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5ﬂﬂ What is the SRA Specification?

The SRA is the commercial adaptation of the Software Communications
Architecture (SCA) specification sponsored by the Joint Tactical Radio System
(JTRS) program under contract with members of the Modular Software-
programmable Radio Consortium (MSRC)

SRA adaptation is an ongoing process within the Software Defined Radio
Forum (SDRF)

Focus of the SRA:

— Specifies a common framework to build-up, configure, connect and tear-down
distributed, embedded Radio Applications

— Specifies Software Interfaces to support the installation and use of distributed
Applications to support flexible, re-programmable communication capabilities.

Accessible at:
— SRA: http://www.sdrforum.org/
— SCA: http://www jtrs.sarda.army.mil
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5ﬂﬂ SRA Outline

 SRA Specification
— 1. Introduction
— 2. Overview
— 3. Software Architecture Definition
— App. A. Glossary
— App. B. SRA Application Environment Profile
— App. C. Core Framework IDL
— App. D. Domain Profile

 SRA Supplements
— Hardware Architecture Supplement
— Application Programming Interface (API) Supplement

« A Military Security Supplement 1s included with the SCA
Specification
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Who Has an Interest in the SRA
Specification?

« U.S. Government Participants - DOD Joint Services, Mitre, FAA

* Industry Participants
— MSRC Members
« Raytheon, BAE Systems, Rockwell Collins, ITT Aerospace/Communications
— Communication System Developers
» Boeing, Harris, Motorola, Racal
— Software Developers
» Assurance Technology, Exigent, Object Computing Inc.

« Software Defined Radio (SDR) Forum Members
* Embedded CORBA and OS Vendors
« OMG
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SCA / SRA

5ﬂﬂ Development and Validation

« Develop Architecture Definition (Step 1) V

* Specify and Validate Architecture Specification (Step 2)

— Step 2A - MSRC Develops the SCA and Validates with Prototypes
o SCA 1.0 released on 17 May 2000
« SCA Rationale Document submitted 30 June 2000
e Security and Networking API Supplements Started
« Validation Plan submitted on 7 July 2000
« SCA 2.0 Release in Dec. 2000 with Security and API Supplements

— Step 2B - Others Develop Prototypes to Validate the SCA
e Maintain and Evolve the Architecture into SRA (Step 3)

— Commercial Acceptance
— Industry Forums (SDR Forum) and Interested Standards Groups

e Procure Systems and Communication Services (Step 3)
— All DOD Communication Systems Required to be SCA-Compliant
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5ﬂﬂ SRA Operational Environment

 The JTRS Operational Environment (OE) called out in the
SRA consists of three major parts.

e A Real Time Operating System (RTOS)
e A Real Time Object Request Broker (ORB)
e The SRA Core Framework (CF)
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5 ” ﬂ SRA Operational Environment

Overview

Applications use C/F for all file access

CORBA

Applications

L

Core Framework

(

N/

CORBA ORB

_~ API

DSP- or ASIC-
specific interface
used for
communications;
can be an Adapter
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Any vendor-provided OS function calls
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OS access

limited to OS Access OS Access

SRA AEP unlimited N unlimited

Operating System HW-specific
OS (function) that supports SRA AEP. Device Dpvers
Unlimited proprietary APIs for | may provide .
system development. access to device
AN for Application
or OS
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5ﬂﬂ Real Time Operating System

« RTOS Must Support SRA Application Environment
Profile (AEP)

« The SRA AEP i1s a subset of the POSIX.13 Real-time
Controller System Profile (PSE52)

e Can be fully POSIX Profile 52 or Greater compliant

« Applications shall be limited to using the RTOS services
that are designated as mandatory in the SRA AEP
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5ﬂﬂ SRA CORBA Usage

* No extensions and/or services above and beyond Minimum CORBA can be
used except as specified in the SRA.

« Desired extensions listed as optional, pending commercial availability

— Interoperable Naming Service - specified by the OMG Document orbos/98-10-
11, October 19, 1998.
« Naming service works like a white pages directory. Objects register with the Naming
Service giving the name and their object reference (or handle). The CF Domain

Manager can then go look these names up in the Naming Service in order to obtain a
object reference to them.

» Software components can use a stringified Interoperable Object References (IORs) in
their Application Profile (if no Naming Service).

— Real-Time CORBA extension as specified by the OMG Document orbos/98-12-
05, December 21, 1998.

— CORBA Messaging as specified by the OMG Document orbos/98-05-05, May
18, 1998

* Provides the policy framework used by the Real-Time CORBA extension.

10
OMG TC Meeting, Dec. 2000



ﬂﬂ SRA Domain Profile

A Domain Profile 1s a set of XML files that describe the
hardware and software components of a system, their properties,
and their interconnections

 Based on OMG CORBA Components Specification
— eXtensible Markup Language (XML) format

— Based upon the OMG's draft CORBA Components specification
(orbos/99-07-01)

— Customized from the OMG Component Specification
» To better address Software Radio Needs.
» Changes to be presented to OMG

— Describes specific characteristics of software or device components

— Description of interfaces, functional capabilities, logical location, inter-
dependencies, and other pertinent parameters.

11
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SRA Problem Domain
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0..* 0..*
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consumers producers —~ )
™~ executes on
0.* 0.* ~ —~
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Port Port > HW Device
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Non-CF

CFEuServices CORBA Services

OMG TC Meeting, Dec. 2000



SFEA

SRA Software Structure

Applications

Operating

Core Framework (CF)

Environment (OE{

Commercial Off-the-Shelf (COTS)

Non-CORBA Non-CORBA Non-CORBA
Modem Security /0
Components Components Components
Physical
RF API
[ : |H ||II IH ||II IH ||II ||II »
Modem Modem Link, Network [[Security|| Security ||Security Link, Network /o 1/0
Components| Adapter Components Adapter| Components||Adapter | Components |Adapter| Components
E MAC API j E [LLC/Network API jTSecurity APIj jT j [LLC/Network API j /o API]
Core Framework IDL — (“Logical Software Bus” via CORBA)
| I E — | 1 £ — |
| SN2 | SN2 ] SN2 ] SN2
CORBA ORB & CF CORBA ORB & CF
Services Services & Services Services &
(Middleware) Applications — (Middleware) Applications =
Operating System H | Operating System ]
Network Stacks & Serial Interface Services B Network Stacks & Serial Interface Services B

Board Support Package (Bus Layer)

Black Hardware Bus
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Board Support Package (Bus Layer)

| Red Hardware Bus
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SRA

Example Message Reception Flow

With & Without Adapters

Non-CORBA I(ZI) Modem Security (5) Non-CORBA (6) Security Host (9) Non-CORBA
1) Modem Adapter Adapter SecurityDevice Adapter Adapter Host
Rr oy “f © é) Ny <s>ﬁ®
CORBA _@ Waveform ®_ CORBA Waveform CORBA
1 . <—> . . @> @
1) | ModemDevice (2) LinkResource 3 SecurityDevice ) [NetworkResource [ o HostResource

Message Reception Path (with Adapters)

(1) RF Interface to Modem

(2) non-CORBA Modem Interface

(3) CORBA Interface to Waveform Link @
(4) CORBA Interface to Security Adapter @
(5) Black-side non-CORBA Security Interface
(6) Red-side non-CORBA Security Interface
(7) CORBA Interface to Waveform Network
(8) CORBA Interface to Host Adapter @

(9) non-CORBA Host Interface
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Message Reception Path (without Adapters)

(1) RF Interface to Modem
(2) CORBA Interface to Waveform Link @
(3) CORBA Interface to Security
(4) CORBA Interface to Waveform Network @
(5) CORBA Interface to Host @

Note: The design goal of a CORBA gateway “Adapter” is to
define the CORBA side of the gateway such that the eventual
replacement of the non-CORBA device and its Adapter does

not change the Core Framework CORBA interface.
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5ﬂﬂ SRA Core Framework Definition

* The Core Framework (CF) is the essential, “core” set of open software Interfaces and
Profiles that provide for the deployment, management, interconnection, and
intercommunication of software application components in embedded
communication systems.

* CF Interfaces (defined in IDL) consist of:

- Base Component Interfaces (Port, LifeCycle, TestableObject, PropertySet, ResourceFactory, and
Resource) that provide a common set of interfaces for exchanging information between software
application components.

- Framework Control Interfaces (Application, Application Factory, DomainManager, Device, and
DeviceManager) that provide interfaces for the start-up, control, and tear-down of software application
components, and the allocation and control of hardware assets.

- Framework Service Interfaces (File, FileSystem, FileManager, Logger, StringConsumer) that
provide interfaces for distributed file access services and event logging services to software application
components.

* A Domain Profile (defined in XML DTD) consists of a set of files that describe the
individual components of a software application, their interconnection, and their
properties. The properties of embedded hardware devices are also described in a
Domain Profile.

15
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Core Framework IDL
Relationships

<<Interface>> <<Interface>> <<Interface>> <<Interface>>
Port LifeCycle PropertySet TestableObject
]
<<Interface>> lnherlts
StringConsumer from
<<Interface>> uses <<Interface>>
N\ Resource  [S™"TTTTTTToos "_ResourceFactory
1
X 0.*
) devices Z>
| r <<Interface>>
! I; Device <<Interface>> <<Interface>>
. Y N
<<Interface>> < Application  |[<<------------ ApplicationFactory
Logger N -
——— \ T~ao
\ 0..* |applicationFactories
0..1 | AN
\
log N
<<Interface>> \\ <<Interface>>
DeviceManager l1.* N 1 DomainManager
deviceManagers *,
~ \ <<Interface>>
File
A\
| ! Legend
~<Interface>> Implemented by
FileSystem . A
N oé Non-Core Applications
N\ \&\ Core Framework Interface
! O
1
<<Interface>> Implemented as
FileManager Core Application Services
Core Framework Interface

OMG TC Meeting, Dec. 2000 6



Core Framework
IDL Module Relationships

<<CORBAModule>>
CF
\ - ~
/ N ~ _
/ \ ~
. 4 \ Contains all required CF
Y N interfaces and types.
/
/ A N
/ <<CORBAModule>> .
/7 PortTypes N
4 \
— - ‘ ~ —
<<CORBAModule>> | <<CORBAModule>>
PullPorts Contains sequences of PushPorts
CORBA basic types for
~ optional Port operations. P

Push or Pull interfaces of any
PortType.

A Port servant may tie-in 1..n T
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5ﬂﬂ CF Module Interfaces

= CF
Apphc&%_ \ecsgableObject
ApplicationFactory
StringConsumer
Device O ResourceFactory
DeviceManager

DomainManager Resouee

O OPropertySet

File

FileManager Logger o
FileSystem O LifeCycle
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PushPort
5ﬂﬂ Modul;: In(t):r:aces

=5 PushPorts

AnyConsumer
WstringSeqConsumer
BooleanSeqConsumer
WcharSeqConsumer
CharSeqConsumer O
O UshortSeqConsumer
DoubleSeqConsumer
UlongSeqConsumer
FloatSeqConsumer O
UlongLongSeqConsmuer
LongDoubleSeqConsumer

StringSeqConsumer
LonglLongSeqConsumer
ShortSeqConsumer
LongSeqConsumer Q OctetSeqConsumer
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PullPort
5ﬂﬂ Modu;le In(;ZrSfaces

==  PullPorts
AnyProducer
O/ WstringSeqProducer
BooleanSeqProducer
WcharSeqProducer
CharSeqProducer
O UshortSeqProducer
DoubleSeqProducer
UlongSeqProducer
FloatSeqProducer O
UlongLongSeqProducer
LongDoubleSeqProducer
StringSeqProducer
LonglLongSeqProducer ShortSeqProducer
LongSeqProducer O OctetSeqProducer
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5 ﬂﬂ Base Component Interfaces

<<Interface>>
Port

‘ ®connectPort(connection : in Object, connectionID : in string) : void

| ®disconnectPort(connectionID : in string) : void

<<CORBAStruct>>
DataType

<<CORBATypedef>> <<CORBATypedef>> | __.—7/&id:string
StringSequence Properties ~“uses [ Value:any
| uses uses
LifeCycle PropertySet <<Interface>>
TestableObject
“initialize() : void | Sconfigure(configProperties : in Properties) : void .
“releaseObject() : void | Squery(configProperties : inout Properties) : void | runTest()

Zﬁ inherits from

<<Interface>>
Resource

1"s.tart() : void
Sstop() : void

1‘getPort(name > in string) : Object

OMG TC Meeting, Dec. 2000
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5 ﬂﬂ Resource Interface

e Inherits from the following other base application interfaces:

- Lifecyle - used to 1nitialize or release the Resource
- TestableObject - used to test Resource (ie. BIT)
- PropertySet - provides operations to access Resource
properties.
 Uses the Port interface to Connect Components
Via the connectPort/disconnetPort interfaces
» Resource provides interfaces to:
start/stop processing
get references to its Ports

OMG TC Meeting, Dec. 2000
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5 ”ﬂ ResourceFactory Interface

<<Interface>>
ResourceFactory

createResource(resourceNumber : in ResourceNumType, qualifiers : in Properties) : Resource
releaseResource(resourceNumber : in ResourceNumType) : void
hutdown() : void

/ \
, uses .
/
L N
<<CORBATypedef>> <<Interface>>
Properties Resource
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5 ﬂﬂ ResourceFactory Interface

» Used to create/tear down a Resource.
 Modeled after the Factory Design Pattern.

* Provides industry standard mechanism of obtaining a
Resource without knowing its identity.

e Optional Interface

OMG TC Meeting, Dec. 2000
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Device Interface

<<Interface>>
Resource

inherits from

<<Interface>>
Device

gusageState : UsageType
wadminState : AdminType
czoperationalState : OperationalType
cidentifier : string

gsoftwareProfile : string

wlabel : string

czparentDevice : Device

«zdevices : DeviceSequence

Fterminate(processld : in ProcessID_Type) : void

¥execute(functionName : in string, parameters : in Properties) : ProcessID_Type

WexecuteProcess(fs : in FileSystem, fileName : in string, parameters : in Properties) : ProcessID_Type
®load(fs :in FileSystem, fileName : in string, loadKind : in Load Type) : void

®unload(fileName : in string) : void

WallocateCapacity(capacities : in Properties) : boolean

¥deallocateCapacity(capacities : in Properties) : void

®addDevice(associatedDevice : in Device) : void

®removeDevice(associatedDevice : in Device) : void

/ P uses N N
<<Interface>> <<CORBATypedef>> <<CORBATypedef>> <<CORBAException>>
FileSystem Properties DeviceSequence InvalidFileName
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ﬂﬂ Device Interface

* Defines a “logical device” in the system

— an abstraction of a H/W device

— can be more than one logical device per H/'W device

— for example: A physical MODEM device could represent the following
logical devices simultaneously:

« TDMA MODEM, CDMA MODEM, FM MODEM, etc.
« Each use logger to display any start up information
* Provides state management interfaces based on X.731
» Defines the capacity model for the device.
* Responsible for the loading/unloading of software components.

* Provides an execute operations to start software components.

26
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SFEA

DeviceManager Interface

<<Interface>>
Device

“ysageState : UsageType
“adminState : AdminType
“operationalState : OperationalType
“identifier : string
“softwareProfile : string
“label : string
“parentDevice : Device
“devices : DeviceSequence

%
2

’terminate()
execute()
‘executeProcess()
)
load()
unload() _
‘allocateCapacny()
‘deallocateCapacity()
addDevice()

removeDevice()

inherits from

<<Interface>>
DeviceManager

“log : Logger

“deviceManagerProfile : string

“fileMgr : FileManager

ginstallDevice (hardwareFS : in FileSystem, deviceProfileFileName : in string, softwareFsS :

in FileSystem, swProfileFileName : in string) : void
7 ~ - | uses h N T~
<<|nterface>> = <<|nterface>> <<Interface>> <<CORBAEXxception>> | <<CORBAException>>
FileSystem Logger FileManager InvalidFileName InvalidProfile
27
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5ﬂﬂ DeviceManager Interface

e A “container” for Devices

« Typically represents a CORBA capable “board” in a
system

e Creates FileSystem and FileManager objects

« Registers itself with the DomainManager

* Provides interfaces for installing new devices

« Provides the Devices it 1s “managing” when queried
» Uses its profile for determining

— How to become known to DomainManager
— Naming Service
— Stringified Interoperable Object Reference(IOR)

— Creation of Logger component
— Location of Device components.

28
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SFEA

DomainManager Interface

<<Interface>>
DomainManager

“deviceManagers : DeviceManagerSequence
“applications : ApplicationSequence
“applicationFactories : ApplicationFactorySequence
“fileMgr : FileManager

'registerDevice(registeringDevice . in Device) : void
'registerDeviceManager(deviceMgr : in DeviceManager) : void
'unregisterDeviceManager(deviceMgr : in DeviceManager) : void
'unregisterDevice(unregisteringDevice . in Device) : void
*instaIIAppIication(profiIeFiIeName > in string) : void
*uninstalIAppIication(appIicationID > in string) : void

S / / | \ N o~
~
~ - / ) uses | \ h N
- /s Y, AN
- e p / \ \ N
~ s / \ \ AN
- P 7 / \ N
~
/// V/ N \ \\\ =
<<Interface>> <<|Interface>> <<Interface>> <<Interface>> <<Interface>>| | <<CORBAEXxception>> <<CORBAException>> <<CORBAEXxception>>
Application ApplicationFactory Device DeviceManager | | FileManager | | |nvalidFileName ||InvalidObjectReference| InvalidProfile
29
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5ﬂﬂ DomainManager Interface

 Domain Manager provides interfaces for:
— MMI’s to:

 configure the domain
« get the domain’s capabilities (Devices and Applications)

* initiate maintenance functions
— Registration (register/un-register) of:

» DeviceManager(s), Device(s), Application(s)
— Provides access to:

» Registered DeviceManager(s)

 Installed and Running Applications

» The Radio’s FileManager

OMG TC Meeting, Dec. 2000
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-ﬂ ﬂ ApplicationFactory & Application
5 Interfaces

<<Interface>>
ApplicationFactory

zzname : string
wsoftwareProfile : string

®create(name : in string, initConfiguration : in Properties, deviceAssignments : in DeviceAssignmentSequence) : Application

uses |
\%
<<CORBATypedef>>
StringSequence

<<|nterface>>
Resource

|
|
|
|
|
|
|
|
|
|
|
|
|
|
inherits from |
\V2

<<Interface>>
Application

czprofile : string

zzname : string

szcomponentNamingContexts : ComponentElementSequence
szcomponentProcesslds : ComponentProcessldSequence
szcomponentDevices : DeviceAssignmentSequence
zzcomponentimplementations : ComponentElementSequence

31
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-ﬂ ﬂ ApplicationFactory & Application
5 Interfaces

e Part of Domain Management

e Application Factory
— used to create Application (waveform) instances
— Based on Domain Profile:
» allocates software (Resources) to hardware (Devices)
 connects Resources that make up an Application
 performs initial configuration
« Application
— container for Resources that make up Application
— provides the interface for instantiated Applications:

 control, configuration, status, tear-down

OMG TC Meeting, Dec. 2000
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Application Deployment

load/execute

XML
Files '
- B Device
Domain Profile ApplicationFactory
Resource
1
Connects Physical Device 1 Bring resources
resource ports into existence on
physical devices

Resource
3

Resource
2

Physical Device 2
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5 ﬂﬂ Application Instantiation

UI asks for all ApplicationFactory(s)
— Application to instantiate 1s chosen
— Ul 1ssues create() on ApplicationFactory

« ApplicationFactory determines applicable Device(s) on which
to load application code defined in Domain Profile

— Load/Execute are called on Device(s)

 brings Resource(s) into existence
* Resource(s) bring Port(s) into existence
« ApplicationFactory connects the Port(s) to form Application

* Resources are then configured, initialized, and started

34
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5 ﬂﬂ Application Instantiation Example

1: create(in string, in Properties, 14: logData (in string, in string,
in DeviceAssignmentSequence) in unsigned short)
jt :ApplicationFactory :Logger

\‘N 12: Connect the ports that

interconnect the Resources

Comm User /

2: Evaluate & Obtain
Application Profile Instance

Domain

: Port
Profile

\/\ 9: narrow()
10: initialize

11: getPort(in string)
13: configure(in Properties)

3: allocateCapacity(in Properties)

4: load(in FileSystem, in string, in LoadType)

5: executeProcess(in FileSystem,
in string, in Properties)

7: narrow()
8: createResource(
in ResourceNumType,

: Device

6: Obtain component reference : Resource

per SAD (Resource or )
ResourceFactory) n P ataType)
CORBANaming
Services : ResourceFactory

35
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5 ”ﬂ Application Tear-Down Example

1: releaseObject 11:remove application

O ——> Applicati _— DomainManager::
jt =abpiedton applications attribute

Comm User /

2: disconnectPort(in string)

=S

3: releaseResource(in ResourceNumType)

4: shutdown()
[
[
: ResourceFactory

10: logData (in string, in string,

in unsigned short)

:Logger

)—U
Q
=

9: unbind naming context

CORBANaming
Services

5: releaseObject()

6: terminate(in ProcessID Type)
7: unload(in string)
8: deallocateCapacity(in Properties)

: Resource

: Device

36
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SFEA

File, FileSystem & FileManager

Interfaces

<<CORBAEXxception>>
FileException

<<CORBAException>>
InvalidFileName

<<CORBAException>>
FileException

<<CORBAEXxception>>
InvalidFileName

OMG TC Meeting, De

c. 2000

///
7

<<Interface>>

File

" fileName : string
~<filePointer : unsigned long

:“‘ read(data : out OctetSequence, length : in unsigned long) : void

<L % write(data : in OctetSequence) : void

:*sizeOf() : unsigned long
M close() : void

<<CORBATypedef>>

OctetSequence

¥ setFilePointer(filePointer : in unsigned long) : void
N

| uses

<<Interface>>
FileSystem

®remove(fileName : in string) : void

®copy(sourceFileName : in string, destinationFileName : in string) : void
¥exists(fileName : in string) : boolean

®list(pattern : in string) : StringSequence

Wcreate(fileName : in string) : File

®open(fileName : in string, read_Only: in boolean) : File
®¥mkdir(directoryName : in string) : void

®rmdir(directoryName : in string) : void

®query(fileSystemProperties : inout Properties) : void

- — >

<<CORBATypedef>>
Properties

uses

—

<<CORBATypedef>>
StringSequence

h

inherits from : uses

<<Interface>>
FileManager

—

“mount(mountPoint > in string, file_System : in FileSystem) : void
‘*unmount(mountPoint : in string) : void
‘*getMounts() : MountSequence
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Interfaces

5 m File, FileSystem & FileManager

FileManager, FileSystem, and File provide
— Application Files installation or removal.
— Loading and unloading application files on the various processors that
Devices execute on.

Applications use these interfaces for all file access.

FileManager
— Manages multiple distributed FileSystems
— Looks like a FileSystem to the client

FileSystem

— Enable remote access to physical file systems
— Allows creation, deletion, copying, etc. of Files

File
— Provides access to files within the radio
— Allows access across processor boundaries (distributed filesystems)

38
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5 ﬂ ﬂ Logger & StringConsumer

Interfaces

<<Interface>>
Logger

®logData(producerName : in string, messageString : in string, logLevel : in unsigned short) : void
¥setloggingState(enable : in boolean) : woid

@setConsumerlLoglLevel(consumerName : in string, producerName : in string, logLevel : in unsigned short) : void
®getLogs(number : in unsigned short) : StringSequence

®registerConsumer(consumerName : in string, strConsumer : in StringConsumer, logLevel : in unsigned short) : void
SunregisterConsumer(consumerName : in string) : void

®getConsumerlLoglLevels(consumerName : in string) : ProducerLogLevels
®setProducerLoglLevel(producerName : in string, logLevel : in unsigned short) : void
®registerProducer(producerName : in string, logLevel : in unsigned short) : void
SunregisterProducer(producerName : in string) : void

®getProducerLoglLevels(producerName : in string) : ProducerLogLevels

/ uses \
4 N
<<CORBATypedef>> <<Interface>>
StringSequence StringConsumer

<<Interface>>
StringConsumer uses <<CORBATypedef>>

L Properties

®processString(stringMsg : in string, options : in Properties) : void

39
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5ﬂﬂ XML-Based Domain Profile DTD

« Used to describe Devices and to deploy Application and Application components into
an SRA compliant system.

* SRA specified DTD based on OMG CORBA Component DTD
« 7 XML DTD’s:

— Profile Descriptor (accessed via a CF Interface “profile” attribute)
 Provides a filename reference to a SAD, SPD, or DCD instance.

— Software Assembly Descriptor (SAD)

» Describes the deployment characteristics and connectivity of components.
— Software Package Descriptor (SPD)

» Describes implementation(s) of a specific component.
— Software Component Descriptor (SCD)

* Describes a CORBA-capable software component and its interfaces
— Device Package Descriptor (DPD)

 Identifies a class of a device
— Device Configuration Descriptor (DCD)

» Identifies components to initially start on a device and how to find the DomainManager
— Properties Descriptor File (PRF)

» Describes properties applicable to a software package or a device package.

40
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_ﬂ ﬂ Domain Profile XML DTD
5 Relationships

S Profile A ccess <<Abstract>>

S Software Profile Domain Profile

S Hardware Profile N

S HW or SW Profile <<XML DTD>>

Software Assembly Descriptor

l.n ln/O
<<XML DTD>> <<XML DTD>> I
Software Component Descriptor Software Package Descriptor SoftwareProfile
0..1
| SoftwareProfile
l.n <<XML DTD>>
Profile Descnptor
0.1 0.1 0.n 1/ DeviceConfigurationProfile
<<XML DTD>> <<XML DTD>> <<XML DTD>>
. . 0.n : . . . .
Device Package Descriptor | Properties Descriptor Device Configuration Descriptor
41
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Sh

Deployment Diagram

Example FM Line-of-Sight Waveform

Narrowband General i INFOSEC | i General Audio I/0
Modem Purpose ; Purpose Device
Processor ; Processor
Deploys Deploys | B Deploys
Non-Corba Object: Corba Components: i i i Corba Components:
fmModemDSP logicalNarrowbandDevice i i ! los_wf ctrl
losModemAdapter i B los_wf ctrl factory
i B logicalAudioDevice
Library Components: i i E Library Components:
dspMsg ! | dspMsg
losCommon : : i losCommon
waveform E | waveform
SRA Framework Services: i i i SRA Framework Services:
logger : : i logger
fileSystem i ! fileSystem
SRA Framework Control: i i i SRA Framework Control:
deviceManager E i | deviceManager
i ! domainManager
o L
42
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SRA

Example Domain Profile -
FM Line-of-Sight Waveform Assembly

? Aggregate relationship denotes
a direct reference to a file

! Using relationship denotes
V a dependency on a file

<<File>>

FM LOS Waveform SAD

<<File>>
Home Properties
PRF

(Referenced from any SPD)

1 1 1 1 1 1
<<File>> <<File>> <<File>> <<File>> <<File>> <<File>>
FM LOS Modem | | Logical Narrowband Logical Audio LOS Modem FM LOS WF — FM LOS WF
DSP SPD Device SPD Device SPD Adapter SPD Controller SPD Controller Factory SPD
. Jitae ? . ,’I O (f O
\ e \
N4 - 1 N 1
<<File>> |-~ <<File>> <<File>> <<File>>
1 DSP Msg E LOS Modem | |LOS Common FM LOS WF 1
<<File>> SPD <<File>> Adapter SCD SPD Controller SCD :
Logical Narrowband Logical Audio <<File>>
Device SCD Device SCD ; LOS WF Controller
/ Factory SCD
[ 1
? <<File>> <<File>>
. ! | 1 Waveform FM LOS WF
<<File>> <<File>> SPD Controller PRF 1
Narrowband Audio <<File>>
Device DPD Device DPD LOS WF Controller
Factory PRF
FT 1 | 1 SAD - Software Assembly Descriptor
<< >> . . .
L <<File>> SPD - Software Package Descriptor
Narrowband Audio .
Device PRF ) SCD - Software Component Descriptor
Device PRF . .
DPD - Device Package Descriptor
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Example FM LOS Waveform

5ﬂﬂ CORBA Component Connections

CF!!LoggerTl HOT in ¢LOS::LOS_Resource CF::LoggerT| y
— ses

Uses Provides
logger out port Port port ”T Port modem_ctrl_ modem_ctrl logger out port Port
— Lout_port in_port
—>
LOS Waveform Controller | Uses LOS::LOS_ModemResource provides| LOS Modem Adapter
(id=los_wf ctrl component) Port Port (id=los_ma_component)
- = - modem_responses_ modem_responses_ - -
in_port out_port
« H
e - — = iuﬁpomng LOS::LOS_ModemResponse gslis |: Provides Uses I_J modem
upporting ses 0! o —
Port I_J Port J Port I_J modem Port Port ctrl_out_port
flow_ctrl flow_ctrl resouree_ responses
T i vort | o) ctrl_out port . —
out_port g In_po > M ¢ m_port PushPorts::
o¢ g T 2 PushPorts:: UlongSeqConsumer
! o @ UlongSeqConsumer
=3 =
flow ctrl  |g flow_ctrl_| 3 § resource modem_
in_port out_p;;)rt - < ® ctrl_in_port restponsits_ . Provid modem
. ses upporting . out_por ses rovides R
Provides [ ] Port | | po ] tses E:JshPsortsé. - PO b Pt | | et in port
ongSeqCqnsumer rovides
Port gseq Port
] Logical Audio Device audio_data_out port modem_data_in_port Logical Narrowband Device Narrowband
Audio . . . _data_out_] . .
0 (id=logical_audio_component)| . (id=logical_narrowband_ Modem
audio_data_in_port modem_data_out_port compon ent)
Provid u
roviaes [E} ses
logger out_port Uses PushPorts:: Uses logeer out port
- Port Fort UlongSeqConsumer Port Port I—I ggel_outp
CF::Loggerl [] indicates a command and control connection | CF::Logger
- indicates a data connection
E;I indicates a response connection
|:| indicates a Logger connection
[ indicates the external visible port for the FM LOS Assembly 44
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5ﬂﬂ Summary

« SRA Specification is sorely needed for software-defined radios
— Legacy architectures initially presented obstacles to SRA consensus
— Proprietary radio solutions with non-reusable software are the norm
— Commercial standards are evolving extremely fast
— 3rd party development of radio applications and software components
introduces new business models to radio manufactures
e Factors that limit radio software application portability
— Resource constraints of embedded systems
— Demand for high bandwidth rates, security, and QoS issues
— High variation of radio domains - handheld, mobile, fixed site
— Lack of mature OS and CORBA products for DSPs
— Variation in embedded OS and CORBA implementations
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