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Software Defined Radio

ÅA wireless system whose operating modes and 

parameters can be changed or augmented post-

manufacturing, via software.

ÅBased on an Open Architecture



Radio Convergence

Single 

reconfigurable 

radio platform



SDR Evolution

ÅDigital radios dates back to the early days of digital 

signal processors

ïProtocol capability limited by processorôs performance

ÅAnalog / Digital boundary being pushed towards the 

antenna with the emergence of higher performance 

processors

ïGeneral Purpose Processors (GPP), Digital Signal Processors 

(DSP), Field Programmable Gate Arrays (FPGA)

ïAnalog-to-Digital and Digital-to-Analog converters

ÅRe-programmability of devices provides increased 

radio control and support for multiple waveforms



SDR Evolution (cont.)

ÅToday, waveform implementation is specific to a 

company, department or even program

ïProgramming languages

ïOperating systems

ïDevice interfaces

ïMessage formats

ÅLimits of todayôs digital radios

ïLimited portability of software components from platform to 

platform

ïLimited code reuse

ïLimited interoperability



SDR Evolution (cont.)

ÅSDR must standardize the implementation process

ïOpen standard software architecture

ÅTo support interoperability, scalability, upgrades

ïStandard service definition 

ÅLoad, setup, monitor, control,é

ïStandard Application Programming Interfaces (API)

ÅSoftware reuse becomes a key factor



SDR ïA Paradigm Shift

ÅSDR is a paradigm shift in radio development

ïDecouples hardware, software and system integration functions

ÅFacilitates acquisition process by eliminating stovepipe systems

ïPromotes re-use of signal processing software modules 

ÅModulator, demodulator, encoder, interleaver, FFTé

ÅReduces application development cost

ïOpen framework architecture 

ÅñGluesò the software and hardware

ÅFacilitates application and module portability

ÅSDR is essentially a GPP-enabled digital radio based on 

an open architecture



Software Communications Architecture

ÅCentral radio software piece,  the ñoperating systemò

ÅProvides an abstraction between software and hardware

ïDefines interfaces, behavioural specifications and general rules to 

support devices and application portability

ÅBased on commercial standards

ïX.731 ITU/CCITT OSI System State Management

ïCORBA (Common Object Request Broker Architecture)

ïPosix (Portable Operating System Interfaces)

ïCCM  (Corba Component Model)

ÅDesigned to meet commercial as well as military

application requirements 
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SDR Evolution

 

 
 
 
 
 
 

Hardware  
Platform 

Waveform  
 
 
 
 
 
 

Hardware 

 Platform 

Waveform 

SCA 

SDR up to now 

SDR now 
SDR becoming 

 
 
 
 

 
Hardware 

 Platform 

Waveform 

HAL 

SCA 



SCA Design Concept



SCA Platform

For the platform developer, the SCA is composed of 

three major types of components:

ÅDomain Manager

ÅDevice Manager
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SCA Application

For an application developer, the SCA is composed of 

three major type of components: 

ÅApplication Factory

ÅApplication

ÅResource
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GPP 3
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GPP 4

Software Bus (CORBA ORB)

GPP 1 GPP 2
Domain

Manager

GUI

Device

Manager 1

Audio

Device 1
Audio

Device 2
Resource 1

Log 1 Log 2

Resource 2

Executable

Device 1

Executable

Device 2

Application

Factory

Application

Assembly

Controller

Resource 3

Device

Manager 2



SCA Application Deployment
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