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NATO RTO/IST-080 RTG-038 on SDR

® NATO RTO/IST RTG on SDR (estd. 2007)
Research and Technology Organization (RTO)

Information Systems Technology (IST)
Research Task Group (RTG)

B Main Objectives
Share knowledge and experience on SCA/SDR Development

Share waveforms and SCA based waveform components

Demonstrate Portability & Interoperability of SCA-based Waveforms
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Motivation

W Target Workflow

®of STANAG 4285 waveform

@Demonstrate between
the different implementations

@Demonstrate ontol =
national SDR platforms :

© Spectrum Signal Processing
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Motivation

W Target Workflow

®of STANAG 4285 waveform

OSSIE SCARI

@Demonstrate onto ¥ :
national SDR platforms
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Portability Approach

Tool (OEF) Tool (SCA Architect)
OSSIE SCARI

Development Phase

Deployment Phase

Tool (RadioManager)
SCARI
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Changes needed in Domain Profiles
(General)

U (a] .
"dtd/softpkg.2.2.dcd"y,
<!--Created with OS5IE Wawvel
<! ——Powered by Python——>
<zoftpkg id="DCE:eda4420a-fec2c-11dd-acB86-000bed0as0el™
name="5T Transmitter" type="sca compliant">

B Hard Coded File Paths |{mmior oo

<?xml version="1.0" encod] F-g"72>
<!DOCTYPE =softpkg SYSTEM(”../dtd/softpkg.dtd">
£ !'——Created with OS5IE Wawv =

<! --Powered by Python-->

<title/>
<zoftpkg id="DCE:edad4420a-fc2c-11dd-ac86-000bcdlay <description>
name="5T Transmitter" type="sca compliant"> </descriptiony
<title/> <author>
CdESCIiFti?n> <name>035IE Project</name>
</description> <company>Mobile and Portable Radioc Research Group</company>
<author>

<webpage>http: //www.mprg.org</webpage>
</author>

<conmpany>Mobile and Portable Radio Researd <propertyfile type="

<webpage>http://www.mprg.org</webpage> <localfile na@smitter .pr@
<fauthor> </propertyfile>
<propertyfile type="P <descriptor>

<localfile name{"zml/5T Transmitter/ST Tra <localfile nan®="5T Transmitter.scd.xml"/>
</propertyfile> </descriptor>

<name>055IE Project</name>

<descriptor> <implementation aepcompliance="aep compliant" id="DCE:edafOlae-
<localfile name "xmllST_TIaﬂsmitter/ST_TIa fc2o-11dd-a37c-000bod0as0el" s>
</descriptor> <description>Description</description>
<implementation aepcompliance="aep_compliant" <code type="Executal
feZ2e-11dd-a37c-000bed0ab0el™> <localfile namd
<description>Description</description> </code>

<code type="Executa <processor name="x86"/

<localfile n ="binlST_TIansmitter"! </implementations
</code> </zoftpkg>
<processor name="x86"/>
</implementation>
</softpkg>
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Changes needed in Domain Profiles

(Properties Descriptor)

B Replacing elements based on SCA Schema

<?xml wversion="1.0" encoding="UIF-8"7>
< 1DOCTYPE properties S5YSTEM "dtd/properties.2.2.dtd">
<!-—Created with O55IE WaveDewv—-
<1 --Powered by Python-->
<properties>

<simple id="DCE:dd57f%4-fc2ec-11dd-a%7d-000bed0as0el™
mode="readonly" name="Psk" type="short"»

<description»

<?¥ml wversion="1.0" encoding="UTIF-8"7>
< 1DOCTYPE properties S5YSTEM "dtd/properties.2.2.dcd">
<!-—Created with OS55IE WaveDev—->
£1--Powered by Python-->
<properties>

¢simple id="DCE:dd57f964-fec2c-11dd-a%7d-000bed0asS0el™
mode="readq ="Pak" type="short">
<description>
</description>

</description> <7 ue>
ckIm~errdtioe="configure"/> <kind kindtype="configure"/>»
</ simple </zimple>
</properties> < /properties>
—
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Changes needed in Domain Profiles

(Software Component

Descriptor)

B Additional Interfaces

<?xml version="1.0" encoding="UIF-8"7>
<!DOCTYPE softwarecomponent SYSTEM "dtd/softwarecomponent.2.2.dcd">
<!--Created with 0S55IE WaveDev-->
<!--Powered by Python-->
<softwarecomponent
<corbaversion»2.2</corbaversion>
<componentrepid repid="IDL:CF/Resource:1.0"/>
<cOomponenttyperresource</componenttype
<componentfeatures:
<supportsinterface repid="IDL:CF/Resource:1.0"
supportsname="Resource"/>
<supportsinterface repid="IDL:CF/LifeCycle:1.0"
supportsname="LifeCycle"/>
<supportsinterface repid="IDL:CF/PortSupplier:1.0"
supportsname="PortSupplier"/>
<supportsinterface repid="IDL:CF/PropertySet:1.0"
supportsname="PropertySet"/>
<supportsinterface repid="IDL:CF/TestableObject:1.0"
supportsname="TestableCbject"/>
<ports>
<uses repid="IDL:PushPorts/ShortSegqConsumer:1.0"
usesname="Shortlut">
<porttype type="data"/>
</uses>
</ports>
</componentfeatures>
<interfaces>
<interface name="Resource" repid="IDL:CF/Resource:l.0">
<inheritsinterface repid="IDL:CF/LifeCycle:1.0"/>
<inheritsinterface repid="IDL:CF/PortSupplier:1.0"/>
<inheritsinterface repid="IDL:CF/PropertySet:1.0"/>
<inheritsinterface repid="I1DL:CF/TestableCbject:1.0"/>
</interface>
<interface name="ShortSegConsumer"”
repid="IDL:PushPorts/ShortSeqConsumer:1.0"/>
</interfaces>
</softwarecomponent:>

<?xml wversion="1.0" encoding="UIF-8"7>
<!'DOCTYPE softwarecomponent SYSTEM "dtd/softwarecomponent.2.2.dcd">
<!--Created with OS5IE WaveDev—->
<!--Powered by Python-->
<softwarecomponent’
<corbaversion»2.2</corbaversion>
<componentrepid repid="IDL:CF/Resource:1.0"/>
<COomponenttype>resource</componenttype
<componentfeatures:
<supportsinterface repid="IDL:CF/Resource:1.0"
supportsname="Resource"/>
<supportsinterface repid="IDL:CF/LifeCycle:1.0"
supportsname="LifeCycle"/>
<supportsinterface repid="IDL:CF/PortSupplier:1.0"
supportsname="PFortSupplier"/>
<supportsinterface repid="IDL:CF/PropertySet:1.0"
supportsname="FropertySet"/>
<supportsinterface repid="IDL:CF/Testablelbject:1.0"
supportsname="TestableChject"/>
<ports>
<uses repid="IDL:PushPorts/ShortSeqConsumer:1.0"
usesname="5hortouc">
<porttype type="data"/>
</uses>
</ports>
</componentfeatures:
<interfaces>»
<interface name="Resource" repid="IDL:CF/Resource:l.0">
<inheritsinterface repid="IDL:CF/LifeCycle:1.0"/>
<inheritsinterface repid="IDL:CF/PortSupplier:1.0"/>
<inheritsinterface repid="IDL:CF/PropertySet:1.0"/>
<inheritsintess id=NI0T - CF/TestableObject:1.0"/>
Mﬁace)
<interface name="LifeCycle" repid="IDL:CF/LifeCycle:l1.0
<interface name="TestableObject"”
repid="IDL:CF/TestableCbject:1.0"/>
<interface name="PropertySet"™ repid="IDL:CF/Property3et:1.0"/>
<interface name="PortSupplier"
repid="IDL:CF/PortSupplier:1.0"/>
ipterface name="ShortSegConsumer™
repid="IDL:PushFortSy oorriegoremmeEr T L. 0
</interfaces>
</softwarecomponent>
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Changes needed in Domain Profiles
(Software Package Descriptor)

B Replacing elements based on SCA Schema

B Addition of necessary elements

<?xml version="1.0" encoding="UTF-8"7>

<!'DOCTYPE softpkg SYSTEM "dtd/softpkg.2.2.dcd">
<!--Created with O55IE WaveDev--

<!'--Powered by Python-->

<zofrpkg id="DCE:edad4420a-fc2ec-11dd-ac86-000bocd0asS0el™
name="5T_ Transmitter" type="sca_compliant">

<description>
</descriptions

<name>055IE Project</name>
<company>Mobile and Portable Radio Research Group</companys>
<webpage>http:///www.mprg.org</webpage>
</author>
<propertyfile type="PRF">
€localfile name="5r_rransmitter.prf.xml"f>
</propertyfile>
<descriptor>
<localfile name="5T Transmitter.scd.xml"/>
</descriptor>
<implementation aspcompliance="aep compliant™ id="DCE:edafllae-
fec2e-11dd-a37c-000bed0asiel™s>
<description>Description</description>
<code type="Executable">
<localfile name="5T Transmitter"/>

=i
@CESSOI I'léIf_E='rx'36D
</ immpy aLatinm

</softpkg>

<?xml wversion="1.0" encoding="UIF-8"7>
<!DOCTYPE =oftpkg SYSTEM "dtd/=softpkg.2.2.dtd">
<!--Created with OS55IE WaveDev-->
<!--Powered by Python-->
<softpkg i1d="DCE:edad4420a-fclc-lldd-ac86-000bcdlalblel™
name="5T Transmitter" type="sca compliant">
<title/>
<author>
<name>055IE Project</name>
<company>Mobile and Portable Radio Research Group</companys>
<webpage>http://www.mprg.org</webpage>
< LRk
<description>
</description>
<pro g e type="PRF">
<localfile name="5T_Transmitter.prf.xml"/>
</propertyfiles
<descriptor>
<localfile name="5T_Transmitter.scd.xml"/>
</descriptor>
<implementation aepcompliance="aep compliant” id="DCE:edafllae-
fec2e-11dd-a37e-000bed0as0el >
<description>Description</description>
<code type="Executable">
<localfile name="ST Transmitter"/>»

<02 name="Linux"/>
{processor name="x8&"/>
</imMpemeptations
</softpkg>
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Changes needed in Domain Profiles
(Software Assembly Descriptor)

W Replacing the order of “usesport” and “providesport” elements

<connections> <connectionsy
<connectinterface id="DCE:d9%dS5ade6Z2-fc2d-11dd-bST7a- <connectinterface id="DCE:d%dSadez-fc2d-11dd-b%7a-
000bcd0as0el™> 000bcd0as0el™>
<providesport> ~ <usesport>
<providesidentifier>DoubleIn</providesidentifier> <usesidentifier>Doublefut</usesidentifier>
@ <Findbyy <findby>
<namingservice name="5T Receiwverl™/> <namingservice na:f.e="5'£‘_Ira:15rr-.itterl",f>
</ findby> B </ findby>
. </providesport> 3 </usesport>
<UusSesporti <providesport>
cusesidentifier>DoubleCut</usesidentifier> <provideszidentifier>DoubleIn<,/providesidentifier>
<findhy> @ <findby>
<namingservice name="ST Transmitterl"/> <namingservice name="5T Receiverl"/»
</findby> - </findby>
| </usesport: |, </providesport>
</connectinterface> </connectinterface>>
</connections> </connections>
B Removing double col
emOVIn Ou e CO Ons <?xml wersion="1.0" encoding="UIF-8"72»
<?zml wversion="1.0" encoding="UIF-8%"72> <!DOCTYPE softwareassembly SYSTEM "dtd/softwareassembly.2.2.dtd">
<!DOCTYPE softwareassembly SYSTEM "dtd/softwaread <!-- Created with 0S5IE WaveDev-->
<!-- Created with OSS5IE WaveDev-—-> <! --Powered by Python-->
<!--Powered by Python--> <softy = : id="DCE:dS%ce&f44e-fc2d-11dd-b8d3-000bed0a50el™
<softwarca=ses id="DCE:dS%ceéfd4e-fc2d-11dd-bS%d] namd
< COMprrres . n g
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Portability Approach

Tool (SCA Architect)
SCARI

Code (Libs, SCA)

Development Phase

Deployment Phase
\ e/

Tool (RadioManager)
SCARI
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Interoperability Approach

Transmitter . . Receiver
Tool (OEF) STANAG 4285 © Tool (SCA Architect) STANAG 4285

OSSIE . | SCARI

Code (Libs, SCA) Code (Libs, SCA)
XML Signal Proc I::) Binary Signal Proc I:> Binary
OE 1 OE 2

Development Phase

\ / Deployment Phase \ /

Tool (ALF) ) Tool (RadioManager)
OSSIE &= SCARI
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Interoperability Test Setups

TRANSMITTER

RECEIVER

Non- SCA-based
C-Code (Lyrtech)

SCA-based
C-Code (SCARI)

Non- SCA-based
C-Code (Lyrtech)

Non- SCA-based
C-Code (Matlab)

SCA-based
C-Code (OSSIE)

SCA-based

C-Code (SCARI)

Non- SCA-based
C-Code (Matlab)

SCA-based

C-Code (OSSIE)

o-Lalf.
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Demonstration

SCA-based SCA-based
C-Code (SCARI) C-Code (OSSIE)
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STANAG 4285 ‘ SCA-based
r (SCAR') Re
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Conclusions

B RTG Portability Interoperability
STANAG 4285 as example waveform

M Porting from one OE (OSSIE) to (SCARI)
Changes in XML domain profiles required

Code cannot be used directly

B Interoperability between both implementations

Live Demonstration in the IF signal (audio spectrum)
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