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Software Radio “ Phase Space”
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Which Industrial“ Partner” Will Get There First?
How Can DoD Keep Open Architecture without
Becoming I ntegrator?

JTRS Consistent with PMCS IPT Guidance Document
Implements Open Systems Architecture for all DoD Radios
Eliminates Stovepipe Radio Buys and Enhances Interoperability
(Euture Value-Added Software-Only Capabilities?) epbob




Third Generation Drivers

 Wireline Quality
* Mode Control, Error Control, Equalization

 Mobile Information
« Highways, Shopping, Entertainment, Internet

e Tallored Node Capabilities

e Downloads (Vocoder, Power Control...)
 Software-based Deployment



Hardware Software Mix
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Typical System Data Flow Diagram
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ARC - TX/RX, Power, Polarization...
‘ CC - Allocate Resources, Configure, State Machines
DAC WP - Generation, Timing, Fault Detection, Mod/Demod
‘ 4_ IC - Key, Control Bridge to Black Side, Authenticate
nc IP - Encrypt, Decrypt, Transec;

SC - Initialize/ Shutdown, Test, System Status

Ul - Commands & Displays

SP - Codecs; Echo Cancelation, Voice Channel Modems...
PP - Packetization, Routing ...
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Software Radio Infrastructure

Control Flow Paths Initialize, Check-In, Shutdown,
_ _ Create Port, Find_Port, Delete_Port
Object Message Passing Get_Message, Send_Msg, Send_RPC(timeout)

Error Logging, Semaphores, Bus Logic Multicast_Register/Send/Release/Echo
Error(string), Extract_ UDP_Socket/_IP/_Port

Load Path, Load Command List

. Path Get Status/ Type/ Size/ Cmd
Signa Flow Paths Path_Echo,

Path_Open, Path_Close,
Path_TxInit/_TxReset/_TxSetID/_TxLoad/_GetPTR
Path_RxInit/_RxReset/_RxSetID/_RxSetMask/

h St /_RxContinuous/_RxSnapshot/ GetPTR/_Status
|sochronous Streams Path_Catch, Path Throw (UNIX/VxWorks)

T Device Specific (PCl, VME, DT, Transputer...)

= Get_Time, Get_Drift (Inernal vs. GPS)

Clock_Status, Clock_Terminate (Port)

Timing, Frequency & Positionin Clock_Realign(Parameters)
4% Send_Sync_Manager
: . Init, Reset(error), Status, Trigger(parameters),
Automatic Rea“gnment TimeUp, TimeDn, TimeEqual, TimeLess, TimeGT
Shutdown, GetRate, FreeList(FIFO), Load, Queue

Clear, Test, TestStatus
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Distributed State M achines

L

Paths and Tests Complete . ‘
Close/Deactivate — 9
v ey | <Mode>Rx >
Usar/ . — spen
Coreh Wait for Instantiation v
v R <Mode>Ready 1= | 1 r
. No Resources/
| Fetching Waveform |« avaiiabler
T — <Mode>Tx =
Fini
\) .
Allocate Wait for Response T > RC: Mode
OK/ . Confirm Retry\ Setup Error | |
*‘7-“—} e e s === N
PR~ oo NNy Ao UM ! ! Rev(Freg); Activate ~ < sumsch y
: Active Plaintext Rx Operation ! >Signal, Carrier Idle ueic . .
| C; v — X Operd i ' e — Log X '® I
: ! I . .
, <; Active Plaintext Tx Operation | Set Up : . | Receving >125 — F{ade |
i : 1 | Analog Bridge -
._,_._._._._._._._._.\{.—;._. _j\ ________ | . 1
Repeat Per Mode Idle ] : / s I
3 . N | Crypto-
.. Modem Instantiated 7 Toardown , Receiving | AGC. Sa_| " 7 0 o
T \ Digita —— 1 Y"° ’

» Control, Behavior, Integration

» Z.100 Specification and Description Language (SDL)
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Applets/ Script Personalities
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Resource Parameters

Personality
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Resource Models Inform Top-Level Tradeoffs
|dentifying Simulation, Prototyping, Design and Download I ssues
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T1 Multiplexer Benchmark
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Perfor mance M anagement Process

System
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Performance Management

Task Subthread Complexity Rate Load
A 1 200 3 600
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* Leveragethe
Commercial Sector
 Partitioning, Layering,

Software Reuse
* Dynamic Resource
M anagement
 Manage The (R)
Evolution to Software
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