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ABSTRACT 
 
A primary goal in the development of the Software 
Communication Architecture (SCA) for Software Defined 
Radios (SDRs) is waveform portability. This paper 
examines the recently published SCA V2.2 document and 
its supplements [1] [2] [3] [4] [5] to determine whether all 
of the requirements currently specified are necessary and 
sufficient to assure waveform portability. Collaboration 
diagrams of Joint Tactical Radio (JTR) set interfaces and 
waveform application interfaces were used to examine the 
interfaces specified in SCA V2.2 to determine their 
existence and use during different state transitions of the 
JTR set and waveform applications.  The analysis identifies 
those requirements that are not necessary for waveform 
portability and makes recommendations for the handling of 
these requirements. 
The paper additionally identifies interfaces that need to be 
added to the existing SCA documents to assure waveform 
portability and recommends an approach for the addition of 
these items. 
 

1. INTRODUCTION 
 
The SCA V2.2 documents contain requirements for many 

investigations looked at the SCA documents and determined 
that implementation of requirements from different sections 
of the SCA document apply to different JTRS development 
groups. 
 Tabl

interfaces and behaviors within a JTR set.  Earlier 

e 1 is a table taken from the Joint Tactical Radio 

uments was conducted 
] t

determine the set of interfaces that both the Waveform 

System (JTRS) Home Page [6].  It shows which 
development groups are responsible for implementing 
interface requirements from different sections of the SCA.  
Table 1 does not, however, attempt to define all of the 
groups that need to understand and use the interfaces that 
are implemented.  The requirements that are especially of 
interest are those that define interfaces between the 
waveform application and the JTR set.  These requirements 
are critical to allow a waveform to be easily ported to 
different JTR sets.  They are external interfaces of a JTR set 
and of the waveform application and if they can be 
identified then the remaining requirements can be classified 
as internal interface requirements for the JTR set or for the 
waveform application.  These internal interface 
requirements are not necessary for waveform portability and 
do not belong in the SCA documents as requirements.  
Implementing and testing these internal requirements does 
not enhance waveform portability.   
 An analysis of the SCA 2.2 doc
[7 o go beyond the conclusions shown in Table 1 to 
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developer and the JTR set developer must either implement 
or use to assure waveform portability. 

 
2. DESCRIPTION OF ANALYSIS 

The SCA thousand 
requirements. This section describes how these 
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requirements were evaluated to determine a set of 
requirements that are essential to assure waveform 
portability.  These are requirements for the interface 
between the JTR set and the waveform application.   
 Figure 1 is taken from Section 3.1.1 of SCA V2.2. As 
shown in the figure, the Operating Environment
co ains the CORBA ORB, the Operating System (OS) and 
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the relationship of the OE to applications’ Resources and to 
non-CORBA components or Device Drivers.  Since 
multiple applications exist within a JTR set it is not clear 
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Specific Integrated Circuits (ASICs) are examples of lower 
level devices provided with the JTR set. Some of these 
lower level devices are programmed prior to waveform 
instantiation and are independent of the waveform.  Others 
are available to be programmed at the time of waveform 
instantiation according to the domain profile.  The JTR set 
has the capability to utilize these devices as required to 
instantiate a waveform. 
 For the purpose of this study, adding hardware specific 
devices to support a waveform was not considered.  If a 
waveform is dependent upon a piece of hardware that a JTR 
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te: Waveform Operating  

se does not have then this hardware is added by the set 
developer and tested in a separate development effort.  The 
waveform is then ported to the JTR set after the device is 
implemented.  
 The objective of the analysis was to examine the 
requirements in SCA V2.2 to determine which were 
requirements fo
figure 2.  These external requirements are necessary to 
assure waveform portability.  Requirements that are not 
necessary for waveform portability were then examined to 
determine whether or not they could be removed from the 
SCA document. 
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installed and tested by the set developer and delivered 
with the set and used by both the JTR set and by the 
waveform application.   
Domain Management (within the OE) is implemented 
by the JTR set and exists independent of waveform 
applications. The SCA V2.2 states in Section 3.1.3.2, 
“The implementation
ApplicationFactory and DomainManager interfaces are 
coupled together and must be delivered together as a 

complete domain management implementation and 
service.”  The SCA V2.2 further defines the 
requirements for the Application, ApplicationFactory 
and the DomainManager interfaces and for the 
behaviors of the objects that implement these 
interfaces.  Domain Management is used to instantiate 
waveform applications according to the Domain Profile 
however, many of these requirements are for 
registering Device Managers, Devices and Services.  
These behaviors are needed prior to waveform 
instantiation and therefore, Domain Management exists 
independent of waveform applications. 

JTR Set and Waveform Lifecycle Scenarios  

SCA documents do not describe when
a
of the JTR Set and waveform lifecycle.  For instan
o
waveform instantiation and others are not needed until the 
waveform is operating or until it is torn down.  All of these 
states were investigated and realizations were developed for 

each.  Figure 3 shows the states of the JTR set with an 
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