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DISTRIBUTING MESSAGES IN MULTIPLE FORMATS IN TACTICAL
COMMUNICATIONS NETWORKS

CROSS REFERENCE TO RELATED APPLICATIONS

This application ciaims priority under 35 U.S.C. Sec. 118{e) of
United States Provisional Fatent Application No. 81/326,926 filed April 22, 2010,
and titled “Method and Apparatus to Provide a Situational Awareness Integrated
Network Teshnologies {SAINTY Systeny and No. §1/326,835 aiso filed April 22,
2010, and tited “Method and Apparatus for a Mult-Message Translator (MMT)*.
‘The mentioned '926 and ‘935 applications are incorporated harein by reference

iry their entireties,

BACKGROUND OF THE INVENTION

Fieid of the Invention

The present invention relates to communications networks, and
particularly to communications betwesn networks and nodes that use different
message formats.

Discussion of the Known Art

Presently, communications among networks or nodes that use
different message formats are facilitated by so-called message translators in a
“‘one to one® manner. That is, such transiators operate only by transiating or
converting the format of an entire message originaling from a given source, to
the format associated with the designated reciplent. Thus, gach fime a message



WO 2011/133644 PCT/US2011/033204

is to be distributed to nodes associated with a new format, the translator must be
reconfigured fo output the entire message in the new format for distribution to

such nodes.

U.5. Pat. 5 686,553 {Sep. 8, 1857) describes a method of
mapping, translating, and reconciling data {e.¢., two appointments scheduled at
the same time) across two disparate computsr applications or platforms such as
a handheld computer and a deskiop computer. Data stored in each of the
platforms is translated to a common format based on user-specified mapping of
data fields identifying the handheld and the desktop flelds to be translated. Hfa
specific data item (e.g., an appointmeant) aready exists on the desktop platform,
the useris given an opportumiy to replace the existing data, of to ignore or
modify the incoming data. Ses also, U.8. Pat Appi'n Pub. 20089/0066500 (Mar.
12, 2008) visdosing a method of transiating separate bar code and RHD data
signals from a mobile device by parsing the signals to mateh a record layout of a
common data format, reformating the matched data from the signals into the
common format, and passing the latter to an application in the device or an
external network

U.S. Pai. AppPn Pub. 2007/0088B50 (Apr. 19, 2007} discloses a
sornmurications architecture for providing cross-platform support for a variety of
media types. Content provided by one or more servers from one or more media
types (e.g., voicemail or-call feature) is franslated to one or more common
language messages, each belng one of a number of message types
representing a different user-facing service provided by the server. The
gommon language messages may comprise calls to an application program
interface (AP, or exiensible mark-up language (XML) files, according to the
publication.. See also U.S. Pat. 7,617 328 {Nov. 10, 2008).
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Specifically in tactical environments, a large number of existing
mifitary and commercial networks do not all shave an identical message format
it therefore becomes very challenging to exchange messages and other dala
betwean the nades of such networks. For example, message protocols such as
Cursor On Target (CoT) and Variable Message Format (VMF) are commanly
used but represent two distingt, incompatible message formats. They do
incorporate similar data such as Situation Awareness {84} information. e.g.,
GPS current location, however, A nead therefore sxists for an improved, low
cost system and process whergin messages that are struchured according to
different formats but contain, for example, imporfant SA and other tactical
information can be accurately translated and distributed to recipients in need of
such information notwithstanding the communications devices used by the

recipfants atany given time.
SUMMARY OF THE INVENTION

According to the invention, a method of translating a source
message having a first set of word fields defined according to a source message
format into & sink message having a second set of word fields defined
according toa desired sink message format, includes defining a common
message format {CMF) having a third set of word fields that coresponds to a
union of the first and the second sets of word fields. Forany given word field in
the CMF. information contained in a corresponding word field in the source
message format, if any, is mapped to the given word field in the CMF. Further,
for any given word field in the sink message format, information contained in a
sorresponding word figld in the CMF | if any, is mapped to the given word field in
the gink message format
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Fora better understanding of the invention, reference is made to
the foliowing description taken in conjunction with the accompanying drawing
and the appended claims.
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BRIEF DESCRIPTION OF THE DRAWING

in the drawing:

FiG. 1 is a pictorial representation of a tactical communications
system wherein sifuational awareness (8A] information from multiple sources is
distributed to spidiers equipped with conventional wireless telephone devices;

Fi3. 2 depicts 2 ransiation of a message in & Link 16 format into a

corresponding message in & CoT format according to the invention;

FiG. 3 depicls a translation of a message in.a CoT format into a
corresponding message in a VMF format secording to the invention;

FIGE. 4 1o 7 are wintdow screens of a graphical user interface
(GUTY that may be used when transiating and/or distributing messages according

to the invention;

FIGS. B and 8 are window panels of the GUI that may be used to
choose transports for source and for sink messages according 1o the invention,

FIG. 10 i3 a table identifying message standards or formals for

gertain tactical communications networks;

FIG. 11 is a table identifying transports-used for the networks inthe
table of FIG. 10,

FIGS. 12 and 13 are GLH screens that may be used o connect a

selected source to one or more desired sinks after choosing the corresponding

n
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transports;

FIG 14 is a GUI screery that may be used for agtivating or
deactivating & selected source orsink; and

FIGS. 15 and 16 are GUI screens that may ba used to lustrale a
connection and a flow of messages from a selected source to one of more

salecied sinks accorging to the invention,
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DETAILED DESCRIPTION OF THE INVENTION

A tactical gateway product suite developed by BAE Systems and
known as Situational Awareness Integrated Network Technologies or “SAINTY,
extends the common operating picture {COP) to the tactical edge by distributing
geospatially refevant information amonyg various participants on & given mission.
SAINT leverages commercial technology and networks to provide a warfighter
with sn-demand location based services. its capabilities include wireless
communications using commercial off the shelf {COTS) fired/mobile base:
stations, [EEE 802 11 wireless access and GFE tactical radios; geo-referenced
biue force tracking, targeting, and imaging (still and video); and gateway
functionality among commercial networks including MOTOTRBO, Garmin radios,
SOF, and Army networks such as Land Warrior, Raptor X {8OF GIS), PRG-
11763, SINCGARS, and FBCB2, The geo-referenced information may be
imported from outside soUrces such as Land Warrlor, shated by & commurity of
fotal users, and exported to outside consumers of intetest such as FBCBZ or
CROP.

The SAINT suite includex an application package that operstes on
COTS handheld hardware including smart phones, cell phones, rugged PDA's,
and UMPCs that can be easily carried by soldiers on the ground and which use
commercial celiular andior [EEE 802,11 acuess protocols, SAINT also allows
voice interoperability between mobile phones and tactical PTT radios (e.g., ATT
Tilt to PRG-11735), as well as message of dafa interoperabilily across
heterogeneous networks (e.g., JVMF to CoT).

FiG. 1 dlustrates the use of SAINT to provide secure lgeation
pased services af low cost to tactical users, including individual dismounted
soldiers carrying COTS celiular telephone or other standard handheld wireless
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commurnication devices, SAINT offers sei protection by _
warfighter of whers are my buddies and where are the hostiles, providing a
secure geowraderanced tactical map with points of interest (POIs) and other
imagery, allowing push to talk communications over cellular networks with
tactics! radios such a5 SINCGARS, and providing interoperablity with various
databases and Command and Control (C2) applications (e.g., Land Warriar and

FBCBY).

The geo-referenced map may feature "thumb friendly” pop-up
menus that allow the user to (a) add, modify, or attach comments or media files
to POIs, (b} find, {follow. and cormect quickly to buddies, (c) access geo-
referenced information such as piciurss, angd (d) obtain bearing and distance
information to PQls, Buddy lists ¢an provide status information and a quick
interface for finding and collaborating with other users. SAINT also allows for
group orindividual text chat with visual indications to confirm delivery.

As mentioned, in addition to providing bridging functionality among
non-compatible voice communication systems, the SAINT suite creates a
tactical message gateway for interoperability with legacy situational awareness
(84) and command and control systems. The message gateway, referred to
herein as a Multi-Message Translator or "MMT”, is the subject of the present
patent application and is described in further detail below.

Basically, the inventive MMT enables SA/C2 message
irmeroperability, routing, and fitering among systems that employ disparate
military and commercial messaging. transpori, and networking protocols. The
MMT supports both event and polfing-based message distribution, and has a
modular architecture that allows new message formats and prafiles to be quickly
incorporated. Inone preferred embodiment, the inventive translator uses
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Exiensible Markup Language (XML} to.define routing and fillering rules so that
any existing routing or filtering semantics can be preserved in the MMT system.
Every message transaction may be logged in a commor message format that
can be accessed by an embedded or enterprise database, and the transiator
can support centralized or distributed deployments. Open-standard format
support may include, for example, TDL-JLink 18, JREAP C, Variable Message
Format {VMF), Cursoron-Target {CoT), US SOCOM SA/CZ, XMPP, UDP, TCP,
IPv4, 1PVB, and Multicast. The inventive translator can also be configured to
support multiple proprietary messages formats for specific customer
communities, and implemented on a variety of COTS and GOTS server
hardware systems using, e.g., Java,

The MMT is-configured to converi the format of each incoming
message. of data originating from a given source into an intermadiate common
message formal (CMF), wherein each data or word field of the incoming
message is mapped into a corresponding word field of the CMF. Data or
information mapped into a given field in the CMF is then mappead inte a
corresponding field of an cutgoing (or "sink™) message format recognized by
each desired destination network or node.  The incoming messages may also be
regarded as connectors into external programs that originate the messages of
data sels, and the sink messages a5 conneclors into extarnal programs
designated to receive the ingoming messages or data. The MMT can therefore

lsu operate o distribute messages even when an incoming messageand the
desired reciplent(s) use the same message format

Exampies of data sources include, but are notlimited to;

1. Laser Range Finder

2. Radio Host Controllers {for messages generated by the rest
af the network)
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3. Simulated Message Generators {Tracksemver, aic)
4, ADS!
5. Saint - Personal Natwork Node {(FNN)

Examples of dala sinks thclude, inter alia,

1. 8A Pisplays {World Wind, Googie Maps, Raplor X, efe)]

2. Radio Host Controliers (for messages that need to be pushed
fothe rest of the nebwark)

3. ARSI

4. DBMS

5. FPNN

According to the invention, the intfermediate common message
format (CMF) embeodied in the MMT Is structured with enough data or word
fields so that any given field in the CMF corresponds 1o a word field in the format
of any given source or sink message o be processed by the MMT. Thatis, the
word flelds ofthe CMF are a union of aif the word fields in the various message
farmats the MMT is desived accommodate, Preferably, all the data contained in
a spurce message is mapped via the CMF info corresponding word fields in the
sink message format, and none of the source message data (s initially
discatded. If the sink message format has one or more word fislds for which no
corresponding source message data has been mapped to the CMF, then the
MMT may, for example, enter a 0" or other null word in such sink 'message
fields,

FIG. 2 lustratas the operation of the inventive MMT 10 when

translating a Link 18 type J3.2 source message 12 into a CoT formatted sink
message 14. Note that each of the data word fields of the intermediate CMF

10



WO 2011/133644 PCT/US2011/033204

corresponds o word field in either the Link 18 or the:CoT format.

FIG. 3 lllustrates the operation of the MMT 10 when translating a
CoT source message 16 into a VIMF type K51 sink message 18. Note again
that pach of the word fields of the intermediate CMF matches a word field of
gither the CoT orthe VMF format.

Massage scurces and sinks may be created dynantically during
runtime using, for example, art open Jave GUH. As detailed below, a GUI may
be configured (o display 2 window that shows & real-ime animated view of the
souress, the sinks, and the messages flowing betwesen them. If the MMT
application is written as a Java program, then the server, computer or other
hardware platform on which the MMT is sun may require the installation of an
available Java Runtime Envirenment (JRE) appilication and related known
programs or files {e.q., “jar library files) as would be apparent 1o a skilied

programmer.
Setting up Data Sources (FIGS. 4 and 3)

FIGS. 4 and 5-show an example of & main window 100 that may
be displayed by a server or other hardware platiorm implementing the MMT.
The userclicks on 8 Sources button 102 at the top left of the window 100, and
then clicks an Add bulton 104 at the boltom of a Data Sources pane 106,
Available data sources sppear within 2 Data Sources field 108 inside the pane
106. Preferably. all the listed sources have aiready been configured on the
system, and “clicking” on a listed source wili display cerlain values
corresponding to the source in a Scurce Details pane 110 st the right of the
window 100.

i1
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As seenin FIG, 5, when the user selects g data souree {eg.,
“test”), the source name is displayed inside a Source Name field 112 in the
Source Details pane 110. The message type or format Used by the source (e.¢g.,
VRAF) is then highlighted on a drop-down menu that appears inside a Message

Type field 114, Message formats may include, for example:

CoT {Cursor On Targel)

L16  (Link 16; J-Series Messages)

VMF  (Variable Message Format, K-Serles Messages)
MNUGS (Mesh Node Unattended Ground Sensor)
PNN  {Persenal Nebworking Node)

Setting up Data Binks (FIG. 6}

To set up a data sink, the user clicks a Sinks bulton 120 at the top
of the screen 100, and then clicks the Add button 104 at the bottom of 8 Data
Sinks pane 122 displayed at the left of the screen 100 In FIG. €. Available data
sinks are listed inside a Data Sinks fieid 124 in the pane 122, and a desired sink
is selected by the user from the displayed list. The selected sink name (e.g.
TestSink) is displayed inside a Sink Name figid 126 within a Sink Details pane
128 at the right of the screen 100 in FIG. 6.

The message type or format used by the data sink {e.g, CoT) is
selected from a drop-down meny in a Message Type field 130 in the pane 128.
Preferably, the Data Sinks field 124 lists ali sinks that have already heen
configured on the system, and clicking on a given sink causes the values
associated with the sink to be displayed in the Sink Details pane 128

Message formats used by data sinks may include, for example:

12
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Cot  (Cursor On Target)

18  {Link 16; J-Series Messages)

VME  {Variable Message Format, K-Serles Messages)
PNN (Personal Networking Node)

After selecting & source and a sink, the user procesds o set up a transport.
Setting up Transports (FIGE. 6 v 8}

The fransport comespends to the transmission standard to be used
for comenunicating source messages to the MMT 10, and the standard to be
used for sending the transiated messages from the MMT to the message sinks

Such transmission standards may mnclude, for example:

UDF

TCP

Multicast UDP
Serial

XMPP

To set up a transport for 2 sowrce or a sink, the user olicks inside
either a Transport Details field 132 displayed in the Source Detalis pane 110
(FIGS 5 and 7). ora Transport Details field 134 displayed in the Sink Detalls
pane 128 (FIG. 8], as the case may be. A Transport Chooser pane! 140 such as
stiown in FIGS. 8 and 2 is displayed. The type of ransport desired (e.g., YDP in
FIG. 8 or XMPP in FIG. 8)is selected from a drop down fist 142, and
corresponding valugs are- entered depending-on the selected transport. After
the transport values are entered in the panel 140, the user clicks an OK butlon
144 and the selected transportis saved in association with the source or the
sink currently being edited. FIG. 10 is 2 table that shows typical message

13
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formats or standards used by commaon tactical communications systems, and
FIG. 11 is 2 table showing the fypes of transports iypically used by the systems.

Connecting & Souwrce {o a Sink (FIGS. 12 and 13)

Once the user defines the sources, the desired sinks, and their
associated transports, each source is logically connected to 8 desired sink{s).
The user retumns o the main sereen 100, clicks the Sources button 102, and
then clicks a Destinations button 148 in the Source Detalls pane 110 it FIG. 12,
A Destination Sinie window 150 s now displayed as in FIG. 13,

The name of each sink currently entered in the MMT 10 is listed in
the Destination Sinks window 150, with 3 corresponding checkbox, The user
checks the box or boxes corresponding fo one or more sinks to which the
currently selected source is fo be connected. A "Select All" ophion 152 may be

provided to connact the current source {o:all of the saved sinks,

Activating or Deactivating a Source or a Sink (FIG, 14)

Qnce saved in the MMT 10, the message sources and sinks may
not be aetively connected to the MMT. Accordingly, for example, ared or g
green colored circle 154 may be displayed inside the Source Details pane 110,
and a ke circle 156 displaved inside the Sink Dstails pane 128 in FIG. 6. to
show whether or not @ selected source orgink.is curfently active, Clicking on
the circle may then cause the selected eniity fo toggle between an active and an
inactive state with respect {o the MMT.
MMT Operational Graphic View (FIGS. 15 and 16)

Upon clicking a "Show Graphics” button atthe top of the main

14
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screen 100, a screen 160 may be displayed as shown in FIGS. 15 and 16.

For example, 8 blue cirgle atthe top of the screen 160 may serve as-an icon for
a source, and a red rectangle at the botiom of the sereen be an icon fora sink.
The name of the source or the sink and its associated message format can be
displayed inside the corresponding icon. Asmall green or red circle may also be
displayed on or next {o the icons 1o indicate i the source or sink is currently
attivated,

Transport specific information may be displayed, £.9., above sach
source icon and balow each sink icen, and a ling drawn betwean a spurce and a
sink to show that the two entities are connected, J e., that the source will pass
any message it gengrates to the connectsd sink{s). When a souwrce passes a
massage 1o a sink, a small colored dot may appear to move downwardly along
the Iine connecling the sowrce (o the sink. See FIG 16

After crealing 2 scenadio by Hnking a source o one or more sinks,
the scenatio may be saved by dicking, e g.. a File > Save Scenario option
provided via the main sgreen 100. From the File menu, the stenario may be
saved with, e.q., a " mmt’ extension. To load a previously saved scenarip, the
user may dlick, e.¢.. a File-> Load 3censario option via the main screen 100, and
the previously saved file selected from the File menu. Al sources and sinks
previously saved as active are preferably maintained as active when loaded.

EXAMPLE
Set Lip of Source and Sink for Land Warrior

For example, to canfigure the MMT 1010 connect with the Land

Warrior system; several sources and sinks-need to be set up. A configuration
file may also be hesded to map VMFE URN's o UlD's used elsewhere in the

18



WO 2011/133644 PCT/US2011/033204

system, The following steps accomplish thase requiremeants.

in Land Warrior. messages are typically sentand received on
multiple muiticast groups. For each group, one source and one sink need o be
set up.

First, to set up the URNAUD map configuration fiie:

1. Cpen.or creats the file "URNMap. xml’ inan MMT instalf directory.
2. For each incoming URN from Land Warrlor, add an entry intp the
tracks element, folowing the patiern:
<Track UID="CDR-TRK-1BN12IN" URN="507038">,

3. The URN correspornds to a Unigue Referance Number assigned fo
each Land Warrior rack, and the UiD cafresponds o a Unique
identifier used by other systems such as a CoT system or the
Saint Suite.

. The user adds an entry for each frack that will be pushing into the
Land Warrior system. The format is the sams,

& Land Warrior system administrator may need i be contacted {o hegotiate

which URMNs are being used and which are available.

To set up Land Warrior soufces i the MMT 10

1. Add a new scurce Lsing the add button 104 in the Data
Sources pane 106 of the main screen 100,
2. Give the new spurce.a name,
3. Salthe message type o "VME"
Click the Transport Detalls fisld 132
5. Select"Mutlicast” via the Transpart Chooser window 140,
8. Enterthe multicast port and address.

18
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7. 5ick the YOK® Button 144 o exit Transport:Choosar,
8. Repeat 1-7 for each multicast group to be received,

To set up Land Warrior sinke in the MMT 10:

1. Add a8 new sink using the-add button 184 in the Data
Sinks pate 122 of the main screan 100,

e

Give the new sink a nams.

Set the message type fo "VIMF"

Click the 'Transport Detais” fisld 134.

Salect "Multicast" from the Transport Chooser window 140,

L

e

Enter the multizast port ang address.
Click the Ok button 144 to exit Transport Choaser,

Repeat 1-7 for each multicast group to which messages are fo
be distributad

= o

oo

MMT Filters

The inventive MMT 10 is capable of filtering messages based on
several different factors. An MIVT filter may be configured and used fo prevent
messages nol maiching the filler parameters from progressing through the
system. That s, 2 message not matching & fiiter applied o g given source will
be dmpped before the message is sent 1o sinks connected 1o the source.
Configured filters can be applied to either sources or sinks. Applying a fiterata
source implies that all messages will be filteved before baing sent to the
destination sirks connscted to the source. Applying a filler at a sink implies that
alt messages caming fram alf sturces connected to the sink will be filtered pricr

o the sink recelving the messzges in its native format,
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Filter Types

The following types of filters may be configured:

Radius Filter: Only aliows messages with coordinates that are
within & specified radius (in meters) of & specified point (in latittdeflongitude) to

pass.

Ul Fiter: Only allows messages with UlDs specified in the filter

to pass. This iz essentially a white list,

Type Filter  Only allows messages with a type matching the fype
specified by the filter to pass. Forexample the message type is placed in a

"type” field of the Cursor-on-Target (CoT) message format,

Category Filter: Only allows messages with a category matching
the category spacified by the filter to pass. Forexample, values mapped to
“‘categories” are U for Gituational Awareness tracks,and 1 for Text Messagss.

Configuring Filters
Filters may be curfigured by a skiiled programmer using, for
example, an XML fde that s created upon saving a scenario. For example; XML

tags that define the different filters may be as follows (variable values are in
bold):

18
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LAD Fitter Exampls
<Filter name="lid"»
<FilterDetails>
<Uid value =" Test"/>
<ifid valus ="Tes{2">
«Uid value = BillyBog™r>
<FiterDatafts>
«SubFilters=
<AngFilters/>
<OrFiltersr>
<{SubFiltars>
<fFilter=

Type Filter Example
<Fiftaf name="Type™>
<FilterDataig>
<Type valug ="a-f-G"f>

<Typs valug ='a-h-G"/>

<Type valus = "afA">
<fFilterDetaiis>
<8ubFilters>
<Arndd Filfersf>
<OrFilters/>
</SubFifers>
</Filter>

19
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Calegory Filler Fxample
‘(F?:“EH' name= T‘Cﬁteg\'){‘?’"‘>

<FitterDeiades
< aleaory valug =07

wfoategory valug =17

<Category valug = ‘N>
<{Fiterletails>
<FubFisrss

g Filtersds

</Filtmr>

Radigs Fiiter Exampie
<Filter namex "Radius >

<ehiprligils fatitide="40,12348" ongituds="-74,6788"

radivss 100.8 <SubFilters
<t AngdFiltorsss
=<(rFiteral>

< SubFiiers>

<iFilters

Running the MMT witr Filters

Rimnina the MY 10 with filters may te performad ghee the filter
it configurad in the seanario (a.g, XML file. The filters preferably foad simply
upon running the application. and ¢ach filter may be displaved in the Graphic

View 160 of the syslem as, e.0,. 8 colered orangé box placed on of ieat the
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icon of the massage source or sink towhich the filler is applied. See FIGS. 15
and 16

The MMT method and system disclosed harein provide an efficient
and low cost tool for distributing messages criginating in one format; to various
networks and recsivers configured to detect and decode messages structured in
a different format. Tactical situational awareness messages and information
from various sources can be distributed, rouled, and filtered appropriately.
individual dismounted soidiers can use commercial pffi-the-shelf cell phones,
PDAs, or other commaon wireless devices to send and receive messages across

hereloforg incompatible communications platforms.

While the foregoing represents preferred embodiments of the
ivantion, it will be uriderstood by those skilled in the art that various changes
and modifications may be made withoul departing from the spirit and scope of
the invention. For example, it will beapparent inat the inventive MMT 10 is
capable of distriibuting messages originating in a given format to other networks
or nodes configurad fo receive massages in the same formatl, with of without the
various filters described above. Muoreover, a database may be provided or
operatively associated with the MMT for identifying or compiling messages that
are routed through the transiator.  Accordingly, the invention includes all such

changes and modifications as are within the scope of the following claims,
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CLAIMS:

1. A method of ransiating a source message having a first set of
word figlds defined according 1o a source message format, inle a sinlk message
having a second set of word fields defined according to & sink message format,

COmMpRsNg:

defining @ common message forrmat (CMF) having a third set of
word figlds that corresponds to a union of the first and the second sets of word
figlds,

for any given word field in the third set of word fields in the CMF,
mapping information contained in a comespondng word field of the first setof
word fields in the source message formal; if any, (o the given word field in the
CMF: and

{or any given word field in the second set of word fields In the sink
message format mapping information contained in a corresponding word field of
the third set of word fields in the.CMF_ if any, to the givenword field in the sink

message format:

2. The method of claim 1, including selecting a source of the
source message-fromamong multiple defined-sources.

3. The-method of claim 2, including selecting a transport for the

source message from among a plurality of defined transporis.
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4. The method of claim 1, including selecting a sink for receiving

the sink message from among mulliple sinks.

& The method of dlaim 4, including selecting a transport for the

sink message from among a plurality of defined transports.

6. The methad of giaim 1, including

selecting 8 source of the source message from among multiole
defined sources;

sslecting a ransport for the source message from among &
plurality of definsd transports;

saigcting a sink for receiving the sink message from amang
midtiple sinks;

seiecting & transport for the sink message From among a piurality
of defingd transports; gnd

connecting the selected scurce to the sefected sink.

7. A method of transiating a source message defined according fo
any one of multiple source message formats each having an asscoisted set of
word fields, into 2 sink message defined according {o any ane of multiple sink
message formats each having gn associated set of word tields, comprising:

defining a somman message farmat (CMF) having & pluralily of
word fields corresponding to a union of the sete of word fields assooiated with
the multiple source message formats and the sets of word fields associated with

the multiple sink message formats;
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selecting a source of the source message and a corresponding

souree message format,

seleciing a sink for receiving the sink message and a

corresponding sink message format;

for any given word figld in the CMF, mapping information contained
in & corresponding word field in the source message format, Fany, to the given
word field in the CMF; and

for any giveryword figld in the'sink migssage format, mapping

information contained in a corrasponding word feld in the CMF | ifany, o the

given word field in the sink message format.

8. The method of claim 7, Including selecting a transport for the
source message from among a plurality of defined transports.

9. The method of ¢laim 7, inciuding selecting a ransport for the
sink message from aniong a plurality of defined transporls

16, The method of claim 7, including connecting the selected

source to-the selected sink.

11. The method of ¢laim ¥, including applying 8 message filter to
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at least one of the selected source and the selected sink,

12. The method of claim 11, including configuring the message
filter to pass only messages with coordinates that are within a specified radius of

a defined geographical point.

13. The method of clair 11, including configuring the message
filter to pass only messages having a specified unique identifier (UID).

14. The method of claim 11, including cotifiguring the message

filter to pass only messages of a specified type:

15. The method of claim 11, including configuring the message
filter to pass only messages that match a specified category.

16. The method of ¢laim 7, including identifying or compiling
incoming source messages iivan associated database.
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