[bookmark: _gjdgxs]New Reson App Communication Protocol Specification

[bookmark: _30j0zll]Rev 0    - Henthorn initial proposal Jan 18, 2018
[bookmark: _pah738o6ugg5]Rev 0.1 - Henthorn changed III.2.f-g beam numbers - or ids - are distributed amongst the beam ranges, e.g., [id1,rhoX1,rhoY,rhoZ,id2,rhoX2,rhoY2,rhoZ2,...]. Added checksum.

[bookmark: _1fob9te]I. Reson Beamformer Server (new Caress app)
1. Emulate the DeltaT beamformer interface
2. Command-line app not specific to QNX
a. Do not use auv-qnx framework classes
b. Linux/Cygwin compatible
3. Client/Server model with the beamformer as the server
4. UDP communications
5. Reson beamformer server acquires data, processes beams, xmit results
a. Acquires data from reson instrument
b. Performs data processing
c. Publishes processed data packets to UDP socket
d. Frequency TBD but at least 1 Hz
6. Control messages to Reson app TBD
a. Change processing options on the fly
b. Specify as needed
7. Packet structure - see section below

[bookmark: _3znysh7]II. Reson Beamformer Client
1. Connect to beamformer server UDP port
2. Receive beamformer packets
3. Use data as needed
a. Log
b. Inject into TRN
4. Initial client will be auv-qnx driver
a. Quickest path to begin using the beamformed data in TRN
b. Log beamformer data in auv-qnx
c. Use existing TerrainAid process
d. Send to TRN via the existing TerrainNavClient interface
i. Modify commsT class to handle data
5. Future clients
a. Updated TRN server
i. For use in Sentry 2020
ii. Data acquired from network data sources
b. TBD
[bookmark: _2et92p0]III. Reson Beamformer Packet Structure
1. Header
a. Fixed size of 8 bytes
b. Uint32 control
i. 1-byte message type or code
ii. Reserved for future
1. E.g., processing options employed
c. Uint32 size of body
2. Body
a. Double64 Data timestamp
b. Double64 Vehicle Pos X
c. Double64 Vehicle Pos Y
d. Double64 Vehicle Pos Z
e. Uint32 Number of beams (N)
i. Range 0 to N-1 (not all 512 beams are necessarily represented)
ii. Beam[0] = starboard-most processed beam 
iii. Beam[N-1} = port-most processed beam
f. N x (Uint32,Double64 X, Double64 Y, Double64 Z)
i. Beam[0] ID
ii. Beam[0] rhox
iii. Beam[0] rhoy
iv. Beam[0] rhoz
v. Beam[1] ID
vi. Beam[1] rhox
vii. Beam[1] rhoy
viii. Beam[1] rhoz
ix. And so on…
x. Beam[N-1] ID
xi. Beam[N-1] rhox
xii. Beam[N-1] rhoy
xiii. Beam[N-1] rhoz
g. Uint32 checksum
i. 
h. Body size
i. (N + 1) x sizeof(Uint32) + (3N + 4) x sizeof(Double64)
ii. 14,372 bytes N = 512


Uint32 Control
Uint32 Body Size
Double64 Timestamp
Double64 Vehicle X
Double64 Vehicle Y
Double64 Vehicle Z
Uint32 N Ids
Uint32 Id 0 

Double64 Id 0  rho X 
Double64 Id 0  rho Y 
Double64 Id 0  rho Z 
:
Double64 Id N-1  rho X 
Double64 Id N-1  rho Y 
Double64 Id N-1  rho  Z 
Header
Body
Uint32 Id N-1 
Uint32 C



3. Assume little-endian architectures for now
a. Straightforward conversions are available
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