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1. Introduction 
This tutorial is to show how to use MSR Sense through four examples: a microserver 

based data collection, a microserver-based event detection, Sensce, and SensorMap data 

publishing. 

 

For information on how to install and build MSR Sense, please refer to the installation 

guide (http://research.microsoft.com/nec/msrsense/install.htm). In the rest of this 

document, we assume that MSR Sense is installed at C:\Program 

Files\Microsoft Research\MSRSense 1.0. In the rest of this document, 

we refer to this directory as $MSRSENSE_ROOT$.  
 

These instructions assume that you are using .NET 2.0 and Visual Studio 2005. We 

no longer support earlier versions of .NET and Visual Studio any more. 

2. Data Collection 
This example shows how to user SIC to collect raw sensor data sampled by the 

Berkeley motes and convert them into application-friendly XML format.  

This example needs a successfully built of SEE and SIC solutions and files in the  

$MSRSENSE_ROOT$\apps\dataCollection directory. 

 

The following figure shows the configuration of the processes. 
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The player is playing back mote packets stored in a data file. A SIC is started, which 

loads in an ini file and starts the SEE with that ini configuration. SIC then start a data 

receiver to display data received from SEE. Finally, SIC sends the MSTML that does 

packet conversion (from Mote packets to XML packets) and send the XML packets to the 

data receiver.   

2.1 Playback archived data 

Weôll first use an archived data file in the source code distribution to explain the use of 

MSR Sense. Section 2.5 explains how to integrate with real sensor motes. 

 

The archived data is at $MSRSENSE_ROOT$\apps\dataCollection\oscope_5m.dat. 

This data file contains 5 minutes of TinyOS Oscilloscope messages from two motes, each 

sensing three channels.  

 

In MSR Sense, there is a data playback tool that can playback the archived data as if it is 

a MoteForwarder (or SerialForwarder). To run it, start a command window and execute: 
> cd $MSRSENSE_ROOT$\ apps \ dataCollection  

$MSRSENSE_ROOT$\ apps \ dataCollection>.. \ .. \ bin \ Player - from 

oscope_5m.dat  

 

If you have a firewall client, you may need to configure it so that the socket server started 

by the Player is unblocked. Before accepting a socket client connection, the Player does 

not produce any output.  

 

Note $MSRSENSE_ROOT$\ apps \ dataCollection>.. \ .. \ bin \ Player  ïh will print out 

usage information:  
Usage: SFPlayer -from <filename> -port <socket server port> 

 

2.2 Using SIC 

To run SIC, execute $MSRSENSE_ROOT$\ bin \ miusic.exe . A windows form 

starts as the following. 



 
 

There are three top-level menus and two tabs in the main window. 

2.2.1 Microserver and Config 

The Microserver tab configures and executes the microserver runtime (SEE).  

 Click on the  button next to the Microserver Exe text box, a file open 

dialog box will appear, from which select 

$MSRSENSE_ROOT$\bin\miuSEE.exe. Once the executable is specified, the 

 button is enabled. 

 Click on the  button next to the Microserver Config text box and select 

$MSRSENSE_ROOT$\apps\localhost.ini.xml. The following XML file will 

appear in the main text box: 
<?xml version="1.0" encoding="utf-8" standalone="yes"?> 

<!-- This default configuration uses Oscilloscope AM Hander for 

all motes that the localhost can hear.--> 

<Config MSTMLPort="6001" PortMin="65000"> 

  <SerialForwarders> 

    <Forwarder HostName="localhost" PortNumber="9001" /> 

  </SerialForwarders> 

  <Motes> 

    <Mote> 

      <MoteID>-1</MoteID> 

      <AMHandler>10</AMHandler> 

    </Mote> 

  </Motes> 

 </Config> This config file specifies that: 

o miuSEE should listen at port 6001 for incoming microserver tasking 

markup (MSTML);  

o miuSEE should use port 65000 and above for socket server in order to 

receive data from other microservers, if necessary; 



o miuSEE should listen to a serial forwarder (or equivalent) at 

localhost:9001 

o Among TinyOS packets forwarded from the serial forwarder, miuSEE 

should only pass messages from all motes (ID =-1 is a wild card) and 

AMHandler number 10. 

 You may edit the Microserver Config file to fit your set up. The Config File 

menu contains subcommands to open, save, and start new Microserver Config files. 

 Click on the  button to start a microserver on the local host. Once the 

miuSEE is started, it connects to the data source, in this case the Player at port 9001. 

The player then starts to send archived data to miuSEE. 

2.2.2 MSTML 

The MSTML tab allow users to load, edit, and send a microserver tasking ML to the 

SEE. Click on the  tab, the following user interface is shown 

 

 Click on the  button and load $MSRSENSE_ROOT$\apps\oscope.xml 

 Once you load the file, a message: 

 
 If you answer yes data receivers defined in loaded MSTML file will be added 

automatically. 

 Verify that the Hostname is ólocalhostô and that the port number ó6001ô is the 

same as specified in the microserver config file. 

 The content of the oscope.xml is  
<?xml version="1.0" standalone="yes"?> 

<entity name="OscilloscopeApp"> 

  <port name="mote" type="AMHandler"> 

    <property name="input"/> 

    <property address="-1:10"/> 

  </port> 

  <port name="port1" type="Socket"> 

    <property name="output"/> 

    <property address="localhost:5000"/> 

  </port> 

<entity name="TOSReceiver" type="ComplexTOSPacketReceiver"> 



<property name="messageType" value="ArrayOscopeMsg"/> 

</entity> 

<entity name="ToXML" type="DataToXML"> 

</entity> 

  <relation name="relation1"/> 

  <relation name="relation2"/> 

  <relation name="relation3"/> 

  <link port="mote1" relation="relation1"/> 

  <link port="TOSReceiver.Input" relation="relation1"/> 

  <link port="TOSReceiver.Output" relation="relation2"/> 

  <link port="ToXML.Input" relation="relation2"/> 

  <link port="ToXML.Output" relation="relation3"/> 

  <link port="port1" relation="relation3"/> 

</entity> 

MSTML is derived from Modeling Markup Language (MoML) from UC 

Berkeley. It is basically a text specification of the following service composition: 

 
The top-level entity OscilloscopeApp is the task composed of a set of software 

components, called services. It has two composite-level ports: mote to receive 

TinyOS packets, and port1 to send data to a data receiver. The two services are 

TOSReceiver that coverts TinyOS packets into C# objects, and ToXML that 

serializes C# objects into XML format. The parameters of each service are 

properties in their corresponding entity markup. Each connection between the 

ports is declared in three steps: a relation, and two links from ports to that 

relation. 

 The MSTML File menu contains command to restart, load, and save MSTML 

files. 

 Do NOT press the Send button yet. You need to start data receivers first! 

2.2.3. Data Receiver 

If you choose not to create data receivers automatically, you can create them manually.  

1. If you created the data receivers using the automatic creation in section 2.2.2 skip 

to step 6. 

2. Under Data menu, select Add Receiveré  

 



3. The following dialog box will appear  

 
4. Verify that the port1 in oscope.xml has address ólocalhost:5000ô, which means 

that port1 will seek to connect to port 5000 on the local host to send data to. 

Verify that in the Add Receiver dialog box, the Receiving Port is 5000, and click 

OK.  

5. A new tab with Receiver Name (i.e. ñDataò) will be added to the tab controller, 
and the following interface appears: 

 

6. Click on the  button to start the socket server in the data receiver tab. 

7. Click on the MSTML tab and go back to the MSTML control interface. Click on 

 button to send oscope.xml to SEE. 

8. Click on the Data tab (port1 tab if created automatically in section 2.2.2). You 

should see XML streams being received. Each line is an XML like: 
<?xml version="1.0" encoding="utf-8"?> 

<ArrayOscopeMsg xmlns:xsi="http://www.w3.org/2001/XMLSchema-

instance" xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 

  <sourceMoteID>236</sourceMoteID> 

  <lastSampleNumber>3230</lastSampleNumber> 

  <channel>0</channel> 

  <data> 

    <unsignedShort>570</unsignedShort> 

    <unsignedShort>570</unsignedShort> 

    <unsignedShort>570</unsignedShort> 

    <unsignedShort>570</unsignedShort> 

    <unsignedShort>571</unsignedShort> 

    <unsignedShort>570</unsignedShort> 

    <unsignedShort>571</unsignedShort> 

    <unsignedShort>570</unsignedShort> 

    <unsignedShort>570</unsignedShort> 

    <unsignedShort>571</unsignedShort> 

  </data> 

</ArrayOscopeMsg> 



9. To save the XML packets received, use the óSave Aséô command in the Data 

menu. 

10. The packets represent humidity, temperature, and light data collected by the 

motes. Each packet contains 10 samples, sampled roughly at 10 Hz. The 

following formulas are useful to convert some of the data to more familiar units: 
      humidity (%) = 0.0244 * channel0 

      temperature (ºC) = 0.01* channel1 - 40  

Please refer to the sensor data sheet at http://moteiv.com/products/docs/tmote-

sky-datasheet.pdf for more information.  

2.2.4 Termination 

The right order of terminating the tools is: 

 In MSTML tab, click on the  button to send a termination command to 

SEE to stop the task;  

 In Data tab, click on the  button to terminate the data receiver; 

 In Microserver tab, click on  button to terminate the SEE process.  

 If you are using the Player to play back data, kill the player. 

 We recommend you restart SIC before connecting to the player again.  

2.3 Using Live Sensors 

As mentioned in 2.1, the Player emulates live sensor data. To use live sensor data from 

motes, you can use MoteForwarder, which is included with MSR Sense, tmote connect or 

a working SerialForwarder in TinyOS distribution. They provide the same socket 

interface for USB connectors. 

 If you plug a Tmote directly to the USB port of a PC as the base station, you need 

to make sure that the device is recognized by the PC. 

o We have never had problems with Windows XP/SP2, but for Windows 

Server 2003, the device is not recognized automatically. For this case, you 

will need to install the Tmote USB driver manually. You can download 

the driver at http://www.ftdichip.com/Drivers/VCP.htm. Driver 1.0.2154 

seems to work fine.   

 MoteForwarder. MoteForwarder is a Windows application in the task bar (the 

right bottom corner of the Windows Desktop). The source code for 

MoteForwarder is in $MSRSENSE_ROOT$\bin\Util\MoteForwarder. To start  

MoteForwarder, run $MSRSENSE_ROOT$\bin\MoteForwarder.exe. It has an icon 

like . By right clicking on the icon, you may see a menu that allows you to 

open up the application and see the mote serial configuration, for example: 

http://moteiv.com/products/docs/tmote-sky-datasheet.pdf
http://moteiv.com/products/docs/tmote-sky-datasheet.pdf
http://www.ftdichip.com/Drivers/VCP.htm


. 

MoteForwarder starts a TCP server at port 9001 on the local machine, through 

which, SEE can receive mote data sent to the USB port.  

 Tmote Connect. Using Tmote Connect is simple. Once started, a Tmote Connect 

already runs a serial forwarder on a port like 9001, 9002, or similar. You can find 

out exactly where the SerialForwarder is by http into the Tmote Connect. On  the 

SEE side, simply modify the Microserver Config file to point to the right 

serialforwarder address, by modifying  
<SerialForwarders> 

  <Forwarder HostName="TmoteConnect" PortNumber="9001" /> 

</SerialForwarders> 

where TmoteConnect is the name or address for the Tmote Connect box. 

 TinyOS on a PC. We suggest using TinyOS 1.1.10 or above 

(http://www.tinyos.net ). In particular, we use the 802.15.4 (aka native micaZ 

packet format) rather than the ñbackward compatibleò mica2 format. You may 

need to refer to http://mail.millennium.berkeley.edu/pipermail/tinyos-help/2004-

November/006612.html for fixing the TinyOS distribution. After successfully 

compile the Java tools in the TinyOS distribution, start  
java net.tinyos.sf.SerialForwarder ïcomm serial@COM1:telos  

 The rest steps of using SIC and SEE are the same. 

3. Vehicle Detection and Speed Estimation 
The $MSRSENSE_ROOT$\apps\vehicleSpeed directory contains files for a 

vehicle detection and speed estimation demo. It utilizes five IR breakbeam sensors, which 

produce time-stamped edge events, to estimate the speeds of passing by vehicles.  Data is 

collected from a table top test bed as shown in the following figure. 

 

http://www.tinyos.net/
http://mail.millennium.berkeley.edu/pipermail/tinyos-help/2004-November/006612.html
http://mail.millennium.berkeley.edu/pipermail/tinyos-help/2004-November/006612.html


 
 

A line tracking robot is used as a stimulus for the sensors. The robot follows a black 

curve upon the table. When it passes the breakbeam array, it generates a sequence of 

blocking/unblocking events, as follows: 

 
Knowing the distances between the sensors (roughly 3inches in our test bed), one can 

estimate the speed of the robot from the time stamps of the edges.  

 

The demo implements the following computation as a service composition graph. 
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Five mote messages are first parsed by the TOSReceiver service into EdgePair events. 

Then, all neighbor events are combined so that the MovingObjectDetector can estimate 

the properties (speed, length, direction, etc.) of the robot. This complex data structure is 

projected to obtain only the speed information by the GetField service. Finally, four 

speed estimations are averaged and the average speed is reported.  

 

To run the demo, use the player to playback tabletop.dat. Start miuSEE with 

tabletop.ini.xml and send it the speedEstimation.xml task through miuSIC. An 

average speed is returned whenever the robot drives pass the sensors.  

4. Senscel 
The following steps are for running Senscel. First, verify that you have the following 

software correctly installed: 

1. Visual Studio 2005 Professional Edition 

2. Visual Studio 2005 Tools for Office System 

3. Excel 2003 Professional Edition 

4. SQL Server 2005 Express Edition 

5. SQL Server Management Studio Express 2005 

 

The following demo works with the Oscilloscope application loaded on the motes. You 

may use real motes and MoteForwarder, or archived data 

$MSRSENSE_ROOT$\apps\dataCollection\oscope_5m.dat and Player.   

 

The following tutorial is based on the local playback data. Section 4.10 explains how to 

run the example with T-mote Connect. So to start, open a command window and run: 
> cd $MSRSENSE_ROOT$\ apps \ localSenscel  

$MSRSENSE_ROOT$\ apps \ dataCollection>.. \ .. \ bin \ Player - from 

oscope_5m.dat  
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4.1 Create the Sensor Database: 

This step is only needed if you want to archive sensor data into SQL Server databases. 

1. Launch Microsoft SQL Server Management Studio Express  

2. Select Databases, right click and Select New Database 

3. Enter the database name "SensorDb", click OK. 

4. Open $MSRSENSE_ROOT$\senscel\SensorDb\tables.sql  

5. In the active database pull down, select SensorDB. The interface may look like: 

 

6. Execute the SQL statement by clicking on  to create the tables. Two 

tables named PacketData and Session will be created. Check in the Object 

Explorer that the Table list contains them. 

 

4.2 Build and Run the Project: 

1. Launch Visual Studio 2005 

2. Open the Senscel solution file $MSRSENSE_ROOT$\senscel\Senscel.sln. 

3. Rebuild the solution 

4. If no errors, then select Run. Or alternatively, double click on 

$MSRSENSE_ROOT$\bin\Senscel.xls. The application looks like a regular Excel 

worksheet, except with a Document Actions interface on the right hand side of 



the window. 

 

4.3 Edit Network Configuration: 

1. Using Windows Explorer, browse to the install directory to locate 

$MSRSENSE_ROOT$\apps\localSenscel\Network.Configuration.xml and 

open this with Notepad or some other XML Editor.  

2. Verify the contents of the file: 
<Network.Configuration> 

  <Mote id="136"> 

    <Location>Office 112/3336</Location> 

    <MAC>localhost</MAC> 

    <IP>localhost</IP> 

    <SFPort>9001</SFPort> 

    <Name>M49Y51BN</Name> 

  </Mote> 

</Network.Configuration> 

This example describes a mote with ID 136 connected to a local MoteForwarder 

interface at port 9001. 

3. Modify the Mote information, such as IP addresses and ID's if you have a 

different environment. Once complete, return to Excel to continue. 



4.4 Edit Mote Network Configuration List: 

1. From within the Document Actions interface, select Senscel Tools, then select 

Mote Network Configuration. 

 
 

2. Select Browseé to locate the Network.Configuration.xml file edited in 4.3 

and click Load. Once the file is loaded, it will populate the Available Motes list. 

3. Select which motes you would like to monitor by checking their boxes, then select 

Create Map. This will create 3 XML Maps for each selected mote ID. Each map 

represents a unique Mote ID and Channel. 

4. Next click Close. 

4.5 Edit Display Options: 

1. From within the Document Actions interface, select Senscel Tools, then select 

Display Options. 



 
 

 Viewable Timeline (in number of packets) is the total number packets that 

Excel will display. When input streams are longer than this number, N , only 

the last N packets are displayed. 

 Samples per Packet (in number of samples) controls a downsampling factor. 

The oscilloscope application for each mote sends 10 samples per packet which 

may be too much data based on how many motes are being monitored, as well 

as the Viewable Timeline, and Event Threshold. This setting allows the user 

to reduce the displayable packets from 10 per packet to 1 per packet, thereby 

increasing the amount of data in the Viewable Timeline. 

 Event Threshold (in number of packets) controls the refresh rate of the Excel 

user interface. When the number of undisplayed input packets exceeds this 

number, Excel will load the packets (in batch) and update the GUI. 

2. Click OK. 



4.6 Select Data Connection: 

5. From within the Document Actions interface, select Tools, then select 

Connection Settings. 

 
6. Ensure that that the radio button for miuSEE is selected. 

7. Next, select Browse next to miuSEE .exe path and browse within the 

application install directory for $MSRSENSE_ROOT$\bin\miuSEE.exe. 

8. Next, enter your the local machine host name for the server as this is where 

miuSEE will be hosted. By default, enter localhost. 

9. Next, enter the port number corresponding to the MSTML file (oscope.xml). In 

this case the port number should be 5000 to which miuSEE will connect. 

10. Next, select Browse next to miuSEE ini path and browse for 

$MSRSENSE_ROOT$\bin\localhost.ini.xml. 

11. Next, select Browse next to Oscope.xml path and locate the 

$MSRSENSE_ROOT$\bin\oscope.xml file, which is the tasking ML for this 

application.  

12. The final step is to click the Connect button, which will start miuSEE in a 

separate process. 

13. Once connected, click Close. If everything was successful, the Available 
Packets in the Document Actions interface should start incrementing to 

indicate that packets are ready to display. 



4.7 Bind XML Maps to Excel: 

This process allows you to define cells within Excel to bind to the incoming packet 

stream. 

1. From within Excel's main menu, select Data, then XML, and then XML Source. 

This will load a new window in the Document Actions interface with the list of 

elements that you can use.  

 
2. Select an item from the drop down list. It will look like mcd.136.0, with 136 

being a MoteID and 0 being the channel number. Once selected, you will then see 

the list of elements within the schema.  

3. Next, select the folder labeled ns1:data, and drag and drop it on a cell within 

Excel. This establishes a binding location for the data stream to this cell. The 

ns1:data folder will return the raw data from miuSEE and can later be modified 

in Excel to display a modified value using a built-in formula. 

4. Next, continue to select any other elements you wish to bind to the Excel 

interface. The limitation is that an element can only be bound once, such that you 

cannot bind the data on two separate worksheets. Once complete, click the back 

arrow  in the Document Actions interface to return to Senscel. 

5. Now that you have specified an xml map and a data connection, the final step is to 

play the stream.  

6. From within the Document Actions interface, click the Play button , which 

will start the process of reading data into the Excel list. If all steps have been 

entered correctly, you will start to see the lists grow as the data stream is 

imported. 

4.8 Record Session Data: 

If you have SQL Express installed, you can record session data for later retrieval and 

analysis. It is assumed that you have followed the steps in section 4.1 to create 

SensorDB and corresponding tables. While you have an active data connection, you 

can then specify a new recording session. 

 



1. Select Senscel Tools, Recording Options from the Document Actions 

interface. This will open the Recording Options window. 

 
2. Next, enter the connection string to your local database. Your connection string 

should look similar to the following:  
Integrated Security=SSPI;Persist Security Info=False;Initial 

Catalog=SensorDb;Data Source= ;  

3. Next, click the Refresh button. This will display any existing sessions or nothing 

at all for the first time. 

4. Enter a session label such as "Sensor Data - Session 1", this will be used to 

later load the data if you would like to utilize the play back feature. Once entered, 

click Create. This should load the session in the checkbox list. 

5. Next, select the item from the checkbox list and click Activate. You will need to 

ensure that the box is actually checked. Note, only one session can be active at a 

time.  

6. Next click Close to close the dialog box. 

7. The final step is to click the Record button in the Document Actions interface, 

to indicate that the data should now be recorded. You can query your SQL 

instance to see how the data is being collected and issue custom queries as 

desired. 

4.9 Playback Archived Data from SQL Server: 

If you have already collected or recorded session data into SQL Server, you can play 

this data back by connecting to the SQL database via the Data Connection options. 

This step is assuming that you have stopped any current session and that the player 



has been stopped. Click Stop in the Document Actions interface if you are currently 

playing real-time data.  

1. Select Senscel Tools, Connection Settings, which will load the Connection 
Settings window again. 

2. Next, select the SQL Server radio option to indicate that the data source will be 

SQL and not Real-Time data from the miuSEE. 

3. Enter the connection string that was specified in section 4.8 when the data was 

recorded, and then click Refresh. This will load a list of available sessions. 

4. Select a session from the list and select Connect. This will load the packet buffer 

with all of the data related to the session. Large datasets could take several 

minutes to load depending on the size and connection.  

5. Next click Close.  

6. If everything was successful, there should be some number displayed for 

Available Packets.  

7. The next step is to bind this data to your work sheets using the steps described in 

section 4.7.  

8. Finally, click Play to start playing the data back as it was recorded. 

4.10 Using T-mote Connect 

If you are using T-mote connect to collect real-time oscilloscope data, the Network 

Configuration.xml should reflect your specific setup. In particular: 

<MAC>localhost</MAC> should be replaced by the hostname or IP address of your 

T-mote Connect box. (The tag <MAC> is a bit misleading.) You need to edit the 

.ini.xml to reflect your mote forwarder setup.  

5. Publishing Data to MSR SensorMap 
There are two ways to integrate a microserver with web services: (1) to give miuSEE a 

web service interface so that clients can consume it; or (2) to have the microserver 

publish data to external web services. MSR Sense supports both mechanisms, although in 

this release option (2) is more mature than option (1). 

 

Although some web service features have been built into miuSEE runtime and libraries, 

we have not yet fully supported web service capabilities, partly because it requires 

Windows Server 2003 to execute. This section describes how to publish data collected by 

the microserver to an existing web service -- MSR SensorMap DataHub. 

 

DataHub is a web service deployed by the SenseWeb project at MSR with the SensorMap 

web site (http://atom.research.microsoft.com/sensormap). It is a data portal that allows 

data providers to register their sensors and publish real-time sensor data. For more 

information about SenseWeb, please visit http://research.microsoft.com/nec/senseweb.  

5.1 SensorMap DataHub Web Service 

Currently, the SensorDataHub service is located at: 

https://atom.research.microsoft.com/sensordatahub/datahub.asmx 

Please check the SenseWeb web page for the latest update for its location. 

http://atom.research.microsoft.com/sensormap
http://research.microsoft.com/nec/senseweb
https://atom.research.microsoft.com/sensordatahub/datahub.asmx


To use the DataHub web service, one must first create a SensorMap account at 

http://atom.research.microsoft.com/sensormap/Admin/Login.aspx. The username (aka 

publisher name) and password one used to create the account is used to authenticate 

clients of the web service. Currently, all invocations to the DataHub web service is 

encrypted via https.  

  

The key interface of SensorDataHub includes: 

 String GetAllSensorsByPublisher (string  publisherName , string password )   

Return all sensors registered  by a publisher . The results is a XML documents 
of an array of se nsor info, e.g.  

<?xml version="1.0" encoding="utf-8"?> 

<ArrayOfSensorInfo xmlns:xsi="http://www.w3.org/2001/XMLSchema-

instance" xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 

<SensorInfo> 

    <sensorName>TestSensor12</sensorName> 

    <longitude>-124.8211669921875</longitude> 

    <latitude>48.231991343209621</latitude> 

    <altitude>0</altitude> 

    <unit>%</unit> 

    <sensorType>http://research.microsoft.com/nec/sensor/ 

type/SensorType.owl#VideoCamera</sensorType> 

    <url>https://research.microsoft.com/sensorDataHub 

/datahub.asmx</url> 

    <keywords>keywords1, keywords2</keywords> 

    <description>This is a long description</description> 

    <dataType>html</dataType> 

    <samplingPeriod>60</samplingPeriod> 

    <reportPeriod>60</reportPeriod> 

<entryTime>2007-02-28T14:22:53.657</entryTime> 

</SensorInfo> 

<SensorInfo> 

    <sensorName>Testing OfficeThermometer Two</sensorName> 

    <longitude>47.6401048638826</longitude> 

    <latitude>-122.141237854958</latitude> 

    <altitude>0</altitude> 

    <unit>Centigrade</unit> 

    <sensorType>Thermometer</sensorType> 

    <url>http://nelive/services.asmx?WSDL</url> 

    <keywords>'</keywords> 

    <description>Make the description longer</description> 

    <dataType>Scalar</dataType> 

    <samplingPeriod>600</samplingPeriod> 

    <reportPeriod>600</reportPeriod> 

    <entryTime> 

      2007-03-11T17:09:37.433 

    </entryTime> 

      </SensorInfo> 

</ArrayOfSensorInfo> 
 

 Byte[]   GetLatestBinarySensorData  (string sensorName. string 

publisherName )     

Return  the latest image data reported by a sensor .  

http://atom.research.microsoft.com/sensormap/Admin/Login.aspx
https://atom.research.microsoft.com/sensordatahub/service.asmx?op=GetAllSensorsByPublisher
http://atom.research.microsoft.com/sensordatahub/datahub.asmx?op=GetLatestScalarSensorData
http://atom.research.microsoft.com/sensordatahub/datahub.asmx?op=GetLatestScalarSensorData
http://atom.research.microsoft.com/sensordatahub/datahub.asmx?op=GetLatestScalarSensorData


 Double GetLatestScalarSensorData  (string senorName, string 

publisherName)  

Return  the latest scalar data reported by a sensor  

 DateTime GetLatestSensingTime  (string sensorName. string 

publisherName )     

Return  the latest timestamp of the  specific sensorôs latest data.  

 string GetSensorDescriptionByName  (string publisherName, string 

password, string sensorName)  

Return  the meta data for a registered sensor.  If the sensor is not registered, 

return null. The returned string is a XML document of <SensorInfo> . 

 bool IsDataYoungerThan  (string sensorName. string publisherName , long 

milliseconds)      

Returns true of the latest data fro m a particular sensor is younger than 

specified milliseconds . The milliseconds count  from the time that DataHub 

receives this call.  

 string  RegisterSensor  (stri ng publisherName, string password, string 

sensorDescription)  

Register a sensor. Return ñOKò if the registration has succeeded.  Otherwise, 

return a  string , starting with ñERROR:ò, and a detailed message about the 

error.  

 string RemoveSensor  (string publisherName, string password, string 

sensorName)  

Removes a sensor from registration. Return ñOKò if the operation has 

succeeded.  Otherwise, return a string started wi th ñERROR:ò and a detailed 

message about the error.   

 string  SendBinaryData   (string publ isherName, string password, string 

sensor Name, DateTime timestamp, byt e[] data)  

Send binary sensor data such as images, sound or video to the datahub. 

Data are treated as a binary file. Time parameter is the time stamp of the 

first data. Return ñOKò if the data has been received correctly.  Otherwise, 

return a string started with ñERROR:ò and a detailed message about the 

error.   

 string  SendScalarData  (string publisherName, string password, string 

sensor Name, DateTime timestamp, st ring data)  

Archive scalar sensor data. Array data are encoded as comma separated 

values. Time parameter is the time stamp of the first data. Return ñOKò if 

the data has been received correctly.  Otherwise, return a string started with 

ñERROR:ò and a detailed message about the error.   

 string  UpdateSensorLocation  (string publisherName, string password, 

string publisherName, double lat, double lon, double a lt )  
Update the new location of a sensor.   

Note: All types used in the above description are C# types.  

 

In SensorDataHub, a sensor is uniquely identified by its publisher and its name. I.e. 

sensors from the same publisher are expected to have unique names. A sensor is first 

registered by its publisher to the datahub. The registration contains meta-information 

https://atom.research.microsoft.com/sensordatahub/service.asmx?op=GetLatestScalarSensorData
https://atom.research.microsoft.com/sensordatahub/service.asmx?op=GetLatestSensingTime
https://atom.research.microsoft.com/sensordatahub/service.asmx?op=GetSensorDescriptionByName
https://atom.research.microsoft.com/sensordatahub/service.asmx?op=IsDataYoungerThan
https://atom.research.microsoft.com/sensordatahub/service.asmx?op=RegisterSensor
https://atom.research.microsoft.com/sensordatahub/service.asmx?op=RemoveSensor
https://atom.research.microsoft.com/sensordatahub/service.asmx?op=SendBinaryData
https://atom.research.microsoft.com/sensordatahub/service.asmx?op=SendScalarData
https://atom.research.microsoft.com/sensordatahub/service.asmx?op=UpdateSensorLocation


about the sensor such as location, description, URL, etc. The description is encoded in 

XML (called SensorDescriptionML). An example is: 
  <?xml version="1.0" encoding="utf-8"?> 

  <Sensor xmlns:x si="http://www.w3.org/2001/XMLSchema-instance"     

       xmlns:xsd="http://www.w3.org/2001 /XMLSchema"> 

     <publisher>Microsoft Research</publisher> 

     <sensorName>MSR_Thermometer_112_3333</sensorName> 

     <longitude>-122.14111761865615</longitude> 

     <latitude>47.640932125477129</latitude> 

     <altitude>0</altitude> 

     <unit>Celsius</unit> 

     <sensorType>http://research.microsoft.com/nec/sensor/type/ 

        SensorType.owl#Thermometer</sensorType> 

     <address /> 

     <url>about:blank</url> 

     <keywords>keyword1, keyword2</keyword> 

     <description>Temperature in Bldg 112/Room 3333. This is an  

        indoor test sensor.</description> 

     <dataType>double</dataType> 

     <samplingPeriod>1</samplingPeriod> 

     <reportPeriod>1</reportPeriod> 

     <entryTime>2006-06-02T11:01:21.5572096-07:00</entryTime> 

  </Sensor> 

where: 

 publisher: is the name of the data publisher 

 sensorName: should be unique identifier of the sensor at that location 

 longitude/latitude/altitude: specify the location of the sensor. 

 unit: Unit of the measurement 

 sensorType: The type of the sensor specified by a web ontology SensorType.owl. 

 address: The street address of the sensor 

 url: If the sensor supports http, then it the URL of the sensorôs real-time data 

page. The SenseWeb browser will display this page when users click on this 

sensorôs icon. 

 keyword: Used for keyword searching. 

 description: This is a full description of the sensor. This also facilitates the full 

text search when performing sensor filtering. 

 samplingPeriod: (optional) If the sensor takes periodic samples, this is the 

sampling period. 

 reportPeriod: This is used for data rate control (DoS control). A sensor can only 

publisher a certain number of data per unit of time.  

 entryTime: This is the last time when the sensor is registered. 

5.2 MSR Sense DataHub Publishing Tools 

SenseWebPublisher is a tool in $MSRSENSE_ROOT$\util\SenseWebPublisher that helps 

users to register and publish sensor data from motes. It manages registration files and 

generates configuration files for miusee.    

This tool assumes that the motes are programmed using Oscilloscope application (in 

TinyOS 1.x) as introduced in earlier sections. 



5.2.1 Register Sensors with DataHub 

SenseWebPublisher can be started by running 

$MSRSENSE_ROOT$\bin\SenseWebPublisher. An interface looks like:  

 
 

One may start with a new registration file by invoking menu óRegistration File ï Newô, 

and start filling in the table. The filled data can be saved to a comma-separated text file 

(.csv) and reloaded later. For each sensor, the fields to fill in are: 

 SensorName: A unique name for the sensor. 

 ForwarderAddress: in the format of IP Address:Port Number for the mote 

forwarder. 

 MoteAddress: in the format of MoteID:AMHander for the messages from the 

motes. In default TinyOS 1.x implementation, AMHander for Oscilloscope is 10. 

 Channel: The channel number for the specific sensor. In the current 

implementation, we only support channel 1, which is the temperature sensor.  

 Other fields are acquired from the DataHub. 

 

To check whether the sensors in the table has registered with the DataHub, one needs to 

enter the publisher name and password created with SensorMap and click the ñCheck 

Existing Registrationò button. Those that have already registered will have values ñYesò 

in the Registered field, and have their Latitude and Longitude displayed. Otherwise, 

Registered field is filled with ñNoò and the Latitude and the Longitude cells are left 

empty. 

 

To register or remove a sensors from DataHub, first select a sensor by checking the check 

box in the Select field, and click the ñRegister/Remove Selected Sensorò button. Another 

window will pop up that allow one to enter sensor descriptions. (Hint: One can find out a 

latitude/longitude of a location by right clicking on the map of SensorMap.) 



 
 

If the sensor is not registered, one may enter descriptions of the sensor and click 

ñRegister New Sensorò. If the sensor is already registered, there is an option of removing 

it.  

5.2.2 Generating MSR Sense ini and tasking files 

Another feature that the SenseWebPublisher has is to generate ini and mstml files that is 

ready to use by SEE to publish data directly to Datahub. Under the menu of MSRSense, 

there are two actions,  

 
 

One may select a location to save those files and invoke SEE to execute them. The 

example currently only use temperature sensors. For example, one can open a cmd 



window, go to the directory that save the ini and mstml files, (say, example.ini.xml and 

examplemstml.xml) and execute: 
$MSRSENSE_ROOT$\bin\miusee ïini example.ini.xml ïmstml examplemstml.xml 

 

The data should appear in the SensorMap once the publishing begins. 

 

   

 

 

 

 

  

 

 

  


