE-VIEW’s features without having to be connected to an active sensor network
or to be connected to a remote server/database. The steps described here also apply to viewing
data collected during a connection to an active sensor network.

1. Click on the green connect icon, i, in the upper left hand corner or click on File > Connect
to Remote Database/Stargate. The Database Server Configuration will appear (see Figure 3-1).

@ Database Server Configuration

+- localhost

Server: |\oca|host

Port: 5432

User: |te|e

Password: |ﬁny

Connect

Database: |T.ask ﬂ

Table Name: |samp|e_mt531{] j
L|_| ﬂ Apply | Cancel |

Figure 3-1. Database Server Configuration window which provides access to remote or local
servers and databases. This screenshot shows the Database and Table Name to view the static
database, sample_mts310, for using MOTE-VIEW without being connected to a server or sensor
network.

2. Check that the pull down item next to Database = task and that Table Name = sample_mts310.

3. Click on Apply. MOTE-VIEW will then access the table in the database task. Afterwards the
screen will display the data from the database table file sample_mts310.

Doc.# 7430-0008-03 Rev. B Page 11
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Tﬁ MOTE-VIEW 1.2 E]@

File Tools Units Window Help

_' il 7 = - 2l
@ [B2AE Edaal wover
odes a | Comman artz | Topology
Nod Data |G d | Charts | Topol
Id Mame Node Data
:lg: 00 |Gateway voltage  temp light accel_x accel_y mag_x
< : . -0.24 m{s~ 0,19 m/s .82 ma .82 ma {nu ! 5
O KJ} 23 |DEMOC Node 23 | T3S o 328V 2411C 632 0.24 mjs~ 0.19 m/s~ 11182 111,82 mg (null) 10/25/2004 11:58:23 PM
5 |DEMO Node 25 23 256V 2149C 963 024 mfs" 016 m/s” 10426 mg 104.26 mg {null) 10/25/2004 11:58:25 PM
I i].) 2
O Eﬂ 26 |DEMO Mode 26 5 23V 237 C 830 024 mjs” -0.24 m/s” 10115 mg 10128 mg (null) 10/25/2004 11:58:37 PM
= , . -0.24 mfs* -0.24 m/s 47 ma .61 ma {null) /25 :54:
O 5}; 5, [REmMONade 33 2% 262V 25.02C 830 0.24 mfs* -024 m/s* 105.47 mg 105.61 mg (null) 10/25/2004 11:59:35 PM
O Ku 37 |DEMO Node 37 33 328V 22.06C 654 0.02 mjs” 0.04m/s* 2444mga 2431 mga (null) 10/25/2004 11:58:51 PM
O Lj) 43 [DEMO Node 42 37 33V WFE6C 704 0.02 m/s~ -0.08 mf=~ 4119 mga 2431mga (null) 10/25/2004 11:58:56 PM
0] & |45 [DEMO Node 45 43 328V 21.65C 856 -0.24 mfs* -0.24 mfs~ 111.55mg 11128 mg (null) 10/25/2004 11:58:42 PM
a5 33V 2051C 25 023 mfs” -0.24 mfs” 11128 mg 11128 mg (null} 10/25/2004 11:57:17 PM
2 |
. = | | =
10018/2004 5:23:30 Current Time T0/25:2004 11:59:37 PM ‘J—l—l_

Server Messages:

Figure 3-2. After MOTE-VIEW connects to a database or after starting a data log, data starts to
appear in the MOTE-VIEW Dataview. This screenshot is from the static database, sample_mts310.

3.2 Connecting to an Active Sensor Network Using an MIB510 or MIB600

The first step typically is to connect to either a gateway device—MIB510, MIB600, or
Stargate—which will send data to your PC (“localhost server”) or a server or Stargate that’s
running a Postgres database.

1. On the menu bar click on File > Connect to MIB510/MIB600.

2. If using a MIB510, make sure that the Serial Port: COM is set to the correct port number and
that baud is 57600.

3. If using a MIB600, select the button next to Host and in the box next to it enter the IP address
of the MIB600. The Port should default to mib600.
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M EXAMPLE 3-1:

Screenshots of the Connect to MIB510/MIB600 popup window. On the left is an example of
connecting to an MIB510 on COM1. The baud rate is set to mica2 which is equivalent to a data
rate of 57600 bps. On the right is an example of connecting to an MIB600 assigned with IP
address 10.1.1.219, which is connected to the LAN.

1o

s_l\i*ﬂ Connect to MIB510/MIB600

-

ﬁ Connect to MIB510/MIB600

=] o |

*Mesh Application: ]::nnne] - ] Advanced...

Close \

i Serial i Serial

& MB510  COM: [T =] Baud: [nica2 v ~ MBS0 COM: [T =] Baud ;
— Ethernet - i Ethernet -

" MIBSOD Host [ocanos (¢ MIBEDD Host |10.1.1.219

" Remote XServe Port: ] " Remote XServe Port:  |mib&00

Start ]

#Mesh Application: ]::nnne] - ] Advanced. .

} Close |

4. Choose the XMesh application that matches to that which the Mote has been programmed.

If you have an XMesh Application... cc 0L [ oL ha}ve an Thef‘ choose one of the
XSensor application following pull down choices
Default. Use when you d_on’t see the (none)
XMesh application
Surge_Reliable, Surge_Reliable_Dot Surge
XMTS101_<freq>_<mode> XSensorMTS101 MTS101
XMTS300_<freq>_<mode> XSensorMTS300 MTS300
XMTS310_<fregq>_<mode> XSensorMTS310 MTS310
XMTS400_<fregq>_<mode> XSensorMTS400 MTS400
XMTS410_<freq>_<mode> MTS410
XMTS420_<fregq>_<mode> XSensorMTS420 MTS420
XMTS510_<freq>_<mode> XSensorMTS510 MTS510
XMDA100_<freq>_<mode> MDA100
XBW-DA100_<freg>_<mode> XBW-DA100
XMDA300_<freq>_<mode> XSensorMDA300 MDA300
XMDA320_<freq>_<mode> MDA320
XBW-DA325_<freq>_<mode> XBW-DA325
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XMDAS500_<freq>_<mode> XSensorMDA500 MDA500
XMEP410_<freq>_<mode> XMEP-SYS
XMEP510_<freq>_<mode> XMEP-SYS

XMSP_<freg>_base.exe,

XMSP_<freg>_hp.exe MSP410

R~ IMPORTANT: The Log to Database option must be selected when connecting to a
MIB510 or MIB600 for viewing live sensor network data.

-Ioix

Data Logging Options
] Display Raw Data
[[] Display Parsed Data
[ Display Converted Units
[ Log to Database
] Full Version Infarmatian
[v| Spawn Separate Shel

Ok | Cancel |

Figure 3-3. Screenshot of the Advanced Logging options window that appears after clicking on
the Advanced... button. By default Log to Database and Spawn Separate Shell are selected.

5. Table 3-1 for a description of the other logging options. Click on OK when finished selecting
option.

Table 3-1. Description of Advanced Logging Options and the Equivalent XServe Flag.

Advanced Logging Option | Description XServe flag
Display Raw Data The raw packet bytes coming into the PC. -r
Display Parsed Data The raw ADC values displayed as parsed fields. -p
Display Converted Data The incoming data converted to engineering units. -C
Log to Database Will store raw ADC values to PostgreSQL database. -1
Full Version Information Display exact version for all board modules -V
Spawn Separate Shell Launches XServe in command line shell n/a

6. If you are not able to receive data, you may also need to select the Live check box on the main

MOTE-VIEW screen if it has not been previously selected. Also check to see if data is
coming in from your nodes by viewing the Server Messages pane at the bottom of your

MOTE-VIEW display or by looking at the XServe shell.

3.3 Connecting to a Database (Local or Remote) Server or a Stargate
To connect to the Sensor Network,
1. Click on the green Connect icon, i, in the toolbar menu. As necessary fill out the

information in top four boxes the Database Server Configuration dialog window. The minimal
configuration requires information for the Server, Port, User, and Password.

4 NOTE: Users should be advised that the Server, Port, Username, and Password fields are preset
to reasonable defaults and should not have to be changed.
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2. Click the Connect button to connect MOTE-VIEW to the given server.
Select the Database and then Table Name from the drop down menu.

4. Click on the Apply button to store your selections and begin viewing data from the database.
This configuration will be stored in a short pull down list to the right of the Connect icon.
This quick connect list will remember the last table used for each Server-Database pair.

3.4 Auto-discovery of Nodes

New nodes will also appear in the upper left hand corner of the Topology view. These nodes can
be dragged to their correct position on the topology map and those placements can be saved to
the configuration file in the database.
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4 User Interface Functional Description

4.1 MOTE-VIEW at a Glance
MOTE-VIEW has four main user interface sections:
1. Toolbar / Menus: Allows the user to specify actions and initiate command dialogs.
2. Node List: Shows all known nodes in a deployment and health status summary.
3. Visualization Tabs: Enables the user to view the sensor data in various ways.
4. Server Messages: Displays a log of server events and incoming messages.

4.2 Node List
The Node List displays all the known nodes in a deployment.

Table 4-1. Features and icon properties of the node list.

Node List Feature Description
Checkbox next to node id Select nodes to be plotted in the Charts view
Change node properties Double click on a node in the list or right click and choose Properties.
Sort data Click on the column header. Static display only when not in “live” mode.
Add nodes Right click on any node or use the auto-detect feature as results arrive.
E Gray Mote icon No results received
ﬁ Green Mote icon Fresh results within the last 20 minutes*
Ei: Moss (Iighiig;leen) Mote Results stale by >20 minutes*
ﬁ Yellow Mote icon Results stale by >40 minutes*
Ei‘ Orange Mote icon Results stale by >60 minutes*
k" Red Mote icon Results stale by more than a day*

*The time intervals for the node color changes cannot be edited in MOTE-VIEW 1.2.

4.3 Visualization Tabs

The visualization tabs provide three ways to view your sensor data. The main display of the user
interface consists of the four tabs: 1) Data, 2) Command, 3) Charts, and 4) Topology.

43.1 DataView

The Data tab displays the latest sensor readings received for each node in the network (see Figure
4-1 for an example from the demo database). Any column of data can be sorted by left clicking
the top. This allows you to sort by node 1D, parent, temperature, voltage, last result time, or any
other sensor reading.

The columns include: Id, <sensed value 1>, <sensed value 2>, ..., <sensed value N>, and Time.
The sensor data is automatically converted into standard engineering units.
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F
B MOTE-VIEW 1.2 =JoJ&d
File Tools Units Window Help
& B2 AE Elsa|w| wver
Modes Data ]Command ] Charte ] Topology ]
Id Name Node Data
:lg 00 |Gateway voltage  temp light accel_x accel_y mag_x
2
O 55 23 |DEMOC Node 23 | T3S o 328V 2411C 632 024 mfs~ 0,18 mfs* 11182 mg 111.82mg {null) 10/25/2004 11:58:23 PM
O ;D 25 |DEMO Node 25 23 256V 2149C 963 024 mfs" 016 m/s” 10426 mg 104.26 mg {null) 10/25/2004 11:58:25 PM
O kﬂ 26 |DEMO Mode 26 5 23V 237 C 830 024 mjs” -0.24 m/s” 10115 mg 10128 mg (null) 10/25/2004 11:59:37 PM
O 5}; 5, [REmMONade 33 2% 262V 25.02C 830 -0.24 mfs” -0.24 mfs* 10547 mg 105.61 mg (null) 10/25/2004 11:59:35 PM
O Ku 37 |DEMO Node 37 33 328V 22.06C 654 0.02 mjs” 0.04m/s* 2444mga 2431 mga (null) 10/25/2004 11:58:51 PM
O Lj) 43 [DEMO Node 42 37 33V WFE6C 704 0.02 m/s~ -0.08 mf=~ 4119 mga 2431mga (null) 10/25/2004 11:58:56 PM
0] & |45 [DEMO Node 45 43 328V 21.65C 856 -0.24 mfs* -0.24 mfs~ 111.55mg 11128 mg (null) 10/25/2004 11:58:42 PM
a5 33V 2051C 25 023 mfs” -0.24 mfs” 11128 mg 11128 mg (null} 10/25/2004 11:57:17 PM
4 13
. _L..J_ 4| | =
10018/2004 5:23:30 Current Time T0/25:2004 11:59:37 PM ‘J—l—l_g
Server Messages:

Figure 4-1. Screenshot of a demo database displayed in the Dataview.

4.3.2 Chart View

The Chart view provides the ability to generate graphs of a sensor reading against time for some
set of nodes. The following features and constraints apply to the graphs plotted in this view.

e Up to 3 sensor types can be selected for plotting, i.e., 3 different graphs.

e Up to 24 different Nodes can be selected for plotting. A different color code is to be
used for each node, with a legend on the right side of the window.

e The y-axis on the graph shows the time.
e The x-axis on the graph shows data in engineering units for the sensor readings.
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€. MOTE-VIEW 1.2 RC2

MEX

File Toolz Units Window Help

Figure 4-2. Screenshot of the demo database in Chartview.

¢ | B2AE Esalw waver
Nodes Data iCommand Charts |Topo|ogy|
Id Mame
- Chart1 |voltage »| Chart2 [light »| Chart3 !temp v!
[is] i”. 00 |Gateway l _I ! ‘J
X & |23 [DEMO Node 23 W 23
[ & |25 |DEMO Node 25 25
(| & |26 [DEMO Nods 26 . 2
(] & (33 |DEMONode 33| | = W3
(%] &8 |37 |[DEMO Node37|| | & Wi
[x] & /43 [DEMONode43 | | 2 ,_
X & 45 [DEMO Node 45 25 e
|AF 45
1 1 1 1
10/15/04 4:26PM 10/22/04 12:00AM 10/24/04 7:33AM 10/26/04 3:06PM
1000 S 0 L — ¥ B ]
| - - 1 ek | 1 —
Z 50
0
20
g
210
o
0
T L y— e .
10/19/04 4:26PM 10/22/04 12:00AM 10/24/04 7-33AM 10/26/04 3-D6PM
. 1]
-
10/18/2004 9:23:30 Current Time 10/25/2004 11:58:37 PM a0l i
Server Messages:

e The user can zoom into and pan through data, as instructed in Table 4-2, within
each of the graphs independently of each other.

Table 4-2. How to zoom, pan, and reset in the Chart View.

Desired Action

Instructions

To zoom in

Hold down the “Shift” key.

Left click and drag a region to zoom into.

Release the mouse to complete the region selection.
Release the “Shift” key.

To pan through data

Hold the “Ctrl” key

Left click and drag a point within the chart to the new location.

Release the mouse button.

To zoom out fully

Go to the Tools menu and select “Refresh View.”

To undo a zoom

Hold down the “Shift” key
Right click once for each level of undo

To undo a pan

Hold down the “Ctrl” key
Right click once for each level of undo
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4.3.3 Topology View
The Topology view shows a map of the network of Motes, including placement and parenting
information. This allows the user to define and view a topology of their Mote deployment.
e New nodes will show up in the upper left hand corner.

e The user can drag nodes and place them at a new location on the map with a left
click of the mouse. Node locations are stored in the database and are shared by all
users of that database.

File Tools Units Window Help

'Eh—glg n| LIVET

[ Data |Cm'm'nand|Cha|15 Topology
jERELEI=] f=oc] I 1| =
o mp 207 b =
DEMO Node 23 [
[0 & |25 |DEMO Node 25 fHedik r
[0 & |25 |DEMO Node 26 J i ! [l
| [l
O] &8 |33 [DEMO Node 33 R EE TR 5
] & |37 [DEMO Node 37 ’ : i
[ & 43 [DEMO Node43 _ TN e e H
[0 & |45 |DEMO Node 45 [Ii] y A1 i Il
=T omp 120.51C ]
‘ ' i
3 j 1] Il
FAdEEN] EE| Il
A B [l
y | [l
1l ||
7 ] N
4 I I [
7 I ] Il
= | temp :25.02C | | ; ||
o= JEnt -
B | | o=k [
- ] ’ Il
L] -
temp Il
High: 31 [
SensorNetwu'kTq)do% _ [l
Crossbow Technology, Inc. Copyright 2006 Low: 10 | |
N L
| J0r18/2004 9:23:30 Current Time 10/25/2004 11:59:37 PM s ]
Server Messages:

Figure 4-3. Screenshot of the demo database in Topology view. The temperature values have been
selected. The topology view defaults to false coloring and can be turned off. The legend in the
lower right appears only when the MOTE-VIEW is maximized.
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A visualization pop-up menu will appear when the user right clicks the background bitmap.

Table 4-3. Items from the visualization pop-up menu that appears when right-clicking in the map

area of the Topology view.

Visualization Menu Description

Add Node Creates a new node at the current mouse location. A Mote properties dialog will
appear to allow selection of node name and id number.

Arrange Nodes > Grid Will automatically arrange all the nodes into a grid layout. This is useful when there
are a large number of unplaced nodes.

Save Node Properties Saves the current node placement and naming into the database.
Revert Node Properties | Reloads node placement and naming from the database

Visualization Properties | Allows the user to visualize temperature gradients or other Mote properties using a
specific color pattern.

MSP Properties Sets the orientation of quadrant 1 relative to image in the topology view and the
draw radius of a PIR event

Load Bitmap Allows users to select a bitmap from their file system to be the background of the
map. Supported background image formats include: .bmp, .gif, .ico, and .jpg. The
image will be automatically scaled to fit the available screen space.

Use Default Bitmap Use the standard grid as the background of the topology view.

The Visualization Properties lets users customize the following:

Sensor Color Gradient — Allows users to specify the minimum and maximum sensor values and
associate specific color with it.

Right-click on the Topology bitmap and select Visualization Properties.
Click on the Sensor tab of the Visualization Properties

Select a Sensor type from the drop-down list

Specify desired Maximum and Minimum sensor values

Click on the square colored box next to Maximum Color or Minimum Color
This will bring up another dialog box

Move the square marker on to choose the desired color and click OK.

The Sensor info also lets users display the sensor readings next to the node on the topology map
and specify the font for the text.
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"“ﬁ'\"isl'ialii'ati'bn Properties

Isobarl Node i Heahhi
Sensor Select: m

Maxtimum 10

Maximum .
Caolor

Minimum 10

—Sensor info. —

FONT
g

¥ Draw Sensor Info.

Minimum
Color .

0K l Cancel |
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'@t Select Maximum Color Dialog

-

OK

E]E]EJ EJEE”] i

Color:

Red:

Green:

Blue:

Hue:

Saturation:  [255
Brightness: 255

Cannel

Figure 4-4. Screenshot for Sensor Gradient Visualization Dialog

Mote Visualization — Users can choose from 3 different display styles for nodes.

None — No nodes are displayed

BlackDot — A black dot is displayed to represent the node

MoteGlow — A colored circle is displayed along with the node ID.

Users can also check options for Draw Links between nodes and specifying whether Gateway

has a sensor on it for gradient visualization.
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ﬂ Visualization Properties
| Health |

Sensar ] lsobar ;|

i~ MoteStyle
" None
" BlackDot

* MoteGlow

¥ Diraw Links

[T Gateway has sensor

OK | Cancel |

Figure 4-5. Screenshot for Mote Visualization Dialog

Isobar Visualization — Users can specify Isobar style
None — No Isobar visualization
Draw Gradient — Draws the color gradient based on the sensor readings;

Users can also specify the Mote Radius (specified as percentage of bitmap image size; 0=0%,
10=100%) for spread of gradient around the node; check options for displaying the ScaleBar
Legend and drawing the Logo.
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B Visualization Properties

-

| Node | Heath |
— |sobarstyle — Mote Radius
r ND'“E 1 1 1 1 1 1 1 1 1 1 j
0 10
% Draw Gradient
— Diraw Scale
v Draw ScaleBar
v Draw Logo
DataSet !Sensnr MNetwork Topology
Company ICn:ussI:u:-w Technology, Inc. Copyright 200

OK | Cancel |

Figure 4-6. Screenshot for Isobar Visualization Dialog

Health Visualization - Users can specify the time duration after which the link between the
nodes goes grey. If a packet is not received from any after the specified minutes, the link would

turn grey.
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ﬁ Visualization Properties

Senscﬂ Isu:ul:uar1 MNode

oK

B’j Link Quality Decay 5 min.

Cancel |

Figure 4-7. Screenshot for Link Quality Visualization Dialog

Crossb@w

MOTE-VIEW displays a colored circle around each node to indicate temperature values. The

default values are listed in Table 4-4.

Table 4-4. Color and Temperature Range Mapping

Color Temperature Range
Red: >30°C
Orange: 26°to30°C
Yellow: 22°Cto 26 °C
Green: 18 °Cto 22 °C
Blue: <18°C

The user can bring up a menu of actions and bring up the Mote properties dialog with a right
click of the mouse. By rolling over a node with the mouse, the user can bring up a status box

with recent sensor readings of the Mote.
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434 Live Mode

In order to have MOTE-VIEW display data from an active sensor network, the users must check
on the “Live” checkbox. In Live mode, MOTE-VIEW refreshes the node list, charts, and
topology views at a regular interval defined in the Tools>Settings... dialog. The default interval is

10 seconds.

4{: NOTE: The optimal setting for Update Interval is one half the sample rate used by the nodes.

435 Command

The Command tab provides the user with an ability to change different node parameters
wirelessly.

‘ 4 NOTE: These commands do not get stored in the EEPROM and hence are volatile.

To change the System configuration do the following:
1. Click on System tab on the left side of the Command Window.

2. Select the Node ID and Group ID of your network. If changing the system
parameters for all nodes, check the “All Nodes” checkbox.

3. From New Configuration, select either

Data Rate — Sets the Update rate between 300 msec and 2147483647
msecC

Node ID — Changes the node ID between 1 and 65534
Radio Power — Sets the RF power between 0 (min) and 255 (max)
4. Click on Set to send the specified commands to node (s) in your network.
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B MOTE-VIEW 1.2 =%

File Tools Units Window Help

& - BRAE Sldalsw] oer
Modes [ Data  Command ]Charts ] Topology]
Id M
Gatewa:me Node ID: -:-]: Group ID: [125 Ej: ¥ Al Nodes
DEMO MNode 23
DEMO Node 25
DEMO Mode 26

HELEE

—Remote Mote Configuration

% Systam

(3¢] [ <] [¢] ] [] [3e] []
LE

E 23 |DEMO Node 33
& [37 |DEMO Node 37
w 43 |DEMONoded3 | — o — —MNew Configuration
B 45 |DEMO Node 45 = .
Set: |Datz Rate hd Update Rate: ms SEF
§ | Data Rate ...
- “|Mode 1d i
— Radio Power
: L WS
10/18/2004 9:23:30 Current Time 10/25/2004 11:59:37 PM = =l
Server Messages:

Figure 4-8. Screenshot of the System Configuration in Command Tab.

To change the LED status, do the following.
1. Click on System tab on the left side of the Command Window.

2. Select the Node ID and Group ID of your network. If changing the system
parameters for all nodes, check the “All Nodes” checkbox.

3. Select the color of LED(S) you are interested (Red, Yellow or Green) and check
ON - To turns the LED On.
OFF - To turns the LED Off
TOGGLE - To toggle the state of the LED
4. Click on Set to send the specified commands to node (s) in your network.
You can click SET ALL to activate all LEDs simultaneously.

Page 26 Doc.# 7430-0008-03 Rev. B



Crossbﬁw MOTE-VIEW User's Manual

" MOTEVIEW 1.2 mEx)

File Tools Units Window Help

¢ B2AE Ellan| wer

MNodes Data  Command ICharts I Topologyl
Id Mame
O ﬁ 00 |Gateway Node ID: I'- aﬁ Group |D: |'|25- 5: ¥ &Il Nodes
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[x] & |26 |DEMO Node 26 @ . -
IE% = DEMON;:B : 9 [+ ON () OFF " TOGGLE SET
[X] [ |37 |DEMO Node 37 ﬁ
(x| & 43 |DEMONoded3 | [ Yellow
(X @45 [DEMOMNodeds | 5 Jd 1oN () OFF (I TOGGLE SET |
§ —Green
. ] 10N (s OFF 1 TOGGLE SET |
SETALL
I} 1 s
10/18/2004 9:23:30 Current Time 10/25/2004 11:58:37 PM sal el mmd
Server Messages:

Figure 4-9. Screenshot of the LED actuation in Command Tab.

4. NOTE: The Command feature is currently supported only for high power (hp) mesh
networking applications.
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5 Menus

There are two sections in the MOTE-VIEW menu area. The top part is the horizontal arrangement
of the five menu items: 1) File, 2) Tools, 3) Units, 4) Window, and 5) Help. Below this is a
horizontally arranged icon toolbar, which provides quick access to some of the more common
features of the MOTE-VIEW application. From left to right, the toolbar provides buttons for
database connection, data logging with XServe, MoteConfig, Alerts Manager, MOTE-VIEW
settings, export to CSV, print, and print preview, refreshing the view, and displaying live (vs.
historical) sensor network data. This chapter will describe the features in each of these menu
items.

B MOTE-VIEW 1.2
File Tools LUnits ‘Window Helg

- W2AE Bl
Modes [ Diata |Cn:|mn'|an|:| ] Charts ] Topology ]
|Fr|

Figure 5-1. Screenshot showing a portion of the MOTE-VIEW window to highlight the icon
toolbar menu.

5.1 FileConnect
This will bring up the Server Configuration dialog.

5.11 Export
You can export data in two different formats: XML or CSV (comma delimited text)

5.1.2 Print Preview

The Print Preview screen will display the expected output for the Print command. The current
visualization tab is the one that is printed: Data, Chart, or Topology view. The magnifying glass
icon allows you to zoom in on the preview. The printer icon will immediately print out the page
to the default printer.

5.1.3 Print

The Print dialog is a standard Windows dialog that allows you to select the printer to which print
output will be sent. The current visualization tab is the one that is being printed: Data, Chart, or
Topology.

514 Exit

This menu option will exit the application and close MOTE-VIEW. MOTE-VIEW always
attempts to save the current configuration when closed and restore that configuration the next
time the application is started.
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5.2 Tools

52.1 Settings

The Settings menu will bring up a dialog that allows the user to set MOTE-VIEW global
preferences.

B, MoteView Settings

Update Interval (sec) |1 0

u

Chart Resolution (%) 25 3:
0K Cancel |

Figure 5-2. The Settings dialog to change the Update Interval (sec) and the Chart Resolution (%).

Currently this dialog provides access to two settings in MOTE-VIEW:

Update Interval (sec): Specifies the length of time in seconds between database updates
in “Live” mode.

4 NOTE: The optimal Update Interval is one half of the rate which the nodes are transmitting
sensor data. This does not affect the rate at which the Motes are sending data into the network.

12. Chart Resolution (%): Specifies what percentage of data to draw from the database
when creating charts. The lower the percentage, the faster the refresh and
graphical update rates. That is, the trade off is between data resolution and
increased graphics performance.

5.2.2 Add Node

This will bring up the Mote Properties dialog for creation of a new node. The user can select a
unique node ID and name the node at this time.
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ﬁ Mote Properties

General lChart C-:nl-:ur1 Sensorboard

Node Id J

Name {Node 23

Group {Main Flood

QK Apply Cancel

Figure 5-3. Screenshot of the Mote Properties dialog window.

5.2.3 Refresh View

This will force a visual refresh of all visualization windows in MOTE-VIEW. After clicking on
this menu the Nodes list, the Chart, and Topology views will all update to display the latest
information from the sensor network.

5.24 Log Data

The data must be actively logging into a database before live data can be displayed in MOTE-
VIEW. The File > Connect to MIB510/MIB600 dialog (see Figure 5-4) provides a means to start

and stop logging of Mote data on the user’s PC (*localhost”) using the XServe software tool.
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s_;j Connect to MIBS10/MIBA00 5;3 Connect to MIB510/MIB60O0
i Serial i Serial

@ MBS0 COM: [T =] Baud: [micaz ~|  MBs10  coM: [T =] Baud: -]

mica2 s
3 micazdot | Z
ey
C MIBs00 Host [O[57600 & MIBs00 Host [1011213
(™ Remote XServe Part: ]_%E?Eu [ " Hemote XServe Port:  |mib&00

XMesh Application: ]Surge v] Advanced... XMesh Application: ]Surge - ] Advanced...

Start | stop | Close | Start | stop | Close |

Figure 5-4. The Connection to MIB510/MIB600 dialog. The screenshot on the left is an example for

MIB510 users and the screenshot on the right is an example for MIB600 users. MIB510 users need
to know the Serial Port: COM number to which the MIB510 is attached. For Baud the 57600 or mica2 is

typical. MIB600 users need to input the IP address of the MIB600.

5.25 Advanced Logging
=

[rata Lagaing Options
[] Display Raw Data
[ Digplay Parsed Data
[ Display Corverted Uritz
|l Logto Database
] Full'Yersion Infarmation
[w| Spawn Separate Shel

ok, | Cancel |

Table 5-1. Description of advanced logging options and the equivalent XServe flag.

Advanced Logging Option | Description XServe flag
Display Raw Data The raw packet bytes coming into the PC. -r
Display Parsed Data The raw ADC values displayed as parsed fields. -p
Display Converted Data The incoming data converted to engineering units. -C
Log to Database Will store raw ADC values to PostgreSQL database. | -1
Full Version Information Display exact version for all board modules -V
Spawn Separate Shell Launches XServe in command line shell n/a

By selecting the Log to Database check box and clicking on the OK button you will be able to
receive live data from your nodes. Please note that you may also need to select the Live checkbox
on the main MOTE-VIEW screen if it has not been previously selected.
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If you are not able to receive data, you should check to see if your nodes are transmitting by
viewing the data logging screen at the bottom of your MOTE-VIEW display. Depending upon
the selections you made in the Data Logging window, you may see data in raw, converted or
parsed format.

E:"-.,Prngram Files' Crossbow'\MoteYiew' Hserve.exe

HServe Uer:%ld: xserve.c.v 1.6 2085-83-84 192:23:41 mturon Exp &
Using params: [hauwd=8x80081 [loggingl
Opening device: coml

Figure 5-5. Portion of a Command Prompt window that appears once the data logging has started.

The Start button will be enabled if XServe is not already running. Clicking on Start will start

XServe running as a separate process with the given options. The output of XServe will be
streamed to the Server Messages pane unless Spawn Separate Shell has been selected in which case

a Command Prompt window, as shown above in Figure 5-5, will be created. Sample outputs
from various Crossbow applications are listed below.

XMTS101 Logging Output

INSERT into mtsl1l0l_results
(result_time,nodeid,parent,voltage, temp, light) values

(now(),0,126,377,183,186)

XMTS310 Logging Output

INSERT into mts310 results
(result_time,nodeid,parent,voltage,temp, light,accel x

,accel y,mag x,mag_y,mic) values
(now(),0,126,378,197,301,219,193,177,210,215)

XMTS400 / XMTS420 Logging Output
INSERT into mts420 results
(result_time,nodeid,parent,voltage,humid, humtemp, inte

rsemacall, intersemacal2, intersemacal3, intersemacal4,prtemp,press)
values (now(),

0,126,377,1391,6517,45446,46808,38941,45989,26835,18130)
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XMEP410 Logging Output

INSERT into enviro results
(result_time,nodeid, parent,epoch,voltage, humid, humtem

p, inthum, inttemp,accel_x,accel_y,photol,photo2,photo3, photo4,prtemp,press)
value

s (now(),0,126,0,379,0,0,65535,65535,201,0,174,200,207,0,65535,65535)

XMTS510 Logging Output

INSERT into mts510 results
(result_time,nodeid,parent, light,accel x,accel_y,mic)
values (now(),0,126,273,222,205,245)

XMDA300 Logging Output

INSERT into mda300 results
(result_time,nodeid,parent,voltage,humid, humtemp,adcO

,adcl,adc2,digiO,digil,digi2) values
(now(),0,126,377,960,6678,2500,2243,2505,0,

0,0)

XMDAS500 Logging Output

INSERT into mda500 results
(result_time,nodeid,parent,voltage,temp,adc2,adc3, ad

c4, adch5, adc6, adc7) values
(now(),0,126,191,527,306,240,204,213,191,234)

XMEP510 Logging Output

INSERT into enviro_results
(result_time,nodeid,parent,epoch,voltage,therm, humid,

humtemp) values (nhow(),0,126,15,376,517,65535,65535)

5.2.6  Programming Motes with MoteConfig

MoteConfig is a dialog utility for programming Motes by providing an interface for downloading
pre-compiled TinyOS software applications. A major benefit of MoteConfig is that Mote
platforms can be programmed without having to install the TinyOS programming environment.

Click on Settings > Interface Board Settings... and choose the proper MIB gateway and check that
the port settings are correct.

Doc.# 7430-0008-03 Rev. B Page 33



MOTE-VIEW User’s Manual

Crossb@w

M EXAMPLE 5-1: Left screenshot shows Interface Board Settings for an MIB510 on COM
port 1. Right screenshot shows Interface Board Settings for an MIB600 with IP address 10.1.1.248

and on the same LAN as that of the PC.

@ Interface Board Settings ﬁ @ Interface Board Settings ﬁ
Parameters Parameters
& MIB510 Serial: COM: |1 3:  MIB510 Serial: COM: I‘I 3:
 MIB600 Host: |Iocalhost & MIBE00 Host: |‘ID.‘I.‘I.I248
Apply | Close | Apply | Close |

Select your desired Node ID, Group ID, Radio Band, Channel Number, and RF Power from
the drop down menus.

13. Right click on the Select... button on the top right which will open up a directory
window (see Figure 5-6). Or navigate to another directory which has the pre-
compiled Mote application you wish to install. Select the specific . exe file of the
application you want to download into the Mote.

open 2]
Lookin I@XFHESH ﬂ & ¥ B2
E Jmep
Lo | mica2
My Recent L mica2dot
Documents IC3 micaz
m,‘ I MsP
Deskiop
My Documents
=
My Computer
-
My Network
Places
File name: I j Open I
Files oftype: I exe File(* exe) LI Cancel
y

Figure 5-6. Screenshot for selecting XMesh applications.

4 NOTE: The XMesh applications distributed with MOTE-VIEW 1.2 now require
XMeshBase_xxx.exe programmed with MOTE ID=0 as base station application.

14. Right Click on the Program button and you will see the resulting output at the
bottom of the screen (see Figure 5-7).
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r'ﬁ MoteConfig E] @ \

File Settings Help
Select File to be Uploaded: -

MNode ID 2t as 2

Group 1D set as 125

CC1000 Channel set as 916MHz band CHAMMEL_D0 channel [
CC1000 TX Power set ag 255

llinstalling binary using mib510

uisp -dprog=mib510 -dseral=/dev.ityS0 dpart=ATMega 128 —wr_fuse_h=0«d5 —wr_fuse_e=ff -
erase —upload if="C:\Program Files"Crossbow'MoteView'smeshmica2\Surge_502_hp srec.out” | 2
Atmel AVR ATmegal28 is found.

Uploading: flash

Firmware Version: 2.1

Fuse High Byte set to xd5

Fuse Extended Byte set to (kdf

1': “\Program Files*Crossbow\MateView amesh'micaZ\Surge_503_hp exe Select..
~Mote Setting |
NedelD: B = " Hex  Radio Band: a1e Tl
I Auto Channel Number: ICH.-'?".T'JI'JEL_:-E Li
GroupID:m [ b Actual Frequency: [303.012 MHz
RF Power: m
Program Cancel l
“Program Files"Crossbow\MoteView ameshmicaZ'Surge_502 hp.srec.out A|

Uploading SUCCESSFUL [nel

Figure 5-7. Screenshot of MoteConfig which has successfully installed the Surge application on a
MICA2 Mote set to a node ID of 2, group ID 125, radio channel 0 (f = 903.018 MHz), and at full

power (255).

5.2.7 Alerts

MOTE-VIEW alert manager allows user to define alert condition based on any sensor data of
any sensor node. An Alert is a user programmable event that gets triggered when sensor data
exceeds pre-defined threshold. An Alert is composed of several pieces:

1
2.
3.
4

oo

Alert ID — A sequential number to identify the alert

Node Name — the node whose conditions can trigger an alert
Sensor Name — the sensor whose readings can trigger an alert
Alert Condition — the comparison operation to decide whether an alert has triggered

Equals

Exceeds

Below

Exceeds or Equals
Below or Equals

Alert Threshold — the value to compare the alert condition against
Unit — the unit for the alert threshold
Alert Action — the operation to perform in response to a triggered Alert

There are two possible responses to an Alert:
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e Display a message dialog and console message
e Send an email (allows text paging a mobile phone)
8. Alert Interval — specify the interval for the action to be taken.

To set an Alert follow these steps below:

1. Chose from Tools > Alerts > Alert Manager... and click the button “Add New Alert Item”.

This operation will add a blank alert item to the list with Alert ID 1 as shown in Figure
5-8.

B Alerts Manager

Medt ID Nods Name 1 Sensor Name | Alert Condition I Mert Threshold | Unit I Mert Action | Alert Interval 1 Duration I

1 -

Al [P
Gateway =i
DEMO Node 23
DEMO Node 25 | =
DEMO Node 26
DEMO Node 33 |
DEMO Mode 37
DEMO Node 43 M

Add Alert ltem ‘ Delete Alert ltem I OK ‘ Cancel

Figure 5-8. Screenshot of the Alert Manager.

2. From the Node Name drop-down list, select a node that is currently a part of your
deployment.

3. From the Sensor Name drop-down list, Select a sensor that you want to use to trigger the
Alert. This automatically updates the Unit column associated with that particular sensor
type.

4. From Alert Condition drop-down list, specify an appropriate condition to trigger the Alert,

Viz, <7 ST e ST e

For Alert Threshold field, input numerical value in the text box.

From Alert Action drop-down list, chose an action, “Send Alert Email” or “Pop-up Alert

Form”.

From the Alert Interval drop-down list, specify the interval for the Alert to be sent.

8. From Duration drop-down list, specify the time duration for which the Alert Condition
needs to be met before the Alert Action can be triggered.

o o

~

¢ Alerts Manager

Alett ID | Node Name ] Sensor Name | Alert Condition I Alert Threshold | Unit I Alert Action | Alert Interval 1 Duration —‘__:

1 DEMO Mode 23 temp > 30.00 C Send Alert Email Every Hour 30 Minutes

2 DEMO Node 45 light ‘ 500.00 Pop-up Alert Fom  Every Hour [30Mintes =]
1 Minute
10 Minutes
30 Minutes
1 Hour
1 Day
1 Week
1 Manth

Add Alert ltem Delete Alert ltem oK ‘ Cancel

Figure 5-9. Screenshot of the Alert Manager after adding two Alerts.
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Deleting an Alert is very straight forward, first select and highlight the item that you wish to
delete then click the “Delete Alert Item” button, the selected alert item will be deleted.

For the Alert manager to send Email, the users should first configure the mail settings. This can
be accomplished as follows:

1. Click from Tools > Alerts > Alert Mail Configure... and that will bring up the dialog box
shown in Figure 5-10

Enter the SMTP name of your mail server

Specify the User Name and Password of your mail account
Specify the Email address where the alert needs to be sent
Enter any optional message to be sent in the body of the Email
Click on OK.

rﬁ MailConfig g@

Mail Server Information
SMTP SEWEF: |'r"|I W .;"J:":l'rﬁ' .Com

o gk~ WD

Uzer Name: |.i'-]ert Manager [Eatnia

Send To ]alerts Exbow.com

Message: |Alert! Limits Exceeded, attend immediately

Ok Cancel Test Mail

A

Figure 5-10. Screenshot of the Alert Mail Configuration.

5.3 Units

The units menu allows the user to select their preferred engineering units for a given class of
sensor. All sensors of that class will convert to the units specified by the user. A user may select
to view raw data as direct ADC readings instead of a particular unit.

5.3.1 Temperature

MOTE-VIEW supports temperature conversion to Celsius (C), Fahrenheit (F), and Kelvin (K).

5.3.2 Pressure

MOTE-VIEW supports pressure conversion to Atmosphere (atm), Bar (mbar), Pascal (Pa), Per
mm of Hg (torr), and Pounds per square inch (psi).
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5.3.3 Acceleration

MOTE-VIEW supports acceleration conversion to Meters per second squared (m/sec?), and
Relative gravity (g).

5.4 Windows

54.1 Server Configuration
This menu will bring up the Server Configuration dialog.

54.2 Data
This menu will bring up Data View tab to the front of the display.

543 Charts
This menu will bring up Chart View tab to the front of the display.

54.4 Topology
This menu will bring up Topology View tab to the front of the display.

5.5 Help

55.1 MOTE-VIEW Help
This menu will bring up this document, MOTE-VIEW 1.2 User’s Manual.

5.5.2  Tutorial
This menu will bring up a tutorial document for MOTE-VIEW.

5.5.3 Support
This menu will open a browser window to the Crossbow support webpage if your PC is
connected to the internet.

55.4  About
This menu will bring the about screen and display the exact MOTE-VIEW version number.

5.6 Toolbar Menu

The toolbar provides quick access to some of the more common features of the MOTE-VIEW
application. From left to right, the toolbar provides buttons for database connection, data
logging with XServe, MoteConfig, Alerts Manager, MOTE-VIEW settings, export to CSV, print,
and print preview, refreshing the view, and displaying live (vs. historical) sensor network data.
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¥ MOTE-VIEW 1.2
| File Tools Linits \Windew—Help
| Bl2AE El sl
Modes “ Lata ]Cu:ummand | Charts | Topology |
et =

Figure 5-11. Screenshot of showing a portion of the MOTE-VIEW window to highlight the
icon toolbar menu.

5.7 Dialogs

5.7.1 Database Server Configuration
Server configuration is a critical first step to using MOTE-VIEW. The Database Server
Configuration dialog can be opened in three ways:
a. Click the Connection icon on the Tool bar: 4
b. Select File > Connect...

c. Select Window > Server Configuration...

@ Database Server Configuration
-I-localhost
task Server: |Ioca|host
Port: 5432
User: |te|e
Password: |tiny
Connect
Database: |task ﬂ
Table Name: |samp|e_mt93‘lﬂ ﬂ
LI_| ﬂ Apply | Cancel |

Figure 5-12. The Database Server Configuration dialog box. In this screenshot, the static database
sample_mts310 is selected.

From within the Database Server Configuration dialog window, you can enter the following fields:

e Server: Can be a hostname or IP address. To specify your workstation as a local
server enter localhost.

e Port: TCP/IP port of PostgreSQL database server. Defaults to 5432 which is the
standard PostgreSQL port.
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e User: username for database server. tele is the default.

e Password: password for database server. tiny is the default.

After typing in the four fields above, click the Connect button to attempt to connect to the said
database and update the pull down lists for what is available on that server.

To complete server selection, the pull down lists should then be used to specify which result set
on the server is to be viewed:

e Database: All available PostgreSQL databases on the server will be displayed

o Table Name: The table files containing results to be viewed. This is populated with
available tables.

After selecting a database, table, and client, the user may click Apply to have MOTE-VIEW
display the results data for the selections. Cancel will close the dialog window.

Saved configurations are stored in the tree view to the left in a nested fashion. The server names
are listed with the database names enclosed within. Clicking a server name opens the list of
saved databases on that server. Clicking on a database name loads those settings into the fields
on the right. To connect to a saved configuration, click on the database name and click Apply.
When a database has multiple result tables, the last saved table will be used.

5.7.2 Mote Properties

This dialog is opened by selecting the Properties menu when right clicking a node in the
Topology map, or by double-clicking a node in the node list. It allows the user to assign a Name
and Group of the Mote.

The Color tab allows the user to select the charting color for the Mote.

4 NOTE: The Sensorboard tab of this dialog is only used to display calibration coefficients for
boards that are equipped with an Intersema pressure temperature sensor such as the MTS400,
MTS420, and MEP410.
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-

ﬁ Mote Properties

General ]Chart Cnl-:uri Sensorboard

Node Id 1

Name {Node 23

Group {Main Flood

QK Apply Cancel

Figure 5-13. Screenshot of the Mote Properties dialog window.

This dialog is opened by selecting the Properties menu when right clicking a node in the Topology
map, or by double-clicking a node in the node list.

5.8 Server Messages

The server messages pane is the bottom section of the MOTE-VIEW window and displays server
side messages, database errors, and general status messages as MOTE-VIEW is running.
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6 Server Administration

XServe can be used as a data logging server and comes preinstalled with MOTE-VIEW. A user
may run XServe from a Cygwin command line (included in the TinyOS 1.1.0 installer), or
directly within MOTE-VIEW using the data logging dialog accessible from the Tools > Log Data
menu.

4 NOTE: To use the command line interface for XServe you must have the Cygwin shell
installed on your PC. Instructions for installing Cygwin from TinyOS InstallShield Wizard are
detailed in the Getting Started Guide.

6.1 General configuration

Generally, the installation wizard will install XServe automatically. The cygwin1.dl1 library
in the MOTE-VIEW installation directory must exactly match the cygwin1.dl1 library in the
user’s cygwin/bin/ directory for proper operation.

6.2 XServe Logging

XServe is a general purpose command line tool for displaying sensor readings being received by
a gateway Mote. If using a Cygwin, type xserve -? to display the command line options.

$ xserve -?
XServe Ver:$ld: xserve.c,v 1.21 2005/09/02 08:15:37 pipeng Exp $
Using params: [help]
Usage: xserve <-?|r|plc|x|l]d]v]g> <-I=table>
<-s=device> <-b=baud> <-i=server:port>

-? = display help [help]

-r = raw display of tos packets [raw]

-a = ascii display of tos packets [ascii]

-p = parse packet into raw sensor readings [parsed]
-c = convert data to engineering units [cooked]

-1 = log data to database or file [logged]

-X = export raw readings in csv spreadsheet format [export]
-XCc = export cooked in csv spreadsheet format [export]
-d = debug serial port by dumping bytes [debug]

-b = set the baudrate [baud=#|mica2|mica2dot]

-s = set serial port device [device=coml]

-1 = use socket input [inet=host:port]

-0 = output port for serial forwarder [onet=port]

-sTt = use serial forwarder input [inet=host:port]

-f = specify framing (O=auto]l=on]2=0ff)

-w = specify header width [header=offset]

-h = html reporting of health [html]

-t = display time packet was received [timed]

-q = quiet mode (suppress headers)

-v. = show version of all modules
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XServe will be installed automatically by the MoteViewSetup installation procedure. Data
logging to a database was added to XServe in version 1.11. To start XServe data logging, from a

Cygwin command line type in a command similar to the following. Be sure to specify the proper
input device (-i) and port.

XServe Command Line for

Description
Data Logging
xserve -1 Log readings from a MICA2 as gateway on COM1 (default)
xserve —1 —s=com4 Log readings from a MICA2 as gateway on COM4
xserve -1 -b=mica2dot Log readings from a MICA2DOT as gateway on COM1 (default)
xserve —l —r —c —1i | Log data to database, display raw packets, and display converted
readings from SerialForwarder on localhost port 9001

4 NOTE: Every time you reboot your computer and want to keep logging data, you must open a
Cygwin window and type xserve -1 to start logging data.
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7 Database Administration

7.1 PostgreSQL

4 NOTE: To use the command line interface for PostgreSQL you must have the Cygwin shell
installed on your PC. Instructions for installing Cygwin from TinyOS Install Shield Wizard are
detailed in the Getting Started Guide.

PostgreSQL is an advanced relational database system that is provided with the Cygwin on the
PC and is available on the Stargate. The database tables that MOTE-VIEW accesses can be
manipulated directly by advanced users. To access the PostgreSQL database, from a Cygwin
shell type

psql —h localhost -U tele task
Below is an example of what you should get as a response to that command:

$ psql -h localhost -U tele task
Welcome to psgl 7.4.5, the PostgreSQL interactive terminal.

Type: \copyright for distribution terms
\h for help with SQL commands
\? for help on internal slash commands
\g or terminate with semicolon to execute query
\g to quit

task=#

7.2 SQL

SQL is the generic command language used to manipulate databases such as PostgreSQL. SQL
commands can be typed in directly from the PostgreSQL command shell. A list of common and
useful commands follows:

7.2.1 Display all readings

Type
select * from <tablename>;

The select statement will display results out from the given <tablename>. The *
character is a wildcard meaning that all columns should be displayed.
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task=# select * from surge_results;

result_time | epoch | nodeid | parent | light | temp | voltage |
mag x | mag_y | accel_x | accel_y
———————————————————————————— B T e
e frmemmeee e s
2004-07-12 12:47:54.29425 | 757 | 4 | (O | 182 | 135 | 229 |
255 | 255 | 200 | 200
2004-07-12 12:48:02.26325 | 758 | 4 | (O | 181 | 135 | 229 |
252 | 252 | 200 | 200

7.2.2 Display subset of readings
Type
select field,;, field,,... from <tablename>

where field, condition value ;

The select statement will display results out from the given <tablename>. The *
character is a wildcard meaning that all columns should be displayed.

task=# select result_time,temp,light from surge_results where nodeid=1;

result_time | temp | light
____________________________ o
2004-07-12 12:48:07.31025 | 136 | 234
2004-07-12 12:48:15.29325 | 136 | 232

7.2.3 Rename a table
Type ALTER TABLE <tablename> RENAME TO <newname>;

7.2.4  Delete all readings from table
Type DELETE FROM <tablename>;

7.2.5 Deleting specific readings from table

To delete all results before the specified date, type
DELETE FROM <tablename> WHERE result_time < “2004-11-207;

To delete all results with ADC voltage reading greater than 400.
DELETE FROM <tablename> WHERE voltage > 400;

To delete all results from node number 3.
DELETE FROM <tablename> WHERE nodeid = 3;

7.26 Delete table entirely
Type DROP TABLE <tablename>;
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7.3 Database Tools

PostgreSQL comes with other tools for offline manipulation of data besides the psqgl shell. The
more useful of these are described here. These windows command prompt version of these tools
are installed to C:\Program Files\PostgreSQL\8.0.0-rc1\bin by default. The psql tool is
available from the Cygwin command prompt as well.

7.3.1 PostgreSQL Export

To output entire task database to a file, e.g., my_database.out.
pg_dump —h localhost —U tele —f my_database.out task

To save contents of surge_results table to a file of SQL commands named surge .out:
pg_dump —h localhost —-U tele —t surge_results —F surge.out task

7.3.2 PostgreSQL Inport
To load files from a PostgreSQL exported table, use the following command:
psql task < surge.out
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