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JHEETS RUDICS?
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rios based Unrestrlcted Digital
ltemetworking Connectivity
?_Jutlon
ER"UDICS provides a means to have
an end-to-end bidirectional

TCP/IP. connection from the User
Platform to a remote server.
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- Oge ational Flow Chart
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Figure 5
A RUDICS Data Call from a remote application (ISU) to the central Host Application
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Mobile
Application

Sequence of Events:

Mobile application places call to a custom RUDICS Server Number

Call request is routed over the constellation for user authentication and call set-up.
Switch connects to RUDICS Server, secondary authentication conducted

RUDICS Server terminates call to pre-configured I[P Address

End-to-End IP connection established, over the constellation, between the Host Application and
Mobile Application
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SUNISIOErations, for UsesPractical™

> Deiiel Voltiggle
8 ’W much data doiyou intend to push, how often?
- ’f;"f'ic Investment
e =‘Considering velume, is it feasible to undertake the
| ____-;Tf""*ﬂ“ Initialsetup and development costs.

=& Reguired Technical Resources

— |n-House Server
® Requires 24-hour monitoring and up-time

— Hosted Server
e Additional expense
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SuIISIUEAtionsyfor UsesEunctional™

SVIISSIIG PIECES
BVhat happens when the designated port is
CONacied?
8= Onice you are connected
==« Authentication
~s Session management
® How to transfer the data
s Simultaneous connections
e Fortunately, servers are good at multitasking
and the instruments only have one task to

perform at a time.




Flovele 85 RUDICS differ from other
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eJeﬁp etry optloras’> =

HECS

— TR e — o

ol /No initial cost or monthly fees
== o yeanedwidth
— “Real Time” reporting

JrJe SBD

— Nomlnal Setup/activation costs and monthly fees.

=== Decent pandwidth, lelted message Size per session.

— “Complete Constellation” — data can be delivered
within a minute of collection.

s |ridium RUDICS

— Moderately Expensive initial cost. Monthly similar to
SBD. Charged by the minute of air-time.

— Self-Selected protocol determines the % of 2400
baud band width usage.
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pOINSTRUDICS einguused?
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L\ ored f'sunami Stations

’_—?!_ “And now, Thermistor String and ADCP

- €eguipped ADOS.




—

2 e Node thermistor string with pressure at
node.

——

e 20 Level Nortek Aquadopp ADCP
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"Sampllng
——  —Every 90 seconds
® Reporting

— One session every half hour (293 bytes * 20
samples = 5,860 bytes)




our oplication: InitialsAPPIoACH™
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2 || ml ISErver — Daemon Llstenlng to
Jnr mlng Port.

ﬂet-style login authentication

=

J
E_-ommands ISsued by client

—
.
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=~ —date - time synch
— —rx — XMODEM reception

® Client log-offi with connection time-out




)<l\/|;F =Vl Pretecell Explanation™
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) cli Nl executes '’

1:
2) 3 rver sends NAK (Negative
cknewledgement)

== T(leent sends a Packet

[l i B

’215 Server indicates reception with ACK
' (Acknowledgement) or NAK. Repeat 3+4

5) Client sent EOT (End of Transmission)
6) Server Acknowledges EOT

NOTE: The Server and Client are required to each have time-outs on their
portion of the transmission cycle!!!
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MVIOIDENV Protocol Explamation™

Host Server Client - Drifter

h Packet #1

e
== T
T

== AcKByte EEEEEE————-

h Packet #2
: ACK Byte ‘

h EOT Byte
ACK Byte ‘ End of Transfer
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MVIODEN Latency: Issuess

Host Server Client - Drifter

|

Packet #1
Packet #1
Packet #1

Packet #2
Packet #2
Packet #2

EOT Byte * N

End of Transfer




MITISAPProach, Resulisyss

VEsEImportantly, It worked.

Qef of the In-House server proved
;blematlc

= ISP downtime primarily

" - Post Deployment Analysis

- — Far more dropped connections than expected
— Additional air time for reattempt overhead.

— But data were ultimately received.

— Latency seem




")’e INGde thermistor string with pressure at
SEDCchHnode.

2 201 .evel Nortek Aguadopp ADCP

:1' Sampllng
— Every 900 seconds
® Reporting

— One session every 6 hours (535 bytes * 24
samples = 12,840 bytes)
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SN2 Applications Improyvements™
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AMOE EV Shortcomlngs Wwere costlng vValuanble time and
elplelyvlefink

Lo 4ed IIter ether protocols
_4* VODEN
~ ZMODEM

— 1nfea3|b|e to implement the require intricacies for any of

these protocols in entirety, but walked away with a few
key ideas

e Common feature of these Is streaming, via “signed”
Acknowledgement Packets
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PIFZ Y Application: NewsRsetocol™
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S npIEmeEnta Streaming* Protocol to take
rifl\j’“ eff Full' Duplex connection and
Lzl ilable’ processing.
2 ,.Qe IRECTtIoN overhead Is reduced and bandwidth
==—SHhetter utilized If the user pushes data for the
== entire session without waiting for “round trip”

FESPONSES.

e S0, If the client is always pushing data, the
server needs to intelligently inform the client
What has been received and what was corrupted

or lost.

- ard




Co5-I\ DEM Approach

Host Server = Cllent Drifter

l

quu

AK[O] Msg
Packet #1
Packet #2

Packet #3

—_..-

— i ACK[l] Msg

Packet #2
ACK]J[2] Msg
Packet #3
ACK[3] Msg
EOT[3]* N

ACKI[EOT(3)]
End of Transfer
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er. ©OVed RPretecol Resulits

SRSESS] Ienths shortened

- Scelm

r e Mere packets Inlyeur message, the more
Sfficient. Less falsely repeated packets.

rtlal MEssage recovery
T = Fach packet received as part of a contiguous set can

e .'_
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= DPe accurately removed from the queue (This is the
' only context sensitive part)

* Reliability

— In our experience, a connection with very little
“silence” has a better chance of sustaining.




SEINIEIISON Ol APPIICATIGINS
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O 47 teé EVeny 30 13 312 bytes every
mm tes SIX hours.

> —6 mln PEr session. ~—2 min per session
| “min per KB. ~0.154 min per KB
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Well over a 500% improvement,
with a change in transfer protocol.




SENCIUSIONS:
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- rJr he correct hlgh volume data
=.__I_|c:at|ons, RUDICS can provide a low
sOSUPER byte, low latency means of data

ellvery

__:_:f:*”(ihallenges

- — |nitial Investments
® Program set up with Iridium
e Server setup
® Client-Server Protocol Development




Fu"r_-r, eV ork
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r,<r re further |mprovements I protocol.
Jr uss existing applications with other

jisers.
_i)ok Into; the feasibility of data
" -'compressron algorithms that are

microcontroller friendly.
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> Delgle SW|ft Unlver3|ty of Washingten
— £ |t|aI SEnver setup infermation
BAdVised on the Implementation of protoecols

— _.;aul Hill, JouBeh Technologies
= [ridium VAR

— |nitial testing supplies and support
— On going technical support




B Question and Answer
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