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DCS Training Day 2 Agenda [;ﬂcom/

» General
= Welcome and Introductions
= Agenda Review
» Overview
= DCS System
= Data Collection Platform Basics
= DCP Certification Standards
= Direct Readout Ground Station (DAMS-NT System)

» DAMS-NT Hardware and Software
= Dual Pilot Control Module (DPCM)
= DPCM Utility
= DAMS-NT DigiTrak Cage and Cards
= DAMS-NT Server and Client Overview
= Demodulator Configuration
= Message/Demodulator Monitoring
= Key Setup Information - Preferences
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DCS Training Day 2 Agenda

» Other DCS Components
= DAMS-NT DigiRIT Receiver and Software
= Pilot/Test Transmitter (P/T Tx)
= GOES DCS Signal Analyzer (GDSA)
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GOES DCS: What is It? [Ylcom)/

» Data Relay System used for Collecting Environmental Data from
Ground Based Sensors/Transmitters via Satellites to Receiving
Stations.

= NOAA = National Oceanic and Atmospheric Administration
= NESDIS = National Environmental Satellite, Data, and Information Service
= GOES = Geostationary Operational Environmental Satellite

> Carried on board all NOAA GOES Satellites since the 1970's.
= GOES-1 (aka GOES-A) was launched in October 1975.

= GOES-16 (aka GOES-R) was launched in November 2016, and became
operational in December 2017.

= GOES-17 (aka GOES-S) was launched in March 2018, and became operation
in November 2018.

> Critical System used by a variety of US Government Agencies,
State Agencies, Foreign Governments, and even Private
Industry for Environmental and Meteorological Monitoring,
Prediction and Warnings.
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GOES DCS: Satellite Coverage [;Ecom/
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Geostationary Satellites: GOES East @ 75.2° W and GOES West @ 137.2° W
WCDA - Primary Receive Site NSOF — Alternate Receive Site

DCPs Uplink at UHF (~402 MHz) & Downlink is L Band (~1680 MHz)

Primary Pilot: Uplink = 401.85 MHz Downlink = 1679.85 MHz

Backup Pilot: Uplink = 401.70 MHz Downlink = 1679.70 MHz
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GOES DCS: Major Components [_'_h:om/

» Operational Satellites:
= GOES East at 75.2° W
= GOES West at 137.2° W
» Major NOAA Receive Sites:
=  Wallops Command and Data Acquisition Station (WCDAS)
= NOAA's Satellite Operations Facility (NSOF)
» RF Communication:
= DCP Uplink: UHF ~ 401.7 to 402.1 MHz
= DCS Downlink: L Band ~ 1679.7 to 1680.1 MHz
=  Communication links not significantly affected by weather.
» Dual Pilot Beacon Tones:
= Primary Pilot: 401.850 MHz — Uplink at WCDA - Directional antennas
= Backup Pilot: 401.700 MHz — Uplink at WBU/CBU - Single antenna
» User Direct Readout Ground Stations
= Provide independent, reliable, and redundant reception.
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GOES DCS: A Shared Resource [_'_h:om/

» FDMA: Frequency Division Multiple Access
= Each DCP is assigned a specific number channel.
= Channels are shared by multiple DCPs and/or Users.
» TDMA: Time Division Multiple Access
= On a given channel, each DCP is assigned a specific time window.
= Time windows are typically 5-15 seconds.
» Power Sharing

= All active DCP signals are received at the satellite, translated in
frequency, and retransmitted as a composite signal to the Direct
Readout Ground Stations (DRGS).

= The composite signal’s downlink power is held constant, i.e. each
active DCP shares a portion of the total power.

» GOES DCS Pilots
= Provide an Amplitude and Frequency reference for all DCPs.
= C(Critical to system operation. No Pilot = No DCS.
= Pilots have special frequency (channel) and share downlink power.
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GOES DCS: Satellite Coverage
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GOES DCS: Users

> Flood Monitoring

= United States Geological Survey Water
Resources Division

= U.S. Army Corps of Engineers

= NOAA National Weather Service River
Forecast Offices

» Fire Monitoring
= U.S. Forest Service

i’ " = National Interagency Fire
N Center
L R
3“1‘““3 e = Canadian and State Fire
PR Agencies
QR e - Land Management
.:.N«\”,d = Bureau of Land Management
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GOES DCS: Users

» Geologic Event Monitoring

= United States Geological Survey
Geologic Division
e Earthquake Monitoring
e Volcano Monitoring
e Earth’s Magnetic Field Monitoring

= Natural Resources of Canadian
Geomagnetic Laboratory

» Tsunami Warning
= NOAA/NWS/Tsunami Center
» Chilean Tsunami Center
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GOES DCS: Users [Yilcomyj

> Resource Management

= International, National, State, and Local Water Resource Managers
e Hydromet Service Facilities
e Agricultural Concerns
e Power Companies

= Navigation and Homeland Security
o NOAA National Ocean Survey
» Meteorological Users
= U.S. National Weather Service

» International Canada, Central America, South America, Mexico,
Pacific Islands, Caribbean Basin

» Long Term Environmental Monitoring
= US Geological Survey
= NOAA National Climate Data Center
= NOAA Data Buoy Center

March/April 2019 Microcom Design, Inc. 13




GOES DCS: How Critical is I1t? [_'_7com/

> IRAWS 5 station burned over during the Buzzard Fire in New Mexico (2018).

> No fire fighters lost their lives because they were able to evacuate in time
thanks to the DCS messages from this and other stations.

March/April 2019 Microcom Design, Inc.
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GOES DCS: By the Numbers [Yilcomyj

According to the DADDS Databases There Are ...
» Over 650 Different Group (Agencies) Using the DCS.
» Over 2000 Registered Users
» Over 40,000 Platform Assignments
= Nearly 29,000 Active Platforms
» Over 850,000 Messages Received per Day
= Qver 25.5 Million Messages per Month
= over to 310 Billion Messages Annually

» Of the Total Messages Received by WCDA, NSOF, and EDDN
= WCDA Typically Receives 99.90% to 99.95%
= NSOF Typically Receives 99.85% to 99.90%
= EDDN Typically Receives 99.80% to 99.85%

March/April 2019 Microcom Design, Inc.
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Data Collection Platform Basics
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Data Collection Platforms [_'_h:om/

>

While NOAA/NESDIS is responsible for the GOES satellites and the
primary DCS receive sites (WCDA and NSOF), DCS users provide,
operate and maintain the DCPs.

DCPs are available from multiple vendors:

Sutron/Ott

Forest Technology Systems (FTS)
Xylem/Design Analysis

Signal Engineering/Vaisala

Campbell Scientific

Microcom Design Inc./Microcom Environmental

DCPs come in a wide variety of configurations:

HydroMet Systems — water level and rainfall monitoring
AgriMet Systems — agriculture monitoring (e.g. evapotranspiration)

Full Met Systems — meteorological monitoring (e.g. air temperature, relative
humidity, barometric pressure, wind speed & direction, etc.)

RWIS Systems — road weather information monitoring (e.g. wind, road
temperature)
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DCPs: Generic Block Diagram [;Ecom/

Solar Solar Batter GPS
Panel Regulator y Antenna

Environmental GPS Module
SETE0E Data Logger DCS Transm|t
5 Transmitter Antenna

> Power system generally consists of a Solar Panel, Solar Regulator, and 12 Volt
Battery.

» Timing system generally consists of a GPS Antenna and an integral GPS module.

» One or more external Environmental Sensors are read periodically by the Data
Logger.

> Data Logger and DCS Transmitter are often integrated into one unit.
» DCS Transmitter generates RF signal and send it to DCS Transmit Antenna.

» DCS Transmit Antenna is generally a directional antenna that focuses signal
towards the GOES satellite (East or West) — the amount of focus is known as
antenna gain.
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DCPs: Microcom Examples [Z]com/

» Microcom GTX-2.0
= Data Logger and Transmitter

> Microcom XPress
= Integrated Data Collection

Platform
= GTX-2.0 Datalogger and
Transmitter
CD{SL?T A = Battery Pack and Solar Charger
e = GOES Transmit Antenna
"™ | s = GPS Antenna

= Uses external 5 Watt Solar Panel

» Microcom Met Tower System
= (GTX-2.0 and battery in NEMA

"
1 ~H

0 enclosure at base.
SoEey |/ = External solar panel, GPS antenna,
EEEL, ) EEERCC and DCS transmit antenna.
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DCPs: Self-Timed versus Random [_'_h:om/

» Most DCPs Transmit on a Self-Timed Schedule

NESDIS assigns channel and time slot (aka window).

Typical Self-Timed transmissions occur hourly; users would like to
work toward 15-minute intervals.

Special case platforms have 6-minute (NOS PORTS) or 5-minute
(Tsunami) intervals.

Time windows are typically 5-15 seconds (150-450 bytes).
Requires accurate time syncing; typically using GPS.
Scheduling and time syncing avoids message collision.

» Many DCPs Also Transmit Random Messages

In response to some environmental event.

Once triggered, a DCP will transmit a short message (< 3 seconds)
several (3-5) times over a pseudo-random interval (5 minutes).

Numerous platforms share a common random channel so there is a
potential for message collision.

Short messages, pseudo-random scheduling, and multiple reports
help to ensure data gets received.
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DCPs: Message Structure [_'_h:om/

Carrier Clock Frame | GOES ID] Flag DCP Data EOT Encoder
0.50s (Symbol) Sync (Hex) | Word | Max: 32,000 bits @ 300; 128,000 bits @ 1200 (ASCIl 0x04)] Flush
0.25s |3 bits (1-0-1)] 15 bits | 4 bytes | 1 byte] Typ: 50-200 bytes @ 300; 500-1000 bytes @ 1200 1 byte 2/4 bytes

> Carrier:

= (0.500 £0.005 seconds for 300 bps
= (0.250 £0.005 seconds for 1200 bps

> Clock (aka Symbol):
= 3 BPSK transitions or bits for both 300 & 1200 bps

» Frame Sync Sequence (FSS):
= 15 BPSK symbols (bits) for message alignment

> After FSS, remainder of message is transmitted in 8PSK

= GOES ID - Provided by NESDIS

e GOES ID is a 31-bit Bose-Chaudhuri-Hocquenghem (BCH) encoded address with a zero
included as the 32nd LSB.

e Allows 2-bit error correction if errors in received ID.

= Flag Word (Byte) — Coded as an ASCII character.
¢ Identifies message type — ASCII, Pseudo-Binary, or Binary (future).
¢ One bit flags time update since last transmission.

= DCP Data — User specific data in user specific format.
= EOT and Flush — termination of message.

March/April 2019 Microcom Design, Inc. 22




GOES DCS: Message Formats [_'_h:om/

> Pure ASCII
= Allowed, but discouraged by NESDIS.
= More readable format at the expense of longer transmission times.
» Pseudo-Binary
= Encodes six bits of information in each character.
= Byte format: P, 1 Bg B, B; B, B, B, (P, Odd Parity).
= Results in Hex values from 40H to 7FH, which equate to ASCII characters
@, A, B, ... ~, DEL. DEL is only non-printable char.

= To make printable: ? (3FH) can be used for DEL (7FH).
= Multiple characters used to represent 12, 18, 24 bit resolution.
= Uses scaling and offset to limit range of values.
> Binary
= Format and structure has yet to be determined.
= Various manufacturer proposals under consideration by DCS community.

= Proposals include simple compression (compaction) schemes to facilitate IT
transparency and minimize transition effort.

March/April 2019 Microcom Design, Inc. 23




GOES DCS: Pseudo-Binary Example

[gcom/

T PR 1 | 5741B2F6 | 5741BZFE [ 12/065 17.55:44.495 [ 12/065 17.55:45.094 [12/065 175546030 ] 1535 | 25 [iacllecranlar ety
3 207 BB 57414150  5741A180 12065 1755:34.719 124065 17.55:35.323 12/06517:55:35.807  1.038 11 0E9 1000 264 232
3 207 BEOOM 57419414 57419414 12065 17.55:24.719 12/065 17.55:25.322 12/06517:55:25.806  1.087 11 0E9 1000 1.93 25.a_|j
4] 3
| DCP MSG DATA  DAPS1/DDS | DbAS-NT | DECODED | HEx-A5CI | APPLY VIEW FIILL M55 | HIDE STATS
boil?C@8e@B"~@IHzDEI=TjCe®@BKE@p
Slot| Chan | Baud | AddiCon | AddiDrig | Carrier Time | Frame Time | End Time |M2g TimeiS | Len |BER |GDP |PHM [SMR | =
| | 3 207 EGE S7+E2se  SP41E284  12/065 175614744 12/06517:5615.325 12/05517-5615.808  1.054 11 0E9 1000 205 230 —
|| 3 207 BB 57410710  5741D7I0 124065 17.56:04.728 12/065 17:56:05.324 12/065 175605807  1.073 11 0EQ 1000 1.43 307
3 207 BB 57410466  5741C465 127065 17.55:54.745 12/065 17.55:55.323 12/06517:55.55.807  1.052 11 0EQ 1000 200 257
3 : BEOE | 5741ECFE | GP41E2FE | 12/065 17:55:44.435 [12/055 17.55:45.094 | 12/065 17.55 45,030 535 4 992 242 241
BE 207 BEEIM 57414180  B741A180 124065 17.55:34.719 124065 17:55:35.323 12/06517:65:35.807  1.098 11 0EQ 1000 264 232
3 207 SO 57419414

7419414 124065 175524719 12/065 176525322 12/066 17:565:25.806  1.087 11 0E-9 1000 1.939 25.8_|;|
3

DEPMSGDATA' DAPST/DDS |

DaMS-HT I DECODED HE=-A5CI I APPLY WIEW FULL M55 I HIDE STATS

Station:

Platform ID:
Tran=smit Date:
Transmit Time:

Tz Batt Volts:

Tz Forwvard Power:
Tz Revers=e Power:
Local Data Hour:
Rainfall:

Vater Level:

¥ind Speed:

¥ind Direction:
Temperature:

Rel Humidty:

Baro Pressure:
Evaporation:
Solar Radiation:

Izsagen Di=splay Decode File

Canal Fuga Calderas
L741B2F6
03-05-2012
17:55:45
13.7

10.8

-6.1

12:00

0.0

1.58

0.9

57.0

26.1

63_2

g87.1
0.020

451 .0
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Microcom XPress Show and Tell
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DCP Certification Standards
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100 bps versus CS1 versus CS2 [_'_h:om/

» Original DCPs utilized 100 bps Binary Phase Shift Keying

Replaced by HDR in early part of this century.
Still a few platforms out there using legacy 100 bps format.

» Certification Standard Version 1 — March 2000.

First High Data Rate Standard (HDR) — 300 bps & 1200 bps.

Soon after adoption, NOAA and Users began the transition away from 100 bps
transmissions, which was to have been completed in 2013.

Effectively specified Bessel filtering.
Utilized the original 100 bps channels for 300 bps.
Defined new channels for 1200 bps — the “"A” channels.

» Certification Standard Version 2 — June 2009

Second High Data Rate Standard — 300 bps & 1200 bps.
Transition to CS2 has already begun; expected to continue until the next decade.
Specifies use of Root Raised Cosine (RRC) filter.

Retains existing 300 bps channel centers. Doubles 300 bps channels be inserting new
channel in between existing channel centers.

Defines new channels for 1200 bps. Eliminates “A” channels and places 1200 channels
on same centers as 300 bps channels.

Lowered transmit powers for DCPs.

March/April 2019 Microcom Design, Inc. 27




DCS Phase Modulation [_'_h:om/

» Since its inception, the DCS has utilized Phase Modulation

= GOES DCS Transmitters use Phase Modulation, as opposed to
Amplitude Modulation (AM) or Frequency Modulation (FM).

= Modulation = Variation of one or more properties of a periodic
waveform, called the carrier signal.

= The modulation of the carrier signal is what is used to convey the
desired information; e.g. voice, music, text, or digital data.

» What Is Phase?
= Phase is measured in Degrees = Think of Points around a Circle

= Original 100 bps transmitters utilized Binary Phase Shift Keying
(BPSK) — after carrier portion, signal varied between one of two
phase states.

= HDR (300 & 1200) transmitters utilize 8PSK — after FSS portion
signal transitions between one of Eight Phase Symbols to convey
message information (0°, 45°, 90°, 135°, 180°, 225°, 270°, 315°).
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8PSK Modulation - A Pictorial View [Ylcom/

mMicrncum Design GOES DCS Transmitter Tesk Sek
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090 -1.03deg 5.24deg RMS
®135 0.47deg §.59d=g RMS
8180 -0 73deg 4. 63deg RMS
#2725 -0 18deg 4. 87deg RMS
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Frint

TestSet [ COMI GTx M |COM None
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CS1 versus CS2: By the Numbers

[gcom/

Specification

Total 300 bps Channel Capacity
Domestic 300 bps Channel Capacity
Total 1200 bps Channel Capacity
Domestic 1200 bps Channel Capacity
Total Frequency Bandwidth
Domestic Frequency Bandwidth
Basic Channel Bandwidth

100 bps Bandwidth

300 bps Bandwidth

1200 bps Bandwidth
Tx Allowed Uncertainty
Tx Frequency Stability
Demodulator Acquisition
300 bps Uplink Power (EIRP)
1200 bps Uplink Power (EIRP)

March/April 2019

CSl
266
220
133
110
400 kHz
330 kHz
1500 Hz
1500 Hz
1500 Hz
3000 Hz
+425 Hz
+1 ppm
+500 Hz
48 dBm
51 dBm

Microcom Design, Inc.

CS2
532
440
177
145
400 kHz
330 kHz
750 Hz
N/A
750 Hz
2250 Hz
+125 Hz
+0.3 ppm
+150 Hz
39 dBm
45 dBm

30




CS1 versus CS2: Spectrums [_'_h:om/

CS1 versus CS2 Channel Spectrums

10

. 77 TN
20 /T // \\ /™

EN/EAR [\~ E=

Relative Level, dB

-60
5 05 8 & & ° 8 8 8 5§ &
a N o o o b=} b=} b=} o o
= =4 o o o S S

Relative Channel Frequency, Hz

CS1-Bessel CS2-RRC
RRC significantly reduces sidelobes
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CS1 versus CS2: Channel Maps [_'_h:om/

Secondary Pilot Primary Pilot
401.700 MHz 401.850 MHz
401.7010 401.7025 401.7040 401.7055 401.8450 401.8465 401.8480 401.8510 401.8525 402.0940 402.0955 402.0970 402.0985

CS1100/300:
401.84575 401.84875 401.85175 402.09475 402.09775

401.84725 401.85025

| 98 [398] 99 [99Y 100 400 101]

401.84800 401.85250

|
IR T I

401. 84425
— — — _l
cs2300: || 1 |00 2 | [ 4 |30 I396| 97

401.85325 402.09325

|
.. _Is62]263

» (CS1 Channel Mapping:
= A total of 266 100/300 bps channels spaced 1500 Hz apart.

= A total of 133 1200 bps channels spaced 3000 Hz apart.
e Channels centered between two 300 bps channels.

e Since DAPS could not handle “A” designation, convention was to reference to 300 bps channel
maintaining odd/even alternation: 1A/1, 2A/4, ... 49A/97, 50A/100, ... 132A/264, 133A/265.

» (CS2 Channel Mapping:

= A total of 532 300 bps channels spaced 750 Hz apart.
e Legacy channel centers and number designations preserved.

¢ New channels located between legacy channels, numbered 301-566 (i.e. channel numbers
267-300 are not used).

= Atotal of 177 1200 bps channels spaced 2250 Hz apart.
e Channel centers aligned with 300 bps channels and same channel number designation utilized.
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Direct Readout Ground Station
DAMS-NT Overview
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Direct Readout Ground Station [_'_h:om/

» Provides direct reception of DCS messages
via DCPR transponder on GOES satellites.

» Satellite acts essentially as a “bent pipe”.

= What is sent up from the remote DCPs, is
effectively just sent back down.

= DCPR transponder simply performs a frequency
translation from UHF to L Band.

» Only the GOES satellite is between the
remote DCPs and a DRGS.
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Comparison to Other DCS Systems [;Ecom/

» DRGS Advantages
= No latency.
= Allows monitoring of system performance in addition to platforms.

= Reliability; does not depend on rebroadcast system and reception is
unaffected by weather fading.

» HRIT

= L Band rebroadcast via GOES satellites.
= Lower cost satellite reception with full channel coverage.
=  Smaller dish size (1.2M to 2.4M).

= Latency is 20-25 seconds.

» DCS Data Service (DDS) — LRGS/OpenDCS

= Internet based message ingest.
= Low cost; minimal latency (3-5 seconds; with good broadband connection).

»> DOMSAT

= Ku Band rebroadcast subject to weather fading.
= Slated to be terminated in May 2019.
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Major US DAMS-NT DRGS Sites [;Ecom/

» NOAA/NESDIS DRGS Sites
=  Wallops Command and Data Acquisition Station (WCDAS); Wallops Island,
Virginia.
= NOAA's Satellite Operations Facility (NSOF); Suitland, Maryland.

= Both sites have complete East and West channel coverage with a total of
400 DCS demodulators at each site.

» U.S. Geological Survey (USGS)
= Emergency Data Distribution Network (EDDN)

= Located at the Earth Resources Observation and Science (EROS) Center in
Sioux Falls, South Dakota

= Complete East and West channel coverage with a total of 320 DCS
demodulators (160 East & 160 West).

> Others

= National Interagency Fire Center (NIFC) — 80 Channels on West
= USACE Rock Island — 40 Channels on East and West each.
= Bureau of Reclamation — 80 Channels on West.
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GOES L-Band Spectrum [_'_h:om/

» L-Band Downlink Signals:
= Data Collection System (DCS, aka DCPR): 1679.7-1681.1 MHz, Linear Pol
= GOES Rebroadcast (GRB): 1681.15-1692.05 MHz, Dual CP
= Telemetry: 1683.0 MHz, 80 kHz BW, BPSK, RHC
= High Rate Information Transmission (HRIT): 1693.4-1694.6 MHz, Lin Pol
» Interference Concerns:
= 1695-1710 MHz, LTE Handsets, Sold as part of AWS-3, Sharing with Polar Sats
= 1670-1680 MHz, LTE Towers, (1675-1680 MHz still being studied)

— 1680 MHz to 1695 MHz
Ref -20 dBm
I | ” - .
- 1675-16802 _ TELEM —&— ]
1670-1675 |-Proposed B S - N S $ 1695-1710 MHz
i Shared AWS-3
LTE —Sharing _
Polar Satellites
Towers LTE
— LTE Handsets
| Towers e |
DCS GRB ———1— HRIT/EMWIN
1679.8 1686.6— T —  1694.1
PAvg
Start 1.675 GHz Stop 1.7 GHz
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LTE Signals Above 1720 MHz [Yilcomyj

Ref -10 dBm Atten 5 dB
Peak | .

Log 1670116801 169511710 - NG
dB/ Filter

Cavity / \ 35dB

Filter 7 ' \ —
! \
/

M1 V2 Signals
$3 FC

With

<€ .
_/"""'"' ' - | Filter

Center 1.695 GHz Span 100 MHz

» Microcom can already see adjacent band signals above 1720 MHz.

= Short burst LTE signals can only be captured using spectrum analyzer in *“Max Hold”
mode and allowing capture to run for several minutes.

> Readily filtered with external cavity filter between Feed and LNA/BDC.

> Significant improvement provided, but may not be good enough for AWS-3
(1695-1710 MHz) and/or proposed use of 1675-1680 MHz.
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GOES DCS Spectrum - Heavily Loaded

[gcom/

Mkrl 1.6798500 GHz

Ref -15 dBm Atten 5 dB -26.23 dBm
Peak
Log
5
dB/ 1
o]

Marker

1679850000 GHZ

-26.23 dBm

1679.650 MHz

1679.850 MHz

1678.050 MHz

» DCS Spectrum encompasses ~330 kHz, and consists of over 400 channels.
> DRGS must be able to simultaneously monitor all of the channels of interest.
> Sometimes the DCS is heavily loaded as in spectrum above.

March/April 2019
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GOES DCS Spectrum - Lightly Loaded [;Ecom/

Mkrl 1.6798500 GHz

Ref -15 dBm Atten 5 dB -26.03 dBm
Peak
Log
5
dB/ ]
> g
o
Marker
1,679850000 GHz
-26.08 dBm
1679.650 MHz 1679.850 MHz 1678.050 MHz

> And, sometimes the DCS it is lightly loaded as in spectrum above.
Pilots are always present.

> Satellite downlink power is held constant regardless of the number of active
platforms, which results in received Pilot levels varying significantly.

A\
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DAMS-NT DRGS: Block Diagram

[gcom/

-

WCDA DAMS-NT System Block Diagram
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> A key aspect of the
DAMS-NT system
connectivity is that
there is not a direct
physical cable
connection from
the DPCMs or the
DAMS-NT Cages.

» The determination
of the Primary and
Backup DPCMs,
and the Cage
ordering (0-4) is a
logical mapping
determined by their
IP Addresses and
how the DAMS-NT
Servers are setup.

> If either of the
DPCMs or any of
the NIC-MUX units
in the DAMS-NT
Cages are changed,
then the DAMS-NT
Server setup must
also be altered
accordingly.
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DAMS-NT & DADDS: A Brief History

[gcom/

VVVVVVVVVVVVVVYVYY

2002:

2002-2003:

May 2003:
Nov 2003:
Mar 2005:
Sep 2006:
Sep 2006:
Mar 2007:
Nov 2007:
Feb 2008:
Apr 2008:
Nov 2008:
Mar 2009:
Jun 2009:
Sep 2009:
Jan 2010:

March/April 2019

Microcom DigiTrak DRGS Designed

NOAA Wallops 300 bps HDR DSP Upgrades
DAMS-NT Contract Award

Original DAMS-NT System Deployment
DAMS-NT Interfaced to DAPS

DADDS Contract Award

DAMS-NT RI-COE Auto 100/300 Upgrade
DADDS Deployed at WCDA

NSOF DADDS/DAMS-NT Install

USGS EDDN @ EROS Brought Online (DPCM)
DAMS-NT WCDA Auto 100/300 Upgrade
DPCMs Installed at WCDA and NSOF
DAMS-NT Robustness Updates (Dual Server)
Release of Certification Standard 2

DADDS Takes over for DAPS

DAPS Retired and Dismantled
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DAMS-NT & DADDS: A Brief History [Yilcomyj

May 2010:
May 2010
Oct 2011:
Jun 2012:
Aug 2012:
May 2013:
May 2014:
Apr 2015:
Dec 2015:
Dec 2015:
Jun 2016:
Mar 2017:
Dec 2017:
Jun 2018:
Dec 2018:
Mar 2019:

VVVVVVVVVVVVVVYVYY

March/April 2019

Preliminary Update to Demods for CS2
Deployment of P/T Tx Units

CS1/CS2 Auto Detect Implemented

P/T Tx OCXO Update

DAMS-NT Fully Updated for CS2

HDR Transition Complete (most 100 bps DCPs retired).
DPCMs Updated for GOES-R Operation

NIC-MUXes Updated

P/T Tx Combiners replace RF Transfer Switch

Pilot Antenna Adjustment — Motorization of Spare
DADDS Assumes LRIT Distribution

GOES-R DCPR Testing Complete

GOES-16 Operational — DADDS disseminates HRIT
DAMS-NT DigiRITs installed at WCDA

GOES-17 Operational at 137.2° West

DADDS Server Refresh Complete
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DRGS Hardware Components
Dual Pilot Control Module
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Receiving Equipment - DPCM [Z]com/

» GOES DCS Pilots

= Provide an Amplitude and Frequency reference for DRGS.
= C(Critical to system operation. No Pilot = No DCS.
= Dual Pilots (Primary & Backup) provide redundancy and reliability.

» Dual Pilot Control Module

= Inputs composite IF spectrum from the Front End

= Can provide required DC Power to the Front End

= Locates and Locks to both Pilots in IF spectrum.

= One Pilot is used to provide both frequency and amplitude control.

» If Lock on the Active Pilot is lost, DPCM switches over to other Pilot.

= Down converts the Front End IF to 5 MHz IF for demodulators.

= Provides Timing Outputs — Station Time Input and/or Integral GPS Module.
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DPCM Details [Ylcom)/

>
>

YV VYV V

Inputs Composite DCS IF Spectrum RFDS tunable via software from 50-90 MHz.

Locates and Locks to Both Pilots in IF Spectrum.
»= Primary Pilot: 59.85 MHz
= Backup Pilot: 59.70 MHz

One Pilot is used to provide Frequency (Phase) and AGC feedback — designated
the Active Pilot.

DAMS-NT application provides option to give to the Primary Pilot.
Backup Pilot provides additional performance and monitoring information.

If Lock on the Active Pilot is lost, DPCM automatically switches over to the
Backup Pilot.
Down converts the Front-End IF to a 5 MHz IF to be fed into DAMS-NT Cages.
= Down conversion references to Primary Pilot.
= Primary Pilot: 5.000000 MHz
= Backup Pilot: 4.850000 MHz

Provides IRIG-B Timing Outputs for DAMS-NT Cages.
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DPCM: Rear Panel View [Ylcom)/

O Py PIN MICR?Vf:DNé IIJ:SL::::, INC. O
O L O
» Two Circular, 4 - Turn Locking connectors for Redundant

Power Supplies (A and B)

On/Off Switches and Status LED for both Power Supplies
Antenna IF Input and Buffered Output

LED to indicate Front-End DC Power

GPS Antenna Input and/or IRIG-B Time Code Input

Six Buffered 5 MHz IF Outputs

Six Buffered IRIG-B Outputs

RJ-11 TCP/IP Network Connection

V.V VY VYV V VY
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DPCM: Front Panel View [Yilcomyj

O e [feamj

DUAL PILOT
CONTROL MODULE

» Eight Status LEDs for Quick Visual Feedback.
= Pilot 1 and 2 Lock and Active status.
= Status of redundant power supplies.
= Status of input signal level.
= Status of Pilot AGC function.

» UTC Time Display of IRIG-B
» RS-232 Test Port for local monitoring and diagnostics.
» Antenna IF and 5 MHz Test Connectors.
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KEYSIGHT 1 7: 3549 02,07, 2019

N1:5. 00 WHz
aflZ:1. 40 MHz

YEW: 30 Hz

> DCS Spectrum flltered through SAW ﬁIter W|th ~1.4 MHz 3dB bandW|dth

= Slightly off center to get in flattest part of passband, and ...

= To give a bit more rejection to the GRB, which is only about 1 MHz away.
» Primary Pilot typically 35-40 dB SNR in 30 Hz RBW.

= Good check of the performance of the system.
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DPCM: Pilot Level/Noise Floor [Yilcomyj

@ 50 i Dy s (SN

- Y-Minl_ﬂ Y-Maxlﬁ = StartLog
Microcom West

DPCM-West Pilot Level | Noise Floor

v
r

Pilot 1 Level
Pilot 1 Amp Noise

[ == Pilot 1 Chn Noise
[# = Pilot 1 Phase RMS
[ = Pilat 2 Level

[ = Pilat 2 Amp Noise
[ = Pilot 2 Chn Noise
[ = Pilot 2 Phase RMS

(SWH) aslop aseld

YV V VYV VY

West typically lower than East since not as heavily loaded.
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Tracked Pilot (typ Primary) should always be stable at 47 dBm EIRP due to AGC.
Channel Noise should typically be between 10 and 15 dBm EIRP.
Phase Noise should be between 1.0 and 1.5 degrees RMS for WCDA and NSOF.




DPCM: Pilot Level/Noise Floor

[;_'_7c:om/
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¥ Pilot 1 Level

[l Pilot 1 Amp Moise
[ = Pilot 1 Chn Noise
[ = Pilot 1 Phase RMS
[ = Pilot 2 Level

[~ = Pilot 2 Amp Hoise
[ = Pilot 2 Chn Noise
[ = Pilot 2 Phase RMS

> Backup Pilot will vary in level between East and West due to single antenna.

> Backup Pilot presently uplinked from a broad beamwidth antenna.
=  Currently at WBU, planned to be moved to CBU in next few months.

= Long term goal is to replace with parabolic dish uplinks.
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DPCM: Pilot/Noise Notes [Yilcomyj

> Active Pilot always assumed to be at specified Uplink power.

= DPCM will AGC (Automatic Gain Control) IF output to maintain Active Pilot
at factory determined reference level: 47 dBm EIRP = -28 dBm.

= NOAA actively works to maintain Pilot levels at nominal 47 dBm EIRP
(Equivalent Isotropic Radiated Power).

= Nature of system makes it impossible to make absolute signal level
measurements; can only measure signal strength re/ative to Active Pilot.

= Primary Pilot (Pilot 1) is most reliable reference due to narrow beam
parabolic transmit antenna configuration.

» Channel Noise:

= Energy in equivalent bandwidth 500 Hz offset from Pilot.

= Also measured in dBm EIRP.

= Expect 10-15 dBm EIRP = ~ 40 dB Signal-to-Noise Ratio (SNR).
» Phase Noise:

= Measure in degrees RMS.

= One of the best indicators of performance.

= Expect 1.0-1.5 degrees RMS; System limit is ~1.0 degrees RMS.
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DRGS Software Components
DPCM Utility
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DPCM Utility [Ylcom)/

» DAMS-NT Utility software used for monitoring and control of an
individual DPCM.

» Four instances running on Process Monitor.
= East Primary and Backup and West Primary and Backup
= Colored coded title bar used to help identify instances.
» DPCM Utility has four tabbed pages:
= QOperation: Basic status and control.
= Demod: Detailed status of both DigiTrak demodulators.

= Alarm: Alarm status and configuration.
= Setup: IF, Pilot, and Search algorithm Setup.

» Status panel at the bottom of the window provides:
= TCP/IP connection status.
» Unit Version and S/N.
= Informational messages.
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DPCM East

—hd ain Status

PFilat 1—— Pilat 2

2 8 8 8868 8 [

LOCK ACTIVE | PSA WIDE AGC PSB LOCK ACTIVE

OK.  BAND Ok

DPCMH State: 9: Pilot Locked
IRIG Out: Uszing IRIG IN IRIG In: Present
GPS Statuz: Heed GPS Time

WO, Pilat, & Gain Levels

%0 Freq [Hz); +42.4 | YCO Yaolkage []; +1.994 |

“Wide Band Gairn: +19.3 | Active Pilat Level: +47.0 |

WE Level [dBm): 3.8 | - +11.4 |

—hain Funchionz

Swap Pilots

CPCM Idle

Filat Search

ALARM

DPCM IFP Addresz

|1 92 168.54.217

—IF Status
Frequency [MHz]

I £2.8504E

B uP s¥N LOCK

I 222749

B DN SYM LOCK

I 164.8357

Connected to 192 168.54.217 | 5/M 3007 #: %304 |1 %1.06 Rack | Receiving Data - 19/078:18:55:23

Microcom Design, Inc.
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DPCM Utility: Operation Tab Description [_'_h:om/

>
>

>

>
>

Eight Status indicators parrot the DPCM’s front panel LEDs

DPCM State: Reports a variety of states as the DPCM locates and validates the
Telemetry carrier, and then proceeds to locate and validate the Pilot.

VCO feedback voltage and equivalent frequency offset of the VCO.

Pilot Gain & Levels group.

= Show current Wide Band Gain (from 0 to 42 dB)
e Optimum is around 21 dB, but 10-30 is good.
e Will continuously vary due to satellite loading.,

= Wide Band Signal Input Level (WB Level) in dBm
e Optimum level is around -35 dBm.
¢ Operational range is from -60 dBm to -20 dBm.

= Active Pilot Level in dBm EIRP

= Estimated Noise Floor level relative to the Pilot Level (also in dBm EIRP).
Main Function Controls:

= Swap Pilots : switch which Pilot is the Active Pilot

= DPCM Idle : Enter the Idle mode (disables operation).

» Pilot Search : Start or re-start the Pilot Search sequence.

= ALARM indicator and acknowledge button.

= DPCM IP Address edit box.

IF Status: current IF frequency setting of the Synthesizer
SYN LOCK: Whether or not the Up & Down Synthesizers are locked and stable.
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DPCM Utility: Demod Tab View

& DPCM Monitor V3.0

DPCM East

.Dperatinn | .-’-'-.Iarmsl Setup I

—Demod 1
Demod Status:

+18.4

Filot Level [dBm EIRP]: +47.0 Amp Moize [dBm EIRF):

Online - Active on Pilot 1

0.5

Frequency Emor [Hz]:

+13.2

Fhase Moize: +1.46 Chan Moize [dEm EIRF]:

SYNTH IRIG CAR
LOCK 1].4 DET

—[Demod 2
Demod Status:

+15.8

Filat Lewvel [dBm EIRF; +44.2 | Amp Moize [dBm EIRF]

Online - Monitoring Pilot 2

-15.6

Frequency Emar [Hz]:

+1.42 Chan Maize [dEm EIRF]; +3.0

Phaze Maize:

SYNTH IRIG CAR

LOCK 118 DET

Connected to 192 168.54.217 | 5/M 30071 K: %304 1|1 %1.06 Rack | Receiving Data - 19/078:18:58:20
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DPCM Utility: Demod Tab Description  [¥ICOIMM/

>

>
>
>

Shows two identical groups of visual indications providing status of the
two DigiTrak demodulators utilized in the DPCM.

Demod Status
Pilot Level - in dBm EIRP

Noise Measurements:

= Amplitude Noise : estimate of the noise floor computed from the standard
deviation of the variation in signal strength of the Pilot over a one second
interval

= Phase Noise : phase RMS of the Pilot carrier in degrees

= Channel Noise : estimate of the noise floor by computing and average the
power over an equivalent bandwidth used to monitor and track the Pilot,
but offset from the Pilot by 500 Hz

Frequency Error : the measured frequency offset of the Pilot.

Status indicators

= Synthesizer Lock
= JRIG-B Ok
= Pilot Carrier Detect
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DPCM Utility: Alarms Tab View

& DPCM Monitor V3.0

DPCM East

RF Alarm

PILOT 1

FILOT 2 POWER

SUPPLY

IRIG

Alarm Legend

D Dizabled E] Tnggered
. Enabled . Active

. Acknowledged

. Armed

ﬁCkﬂDWEdgE f‘”ﬂrmiﬁj | I_ Enable PC &larm  PC Fepeat Fate: I 20

—dlarm Setup

BF Alarm:

IRIG Alarm:
MOTE: On Time =0 => Continuous Tone, Repeat = 0 =» Repeat Forewer

¥ Sonalern Audio Enakle

Pilat 1 Alarm:  |Latched v |

Pilot2 Alarm: |Latched x| |

Fower Supply: IEnabIed j I

Alarm Type  Delay  OnTime Off Time Repeat
|Letched =] | 05| 00| 00| 0
05| 03| 0z | 0
05| 05| 05 | 0
50| 10| 40| 12
|Enabled = | 50| 10| 90| B

Alarm Defaults

Idpload Alarm Setup

Save Alarm Setup

Connected to 192 168.54.217 | 5/M 30071 K: %304 1|1 %1.06 Rack | Receiving Data - 13/078:13:05:55
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DPCM Utility: Alarms Tab Description  [¥IC O/

» Alarm Status
= RF Alarm: Loss of input RF as indicated by wideband level.
= Pilot 1 Alarm:  DCPM not locked to Pilot 1.
= Pilot 2 Alarm:  DCPM not locked to Pilot 2.
= Power Supply: One of the power two supplies has an error.
= ]RIG Alarm: IRIG Out not active since no time source.

> Alarm Acknowledgement button silences alarm.
» Enable PC Alarm only available in DPCM Utility.

> Alarm Setup
= Sonalert Alarm Enable: Enables/disable front panel alarm Sonalert.

= Alarms Configuration:
¢ Alarms can Disabled, Enabled, and Latched (must be acknowledged).
e Time Delay before activation — avoids alarm on brief outage.
¢ On, Off, and Repeat setting determine the Sonalert tone sequence so each alarm
can have a distinct audible indication.

> Alarm Setup Default, Upload and Save buttons on right.
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DPCM Utility: Setup Tab View

& DPCM Monitor V3.0

DPCM East

—IF Setup Param
IF Frequency (MHZ): B2.8500

oA Filter Freg (MHz): 160100
Uplink Ref Freq (Hz): | 401,850,000

Display/IBIG Setup Params———

Display Intensity (0-15); i
IRIG Output Lewvel (3x); 3.30
Default Year (00-99);

PER

—Pilot Setup Param
Filot 1 Frequency (Hz): | 401,850,000

Al

—Search,Pre-bmp & LNA Setup Params——
Filot Freq Step (Hz):

800
Filat 1 AGC EIRF (dBm): 47.0 Filot kax Step (+4); I R
Filot 2 Frequency (szl:l 401,700,000 Fre-Amp Gain (dB): I a
Filot 2 AGC EIRF (dBm): 47.0 ™ LMA Power On
Get Setup | oave setup |

Default Setup for ..
{ GOESN Series |

GOES-R Series |

Connected to 192 168.54.217 | 5/M 30071 K:%3.04 11 %1.06 Rack | Receiving Data - 19/078:13:09:32
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DPCM Utility: Setup Tab Description 1 [¥IC O/

> IF Setup Parameters:
= Expected IF Frequency of Pilot 1 — Front End dependant.
= SAW Filter Freq — Factory set to 160.100 MHz

= Uplink Ref Freq — 5 MHz IF referenced to transmit frequency
e Default is the Primary Pilot at 401,850,000 Hz.
e Even if the Primary Pilot frequency is changed, this parameter should not change.

> Display/IRIG Setup Params
= Time display brightness setting.
= ]RIG time signal peak voltage level.
= Default year; only used if time provided from legacy (old) IRIG-B input.

> Pilot Setup Parameters
= Uplink frequencies and amplitudes for both Pilots.
= There has been some discussion of changing these in the future.

» Search, Pre-Amp & LNA Params

= Search — When locating Pilots, DPCM will search from the center out in multiple steps.
e Pilot Freq Step — size of each step in Hertz.
e Pilot Max Step — how many positive and negative steps to make from center
e Default values of 800 Hz and 5 provide £4500 Hz total search range.
e Acquisition range at each step is a 1000 Hz so default of 800 Hz provides some overlap.
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DPCM Utility: Setup Tab Description2  [¥ICOIMM/

» Search, Pre-Amp & LNA Params (continued)
= Pre-Amp Gain — provides manual adjustment of preamplifier gain to adjust for input
signal level variations from site-to-site.
e 15 dB adjustment range
e Lower input levels (< -45 dBm) will typically require positive gain.
e Higher input levels (> -30 dBm) will typically require attenuation or negative gain.
e Goal is to get Wideband Gain near center of operation.

= LNA Power On — allows enabling/disabling DC to Front-End (LNA/BDC).
e Should never be checked for both NOAA sites.
e Confirmation prompts are requested when enabling power for safety.
e NOTE: NOAA DPCMs have been hardware modified to prevent LNA DC power.

» Quick Default Setup Buttons

= Simplify adjusting IF Frequency for specific series of GOES Satellites.
= Essentially obsolete as of GOES-17 going online.

> IMPORTANT NOTES:

= After changing and saving settings any frequency settings, a new
Pilot search must be initiated from the Operation tab to force the
DPCM to use the new settings.

= Pre-Amp Gain can be adjusted without requiring a new Pilot
Search, but adjustments should be limited to 5 dB changes to
avoid causing DPCM to lose Pilot lock.
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DRGS Hardware Components
DAMS-NT DigiTrak Cage
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DAMS-NT Cage: Front View [Yilcomyj
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DAMS-NT Cage: Rear View

[gcom/
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DAMS-NT Cage: Key Features [_'_h:om/

» Consists of Twelve Hot-Swappable Plug-In Cards
= NIC-MUX on Left and IIM on Right
= Ten Quad Motherboard (QMB) Demod Cards in Center

> NIC-MUX Provides Common Interface Point

=  When swapping NIC-MUX need to verify Port Security is not enabled (check
with IT department before installing new NIC-MUX).

= Also have to reconfigure both DAMS-NT instances for new IP address.
> IIM Accepts Composite IF and Distributes to Demodulators

= TIM Can work off either Pilot 1 or Pilot 2

= Auto Failover if Active Pilot is Lost
» Each QMB Provides 4-Char Alpha LED Display for Each Demod

> Each QMB Card May Contain Up to 4 Demodulators
» 40 Demodulators Per Chassis
= Not BAUD Specific — Operate 100, 300, 1200 bps, or Auto 100/300
= Demods now support CS1, CS2 and Dual CS1/CS2 Modes
» Easy To Replace Redundant Power Supplies
= Two Identical Power Supplies Mounted on Rear
= Single Supply can Power the Cage = Hot Replacement
» IRIG-B Time Input
= Demods Time Stamp GOES Messages to the Millisecond
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DAMS-NT Cage: Functional Features [;gcom/

» No External Mechanical Operator Adjustments
= All Calibration Operations are Software Calibrations

= Only regular (annual) calibration required is to calibrate the
demods to the Pilot (frequency and amplitude).

» Tightly Matched IF Distribution
= IF Signal paths within 0.1 dB across entire suite of demodulators.
= IF Filtering within 0.5 dB across entire GOES DCS Spectrum

» Fast Data Throughput
= Backplane Communications @ 19.2K bps
» External Communications via 10/100 MBit TCP/IP

» All Component Firmware is In-Application-Programmable
= Entire system can be re-programmed from DAMS-NT Server
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DAMS-NT Cage: Overview
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DAMS-NT Cage: Block Diagram [;ﬂcom/
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DAMS-NT Cage: Data Flow In [Yilcomyj

» Composite 5 MHz IF and IRIG-B provided to each
DAMS-NT Cage at the IIM unit.

> IIM buffers and redistributes 5 MHz IF and IRIG-B to
each of the ten Quad Motherboards (QMB) within the
chassis.

» Each QMB buffers and redistributes 5 MHz IF and
IRIG-B to each of the four DigiTrak DSP Demods.

» Each Demodulator can receive and demodulate on
any single channel at any GOES DCS BAUD rate,
including Auto 100/300.

» Each demodulator can operate in CS1, CS2 or Dual
CS1/CS2 Mode.
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DAMS-NT Cage: Data Flow Out [Yilcomyj

» Each DigiTrak DSP Demodulator outputs message
data, quality information, and time stamps via low-
level RS-232 serial data path to Quad Motherboard
Microcontroller.

» Each Quad Motherboard buffers serial data from
demodulators, packetizes the data, and transmits it
via independent RS-232 serial paths to NIC-MUX.

» NIC-MUX collects message and status data from each
of the ten Quad Motherboards and the IIM.

> The NIC-MUX buffers the data, formats it into TCP/IP
packets, and forwards the packets to DAMS-NT
Server.
= DCP packets sent upon completion of the GOES message.
= Status packets sent on fixed report interval.
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DAMS-NT Cage: Input Interface Module [;Ecom/

» Uses DigiTrak DSP to provide Pilot Lock.

> Pilot Level monitored to provide AGC; ensures DCP
signal strengths measured relative to constant pilot.

» Front Panel RS-232 Port allows for local monitoring of
Pilot Status.

» NIC-MUX RS-232 Port provides diagnostic and status
to DAMS-NT Server.

» Default is to use Primary Pilot.

» Locks to and switches over to Backup in the event
the Primary Pilot is not Present.
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DAMS-NT Cage: Quad Mother Board [gcom/

» Each DigiTrak DSP Demodulator operates
independently.

» Each demodulator has own IRIG-B input for time
stamping.
» Not necessary to have all four demodulators installed.

» Display module contains four alphanumeric LED
displays; one for each demodulator.

» Displays provide local message status (similar
information is also provided in DAMS-NT Server GUI
screen).

» Front Panel RS-232 Port provides local test and
diagnostics.
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DAMS-NT Cage: DigiTrak DSP Demod  [¥ICOIM/

>
>

>

A\

YV VYV

Digital Signal Processing to demodulate GOES DCP messages.

Supports all GOES data rates — 100, 300, 1200 and Auto
100/300 detection.

CS1, CS2, and Dual CS1/CS2 Modes.

Full GOES DCS channel coverage, including new CS2 channels
(301-566).

Frequency Acquisition Range is customizable. Added for CS2,
but can also prove useful for diagnostics.

Message reception time stamped to 1 millisecond

External hardware to provide intermediate IF mix-down and
anti-aliasing filtering.

Final mix and baseband filtering in DSP firmware.

= Has allowed CS2 support without requiring any hardware
modifications.
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DAMS-NT Cage: NIC-MUX [Ylcom)/

> Utilizes two Texas Instruments ARM Processor with
custom firmware.

» Separate embedded serial-to-Ethernet module to
provide network communications.

» Front Panel RS-232 Port provides ANSI Terminal to
DOS Machine.

» COM LED provides feedback of connection to DAMS-
NT Server(s).

» Provides local Power Supply status via front panel
LEDs.

» Supports Dual DAMS-NT Server for Redundancy
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DAMS-NT Cage: Backplane Layout [gcom/

r

'K

£l
Ij ASSY 6800035 REV -ABCDEF

> IIM, Quad Motherboard, and NIC-MUX use distinct connectors
to prevent erroneous installation.

March/April 2019 Microcom Design, Inc.

77




DAMS-NT Cage: Power Supply [gcom/

>

>

Design allows swapping one power supply while cage operates
off the other.

Supplies are diode or'd together at each assembly using a 1
diode/3 diode summing node.

Supplies A and B alternate pins on backplane to ensure supplies
share the total load.
= NIC-MUX uses A as primary/B as Backup; 15T QMB uses B as
primary/A as Backup; 2NP A/B; 3RP B/A; ...; 10™ A/B; IIM B/A.
Each supply is mounted using “L" shaped tabs inserted into slots
on back panel; single thumb lock screw facilitates quick
replacement.

Each supply has independent Line Filter/Fuse/On/Off Switch and
Output Power indicator.

Detachable power cord at line filter facilitates removal of AC
power during replacement.
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DRGS Software Components
DAMS-NT Server and Client
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DAMS-NT: Server versus Client [;Ecom/

> DAMS-NT Server:

= Two instances running on both Real-Time A and B servers (RTA and RTB);
once instance for East and another for West.

= Connects to DAMS-NT Cage(s) and ingests DCS message data and quality
statistics from demodulators.

= Disseminates message information to network connected clients (DADDS,
DAMS-NT Client, LRGS, OpenDCS).

= Provided redundancy and failover features:
e Dual DAMS-NT Server configuration; Prime/Backup operation.
¢ Preferred Pilot for DPCM and Cages.

¢ Auto transfer of channel configuration from failed demod to a spare, or even from
a failed cage to another cage.

Like DADDS, DAMS-NT Server applications run under AlwaysUp interface to
ensure automatic start on boot (pseudo Service).

» DAMS-NT Client:
= Installed on Process Monitors in Quiet Room.
= Allows monitoring and limited control of DAMS-NT Servers.
= Does not provide configuration capability of DAMS-NT Servers.
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DAMS-NT: Server and Client [_'_h:om/

» DCS Data Acquisition and Monitoring System (New Technology)

> DAMS-NT Server and Client Provide:
= Real-time monitoring of:

Message reception quality.
DCS Pilot status.

DPCM hardware status.
DAMS-NT Cage status.
System events.

= Similar graphical user interfaces (GUI)
» DAMS-NT Client provides convenient way to monitor and control
DAMS-NT Servers that are operating under AlwaysUp.

= AlwaysUp interface was added to meet Windows and IT Security
requirements that force login before applications can be started.

= Update to Windows Server 2016 OS as part of DADDS refresh
complicated AlwaysUp user interface.

= DAMS-NT Client will become more important for normal operations.
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DAMS-NT Server: Application [;Ecom/

& DAMS NT Server r1-47 [RTA Last] [A SIRVIR: PRIME] (B Server: Backup) == =181
e Seto Qpestors Yew (rach Yindow L
[Commiesmom PRI [ o7+ tost ot v/ e Floe 0l
Opesahon | Demesd | Alwwa | Sono | @ LD o T -] vie[ O vMm[ 0 Sl

Man Stahan Man Funchons

Pt Pt 2 Smobion | RTA East

a8 8888
AGC PS

DPCM East Pilot Level / Noise Floor [ e PR 1 Level
LOK ACTVE PSA - WIDE ® __orous | -

oK Plot Seach |
DPCM State: 3 Piot Lecked
IRIG Out: Using IRIG IN IRIG Inc Present ALARM I

GPS Status: ~ Neod GPS Time

VOO, Pict, & Gan Levels

SCuenNwENAND O 2
(SWyl) esjoN eseud
Q
|
i
o
?

VEO Frea Mz 455 | VOO Vehage M) 2006 Frequency (MHz)
. " [ wez
158 0 B ve sYN Lock
B ox SN Lock
WE Level () A9 | NoseFlox 129 [ e
| Conmecied 1o 152 16854 217 SN 2001 M VA02 | V1 06 Rack.  Recewing Data - 10074 2004 28 J
: =101 alnlx
0 0 ¢ 13 clale)s 0 & cs5) 0ne
0 1 C1 x lslels o o Bl &x
0 2 N = clale)s 0 £ c5 &
0 3 o5 x clsle)s [+ - o
1 4 « clalels 1« %
1 5 o ne Llslsls 1 & 9E clslr
1 6 1% 45113 5 1 &% € 4 53 L3
1 7 1% clale)s 1 @ i clale
2 8 7 45313 51 2 @ o (4 53 13
2 9 1% slalr)s 2 8 % clalr
2 10 € Sislf)s 2 % ™ 1006 (453 1
2 n 2% FrTAn 2 5 cs o€ clalr
I = anon 3} R - 1006 clsls
3t b .sh.l.'J;-U T 105 clale
Iu 2% e 3 51 WE clale - 3 APPLICATS s ~
3o ol ne lale)s 1 B e Siate . s T A
4 16 € clale)s 4 % cst ME clalr M ) TCPIP COMNECTED
4 17 > sAslels « 9 nx 4 53 2 s 195848 ) TCPIP COMMECTED
4 W% »n SAlr)s 4 B nE 4 5 L € 10074200187 t BTA Tast] SERVER A IS JAaDKX
4 19 x 45103 5 4 B nn 45312 € 10074200187 070 ¢ RTA Kast) SERVER B IS BACKUD
5 2 Qe 94313 5 5 80 5 n«E el 4 10074195932 04 (D East) DICHM CONNECTED : 192.148.54.217
s o clslsls 5 B 1€ clsls 4 19074195933 080 East) PILOT LOCK : PILOT 3
s 2 3 slalels 5 R ¢y 2% clals 4 10074195923 082 (DSCH Kest) PILOT AGC LOCK : PILOT &
S 2 o clalels =5 8 o1 clele =
« ] s 2{4
RTAEast [CPU Usee 2% | MEMORY [ Torat 655308 | [ASocated 472508 ) [Ovehead 182818 | ALLOCATIONS | Total 88.956 ] [Aloce/Sec 40013)
Wl WNOOWS [ CPU Usage 5% MEMORY | Coment See 22120K8 | [ Wokirg Set 31.0% 18 ) UP TiME: 0005 44 UP SINCE. 18074 135846 CAGE UTC 18074 200427
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DAMS-NT Server: Main Status Windows [¥IC O/

» The DAMS-NT Server has four main status windows.
» These screens which cannot be closed (only minimized).
> Slot Status:

= Detailed information about each cage, and
» All demodulators, also called slots.

» Cage Status:
= General information about the health of each cage.
= Provides historical Event log.

> Socket Status:
= Status of DAMS-NT Server sockets.
= Shows connected Clients and there statistics.

> DPCM Status:
= Monitoring and Control of the DPCM itself.
= Live Status information on both Pilots.
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DAMS-NT Server: Slot Status [Ylcom/

> Real-Time Status of the =TT

DAMS-NT QMBs and [ ST
Fl|S|I
Demodulators. : eleiat - :
0 cls|Flsl1] - 0
. : olslF[s[1] - i 1]
> Activity and Faults are | SECER ! E
H 1 cls|Fl=s]1] 1 sl1] -
Updated Continuously. |- AEEEN } SEEEH
2 cls|Fls]r] 2 cls|Flsl1] -
2 cls|Flsli] - 2 cls|Flsl1] - ECFR
> Color-coded ... : REGEN é e
3 cls|F|s|r] 3 FAEEHER
. 3 cls|F|s|1] 3 clslFlslL]
= Fault Indicators : clslel el : clslc] sl
s lsle|sli] s slefsl1] -
= Operating : GEGEH : SHEEH
- 5 clslefsl1] - 5 EEEEN
(Certification) Mode,  |: . SBleleli] - : CEE
Data Rate e EEEm : _|_|_|"""ﬁ.
Assignments P S mE Eiiﬂ. ‘ AR
52?. 55E cls|F|s|i] - E cls|Flsl1]
. ElElEls1] clslFls(1]
= Received DCS Data ) o s [BNolll ? SCLIE0I -
7 30 C31 BIE Qﬁlﬂﬂﬂ. 7 olslFlslt] aaz
Rate, Message Status |7 a1 o1 s GEEEH 7 als[ef sl
! B 32 51 B sl - g clsle|sl1]
Indicators, Last | o o EEecED | AR
Message Data Quality |2 g = @ LEELe 2 R R
a 3 A 75E HE[3EH| q HEE B
3 3| Cs1 77E cls|e|s|i] 9 CSFSLI.
9 33 |Cs1 | TE cls|Flslt] Jid| HEE =l
4 | |
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DAMS-NT Server: Fault Examples

[_l]com/

Chan

Baud | State |Stat |GDP | Info | = |

Cr | Slat | Mode
80
&
g2

393 51

88 C51
83 C51
90 C31
I CH
C51
33 51
i
35

396 C51
37 C51
38

33

101 €51
102 C51

103 [Bual

L g g R 5 (RS S o S T T T L e [ e e e
[Au]
(]

» Or they may apply to an entire 5
DAMS-NT Card or the entire Cage. E

March/April 2019

1E1E
163E
165E
1E/E
1E3E
171E
173E
175E
177E
181E/914
185E/934
139E/954
193E/974
137E /934
1395E
20E
203E
205E
207E
203E

100 C51  213EM074 1200 cls|Fls]:

215E
216E
217E

QMB 0: Lost Communications

clslF| =l1]
clslFl =l1]
HEIHE N

Power Supply B Down

> Detected faults (red) or warnings
(yellow) may apply to an individual
demod ...
= Slot 96: Demodulator Comm Error
= Slot 99: IRIG Warning
» Cage indicator will be red whenever
there is a fault anywhere in the cage.

> Red indications for Poor Message
Quality are not a “Fault” with the Cage.

i Slot Status

[Slot | Made|  Chan Baud | State [Stat |GDP | Info | |

o ci 1E

C51 3E

]
2 51 BE
3 [BEEr
4 51 SE
R C51 11E
E  C51 13E
7 C51 15E
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DAMS-NT Server: Slot Status Details

[_l]com/

5 |=] 4

L]
V&

» Support for Up to 4 Cages

C State |Stat [GDP | Info | = || Cid [ Slot | Mode State | Stat |GDP | Info | =|[Cid [Slat[Mode | Chan Baud | State |Stat |GDP | Info | =
i 1E clslFlst] — ] g1E sl -~ 0 &0 153E clslF|sl1]

] 3E cls|Flslr] - ] 23E noa 161E

] 5E Sls|els|r] - ] 25E 082 163E

] 7E cls|els|r] - ] 87E F 0 83 165E

1 9E cls|els|r] - 1 89E i EIE 1 84 CS1 167E

1 11E clslFlsf1] - 1 9E cls|F|s 1 o5 [BUEN  1eoE

1 13E clslFlsl1] - 1 93 HEEE 1 86 51 17IE

1 15E HEE 1 95E HEEE 1 o7 |BUEl 17

2 17E HEE 2 97E clslFlsir] 2 88 C51 175E

2 13E Els1E 2 99E clslFlsir] 2 8 Cs1 177E

2 Z1E clslF] 2 50 C51 0 100E clslFlslt] - ECFG 2 90 IBUEN 1sE/Ma 1200

2 23E EHEE 2 51 C51 101E Slslelsfr] - 2 91 CS1  185E/934 1200

3 25E HE 3 52 . 103E clslF|sl] 3 92 | CS1 | 189E/954 1200

3 27E ils 7 53 1105E HEEEH] 3 % 193E/974 1200

3 29E 3 B4 C51 | 107E clslFls]1] 3 o4 1595E ECFG
3 JE 3 85 C51 109E | E1H| 3 95 CS1  197E/98s 1200 clslFlslif -

Last Message Quality (GDP)

= Numbered 0 - 3 = Good Phase Percentage (Typical)
= 160 Channels Total = Phase Noise
= (Cage Identified by TCP/IP Address = Signal-to-Noise Ratio (SNR)

> Slot Status Information (Stat) " Bit-Error Rate (BER) Estimate
= Mode, Channel, Baud » Information (Info) — Error Details
= State: Carrier, Symbol, Frame & Special Configuration (ECFG)

= Status: Synthesizer & IRIG
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DAMS-NT Server: Cage Banks [_'_h:om/

K. Slok Status - Cage Bank 1 o ] [5S

Cr Chan Stat |GDP | Info | «|[Cr [Siot|Mode| Chan | Baud | State [Stat [GDP [ Info |-

123 052 307 0 160 CS2  381E EEEE R 0 200 CS2  461E EHEEER

124 052  30% 0 161 CS2 383 cls|Flsl1] 0 201 CS2  463E cls|Flsl1]

125 052 3NE 0 162 CS2  365E cls|Flsl1] 0 202 CS2  4E5E cls|Flsl1]

126 052 313 | 0 163 CS2  367E cls|Flsl1] 0 203 CS2  467E cls|Flsl1]

127 reo MRE clelel =il 1 1gd oo nar clelel =il 1 A roa Acarc clelel =il

aelil % Slok Status - Cage Bank 0

129

130
131

Infa | = Stat Infa

o

Slot | Mode Chan State | Stat | GDP

150

—
==
[y
o
puiy
L
=
m
L]
o
n

]
:

;

;

;

p)

p)

p)

p)

3 132 o sl 1E Slslelsl] - i

3 133 |0 1| cs1 3E Slslelsli] .- ]

3 130 2 |cs 5E ]

31355 |0 3 [BEEN E a

4 13 |1 4 |C3 5 1

4 137 |1 5 |cs 11E 1

4 138 |1 B |C3 13E 1

4 13301 7 |cs 15E 1

E 14002 8 |Csi 17E 2

E 14102 3 |cs 19E 2 C51 18IEMA
§ 14202 10|cst 21E 280 51 185E/93
§ 14302 11 |cs 23 2 81 51 183E/954
E 14403 12 |5t 25E 382 51 193EA7A
E 145 |3 13 |cst 27E 3 £S5 197E/9%
B 146 (3 14 31 29E 3 . 135E
E 147 |3 15 |5t 3E 3 201E
7 14804 16 5 33 4
7 14304 17 3 35E 4

7 4 4

AMS-NT Server supports up to 8 Cages.

or 5 or More Cages:
= The Slot Status is split into two “Cage Bank” Screens.
= Each screen will show half the DAMS-NT Cages.

>
>

-n
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DAMS-NT Server: Cage Status [_'_h:om/

% Cage Status = |EI|5| % Cage Status

Device CAGED CAGE1 CAGEZ CAGE3
MICMLEX

—oj x|

Device CAGED CAGE1 CAGEZ CAGE3
MICMLEX

—System Event:

—System Event:
é‘glear I 4 é‘glear I 4
2 12251171002 032 [RACE:DAME-NT East] [CAGE:0] [CAPD:0] COMM QME DOWN ;I

2 LZZE51171010 0Z9 [RACK:DAME-NT East] [CAGE:1l] IINM PILOT UNLOCE
2 1Z£E51171010 030 [RACKE:DAMZ-NT East] [CAGE:1] IIM AGC UNLOCE

2 12251171002 032 [RBACE:DAME-NT East] [CAGE:0] [CAID:0] COMM OME DOWH ;I
2 12251171010 023 [RACE:DAMS-NT East] [CAGE:1l] IIM PILOT UNLOCE

2 12251171010 030 [RACKE:DAMES-NT East] [CAGE:1l] IIM AGC UNLOCE

4 12251171410 035 [RACKE:DAMZ-NT East] [CAGE:0] [CAPD:0] COMM QME UP
2 12251171414 031 [RACE:DAME-NT East] [CAGE:1] IIM PILOT LOCE

2 12251171420 032 [RPACE:DAMS-NT East] [CAGE:1l] IIM AGC LOCE

4  |w ol
» System Status for DAMS-NT Cages

» Top Section: Summary Status Grid with Faults Shown in Red
» Bottom Section: Fault/Event History

> Unlike Slot Status, Cage Status is not split into multiple windows when
5 or more cages in system; grid just continues to grow horizontally.
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DAMS-NT Server: Socket Status

[gcom/

> Displays the status of the DAMS-NT Server Sockets:

= Top Half of Screen: Listening Socket Ports and their Protocol.

Bottom Half of Screen: Connected Socket Clients.

=10] x|
@ Clear
Sackets
Port/IP Address Socket Type | Stabus | A Bytes/Sec | T Bytes/Sec |
B 17000 §  DAMSNTDCP 1 B 09
17014 DAMS-NT HIQ 1 §72
17011 DAMS-NT Event Listening —
17015 DAMS-MT Stat/Citd i - 4,374
| 1921685419 MIC-MUY O Connected 1,458 32
152.168.54.20 MIC-MUS 1 Corrected 1,361 16
1592.168.54.21 MIC-ML 2 Connected 1,101 16
~LConnected Sockets
Local Post Socket Type Remote Port | Remote Add BiCrt | THCrt |B¥/TXDep |
Bl 17010 |  DAMS.NT DCP 52717 192.168.54.242 176
17014 DAMS-NT HIO 53393 192166 N 1,643
17015 DAMS-NT Stat/Crbl 52716 192.168.54.242 1 2%
63396 NIC-MLE 0 400 192 168.54.19 4,354 266 521
£3395 NIC-MLE 1 400 192168.54.20 4082 266 577
£3397 NIC-MU 2 4001 19216854.21 3253 265 522
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DPCM: Status Screens [_'_h:om/

» DAMS-NT Server provides virtually identical status
screen to DPCM Utility with following differences:

= DAMS-NT Server does not support color coded title bar
above DPCM status screen.

= DPCM IP Address not shown on Operation tab.

= DPCM IP Address definable in DAMS-NT Server
Preferences on DPCM/IIM tab.

= No PC Alarm controls on Alarm tab.
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DAMS-NT Client: Application

: Ba
SIDtStatusI Cage Statusl Event Logl SocketStatusl

Operation I Demod I

=loix]

M ain Status
Pilot 1 Pilot2——
LOCK ACTIVE| PSA WIDE AGC PSB | LOCK ACTIVE
OK  BAND DK
DPCH State:  9: Pilot Locked
IRIG Dut: Using IRIG IN IRIG In: Present
GPS Status:  Meed GPS Time

M ain Functions

Swap Pilats |
DPCH Idie |
Filot Search |

[WCO, Pilot, & Gain Levels

YCO Freq (Ha) 380 | VEO Vokage (V] 2005 |

Wide Band Gain <209 | 470 |

B Level [dBm): 3.7 | Moise Floor: +15.4 ‘

Active Pilok Level:

IF Status
Frequency [MHz)
I £2.95046
B uP SYN LOCK

I 222.7491

I DN SYM LOCK

I 164.8387

[Server B ] [RTB East] [B SERVER: BACKUP] [A Server:

DPCM 1 |Slot5tatus| Cage Statusl Event Logl SocketStatusl

Operation | Demod |

M ain Status
Pilat 1

Filot2

(BN B BN BN am

LOCK ACTIVE | PSA WIDE AGC PSB | LOCK ACTIVE
OK  BAND DK
DPCH State: 9: Pilot Locked
IRIG Dut: Using IRIG IN IRIG In: Present
GPS Status:  Meed GPS Time

[~WCO, Pilot, & Gain Levels

YCO Freq (Ha) 414 | VEO Vokage (V] w2006 |

wide Band Gain <209 | 463 |

B Level [dBm): 317 | Noise Floor: +16.2 ‘

Active Pilot Level:

=lolx]

~Main Functions

Swap Pilats |
DPCH Idie |
Filot Search |

rIF Status
Frequency [MHz)
I £2.85046
B uP SYN LOCK

I 222.7491

I DN SYM LOCK

I 164.8387

% [HIQ Test] [192.168.54.254][17014] Connected

DCP Data (AL I DCP Summalyl
P

[ BER |GDFP |PHM |SHR -~
Cs51 126E g i i il
Cs2 117€  [BBOM 3BE0BECE  3BGOBECE 19/077 22.25:20.742 19/077 22:25:21.308 19/077 22.25:29.631 £.889 ]
Cs2 75E A72DE0B4  472DE0B4  19/077 22:25:20.282 19/077 22.25:20.874 19/077 22.25:29504 4222 127 oo
40 CS2 g1E BSSEB0EC  BSSBOOEC 194077 22:25:20295 19/077 22.25:20.876 194077 22.25:29.039 8744 297 oo
7 Cs2 16E WEE0N B5C1A07A  BECIAOVA 19/077 22.25:21285 19/077 22.25:21.881 19/077 222528925 7640 266 o0
103 C51 215E 01032040 01032040 18/077 22:.25:26 604 19/077 22:26:26.094 194077 22.25:28 817 3313 95 o0
16 Cs2 33 CBADET3E  CB40ET3E  19/077 22:25:21.152 19/077 22:25:21.749 19/077 22.25:28740  7.588 255 oo
25 [52 51E BSI0N BE7OSFFE  BEFOSTFE  19/077 22.25:21.305 19/077 22:25:21.888 19/077 22:25:28.691 7.385 246 oo
93 Cs2 207E TOOFAICE  7DO7A3CE  19/077 22:25:21.606 19/077 22.25:22188 194077 22.25:28698  7.092 237 oo
3 csi E1E BEE74E10  BER74610 18/077 22:26:21 492 189/077 22.25:22093 19/077 222628 363 B871 228 o0
3| 5l 71E BE0ON 5037CHEL  GO3FCS6A 19077 22.25:20271 19/077 22.25:20.849 19/077 22.25:28.132  7.861 ZE6 ] ;l
DCP MSG DATA DAPS/DDS | DAMS-HT DECODED HEX-ASCI I APPLY VIEW FULL MSG |
"BRT@dZ

Client Demo [ CPU Usage: 0% | I

MEMORY [ Totak 25,766 KB ] [Alocated: 24.352 KB | [ Overhead: 1.402 KB |

| ALLDCATIONS [ Totat 285,095] [Allocs/Sec: 10357 ]

WINDOWS [CPU Usage: 0% | I

MEMOR'Y [ Commit Size: 43,728 KB | [ Working Set 50,850 KB |

I I UP TIME: 00:15:55

| UP sINCE: 19/077 22.10:22 |

PCUTC: 19/077 22:26:17 .:E‘
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DAMS-NT Client: Overview [Yilcomyj

» GUI Based Application Built Off Same Code Base as the DAMS-

NT Server.
= Provides same “look” and “feel” as the DAMS-NT Server.

= Specifically designed to connect to the DAMS-NT Server sockets.
= Does not include direct interface to hardware components, but ...
= Allows status monitoring and limited control of DAMS-NT Server via
the Stat/Ctrl socket.
» One DAMS-NT Client can monitor multiple DAMS-NT Servers

= In example screen shot on previous slide, the DAMS-NT Client is
monitoring both DAMS-NT Server A and DAMS-NT Server B.

= Each DAMS-NT Server appears in single window with tabbed pages
analogous to main DAMS-NT Server status windows.

» Client can also be configured to monitor message/channel
reception from on or more DAMS-NT Servers.
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DAMS-NT Client: Stat/Ctrl Socket [;Ecom/

» Provides remote status and control of DAMS-NT Server.

» Collects main Server status screens into single tabbed window.
= DPCM Status:
¢ Basic Monitoring and Control of the DPCM.
e Parrots the Operation and Demod tabs from the Server.
= Slot Status:
e Parrots status information on Cages and Demods (Slots).
¢ Allows configuration changes to demods.
= (Cage Status:
e Parrots cage status grid.
¢ Allows IIM Pilot to be controlled.
= Event Log
e Separate memo view of the DAMS-NT Event Log.
e Recalls last 100 Events on connect.
¢ New Events added as they occur.
= Server Status:
e Parrots DAMS-NT Server sockets status.
e Shows the sockets this Client is connected to.
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DAMS-NT Client: Stat/Ctrl DPCM

Operation | Demaod |

DPCM1I SlotStatusI Cage Statusl Ewvent Logl SockelStatusI

% [server A] [RTA East] [A SERVER: PRIME] [B Server: Backup] [192.168

Main Status

Pilat 1
2 @
LOCK ACTIVE

DPCM State:
IRIG Out:

GPS Status:

PSA WIDE AGC
1],

PS5 B

BAND 0K

9: Pilot Locked
Uszing IRIG 1M
MHeed GPS Time

IRIG In: Present

Pilat 2
@ O
LOCK ACTIVE

—%CO. Filat, & Gain Levels

VLD Freq Hz):

460 | WCO Volage V)

2007 |

‘wide Band Gain:

+17.4 | Active Pilot Level:

470 |

‘WE Level [dBm):

318 | Maize Flaar:

+1439 |

[Yilcomyj
=1ofx]

M ain Functions

Swap Pilats |

DPCH Idle

Pilat Search |

rIF Status
Frequency (MHz]

I £2.05046

[ uP 5YN LOCK

I 2227491

[ DN SYN LOCK

I 164.8387

Limited to just Operation and Demod tabs.

Operation and Demod tab pages are identical to DPCM status from
DAMS-NT Server with exception of lack of ALARM button.

If second DPCM present in system, a DPCM2 tab page will be shown
between DPCM1 and Slot Status.
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DAMS-NT Client: Stat/Ctrl Slot Status

[gcom/

| mmEm m s m s mmm = s =

VV VYV

demods in a particular cage.

March/April 2019 Microcom Design, Inc.

- —_————
Slot Status Summar CAGED | CAGET | E.&GE2|
UGG i Cid [Slot [ Mode]__Chan__| Boud | State |Stet |GDF | Info <]
1 - 1 1 & €51 11E HEEEE
1 & CS1 13E
Tatal Slots: 120 1 7 Cs1 15E
Tatal Demads: 120 2 8 51 17E
Azzigned Demods 109 2 g o5 19€
Unaszigned Demods: 11 2 10 ©s9 HE
Demods & 100 bps: i 5 41 0s 2aE
Demods @ 300 bps: kil 2 12 o Sep
Demods @ 1200 bps: 5
Demods in &UT0: 73 g 13 Eg] ESE
Demods in C51: 7E
Demods in 052 ] 3 15 €81 FNE GlslFls|o] 737
Diemods in Dual 32 4 16 CH 33E
Demods with Warning: 0 4 17 CE51 35E b
Demods with Erar: ] 4 18 CS1 3I7E
4 13 CS1 39E
5 20 CH1 41E
5 21 Cs1 43E
§ 22 CS1 45E HEEETH
§ 23 CS1 47E GISIE] 51| -
Z - R = tnmti=t | |

Summary information provided on left for all cages.

Slot Status by cage accessible via additional tabbed pages on right.
Information in Slot Status grid identical to Server.
Need to use slide bar or expand Client window to see Slot Status for all

95




Set |IMs to Pilat] | SetIIMstoF’ilot2|

Cage Status information identical to equivalent grid in Server.
Event information captured on separate tab.

For Server in Prime mode, can also use Client Cage Status to set all
IIMs to Pilot 1 or Pilot 2.

» For Server in Backup mode, the buttons are disabled.

YV V V
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DAMS-NT Client: Stat/Ctrl Event Log [_'_h:om/
i m] 4

% [server A] [RTA East] [A SERVER: PRIME] [B Server: Backup] [192.168
"DPCH 1| Slot Status | Cage Status  EventLog | Socket Status |

—System Event
églear |_4
4 15077193342 078 [DAMS-NT: RIZ Esst] AFPLICATION OFENED ;I
4 15077153333 062 [RACK:RTAZ Esst] [CAGE:Z] IIM ACTIVE PILOT : Pilot 1
2 150771532334 024 [RACK:RTL E=gt] [CAGE:0] [CARD:5] [DEMOD:-20/20/0] COMM DEMOD DOWHN
4 15077153234 062 [RACK:RTL E=st] [CAGE:0] IIM ACTIVE PILOT : Pilot 1
4 15077133334 087 [DAMS-NT: RTIL Eszst] SERVER L IS PRIME
4 15077153334 062 [RACK:RTA East] [CAGE:1] IIM ACTIVE PILOT : Pilot 1
4 13077133408 07 [DAMS-NT: RTA East] SERVER B IS BACEUP
4 19077193407 065 [RACK:RTR East] [CAGE:0] SERVER B CONNECTED
4 15077193407 065 [RACE:RTA East] [CAGE:1] SERVER B CONNECTED
4 19077193407 065 [RACE:RTA East] [CRGE:Z] SERVER B CONNECTED
4 15077192409 047 [DECM East] DDCM CONNECTED : 192 _168.54_ 217
4 15077192411 050 [DPCM East] PILOT LOCK : DILOT 2
4 15077153411 052 [DPCH E=sst] PILOT AEC LOCE : PILOT 2
4 15077153440 081 [DPCH E=st] AUTO PILOT SWITCH TO : Pilot 1
3 15077153441 04% [DPCHM E=sst] PILOT SWITCH : TO PILOT 1
w
| 3

» Client Event Log tab captures DAMS-NT Server Events.
» On Client launch/open, the last 100 Events are automatically extracted.

» Clearing the log at the Client only erases the Clients log; the Server’s
Event log is unaffected.
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DAMS-NT Client: Stat/Ctrl Socket Status [YICOIMM/

% [Server A] [RTA East] [A SERVER: PRIME] [B Server: Backup] [192.1¢ o (=] |
DPCH 1 I Slat Slatusl Cane Slalusl Ewent Log Socket Status |
Socket
Port/IP Addiess | Socket Type | Status | R Bytes/Sec | TH Bytes/Sec |
17010 DAMS-NT DCP Listening
17014 DaMS-HT HIO 2 GO1R
17011 DAMS-NT Event Listening
17015 DARS-MT Stat/Cbl 1 5350
152168.54.19 MIC-MUR 0 Cannected 730
152168.54.20 MIC-tL Connected E16 16
192168544 MIC-MLUX 2 Connected 2025 32
rConnected Socket:

Local Port | Socket Type | Remote Port | Remote Addr | R Cht | T Cnt | R=/T Dep |
17014 DAMS-MT HIO 3959 192,16 (D FE3E3
17014 DARMS-MT HIG B1ERY 192.168.54.240 4495
17015 CAbASMT Stat/Thtl 51040 192.163.54.240 1 14800
52403 MIC-h L= 0 4001 192.168.54.19 218126 14610 28288
Rz404 MIC-h LI 1 4001 192.168.54.20 213816 14809 29119
B2405 MIC-hLIx 2 4001 192.168.54.21 130797 14808 20955

» Socket Status information identical to equivalent grid in Server.
» Any connected sockets from this DAMS-NT Client will also be indicated.

> In this example the DAMS-NT Client has a HIQ conenction as well as a
Stat/Ctrl connection.

March/April 2019
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DAMS-NT Client: Stat/Ctrl Client Menu

[gcom/

% DAMS-NT Client r1-47 [Client Demo]

File | Client Window Help
p—
Disconnect from Server

Df  Close Client [Server A]

1] System Configuration
Select Active Pilot
View L3
Switch Server to Backup Mode

LOCK ACTIVE | PSA WIDE

Configure System/Cage Demod Defaults

[P

—Spacecraft
" MoDefault ™ West & East ¢ Other

IE_ ID Mumber: m

—Extended Configuration

—Ext Config Flags——— ~Frame Limit—
[~ Channel Reverse " OBits
Lock Limnit
[~ Phase Reverse .
2.0 dBm EIRP : C 1Bk
v lgnare Binary
¥ lgnore EOT MSE 100 & 2Bits
—Acquiztion Range Low High
v Set by Maode I Hz I Hz

Lancel |

% DAMS-NT Client r1-47 [Client Demo]

File | Client Window Help

OF

Disconnect from Server

PRIME] [B Server: Backup] [192.1

Close Client [Server A] -1t Log I S ocket Status I

118 BAND

System Configuration
Select Active Pilot

Set IIMs to Pilot 1
Set [IMs to Pilot 2
Set DPCMs/IIMs to Pilot 1
Set DPCMs/IIMs to Pilot 2

PS B LOCK AC
OK

View 3

Switch Server to Backup Mode

DFCM State: 9: Pilot Locked
IRIG Out: Uzing IRIG IN
GFPS Status:  Need GPS Time

IRIG In: Preszent

» System Configuration menu item allows access to dialog to configure
default settings for demods.

= Either by whole system or by individual cage.

= Generally only set on initial install.

» Select Active Pilot menu item allows the active pilot for either the IIMs
or the DPCM and IIMs to be selected.

= First two sub items same function as on Cage Status tab.

= DPCM Pilot can be individually set by using Swap Pilots button on DPCM
Operation tab.

March/April 2019
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DAMS-NT Client: Stat/Ctrl Client Menu

[gcom/

% DAMS-NT Client r1-47 [Client Demo]

Fle | Client Window Help

Disconnect from Server

Socket Status

Of  Close Client [Server A] tnit Log
D System Configuration
Select Active Filot 3

DPCM 1 Pilot LevelMoise Floor
DREM 2 Bilok Level/Moise Flaar

Switch Server to Backup Mode

L

PSA WIDE AGC PSB LOCK ACTI

BAND OK

.]K

% DAMS-NT Client r1-47 [Client Demo]

File | Client Window Help

DF  Close Client [Server A]

Ci ct from 5
Disconnect from Server L BACKUP] [B Server: Prime] [19

PFilat 22—
8 C
LOCK ACTI

vent Log I Socket Status |

0 System Configuration
Select fctive Pilat r
View

P5A WIDE AGC PS5B
OK BAND OK

viewed.

% [Server A] [RTA East] [A SERVER: PRIME] [B Server: Backup] [18
"DPCH 1 DPCM 1 Graph I Slot Statusl Cage Statusl Ewvent Logl Socket Statusl

@ o i Yy o | vMin[ 0 va| 50
RTA East
DPCM East Pilot Level | Noise Floor

15 Minutes

E Start Log

(SInd) esioN eseud

=1ofx]

I~ Pilot 1 Level

|l Pilot 1 Amp Noise
[ == Pilot 1 Chn Hoise

[ == Pilot 1 Phase RMS
[ = Pilot 2 Level

[ = Pilot 2 Amp Noise
[ == Pilot 2 Chn Noise

[¥ == Pilot 2 Phase RMS

View menu item used to launch Pilot Level/Noise Floor DCPM graph.
Graph shown in new tab page.
If second DPCM in system, its Pilot Level/Noise Floor graph can also be

» Last menu item allows Server to be switched between Prime and Backup
operation. Note when in Backup mode, active pilot control is disabled.

March/April 2019
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DRGS Software Components
Demodulator Configuration
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DAMS-NT: System/Cage Setup L-'] cCcormm/

Configure System/Cage Demod Defaults il Configure System/Cage Demod Defaults il
—Spacecralt —Spacecralt
" MoDefault  West ¢ East (" Other IE_ 1D Number: I 18 " BuSvstem (" ‘West ¢ East (" Other IE_ 1D Number: I
—Extended Configuration Extended Configuration
Est Config Flags—— [ Frame Limit— ¥ Set By Spstem rEut Config Flags—— [ Frame Limit—
[~ Channel Reverse " 0Bis [~ Channel Reverse " [Bitz
Lock Limnit Lk Lirnit
[~ Phase Reverse ) [T | Fhase Reverse )
750 dBm EIRE _ 1Bt 25.0/ | dEm EIRF : 1 Bit
¥ lanore Binary ¥ | [arore Binar
W lonore EOT MSB 100  2Bis W laricre EOT WEB 100 1 2Bits
—Acquizition Fange Low High —Acquizition Fange Lo High
[+ Set by Mode I Hz I Hz [+ | Set by fode I Haz I Haz
0k I LCancel | 0k I LCancel |

» Define Spacecraft for System and/or Cages

In future NOAA may no longer utilize Odd/Even East/West convention.
International channels may be monitored on both East and West.

What really determines Spacecraft is RF/IF path and where the dish points.
System can have “No Default”’; Cage can be set to “By System”.

» Extended Configuration:

Define default settings for demods.

Facilitates global system changes, e.g. setting Lock Limit for all demods.
Cages can be defined individually or all at once.

Cages can have Extended Configuration “Set By System”.
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DAMS-NT: Extended Configuration [Yilcomyj

> Generally defined on System wide basis. e —— |
» Can be overridden on Cage (not common) Spam
or demod (fOI‘ tl‘OUblEShOOting) basis. £ NoDefsuk © ‘west & Esst ¢ Other |© 1D Number | 16
> Optlons : rExtended Configuration
Ewt Config Flages————— Frame Limit—
= Lock Limit — level below which demods will Lok L I Channel Reverse “ 0Bis
not lock and attempt to receive messages. 20 dBmERP I';Z:‘Zfzg‘;‘:fe 180
= Frame Limit — allowed bit errors in FSS. M lgnoeEOTMsE 100 | © 2Bis
= Extended Config Flags — special demod esuEenRanae o, High
configuration and message handling. PioetyMede [ THe[  he

= Acquisition Range — frequency range o
relative to channel center outside of which -

LCancel |

demod will not receive messages.
> If "Set By System” option checked, then Cage Extended Config comes from
System.
> Similar option in demod configuration to get Extended Config from Cage.
= Extended Configuration can flow down from System to Cage to Demods.

= If parent (System or Cage) defaults change, demods will be automatically
reconfigured.
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DAMS-NT: Extended Config Defaults [Yilcomyj

» Lock Limit: 25.0 dBm EIRP [ e Confis Flg T
= Determined by NOAA/NESDIS. ook L [~ Channel Reverse C 0Bis
» Channel Reverse: Unchecked O EmERE | e « 18
= Determined by IF spectrum. % lgnors EOT MSE 100 & 2Bis
= Latest DPCM does not reverse ~Aequisition Range— High
channels in 5 MHz IF. ¥ SetbyMods | Ha Ha
» Phase Reverse: Unchecked
] ;ﬁegfslg follows Channel » Frame Limit: 2 Bits
> Ignore Binary: Checked » Determined by NOAA NESDIS
= No Binary Specification Yet. " Has always been set to 2.
= Early DCPs erroneously » Acquisition Range: “Set by Mode”
reported message was Binary = CSI: + 500 Hz
when it was in fact ASCII. = CS1: + 150 Hz
» Ignore EOT MSB 100: Checked = Dual: + 500 Hz

= To address some older 100 bps
DCPs that had an issue.
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DAMS-NT: Demodulator Configuration

[gcom/

>

using popup menus in appropriate Slot Status grid.

YV VY

(Server) menu item.

Launches Configure Slot(s) dialog.
Dialog will be initially populated with current configuration for slot.
If Server is Backup, Configure Slot(s) dialog will be in “View Only” mode.

% [Server A] [RTA East] [A SERVER: PRIME] [B Server: Backup] [192.168

"DPCM 1 Slot Status | Cage Statusl Event Logl Socket Statusl

rSlot Statuz Summary————————————

'CAGED CAGET | cagez |

=] ]

March/April 2019

Total Active Channels g Crd[Slot|Mode| Chan | Baud | State | Stat |GOP | Info | 4
1] - 1] 0 40 C51 ... RIE ElEiEl =111
e . 0 83l Configure Demod
atal Slots: n a5
Total Demods: 114 0 a7 gl LTS
Azgigned Demods 108 1 g9 Cage - Configure Defaults
Unagzigned Demods: 11 1 a1
Demads (& 100 bps: 1] 1
Demads (& 300 bpz: K| 1 o
Demaods (& 1200 bps: 5
Demods in AUTO: 72 2 i
Demods in C51: 75 2 55E L
Demods in C52: 1 2 100E
Demads in Dual: 3z 2 101E
Demods with W arming: 0 3 103E
Memads with Frear n 3 1N&F

Microcom Design, Inc.

Can be accomplished from either the DAMS-NT Server or the DAMS-NT Client

Move cursor over row for desired demo and right click on mouse.
Click either the Configure Demod (Client) or Cage/Slot — Configure Demods

% Slot Status

|Sict |Made | Chan

Baud

Cr
1]
1]
1]
1]
1

1

1

1

2
2
2
2
3
3
3
3
4

0
1
2

C51 1E

51 |
C51
£51
C51
C51
C51
£51
C51
C51
C51
C51
C51
Y
C51

£l E
-ﬁlilﬂ it -

State |Stat [GDP | Info | «||
CISIFlSlIl

0 clslelsl] -

clslel =11 faaas

Slak - Hiskory

Cagealok - Configure Demodi(s)
Cage - Canfigure Defaulks
Cage - all Demods Extd CRg By Cage

Sort Demods This Cage Only
Insert Demaod Channels
Remaove Demod Channels

Cage -
Cage -
Cage -

Clear Cage Messages
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DAMS-NT: Configure Slot Dialog [Yilcomyj
> Slot State: x|

r—Standard Configuration

u NO DemOd = A demOd IS no _?'l'oﬁéua[tluemod (" Disabled @ Prefened " Locked
physically present in this slot. ~Hode
. . f+ [CS1 52 ¢~ Dual C51/CS52
= Disabled = A demod is present but SaName o
will not be assigned to a channel. e ¢ 100
. . 300
= Preferred = Assignment is preferred Eh|—2'?N:|b ¢ 12
at this slot, but can be moved on -  AUTA 100200
failure or sort. e @300
1 Spacecraft
. hzgk;glt: Assignment must stay at ( e 1
= Replaced "Slot Disabled” and “Slot | Evtended Configuetion === -~
" ¥ SetByCage Ext Config Flags————— Frame Limit—
Unused CheCkbOXES. Lt [T Channel Reverse 0 Bits
> Mode: g T -
7 lgnore +| JBits
= (CS1, CS2 or Dual CS1/CS2
. . . il I
= Changing the Mode will impact other P Setbytiode [ 500m= [ 500 ke
controls.
» Spacecraft is not definable on demod ok | _ Coed |

basis. Setting is based on Cage.
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DAMS-NT: Configure CS1 vs. CS2 [Yilcomyj

: x
> CS]. MOde- —ndardEonfiguration _I
n BaUd rates Of 100’ 300’ 1200 and ("Dtﬂ;a[t)uemod (" Dizabled % Prefered ¢ Locked

AUTO 100/300 still selectable. [ o 52 P
= “Ignore Long FSS” only available RS
In AUTO 100/300' Channe! Mumber :.:1323&
= 1200 BPS still provides “A Chan = e o v
Number” control. mal
= Always uses Bessel filter. e [ ONunter [

x|
—Standard Configuration > C S 2 M d .
Slot State O e .

¢ MoDemod ¢ Dizabled % Prefemed ¢ Locked

ot = Only Baud rates of 300 and 1200

= CS1 f+ 52 ¢~ Dual C51/CS52

Slot Murmber aI Iowed .

= BPS

S = Always uses RRC filter.

- = 1200 BPS no longer uses “A”
channel, but channel will be limited

[ m per CS2 specification.
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DAMS-NT: Configure Dual Mode [Yilcomyj

> Dual CS1/CS2 Mode 8
- Only 300 and 1200. _;:inaDuemod " Disabled (% Prefened ¢ Locked
= Will auto detect and apply correct S DS
filter based on FSS. .
> Dual CS1/CS2 Mode @ 300 bps: e

= Channels limited to 1-266.

Spacecraft
’7 Code: IE_ 1D Murnber: I 16

» Dual CS1/ CS2 Mode @ 1200 bps:

= “A” and “CS2” Channels shown.

x|
Standard Configuration

Slot State

¢ MoDemod ¢ Dizabled % Prefemed ¢ Locked
Mode

= CS1 52 + Dual C51/C52
Slat Mumber

I 13
Channel Mumber

[ &3
"A" Chan Number — £52 9200 Channel

| 4z| [ 307

Spacecraft

’7 Code: IE_ ID Mumber: I 16

= Both CS1 and CS2 channel centers
must be aligned.

= DASM-NT will not allow an invalid
setting.

= Should not be used too often.

March/April 2019
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DAMS-NT: Demod Extended Config

[gcom/

> First uncheck “Set By Cage” option.
> Lock Limit

= Has been useful in past when interference
present in channel (typically raised).

» Frame Limit and Ext Config Flags
= Not really a reason to override.

» Acquisition Range

= Could be useful to ignore interference or
other signal at edge of channel.
= Good use of a Custom Acquisition is to
monitor for interference near Primary Pilot.
* Primary Pilot: 401.8500 MHz
« Channel 100: 401.8495 MHz

= Primary Pilot right at the edge of Acquisition
Range for Channel 100.

= Typically tuning a demodulator to channel
100 results in a continuous Carrier Lock.
Primary Pilot

401.850 MHz
401.8450 401.8465 401.8480

401 .18510 401.8525

— e e
o7 | 98 | 9 [ 00 [ 101 | 102 |

March/April 2019

x|
r—Standard Configuration
Slot State
¢ MoDemod ¢ Dizabled % Prefemed ¢ Locked
Mode
f+ [CS1 52 ¢~ Dual C51/CS52
Slat Mumber BPS
I 50 100
'8
Channel Mumber 300
o i’ 1200
I = & AUTO 1004300
¥ lgnore Long FSS
[Receive C52 @ 300]
Spacecraft
’7 Code: IE_ ID Mumber: I 16
—Extended Configuration
[~ SetByCage —E#t Canfig Flags——— ~Frame Limit—
o [~ Channel Reverse " 0Btz
Lok Lirnit
[~ Phase Reverse .
200 dBm EIRP ) € 18it
¥ lgnore Binary
W lgnore EOT MSE 100 & 2Bis
—Acquizsition B ange Low High
[™ Set by Mode B00 Hz | Hz
0K LCancel |
2 43 [BlEl  orE jed =3 S A )
2 439 051 99 ClslF|slt]
2 B0 CS1 i 100E. ... GISIFISIT ECFG
2 8 51 101E SlslFlsls

Microcom Design, Inc.




DAMS-NT: Configure Slot(s) Dialog [_'_h:om/

> Apply To... option in DAMS-NT Server e — *
allows multiple demods to configured. e ol ¢ Beed C L
= Slot sets just the individual demod as e P P——
in DAMS-NT Client. T — ot
= Card sets all 4 demods on the QMB. B . & ot
- H Chantel Mumber -
Cage sets all demods in the nge. s o :E g
= Slot+ sets all demods from this slot to o ——— o
|aSt demod In the Cage. [Receive C52 (@ 300] | € Slot+
. Spacecraft at+/Chand-+
= Slot+/Chan++ sets this demod to the ot [ DNunbes [T S

channel specified and then all
remaining demods in cage to same

—Extended Configuration

. ¥ SetByCage —Ext Config Flags——— Frame Lirnit—
Mode and BPS, but increments i S € 0Bis
channel by 2 for each subsequent slot. 0 (| e e 15
. . . 7 lgrore = 2 Bits
> Apply To... options primarily
useful for test and initial setup. N e e

> Apply button useful for
configuring multiple demods as it
applies the requested change, but
does not close the dialog.

(]9 I LCancel | Apply |
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DRGS Software Components
Message/Demodulator Monitoring
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DAMS-NT Server: Slot History Screen

3 Slot History [All]

Bl <<Row1of1000:>

o 1828 44 > B

Cs1 EB5E

-
o

—

=)

N
53 C51 115E ADOCTEEA 124251 20:41:49.539 12/251 20:41:50.127 12/251 20:41:50.664 1125 OE-3 1000 258 270 4649 16.5 i) 1] 40.4 . M M M oo
| |78 CH1 125E 100  DDCI77BE  DDCAYFEBE 127251 20:41:47 532 12/251 20:41:48.631 12/251 20:41:50 867 3335 0E-5 1000 246 2688 470 169 0 1] 411 94 B N 'H oo
| |70 C51 141E - CE162444 CB162444 12/251 20:41:40.381 12/251 20041:40.977 12/251 20:41:50.367 9.986 345 [0E-9 938 =282 285 4619 208 i) 1] 408 170 M M M oo
| |83 CH1 167E - ABSVEROD  ABBFEROD 12/251 20:41:45.299 12/251 20:41:45.874 12/251 20:41:50.038 4739 145 [[E-9 1000 203 288 470 17.3 0 1] 438 1 M N M oo
| 190 C51  185E/334 1200 CDO3AB30  CDO3ABS0  12/251 20:41:41.281 12/251 20041:41.534 127251 20:41:43.748 8467 1225 0DE-9 93939 262 251 469 17.9 i) 1] 452 142 M M M oo
| |41 CH1 83E - 17BSBYFD  17B9BTFO 12/251 20041:40519 12/251 20:41:41.101  12/251 20:41:49.104 8,585 293 E-9 966 405 219 469 208 0 1] /5 -161 M N M oo
| | &0 C51 1E61E - CE464138  CE4BA138  12/251 20:41:46.299 12/251 20:41:46.868 12/251 20:41:48. 472 2173 53 0E-3 940 416 199 470 16.4 i) 1] 339 =21 M M M oo
| |101 CS51 215E - R0313520 B0313520 127251 20041:42 277 12/251 20:41:42. 861 12/251 20:41:48.011 5734 186 (CE-9 1000 180 306 470 17.3 0 1] 450 78 M N M oo
| |83 C51 181E/AA 1200 1170BEEC 1170EEEC  12/251 20:41:41.535 12/251 20:41:41.787 12/251 20:41:47.800 B.265 835 [0E-9 1000 235 252 470 17.3 i) 1] 448 -86E6 M M M oo
|| 3 | C51 7E - CEACYR02  CE4CYEO2  12/251 20:41:42.288 12/251 20:41:42.870 12/251 20:41:47. 247 4.955 157 [E-9 968 385 227 470 17.8 0 1] 3RT7 07 M N M oo
| |53 C31 107E - 17BE1ECE 17BE1BCE  12/251 20:41:40.517 127251 20041:41.112 12/251 20:41:47 276 6.759 224 [0E-9 932 326 244 4619 208 i) 1] 374 -BET M M M oo
| |74 CH1 145E - DDBES41C  DDEES4IC 127251 20:41:43.381 12/251 20:41:43.949 12/251 20:41:47.179 3798 114 [0E-9 938 260 2839 470 17.2 0 1] 425 794 M N M oo
| |85 C51 171E - BCE3A1BE  BCE3AIBE  12/251 20:41:40.296 12/251 20:41:40.873 12/251 20:41:47.009 6713 223 [0E-9 1000 211 235 4619 230 i) 1] 431 -46 M M M oo
| |17 CH1 35E - DE141484 DE141484 12/251 20:41:40632 12/251 20:41:41. 116 12/251 20:41:46.719 E.187 203 OE-9 1000 1.87 321 469 209 0 1] 463 638 M N M oo
| |82 C51 165E - DDAZZZFE  DDAZZZFE  12/251 20:41:43.283 12/251 20:41:43.870 12/251 20:41:46.567 3.284 94 OE-9 939 428 2089 470 17.3 i) 1] 34.2 1.2 M M M oo
| | 76 52 121E - R0354684 AO354684  12/251 20:41:45.127 12/251 20:41:45.715  12/251 20:41:46. 465 1.338 19 0E-9 1000 317 (225 470 17.2 0 1] 3BE 80 F N M oo
| |24 C51 45E - CE1476EE  CE147BEE  12/251 20:41:43.540 12/251 20:41:44.122 12/251 20:41:45.726 2186 53 0E-3 1000 272 243 470 16.8 i) 1] 403 -45 M M M oo
| |43 CH1 a7E - 1668CIC2  1BBBCICZ  12/251 200:41:40507 127251 20:41:41.107 127251 20:41:45.511 5.004 158 LE-9 931 323 243 469 208 0 1] 38E 206 M N M oo j
Im DAPS1/DDS | DAMS-NT HE=-ASCI lm FULL M5G HIDE S5TATS
"P90760331ky_@@e@d( " @T!|@x"@Ce @xX3I@AC?@P4Bc5Bz6" t9Ivw<BLI@x"@C@ @xY3I@KCu@S<BG =
STAT_EOM 0o =
BAUD RATE 300
FRAME CHAR H
FREQUEHCY DEVIATIOH —20.5 —20.3
AVERAGE POVER +39.5
HOISE POVER +15 .3
BIT ERROR RATE DE-9
SIGHAL-HOISE +24 .2
GOOD FHASES 329 332 99.1
PHASE STATS 0 DEG {+60) —-0.09 2.94
45 DEG {—-60) +0.08 3.59
90 DEG +0.26 3.08
135 DEG -0.57 3.02
180 DEG +0.05 2.96
225 DEG +0.63 3.01
270 DEG -0.51 2.93
315 DEG +0.02 2.66
HOD IRDE-PHAS HOISE -0.02 3.02 +0_63
HESSAGE CARRIER TIME 12,251 20:41:48_ 288
HESSAGE SYHC TIME 12251 20:41:48 756
HESSAGE FRAME TIME 12,251 20:41:48 _873 o
HESSAGE END TIME 12,251 20:41:51.143 -
K| ¥ 4
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DAMS-NT Client r1-47 [Client Demo] - [[HIQ Demao] [192.168.54.252][17014] Connected]
File Client Window Help ;Iilil
DCF Data (AL | DCP Summany |

LI I T B |
ALTIVE | o .05 4 4 » B — A <<Row1of10355> @

Par ﬂ
cs2 105E 0 & M 0
| |30 Cs52 61E BSELAFEOD  BSEDATBO  19/07817:40:20.305 19/078 17:40:20.885 19/078 17.40:29.048 8743 297 (DE9 939 242 247 468 227 1] 0 #5 15 R 16 N /N i1}
| 103 C51 215E 01032040 01032040 19/07817:40:25.519 19/07817:40:26.107 19/078 17:40:28.830  3.311 95 (0E-9 1000 1.88 315 470 189 1] 0 483 773 M 16 N M i1}
| |15 C51 31E CE33753C CE33753C  19/07817:40:20.263 19/07817:40:20.850 19/078 17:40:28133  7.870 266 (OE-9 100.00 .71 361 468 227 1] 0 437 13 MW 16 N ‘N i1}
| |81 Cs1 1E1E CE466428  CE4BE426  19/07817:40:26.269 19/07817:40:26.847 19/078 17:40:27.731 1.462 26 DE] 1000 273 (316 470 181 1] 0 455 21 N 18 N M i1}
| |36 C51 73E CE166064  CE1EE0B4  19/07817:40:25529 19/07817:40:26.106 19/078 17.40:27.842 2313 58 COES 1000 1590 292 470 181 1] 0 454 143 MW 16 N [N i1}
| |32 CsH B5E 3346C2B4  3346C2B4  19/07817:40:24.243 19/07817:40:24.846 19/078 17:40:27.570 3321 95 DE9 1000 221 (240 470 181 1] 0 424 125 MW 16 N N i1}
| 100 Cs2 205 3FFETIZ IFF2EAZ 19/0781740:24.266 19/07817:40:24.855 19/078 17:.40:27.525  3.259 91 OE9 932 255 240 470 184 1] 0 406 42 R 168 N [M i1}
| (Bl C52 121E FDO18C56  FDO18CSE  19/07817:40:26.312 19/07817:40.26.887 19/078 17:40:27.584  1.272 17 (DE9 1000 1.54 272 470 179 1] 0 423 56 R 16 N [N il1}
| |74 CH1 147E 3350750C  33BDFEOC  19/07817:40:25.267 19/07817:40.25.852 19/078 17:40:27.456 2188 53 DE9 1000 254 (267 470 17.9 1] 0 404 31 N 18 N M i1}
| |12 CS1 25E CEEDODS4  CEBDODS4  19/078 17:40:21.497 19/07817:40:22.087 19/078 17.40:27 531 £.034 197 (DE-S 100.0 1.71 345 470 183 ] 0 436 838 M 16 N M i1}
| |70 C52 135E 176CB3CA  17ECB3CA  19/07817:40:23276 19/07817:40.23.850 19/078 1740:27.026  3.750 110 (0E-9 938 266 223 4619 182 1] 0 3|3 01 R 16 N [N i1}
| |95 C51 201E A750DEF0  475005F0  19/07817:40:18.543 19/07817:40:19.129 19/078 17:40:26.971 8.428 287 (0E9 100.0 215 316 469 225 1] 0 465 10 M 16 N [N i1}
| |78 C51 155E CDDBOCOO0 DODEDCOOO 15/07317:40:22.288 19/07817:40:22.843 19/078 17:.40:27.012 4724 143 (0E-9 100.0 1.98 258 470 183 1] 0 #4353 13 N 16 N M il1}
| |54 C52 107E 177ED446  177ED44E  19/07817:40:23.255 19/07817:40:23.847 19/078 17.40:26.891 3636 105 (0E9 100.0 2239 258 4649 182 1] 0 #14 0E R 16 N /N i1}
| |44 [C52 B3E 16304486 1B3D4ABE  19/07817:40:24513 19/07817:40.25103 19/078 1740:26.759 2246 53 (DE-S 1000 278 (282 470 177 ] 0 42 1463 R 16 N M i1}
| |22 C52 45E 3BEDSE52  3BEDSESZ  19/07817:40:23150 19/07817:40.23.752 19/078 17.40:26.843  3.699 103 (0E9 936 2893 273 470 183 1] 0 423 152 R 16 N [N i1}
| |33 C52 67E FABIAAES  FAB3AAES  19/07817:40:23170 19/07817.40:23.750 19/078 1740:26.793  3.623 107 (OE-9 931 303 260 470 183 1] 0 75 82 R 168 N [M i1}
| 133 C51 739E 50327124 B0327124  159/07817:40:20.264 159/07817:40:20.849 159/078 17:40:26.745 6481 214 [DE-9 939 245 273 468 227 1] 0 431 20 N 16 N M il1}
| |80 C51 155E 336GFECO  33B6FECO 194078 17:40:24.258 19/07817:40:24.854 19/078 17:40:26.431 2173 52 (DE9 1000 179 (319 470 184 1] 0 457 137 MW 16 N [N i1}
| |31 C52 B3E BE00N 293FFEZ 393FER2 194078 174023969 19/07R174024 B0 194078 1TAN PR 446 2477 B4 DES 986 313 285 470 183 ] 0 436 3B4 R 16 N [N i1}
| |83 Cs1 1656 BBEM DD&1A3E4  DDATA3E4 19/07817.40.23.282 19/07817.4023.850 19/078 17.40.26.333  3.051 86 DE9 1000 1.6F (273 470 18.4 1] 0 433 1.0 N 168 N [N i1}
| | EE C52 12E  [ED0W DD4CCOEE  DD4CCOEE 194078 17:40:25279 19/07217.4025 857 19/078 17.40.26. 431 1.152 12 DE-9 1000 232 (251 470 166 1] 0 408 23 R 16 N M i1}
| |72 C51 143t WSBOM 3BOOTIEA  3BOOTIEA  19/07817:40:20.337 19/07817:40:20.940 19/07817.40:26.276  5.939 193 (0E9 100.0 1.75 363 4649 198 1] 0 436 281 N 16 N M il1}
| |13 C51 27E WSO 7SCOFG20  7SCOFE20  19/07817:40:20.289 19/07817:40:20.863 19/07017:40:26139  5.850 190 (0E9 1000 252 277 468 227 1] 0 406 79 MW 16 N [N i1}
| |75 CS1 145F  BEDON DODADDADE DODADDANE 194078 174023274 19/07317.4023 856 194078 174026099 2825 77 (DE-S 1000 230 278 469 182 ] 0 #a14 33 N 18 N M i1}
| |17 C52 35E DE133044 DE133044 19/07817:40:23916 19/07817:40:24.430 19/078 1740:26.014  2.098 50 COE9 1000 311 (228 470 183 1] 0 406 36 R 16 N [N i1}
| |8 C52 171E BCE327AC  BCE327AC  19/07817:40:23274 19/07817:40:.23.848 19/078 1740:25.904 2,630 B3 ODE-9 1000 212 (254 470 184 1] 0 38959 105 R 168 N [M i1}
| | 8 C52 17E BEE0N CE15028C  CE15028C  19/07B17:40:24.277 19/07817.40:24.855 19/07817.40:25552  1.275 17 (DE9 989 257 257 470 17.9 1] 0 3394 1.2 R 16 N M oo
| |26 C51 53E PEEON 17260232 17264232 19/07817:.40:23.287 19/07017:40.23852 19/07017:40:25455 2168 53 OE9 1000 166 256 470 183 1] 0 480 14 N 16 N [N i1}
| |55 C52 109 BEDIN 17FRMAE  1FVROIRR 194078 1740:232R9 19/07317.4073 851 194078 1FA0PRE0F 2238 53 [DE-S 1000 237 254 469 182 ] 0 #17 10 R 18 N [N i1}
| 104 C51 217 WBOOM 35416584  354165B4  19/07817.40:20.260 19/07817:40:20.846 19/078 17.40:25.197  4.937 156 (OE-9 937 244 232 4619 225 1] 0 452 &8 N 16 N M i1}

| |11 Cs 23E WS000 DEZCEEDE  DEZCEEDE 194078 17.40:20253 19/07217.4020.847 19078 17.40:25.010 4757 149 [0E-9 100.0 1.89 31.8 468 227 1] 0 451 26 M 16 N M i1} ;I

DCP MSG DATA D&PS/DDS | DaMS-NT DECODED HEX-&5CI I APPLY VIEW FULL M5G
"BSTAsG  xZ" An@@D@gl  @kA=G =7 Ak@@H@h@ @hi=G 7 Au@@0@ ¥V @eA=G x7 Ag@@J@h@ @jAsP g7 AT@@GEgX @vAsH =7 AQ@@E@QX @sisV x7°@_@@GEhT AEA=s" x7@@i@@F@hh A
“As' "27@AT@@GEhh AYA=f m7@AY@SHE@iP BRAse m7@Aj@@D@iP B[Asv' xZ@Ap@@E@IB B[i
Client Demo [ CPU Usage: 0% ] MEMORY [ Total 16167 KB ] [&llocated: 15,426 KB | [ Overhead: FEOKE | ALLOCATIONS [ Total 152,434 | [ Allocs/Sec: 8,780 ] ||
WINDOWS [ CPU Usages: 0% ] MEMORY [ Commit Size: 30285 KB | [‘Working Set: 38,375 KB | || UP TIME: 00:03:23 || UP SINCE: 19/075 17.37.06 H PC UTC: 19/078 17:40:30
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DAMS-NT: DCP Message Information [;gcom/

> Slot History and Client Message Screens Have Similar Format and Functionality,
but there are differences.

= GOES DCP Message List
e Slot, Mode, Channel, BAUD
Address Original, Address Corrected
Start Time, Frame Time, End Time, Message Time (Duration)
Length (in Bytes), Data Quality (BER,GDPH,PHNS,SNR)
Cage Pilot Level, Cage Pilot Noise Floor
Parity Errors, Invalid (Bad) Chars, DAPS Stats
Signal Strength (SS), Frequency Offset (FO), Frame Sync Char (FS)
e Modulation Index (MI), Data Quality Code (DQ), ARM Code
= GOES DCP Message
e ASCII, ASCII-HEX, STRIP PARITY
= Extended DigiTrak Message Quality Statistics
e Average Power, Frequency Deviation, Modulation Index/RMS Phase Noise, etc.
e Message Time Stamps (Start, Symbol, Frame, End) to a millisecond resolution.

> Server Slot History windows can be launched for individual demods.

» Client message window can be filtered to a specific channel or a subset of
channels.

» Monitoring message traffic can be useful for identifying system or demodulator
performance issues — e.g. if all or a large number of messages are poor, could
be an indication of a fault or interference.
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DAMS-NT Server: Slot History Windows [;Ecom/

% DAMS-NT Server r1-47 [DAMS-NT] [B SERVER: BACKUP] [A Se
File Setup Operations | Yiew Slot Window Help

Slot History (All DCPs)
Slot History (Errors)

S Slot Status

Spectrum by Slot

Erd|SIDt|Mode| Cha Pilot Level / Noise Floor History fo_| =
E - I8 DPCM Pilot Level Moise Floar

o 1 C51 3E

0 2 cs1| 5 |MORONclelelol]

1 =0

Cid | Slat | Mode |
0 80 CS1
&1

Chan
155

Baud

State |Stat [GDP [ Info | =]
ElslE| )] -
-S|F|S|I|
HEEEHE

> Use View menu to access ...

= “Slot History (All DCPs)” for all received
messages.

= “Slot History (Errors)” to see all messages
with errors.

» Placing the cursor over a slot row in
the Slot Status screen, right click the
mouse and select “Slot — History”

0
o a2
0 a3 Slot - History
e > C Iso be | hed by simpl
1 5 Cage/Slot - Configure Demod(s) an a SO e aunC e y S| p y
1 &6 Cage - All Demods Extd Cfg By Cage . . . .
1o double clicking mo dro
D e —— uple ClICKIN use In grid row.
2 o Cage - Insert Demod Channels
% Slot History [Slot82, Chan 163] i [=] 3
| I N I
J[ % e > B c«chow3cis
Slot [Mode | Chan | Baud | AddiCom | AddiOig | CamierTime | Frame Time | End Time | MsgDur | Len [BER [GDP [PHN [SMR | Piot | Moise | Par | Bad |55 | FO  [FS [MI [DO[4RM | =
| 82 cs1 | 183 DD4DZ1EE  DD4D21EE 19/078 181903261 19/078 181303653 19/078 181906230 2969 a2 470 190 0 0 437 06 M N 00
82 52 1626 NS00 :18: :18: : 265 OE-9 998 252 235 194 0 0 3\ 03 R N IN 00
PN C51 e3E  EEEN BIGN 463 | 184 [ 0 [ 0 [487] 461 [N [N W 00 |
| 182 ©s1 | 1B 74 . ] : 178 0 1971 i 0 488 231 N N N 00
| |82 csz g3 EE0M DD4CERDZ2  DOD4CERDZ  19/07818:18:20.278 19/0781818:20851 19/0781818:27.227  £.943 230 469 214 0 0 334 02 R N N @
| |82 cs1 g3 EE0M DD4C03%8  DD4CD338  19/07818:1811.502 19/078 181812104 19/078181817.040 5538 178 [0E9 | 993 (319 (240 470 191 0 0 385 837 N N N 00
7 Me2 1RaF  BEARM DDACCOFF  DRACCOFE 1878 181705 250 19078 1R 1AN3 AR? 19M7R 1A 1807 N2R 3778 110 ‘oFalaa e 2ea [PRN. 47n 171 n n 385 A& B on e oo

DECODED

IDEPMSGDATA DAPS/DDS |

DAMS-NT

HE#-A5CII I APPLY WIEW

FULL MSG I HIDE 5TATS

I BCTDfZDf [Df [Df [DE~DEf~DE~Df ]BkOBkQBkPEkHEk IBk IBKkFEkD@Dg@Dg@Dg@Dg@Dg@Dg@Dg@DgHgd®CHRL " @KFEVREUPRgdRh " @VIE@VX
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DAMS-NT Client: Socket Preferences

[;Ecom/

% DAMS-NT Client r1-47 [Client Demo]
File Client Window Help
Preferences Alt+P

% Preferences x|
Logging i
Sockets | General I Data Cluality I Formatting I
—Socket Preference
% 4 > P + = X
Socket Type | Socket Name | Open | Open on Start | IP Address | Part Mum |
PiDAMS-NT HID v HIG Demo v = 192.168.54.253 17014
| [Dem[DAMS NT DCP | Server & ¥ W 19216854253 | 17015
IAE] DAMS-NT HIQ Server B r r 192.168.54.264 | 17015

DaMS-NT Event
DAakS-NT Stat/Chl

—additional Preferences for DAMS-MNT HIQ Socket [HIQ Dema]
Parity Bit Intact &

Chan Filter: I

Log Folder; I

Log Set |1 | LogFilename Prefis: I

¢ OF. I x LCancel |

> Use the Sockets tab in the Preferences dialog to set up the DAMS-NT

HIQ socket.

YV V V
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Server A is .253 and Server B is .254 on the DAMS-NT subnet.
Port 17014 is for East and port 17024 is for West).
Use Open to launch Client now; use Open on Start to launch with app.
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DAMS-NT Client: Channel Filtering [Yilcomyj

» Use Channel Filter edit box above grid to specify channel(s) to filter on
and then click filter speed button (flashlight).

» Use comma(s) and hyphen(s) to specify multiple channels to monitor.

= Hyphen used to define range of channels (for example: 11-15 is equivalent
to 11,12,13,14,15).

AMS-NT Client r1-47 [Client Demo] - [[HIQ Demo] [192.168.54.253][17014] Connected]

=loix|
==

ACTIVE | e B 44> B :L'Q 5] << Flow 1 af 64 5> |T;|183

e I Far 1] -
CS1 163E 0E9 931 310 236 i] 3 yl M
| |82 C52 163E DD52335C  DDE2335C 194078 18:32:30.270 19/078 18:32:30.855 19/07818: 511 2241 0E9 983 334 223 0 1] R 16 M N
| |82 C52 163E DDS220EA  DDS220EA 194078 18:32:22259 19/07818:32:22.847 19/07818:3227.063 4804 143 0DE-9 1000 205 26.0 0 1] R 16 M [N
| |82 C51 163E DDE21570  DDE21570 19/078 183213267 19/07818:3213.8585 19/07818:3215.458 2191 53 O0E9 987 335 222 0 1] N 16 M N
| |82 C51 163¢  [ME0EM DDS20606 DD520606  19/078 183200273 19/07818:32.00.850 19/07818:3202133  1.860 41 0E9 10000 226 300 0 1] N 16 M [N
| |82 C52 163E DDS1F18C  DDSIF1BC  19/078 18:31:52271 19/07818:31:52.853 19/07818:31:57.629 5358 170 DE-9 1000 266 232 0 ] R 18 M N
| |82 C51 163E DDS1E2FA  DDS1E2FA  19/078 18:31:44.266 19/078 18:31:44.852 19/07818:31:45.815  1.549 23 0E9 1000 212 256 0 1] N 16 M [N
| |82 CSH1 1628 WE00W DODSI07E0  DOSID7ED  19/078 183133262 19/07818:31:32049 19/07818:31:35132 1870 41 0E9 1000 1.82 29.2 0 1] N 18 M [N
| |82 C52 163€  [E0EM DDS1C416  DDSIC416  19/078 18:31:23613 19/07818:31:24.200 19/07818:31:27.590  3.977 118 0DE-9 930 300 257 0 1] R 16 M [N
| |82 CSH1 163E DDS1A1FD  DDS1AIFO  19/078 18:31:03.272 19/078 18:31:03.851 19/07818:31:06.735 3463 101 DE-9 1000 204 286 0 1] N 18 M [N
| |82 C52 163E DDS19464 DDS19464  19/078 18:30:51.264 19/078 18:30:51.850 19/07818:30:57.346 6032 157 0DE-9 933 262 232 0 1] R 168 M N
| |82 C81 163 [E0ON DDS187IC  DODSIEFIC  19/078 18:30:41.492 19/07218:30:42.079 19/07818:30:47.202 5710 185 0DE-9 931 281 250 0 1] N 18 M [N
| |82 C51 163E DDS17798 DODS17798  19/07818:30:30500 197078 18:30:31.096 19/078 18:30:33.340 2,840 77 OE9 1000 1.75 378 0 1] N 16 M [N
| |82 C52 163 [ME0OM DDS1G4EE  DODSIG4EE  19/078 18:30:23.251 19/07218:30:23.852 19/07818:30:25.509  2.248 53 DE9 936 229 242 0 1] R 18 M [N
| |82 C51 163t WEDEM CDS15174  DODSIS174  19/078 183012472 19/07818:30:13.073 19/07818:30:18.196 5724 185 OE-9 1000 153 383 0 1] N 16 M [N
| |82 C52 163 [E0EM DD514202 DD514202  19/078 18:30:03.255 19/07218:30:03.852 19/07818:30.06.148 2893 77 OEQ 1000 201 253 Il o R 18 M [N
| |82 C51 163 WEDOM DD513492 DD513492  19/078 182353517 19/07818:29.54105 19/07818:2954.748  1.231 17 0E9 1000 1.58 337 0 1] N 16 M N
| |82 C52 163€  [ME0OM DD5127E4 DODS127E4  19/078 18:23:43.272 19/07019:29:43.850 19/07818:23.46.467 3195 89 0E9 576 383 205 0 1] R 16 M [N
| |82 C52 163F  WEDDW DDS1127E DOS1127E 19/078 182930273 19/078 182930 853 19078 18:2932149 287 77 OEQ 1000 193 283 0 ] R 18 M N
| |82 C51 163¢  [MS0EM DDS0E000  DODSOEOO0  19/078 1829.00.520 19/07818:23:01.108 13/07818:23.03.031 251 5 0EQ 1000 1.57 351 0 1] N 16 M [N
82 C51 163F NS0 DOSNDGRA  DOAODS3:  19/078 182860270 19/078 182060851 19078 182851 574 1304 20 OE-9 1000 156 343 0 ] M 18 M [N
" laz red 1raF  BERAMN NOENCREC MRENCEEC  19/N78 189844 292 19078 189844 851 10/07A1R22A5 A 1 BN 29 NF.A 10NN 1Ra 9RA n n [T T LI
DCP MSG DATA DARS/DDS | DAMS-NT DECODED HE=-A5CI I APPLY WIEW FULL MSG
bB1BETISTISTISTIRTI@TI@TI@TI@TI@TISTISTLETI@TKE@TLETLE
Client Dema [ CPU Usage: 0% ] MEMORY [ Total 16187 KB ] [Allocated: 14,738 KB ] [ Overhead: 1,448 KB | ALLOCATIONS [ Total: 150,481 ] [Allocs/Sec: 4,766 ]
WINDOWS [ CPU Usage: 0% | MEMORY [ Commit Size: 30453 KB | [Working Set: 37 748 KR | || UP TIME: 00:11:39 UP SIMNCE: 19/078 18:21:10 || PC UTLC: 19/078 18:32:50
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DRGS Software Components
Key Setup Information - Preferences
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DAMS-NT Server: Preferences 5-'-1 corrm/

> Certain setups can presently only be done at DAMS-NT Server.
= Need to access DAMS-NT Server Setup/Preferences menu.
= Launches the DAMS-NT Preferences Dialog.
= QOptions are grouped into seven distinct tabbed pages.

% DAMS-NT Server r1-47 [Microcom RTB East] [B SERVER: BACKUP]
Eile | Setup Operations View Slot Window Help
Preferences

IIM Pilot Configuration

Cage/System Configuration
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DAMS-NT Server: General Preferences [;Ecom/

» Define Application/Rack
Name T x|

Loaaing | Config/E vent Audit | Debug |

] Ap pea rs i n Titl e Ba r Genera | | DPCH eIz I D ata Quality | Sockets I Formatting |
- UTC Farrmat - Spstern Application/Rack Mams
> Deﬂne App Short Name [ra/nen annnan [Micracom RTB East

UTC Format - Cage App Short Mame

[ For W“"]dOWS Taskbar ----- HEH B [RTB East CAGE ONsme [CAGED
. . UTC Format - DCP DAPS CAGE 1 Mame [CAGET
» Define Unique Name for [ N

UTC Farmat - DCP Server CAGE 3 Mame IC,.-.\GE3
EaCh Cage [man /e s s e e S

= not commonly used et oy o e it
» UTC Time Formatting
» PC Date/Time Update

= Should not be checked

« DK I X Cancel |

= Servers kept in time

sync by NTP
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DAMS-NT Server: DPCMs/IIMs Prefs

[gcom/

>

>

March/April 2019

Define DCPM Name
= Status and Pilot Graphs
Define DPCM IP Address

= If DPCM is replaced, IP
needs to be updated

Allow DPCM Control
= Typically is enabled

Auto launch of DPCM Graph
= Just a convenience

Pilot 2 Active Color

= To distinguish when IIMs
operating on Backup Pilot

Auto Preferred Pilot

= Provides a mechanism to keep DPCMs and IIMs on Primary Pilot since it is

= Auto Switch Criteria intended to ensure switch back to Preferred Pilot
doesn’t happen too quickly and until Pilot is stable.

% preferences x|
Loaaing | Config/E vent Audit I Debug |
General DPCH 11t D ata Quality | Sockets I Formatting |
—OPCHM 1
Mame IP Address
IEast Prirnary |192,183,54,21? ¥ Allows DPCH Contral - [ Auto Launch DPCHW Graph
—DPCM
Mame IP Address
IEast Backup I‘I 9216854 218 ¥ Allows DPCH Contral [ Auta Launch DPCH Graph
—IIM Optian:
Filat 2 Active Color
IDalk Green VI
Ao Prefemred Filot
Operating Mode———— ~0n Manual Filot Change .. Auto Swhich Criteia—————
" Disabled - No Auta Switch * Do Mothing Pilat: | 1 Delay [secs]: W
& I Switch Based an DPCM 1 " Disable Auto Pilot Armplitude [AGC +/ dBm); | 5.0
£ 1M Switch Based an DPCM 2 " Update Prefered Pilat Phase Moise [less than): Iﬁ
v Ok, I X Cancel |
typically better controlled due to separate East & West parabolic antennas.
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DAMS-NT Server: Socket Preferences [_'_h:om/

> Socket Configuration: % Preferences ]
I Logaing | Config/E vent Audit I Diebug |
=  DAMS-NT Server Socket Port General |  DPcMsAMs | DataBudity Suckets | Fomating |
—Socket Preference
N U m be rS Socket Interface | Enabled | Port/|P &ddress |

1700
17014
17011

Lk S-MT DCP
DAMS-MT HIO
DaMS-NT Event
DsbdS-MT Stat/Crt
MIC-MU= 0
MIC-MU 1
MIC-MLU= 2
MIC-MLU 3
MIC-MLU 4

= NIC-MUX IP Addresses

» DAMS-NT Port Numbers
= Typically set to Defaults
= 1701x for East Ports
= 1702x for West Ports

> NIC-MUX IP Addresses

= First 3 octets determined by
network configuration

= Last octet is NIC-MUX last 2
digits of serial number
NIC-MUX 0 through 4 settings logically determine Cage 0 through 4 mapping.

If a NIC-MUX needs to be swapped ...
= First confirm with IT department that Network Switch Port Security is not enabled.
= Replace NIC-MUX and note new NIC-MUX Serial Number.
= Access Setup/Preferences/Sockets and edit last octet accordingly.

192.168.54.21
192.168.54.22
192.168.54.23

U VRV R ER

LT =

« Ok X Cancel |

YV VY
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Other DCS Components
DAMS-NT DigiRIT HRIT Receiver
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DOMSAT versus LRIT/HRIT Comparison [YICOIM/

> Both are satellite rebroadcasts of all DCS messages received by
NOAA.

» DOMSAT streams DCS messages, while LRIT/HRIT transfers
files.
= For efficiency, multiple DCS messages must be collected into files.
= DOMSAT stream “dedicated” to DCS, LRIT/HRIT stream shares multiple
NOAA products; DCS, EMWIN, Imagery.
> DOMSAT uses Domestic Satellite, LRIT/HRIT broadcast over

GOES.

= DOMSAT requires annual funding, LRIT/HRIT has no user recurring satellite
usage costs.

= DOMSAT has limited coverage outside of CONUS, LRIT/HRIT has
hemispherical coverage.

= DOMSAT primarily used for other data, GOES LRIT/HRIT dedicated to
environmental usage.
» DOMSAT frequency in Ku band, while LRIT/HRIT in L band.
= DOMSAT highly susceptible to weather fading, LRIT/HRIT far more robust.
= DOMSAT service to be discontinued in May 2019.
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HRIT versus LRIT [Ylcom)/

» HRIT is also known as HRIT/EMWIN

= Emphasizes the use of HRIT for Emergency Managers Weather
Information Network.

= Previously EMWIN had a separate downlink from the satellite.

» Basic structure and information content remains the same:

= Data packeting and forward error correction unchanged.

= Virtual channel scheme unchanged.

= Originally DCS file format/structure was unchanged.

= New HRIT DCS File Format recently adopted and implemented.
» Operation changes:

= Increases information data rate from 128 kbps to 405 kbps.

= Downlink frequency changed slightly from 1691 to 1694.1 MHz.

= Bandwidth increase from 400 kHz to 1.2 MHz to accommodate
higher data rate.
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DOMSAT Overview [Yilcomyj

DOMSAT
GOES (101° W) GOES
SPACECRAFT SPACECRAFT
WEST (137° W) EAST (75° W)

7

/
/ s

REMOTE DCPs

Users DOMSAT Antenna NOAA/NESDIS WCDA

1.2 - 2.4M Offset

» GOES West @ 137° W - DOMSAT @ 101° W - GOES East @ 75° W
= Geostationary Orbits

DCPs Uplink in UHF Band (~402 MHz)
DCS Downlink in L Band (~1680 MHz)
DOMSAT: Ku Band @ 11817.5 MHz

Y V V
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HRIT/EMWIN Overview [Yilcomyj

GOES
SPACECRAFT
EAST (75° W)

/7 i

GOES
SPACECRAFT
WEST (137° W)

/ P

N

e ‘ ﬁ

Users HRIT Antenna(s) NOAA/NESDIS WCDA

1.2 - 2.4M Prime Focus

GOES West @ 137° W - GOES East @ 75° W - Geostationary Orbits
DCPs Uplink in UHF Band (~402 MHz)

DCS Downlink in L Band (~1680 MHz)

LRIT Downlink in L Band @ 1694.1 MHz — FROM BOTH SATELLITES
NOTE: HRIT uses Prime Focus Dish versus Offset Antenna

oy =

YV V V V V
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HRIT Operational Summary 1 [_'_h:om/

» Downlink Frequency: 1694.1 MHz (L Band)
» Downlink Bandwidth 1.205 MHz
» Information Data Rate: 405 kbps (50.6 kBps)

» Forward Error Correction:  Convolution and Block
= Inner Code: Rate 2 Viterbi, Constraint Length 7
= Quter Code: Reed Solomon (255,223) — 223 information bytes and
32 check bytes; can correct up to 16 bytes in error

> Data Files are Packetized and Framed

* Frame: 1024 Bytes
e 4-byte FSS, followed by four interleaved 255 byte RS blocks.
e ~ 880 bytes of information in each frame.
= Packets: Variable up to 8 kilobytes
e Each Packet terminated in CRC-16.
e Large Files require multiple packets.
o First Packet contains HRIT Headers.
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HRIT Operational Summary 2 [_'_h:om/

> Files can be sent on one of 63 Virtual Channels (VC)

= Each Frame begins with a 6-byte sequence that defines the VC and
includes a 3-byte Frame Counter.

= Frame Sequence Counters are unique to VC.
» Each Virtual Channels has defined minimum and maximum data
throughput rates to essentially set a priority scheme.

= Smaller DCS files can be interspersed while a larger image file is
being transmitted.

= DCS legacy formatted files being transmitted on VC 31.
= New DCS files being transmitted on VC 32.

> LRIT is a Continuous Transmission

= A 64™ Virtual Channel (VC 63) is used for “Fill”, i.e. when there is
no data to send.

=  With coding overhead, actual transmission rate is 927 ksps (kbps)
405 = (927 / 2) * (223/255)
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DigiRIT Receiver: Front Panel [Yilcomyj

DAMS-NT DigiRIT
DIGITAL LRIT | NRIT RECEIVER

» 2RU 19" Rack Mount Configuration.
= Status, Setup and Test from Front Panel.

» Status
= LCD provides operational summary status.
= Red/Green LEDs for Signal Acquired and Client Connected status

> Setup

=  Simple two-button setup using LCD as feedback.

= Requires very little setup, and should rarely need to be changed
> Test

= RF monitoring connections.

= Diagnostic troubleshooting serial port.
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DigiRIT Receiver: Rear Panel [Ylcom/

> Power

= Standard 110/120 VAC Power Input
=  Power On/Off switch and visual indication.

» IF Connections
= 140 MHz (£14 MHz) Input — Typically used for standalone HRIT system.

= 70 MHz (£20 MHz) Input — Typically used when piggybacked of DRGS system; as in
the case of NSOF and WCDA.

= Input level range -80 to -20 dBm; above -40 dBm must use internal attenuator.
= Optionally enable DC power to feed with visual indication.
= Buffered outputs can feed other components.

» Network — Separate TCP/IP Connection for
= DCS connection to acquire just DCS messages formatted in DAMS-NT protocol.
» Raw LRIT/HRIT interface to receive entire stream of data.
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DigiRIT Receiver: NOAA Utilization [_'_h:om/

» Two DigiRIT units deployed at both NSOF and WCDA.

= One unit at each site monitoring GOES-East and the other monitoring
GOES-West.

= IF input for DigiRITs daisy chain from DPCMs.
= HRIT IF Frequency: 74.1 MHz
> Primary purpose is to provide Data Quality Monitor (DQM) function
similar to DOMSAT.

= DADDS can ingest the DCS messages received by DigiRIT and compare to
messages sent to PDA/HRIT.

= Messages not received can be optionally retransmitted.
= Unlike DOMSAT, HRIT DQM process can and must monitor to ingest
streams; East and West.
> Presently two separate DCS file streams are being generated by
DADDS; each stream accounts for ~3.5% of HRIT bandwidth.
= Legacy format provided only minimal, DAPS style, quality statistics.

= New format includes high resolution DAMS-NT quality statistics in a
compressed format that actually reduces overhead by 41%.

= New format also utilizes improved Abnormal Received Message (ARM) code
approach, which will eliminate need to transmit Informational Messages.
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DigiRIT: Special DAMS-NT Client

DAMS-NT Client r1-60 [Client Test] - [[DigiRTT] [192.168.54.102][4001] Connected] (=13
ile Client Window Help _|El|5|
DigRIT | pCs Summaryl
DigRIT Dats
Sync Acguired RS Emors——— DS Fle Handiin [ EhowEnarBrig | DES ¥Ce: 2 I lanore Invalid Fil
 Selected WCs | | [~ Save &Il DCS Files : + ™ lgnore Sequence Emrors
VI Ertor Messages: [0-63 o W S et B EETER MsgCnt: | 4262 o' I LogVC Stats
AIRSE
frers [ SaveEnors | eaDusicales o dononsoe it A des I~ HRIT DCS Dump
" Mo RS Erors [~ Save Mot NSOF Clear DCS | [~ Capture Latency
Tatal Frames Error Frames FER Total BS Blocks  Good RS Blocks Corr BS Blocks  Uncorr RS Blocks Corr BS Bits BS Yiterbi BER
26,819 | 0 [0.000E-04 | 107.276 | 107.276 | 0 0 0 0.000E-08
Fiezet Counts | Capture Counts | Capture & F\esell Fieset Grid | Fiezet Both | I~ Pause Counts [~ Auto Capture BER
WC Frames Fieed Solomon Packet Mum | YL Frames Feed Solomon Packet Mum | VT Frames Fieed Solomon Packet Num | ¥C Frames Fieed Solomon Packet Mum
0 0 04070 /A 16 0 0040 n/R 32 959 J436/040 91CR&D 48 1] 0/0/0 n/n
1 0 0/0/0 N/ 17 0 0:/0/0 n/n ] 0 0/0/0 N/R 43 1] 0/0/0 N/
2 g189 32756/0/0 4737C9 18 0 0/0/0 N/R M 0 0/0/0 H/B 50 1] 0/0/0 /R
3 0 0/0/0 /R 19 0 0/0/0 N/R B 0 0/0/0 H/B 51 1] 0/0/0 /R
4 0 0/0/0 0/ 20 1} 0:/0/0 n/a 36 1} 0/0:0 H/R 52 1] 0/0/0 H/R
5| 0 0/0/0 0/ 2 1} 0:0/0 /R 37 1} 0/0:/0 H/R 53 1] 0/0/0 H/R
E 0 0/0/0 H/n 22 0 0:/0.0 /R i 0 0/0:0 N/R 54 1] 0s0/0 /R
7 0 04070 /A 23 0 0040 n/R | 0 0040 H/A 55 1] 0/0/0 H/A
8 5173 20692/0/0 C3BBOC 24 0 0:/0/0 n/n a0 0 0/0/0 N/R 56 1] 0/0/0 n/n
g 5685 227407040 D78F7F 25 0 0:/0/0 n/n LAl 0 0/0/0 N/R 57 1] 0/0/0 N/
10 0 0/0/0 /R 26 0 0/0/0 N/R 42 0 0/0/0 H/B 56 1] 0/0/0 /R
1 0 0/0/0 /R 27 0 0/0/0 N/R 43 0 0/0/0 H/B 59 1] 0/0/0 /R
12 0 0/0/0 0/ 28 1} 0:/0/0 n/a 44 1} 0/0:0 H/R =11 1] 0/0/0 H/R
13 3192 12768/040 60C019 29 0 0:/0.0 n/n 45 0 0/0:0 N/R E1 1] 0s0/0 /R
14 0 0/0/0 H/n 30 0 0:/0.0 /R 48 0 0/0:0 N/R B2 1] 0s0/0 /R
15 2691 107644040 505C89 il 1020 41204040 AD1032 47 0 04040 N/R B3 1] 0/0/0 H/A
Syne Acquired @ 2019/03/19 18-48:57 = =] =
il ;l_l i _>lJ 1 ;l_l
File: pH-130728224€58-2A.des A
File Checksum OK: File=SBES95B5 Check=3BE835B5
Header Checksum OK: File=FO878EC1 Check=F0878ECL
File Name: pH-13078224658-A.dcs - Filename Fill OK
File Size: 8143 - Size OK — Size Fill OK
File Srce: NSOF - Source O
File Type: DCSH - File Type OK
Expansion Fill OK
69 Valid Messages
Latencies: 15078224717,6%,21.7,19.1,24.5,15.0,pH-15078224658-A des
NG ERRORS FOUND
[ o
Client Test [CPU Usage: 0% ] MEMORY [ Totak 17,891 KB | [Alocated: 16164 KB | | Dverhead: 1726 KE | ALLOCATIONS [ Totsl 20907 | [Allocs/Sec:1,133] |
WINDOWS [ CPU Usage: 2% | MEMORY [ Commit Size: 25,231 KB | [Waorking Set 28573 KB ] || UP TIME: 00:07:54 || UP SIMCE: 19/072 22:46:55 || PC UTC: 19/072 22:54:50
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DigiRIT DAMS-NT Client: Overview [Yilcomyj

> SpeC|aI version of DAMS-NT Client specifically developed for DigiRIT.

Originally written by Microcom as a means to test the DigiRIT when it was first
being developed in 2012.

= Was extended and used for validation of original DADDS LRIT dissemination
process.

= Was further extended and utilized extensively to assist PDA/HRIT contractor in
addressing latency issues with initial implementation of HRIT DCS transmissions
in 2017 and early 2018.

»  Was further extended in fall of 2018 to add Frame Error Rate and Bit Error
statistics in support of HRIT interference testing.

= Recently enhanced to support New HRIT DCS File Format.

» Installed on Process Monitor computer in Quiet Room when DigiRITs
were installed in 2018, but has not been accessible due to login
permissions issue, which was resolved as part of DADDS Refresh.

» Should be a useful monitoring and troubleshooting tool for HRIT DCS
dissemination specifically, and HRIT in general.

» May want or require additional enhancements once WCDA Operators
have had a chance to get familiar with application.

=  While it was written to test and monitor HRIT, and specifically DCS traffic, it was
not written to satisfy any specific NOAA operational requirements.
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DigiRIT Client: Socket Setup [Yilcomyj

. . . x|

» Since it was built e i

Off Standard _SDCketS;[j::t:nce | General I Data Qualiby I Formatting I Logging Debug |

DAMS-NT Client, “erH +- X

. _ Socket Tupe '| _ Socket Mame | D||:7en |Dpen$5tart | IP Address |F'0rtNum |

app includes all it om0 T e

standard Client

sockets.

» For DCS message
reception, use

DAMS-NT DCP __

Socket type i —.;::L:o;::::zre:es for DAMS-MT DCP Socket [DigRIT EE:S-NT e
> For overall HRIT o a

m.OI:] |t0 rI n g Vi u Se Log Set: m Log Filename Prefix: I

DigiRIT LRIT/HRIT o

socket type. £ o | X oo |

» DAMS-NT DCP Socket ingests DCS messages in DAMS-NT Protocol.
= Includes special extensions for DigiRIT status monitoring.
= Supports DAMS-NT Protocol extensions for enhanced HRIT file format.

» A single Client instance can interface to multiple DigiRITs.
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DCP Socket: New DCS HRIT File Format [YIC O/

% DAMS-NT Client r1-60 [Client Test] - [DigiRIT DCP] [192.168.54.101][4001] Connected]

File Client Window Help
DCF Data (ALL] | DighIT Status/DCP Summary |

ACTIVE | o[ G5 @ 4

=1oix]
=1=1x]

End Time Irngest Time ule] ;I
Cs1 JE 1 3 4.4 37 . 7:41:0 3 1000 1.74 L M
[m=y E7E BE0E s030c405 A b 19/07917:40:54 627 4.249 130 19/07317:41:07.913 7.0 380 . N [N
| |32 Cs1 175 [EO0M 4547D4DE  19/07917:40:45.396 19/073 174054552 2156 35 19/07317:41:07.913 1000 1.94 440 52 N [N
| |32 Cs2 144y SO0 43438334 19/07917:40:49.598 19/079 17.4054.323 4725 143 19/07317:41:07.913 1000 1.38 450 08 N [N
| |32 Cs1 164w SO0 DDE79204 19/07917:40:50.304 13/073 174054115 3811 114 19/07317:41:07.913 1000 1.78 465 08 N [N
| |32 Cs2 29E BE00N 1700008C 194073 174050285 19/073 174054316 4.031 120 13/07317:41:.07.913 1000215 338 21 N [N —
| |32 Cs2 T3E PE00N CE1R3M1E  19/07917:40:51.934 15/07917.40.54.300 2368 58 19/073 17.41:.07.738 970 358 384 10 N [N
| |32 Cs2 167 SO0 17E191F8  19/07917:40:50.282 19/079 174054129 3847 113 19/07317:41:07.788 935 284 3683 OEF N [N
| |32 Cs2 148w BEOOM 3363341E  19/07917:40:50.280 15/07917.40.53.843 3669 102 19/07317:41:07.788 1000 (1.8 400 08 N [N
| |32 Cs1 1476 [EO0M 3350D5F4  19/07917:40:50.274 19/079 174053967 3693 109  19/07317:41:07.788 1000193 445 175 N [N
| |32 161E SO0 CE442C4  19/07917:38:45.000 19/079 17:38:50.000 -~ 19/079 17:41.07.788 [ ;l
I DCP M5G DATA, DAPS/DDS | DAMS-NT HE=-45C11 I APPLY VIEW FULL M55

1.94 1.90

:BL 13.21

":PC 10 #15 0.00 0.00 0.00 D.00 O.00 O.00 O.00 O.00

PR 700 #1440 0_.00 0.00

WL 10

#15 1.92 1.86 1.93 1.89 1.91 1.90

Client Test [ CPU Uzage: 0% |

MEMORY [ Total 20,774 KB ] [Allocated: 13,820 KB | [ Owerhead: 1,954 KB | ||

ALLOCATIONS [Total: 61,876] [Allocs/Sec: 968 ]

WINDOWS [ CPU Usage: 0% |

MEMORY [ Commit Size: 30,547 KB ] ["waorking Set: 35,E3E|

UP TIME: 01:27:26

| UPSINCE:19/07916:16:14 |

PC UTC: 13/079 17:43:40

» DAMS-NT DCP Socket similar to other DCS message ingest windows.

> Key distinctions include:
Message Ingest and Latency columns — HRIT latency is typically 10-20 seconds.
Reduced, but improved HRIT message statistics
ARM flag and Missed Message reporting.

Slot reports HRIT Virtual Channel (32 is new format, 31 is legacy format).
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% DAMS-NT Client r1-60 [Client Test] -

[[DigiRIT DCP] [192.168.54.101][4001] Connected]

File Client Window Help = Iﬁllil
DCP Data [ALL) | DigIT Status/DCP Summary |
[
ACTIVE | o[ 2 44 b B B  <Rowicizzoo # |
Slot | Mode Chan Baud | PlatformlD Carrier Time End T|me Len Inest Time Latenc GODP |PHM | 55 FO Ml |DQ | FLG ARM ﬂ

N ERE 1500C52C g g 446 9.0 070 36 - |5 J N 0]

I IVE PE0EN 51809748 194079 17:50:50. .'-"D‘I 158/073 17:60:58.371 7670 258 ‘ISJD?S 175111, 0?2 127 - 37 +0 M M oo

I 12w [BE00M FOO1E38s  19/07917.50:52.626 19/079 176058708  RO82 198 19/0731751:11.072 12364 - 35 +0 M M oo

I gew  EDOM CES42122  19/07917:50:56.294 15/079 175058694 2400 EZ  19/0791751.11.072 12378 - M +0 M M oo

] 72 SO 3351527C  19/07917.50:54.291 19/079 175057652 3361 96 19/079175111.072 13420 ~ 43 +0 M M oo

I 205w SO0 BCCISC4C  19/07917:50:56.314 19/079 17:50:57. 74 1.427 25 19/079175111.072 13.3A — 34 +0 H 'M ]

I 150w SO0 3369F052  19/07917:50:54.311 19/073 175057610 3239 96 19/0791751:11.072  13.4B2 - 42 +0 M M ]

L& - = 148w SO0 33514488  19/07917.50:54.303 19/079 175057 468 3165 83 19/0791751:11.072 13604 ~ 43 +0 M M oo

1 133 S0 1669452C  19/07917.50:56.594 19/079 1750057723  1.129 14 19/0791751:.11.072 13349 - 48 +0 M M ]

I 1596 SO0 33ER0G44  19/07917.50:54.279 19/079 175057620 334 95 19/0791751.11.072 13452 R ] +0 M M ]

1 1536 SO 17F222E6  19/07917.50:51.275 19/079 175057603 G328 207 19/0791751:11.072 13469 - N +0 M M ] j
I DCP MSG DATA DaPs/0D5 | DikAS-MT HE=-45C11 I APPLY VIEW FULL M5G |

20-03-19 17:45% 303 327 1.5 7.9 18 .52 27 3.75 770 0 13 .6 842

20-03-19 17:30 220 219 2.9 5.2 18. 04 32 3.75 771 0 13 .6 825

20-03-19 17:1% @86 3%7 0.0 7.2 18.10 33 3.75% 771 0 13.6 801

20-03-19 17:00 140 338 1.3 9.4 17 30 35 3.75 771 0 13 .6 765

Client Test [ CPU Usage: 0% ]
WwINDOWS [ CPU Usage: 0% ]

MEMORY [Total 22,085 KB ] [Allocated: 20,181 KB ] [ Overhead: 1,903 KB | ||
MEMORY [ Commit Size: 32,288 KB ] ["waorking Set: 37,21 E|

ALLOCATIONS [Total 77,3717 [Alocs/Sec 11571 |
UP TIME: 01: 3500 | UPSINCE:19/07916:16:14 | PCUTC: 19/07917:61:15

> Improved HRIT message statistics only available from new HRIT DCS files.
= Good Phase (GDP) and Phase Noise (PHN) ARM flag not present.
= Signal Strength to dB instead of 0.1 dB.

= Frequency Offset reported in DAPS compressed format with 50 Hz
resolution instead of to 0.1 Hz.

= No ARM codes reported.
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DCP Sckt: DigiRIT Status/DCP Summary [YICOIM/

& DAMS-NT Client r1-60 [Client Test] - [[DigiRIT DCP] [192.168.54.101][4001] Connected] =|o] x|
File Client Window Help == =]
DCP Dataj4LL] DigRIT Status/DCP Summary |
DigiRIT Statu
Signal Strength RS Score Clients Message Counter State
FEE A | i " [[Co o]
Serial Mo: 1001 Main Wersion: %114 Slave Yersion: %1.13
HRIT IF Frecguency: 77100 MHz - Attenuation: 0dB WC Mode: Static (32.63.63.63)
Meszzage Summarnys
Info UTC 19 uTC 18 uTcC 17 uTcC 16 UTC 15 uTC 14
Received [Al/Emorz/Mizsed) 308521 26/646 3538341 20/685 352521 32/661 aE228M14/872 IR2IIN 23746 3504941 35/752
In Filter [All/Emorz/Mizsed) 3085241 26/646 353831120/685 35252132/661 38228144672 38233 23/746 38049/135/752
Info UTC 13 uTc12 uTC 11 uTcC 10 uTcC 9 uTcC g
Received [Al/Emorz/Mizsed) 346341 22/608 35161/4128/684 /OO AM194713 380384 204893 350571 05/684 34951 M112/6589
In Filker [AlEmorz/Missed) MBI 22/680 J5161/128/684 /0011184712 3803841204693 J2057/105/684 34951112/659
Info uTcC 7 UTC 6 UTC 5 UTC 4 uTcC 3 uTC 2
Received [Al/Emorz/Mizsed) 38033123/6870 35126/109/633 343381124676 3497E/103/658 38073/138/662 34372 150/683
In Filker [AlEmorz/Missed) 320331 29/670 J9126/109/633 3433811 2/676 3497E/108/658 320734138/662 34972150/683
Info uTtcC 1 UTC 0 uTcC 23 uTcC 22 uUTC 21 UTC 20
Received [Al/Emorz/Mizsed) 38087144671 382691127642 38032104/703 /0311731 35124108/705 35054/130/684
In Filter [AIl/E mors/Mizzed) 3R087144/671 3R2E9/112/642 /0321044703 /01117 35124/108/705 3R054/130/684
Info DAY 80 DAY 79 DAY 78 DAY 77 DAY 76 DAY 75
Received [Al/Emorz/Missed) BI7319/245813578 13112 0/0/0 0/0/0 0/0/0 0040
It Filker [ANl/Erore/Mizsed) BA7319/24581 3578 131524 0/0/0 0/040 0/040 0040
Client Test [ CPU Usage: 13 ] MEMORY [ Total 19595 KB | [Alocated: 17,814 KB | [ Overhead: 1,780 KE | [ ALLOCATIONS [Total 15295] [Alocs/Sec: 3773] |
WINDODWS [ CPU Usage: 0% ] MEMORY [ Commit Size: 31,493 KB | [Working Set: 33,82EI| UP TIME: 1 Day 00:40:28 || UP SIMCE: 194073 13:11:06 || PCUTC: 19/02019:51;34

> DIgiRIT Status parrots front panel status and other key information.
> Message Summary grid can be useful for identifying short term or daily outages.
= Reports total, and messages with errors (e.g. parity), and missed.
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DigiRIT Socket: Control Section [_'_h:om/

% DAMS-NT Client r1-60 [Client Test] - [[DigiRIT] [192.168.54.102][4001] Connected] =10 x|
File Client Window Help ;Iilil
DigRIT | DCS Summary |
DigiRIT Data
Sync Search RS Erors— | ~DCS File Handling . e DICS WCs: |32 v Ignore Invalid Fill
i+ SelectedWCs | | [T Save Al DCS Files [~ lgnaore Sequence Ermars
Y e s |_31 E7 I Save Duplicat [~ EnorMNotNSOF | pisgCrt | TETIE [ Log Ve Stat
" AIRS Emars BRI ¥ Log Duplicates e e
[~ Save Emors pH-19043121323-4 des [~ HRIT DCS Dump
€ Mo RS Errars [~ Save Not NSOF Clear DCS I [~ Capture Latency

» Control Section provides numerous controls to tailor operation
and monitoring:

Error Messages can be limited to only VCs of interest.

Reed Solomon (RS) Errors can be for selected or all VCs, or
totally ignored.

DCS Files can be saved in variety of ways for additional
analysis.

Long term latency information can be captured in files.

Special options for ignoring specific errors and capturing
additional info.

March/April 2019 Microcom Design, Inc. 139




DigiRIT Socket: FER/BER Section [;Ecom/

Total Frames Errar Frames FER Total RS Blocks  Good BS Blocks Corr BS Blocks  Uncor BS Blocks Corr BS Bits RS Viterbi BER “

| 392,245 | 6 |1_53I]E—I]5 | 1,568,980 | 1,568,640 | 322 18 2.980 |9_311E—I]?

Reset Counts | Capture Counts | Capture & Hesetl Reset Grd | Feset Both | [~ Pause Counts [ Auto Capture BER

» FER/BER Top Section provides running HRIT performance
statistics.

= Frames: Total, Error (at least one uncorrectable RS block),
and Frame Error Rate (FER)

= RS Blocks: Total (4 per Frame), Good (no errors),
Correctable, Uncorrectable, and total number of corrected
bits by RS algorithm.

= RS Viterbi Bit Error Rate (BER): Calculated from the number
of bits the RS corrects.

» FER/BER Section provides several controls to clear, capture
and control performance statistics and the VC Grid information.
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DigiRIT Socket: Virtual Channel Grid

[gcom/

VC Frames Reed 5 olomaon Packet Mum | VT Frames Reed Solomon Packet Mum | WC Frames Reed Solomon Packet Mum | WC Frames Reed Solomon Packet Nurmn

a 4 16/0/0 000R&5 16 a 0:/0/0 N/2 32 16215 64540/319/41 347C5C 48 0 0/0/0 H/R

1 18006 72024/0/0 SEBOER 17 5646 22584/0/0 37FDAE 33 a 0040 N/R 43 1] 0/040 H/R

2 E2318 249272/0/0 4B0812 18 a 0:/0/0 N/R 34 0 0/0/0 N/R 50 1] 0/040 H/R

3 1] 04040 N/R 13 1} 04040 N/R 35 0 0/0/0 N/R a1 1] 0/040 H/R

4 1] 04040 N/R 20 1557 6228/0/0 02E6FD 36 a 04040 N/R 52 1] 0/040 H/R

5 1] 04040 /R 21 0 04040 N/& r 0 0/0/0 N/R (53} 1] 0/040 N/

g 1] 04040 /R 22 14227 5E308/0/0 127A55 i} 1] 0/0/0 N/R 54 1] 0/040 N/

7 32788 131152/0/0 8RAC3F 23 7 28/0/0 001838 39 1] 0/0/0 N/L 55 0 0/0/0 N/R

g 159940 79760/0/0 OECO3R 24 156 £24/0/0 05CD75 40 a 0/0/0 N/L 56 0 0/040 /R

g 21678 85712/0/0 DARLFC 25 a 0/040 N/R LAl a 0/0/0 N/L 57 0 0/040 /R
10 1] 0/040 N/R 26 1} 0/040 N/R 42 0 0/0/0 N/R 58 1] 0/040 N/
11 1] 0/040 N/R 27 1} 0/040 N/R 43 0 0/0/0 N/R 59 1] 0/040 N/
12 1] 0/040 N/ 28 1} 0/040 N/R 44 0 0/0/0 N/R E0 1] 0/040 N/R
13 28344 113376/0/0 G5BBEC2 29 a 0:/0/0 N/L 45 0 0/0/0 N/R E1 1] 0/040 N/R
14 35030 140360/0/0 SEE0C2 30 a 0:/0/0 N/L 46 0 0/0/0 N/R E2 1] 0/040 H/R
15 33944 135776/0/0 553052 Kl 16747 EES858/0/0 AFR167 a7 a 0/0./0 N/R E3 85673 3422924040 FFFFCB

> Virtual Channel Grid summarizes statistics on each of the 64
virtual channels, including:

= Total Number of Frames
= Read Solomon Counts — Good/Corr/Uncorr
= Current Packet/Frame sequence number.
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DigiRIT Socket: Memos Section [_'_h:om/

Sync Boguired @ Z015/03/20 14:08:05 d 03/20/1%9,14:15:-41,38029¢,3,7.889E-06,1521184,1521172,0,12,0,0.000E-03 ;I ORG: pH-19043121137-&.dcs 2013703720 14:20:30 d
VC32Z2 @ 347577: VCDU Sequence Error — Exg DUPF 1: pH-150431Z21137-A_des Z015/03/20 14:Z0:43
VC=3Z 34TR45: RS Error: & (8), 7 (71, 1

- - -
4| | » 4 3 4 »
Header Checksum OE: File=F73E17DA Check=F73E17DAL d
File Mame: pH-190751€1653-2.dcs - Filename Fill CE
File Size: 8055 - Size OK - Size Fill COK
File Srce: NSOF - Scurce OE
File Type: DCSH - File Type CE
Expansion Fill OE
44 Valid Messages
4 Missed Message Blocks
1 Missed Message BAUD Errors
Latencies: 1507518170&,44,15.7,12.1,18.8,13.1,pH-190751616853-A decs
HC ERRORS FOUND

i~

K [

» Memos Section provides four distinct memo fields (from top left):

= HRIT Event/Error Log: Captures key HRIT events (e.g. Sync Acquired) and
errors. Errors can be filtered using settings in Controls Section.

= FER/BER and VC Log: Used to capture FER/BER statistics and VC summary.

= DCS File Log: Will log the filenames of any DCS files received with errors
and duplicate files received along with date/time stamp.

= DCS File Summary Memo: Can show file summary results for all DCS files
or only ones with detected errors.

» Memo sections can be easily resized as desired. Place cursor on vertical splitters
between upper three memos or the horizontal splitter, and click and drag.
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DigiRIT BER versus RS % Score

[;Ecom/

——\Viterbi BER

-=-RS BER

1.0E-1 ¢

1.0E-2 +

L

>
L

>

L 4
k4

1.0E-3 +

10E4 +

===S

1.0E-5 &

Bit Error Rate

10E-6 +

1.0E-7 &

\

1.0E-8 +

=

1.0E-9
30.0

40.0

60.0
RS % Score

70.0

80.0 90.0

100.0

» Reed Solomon Percentage Score is reported in DigiRIT LCD.
» Graph indicates the above 80% should expect virtually no data errors.

March/April 2019
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DigiRIT and DAMS-NT Client Demo
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Other DCS Components
Pilot/Test Transmitter
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P/T TX: Typical System Block Diagram [ycom/

DADDS Pilot/Test Tx Operational Concept

10 MHz IRIG-B RF Output
Reference Time Monitor
n 402 MHz
Modulation.
Tcpip | PIT Tx Modulator RS-232 RF Power
A ad Unit A "~ PACOMM " Amplifer 402 MHz
- PA Output
COMM CKT ™
12 VDC 12 VDC DC POWER
POWER POWER
SUPPLY B SUPPLY A 120 vAC
_TCPIP 120VAC 120VAC o High Power To Pilot
RF Combiner Antenna
10 MHz IRIG-B RF Output
Reference Time Monitor
> 402 MHz
< Modulation
° — > 402 MHz
I P/T Tx Modulator RS-232 RF Power PA Output
>| _ TCPIP . < > .
[ >> Unit B PA COMM Amplifer
COMM CKT >
12 VDC 12 VDC DC POWER
POWER POWER
SUPPLY B SUPPLY A 120 vaC
120 VAC 120 VAC e
------- T rweicen | @481 19:20:37)
. b |
Monitor
TCPAP DADDS Computer |
[aYaaas/asaaTaasalnen)
ol
L] Ln ™
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P/T TX: Operational Concept [_'_h:om/

> Segregate Control and Low Power RF (modulation) functions from High
Power RF functions. Each P/T Tx Unit consists of ...

= Pilot/Test Transmitter Control Module (a.k.a. Modulator) unit.

= Pilot/Test Transmitter Power Amplifier (PA) unit.

= Modulator and PA need to be paired, but are not a matched set.
» Pair Two P/T Tx Units to Create System

= One P/T Tx to provide Pilot uplink (High Priority).

= Second P/T Tx to be Test Transmitter (Low Priority).
» Second P/T Tx acts as Hot Backup to Pilot unit.

= QOriginally used RF Transfer switch to direct individual RF Outputs to
appropriate antennas under computer control.

= In 2016, replaced RF Transfer switches with high power RF Combiners.
= Provide for Pilot Auto Failover capability.

» Other Important Features:
= Single DADDS instance can control multiple P/T Tx Systems.

= Ability to have other DADDS instances monitor P/T Tx Systems (albeit with
single point of control).

= Front Panel backup operation.
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P/T TX: Changes Since Original Install [Ecom/

> New Modulator OCXO

= QOriginal OCXO began failing (drifting in frequency) about six months after
original installation.

= Almost, if not, all units experienced the failure.

= Due poor response and lack of support from manufacturer, the decision was
made redesign the P/T Tx to use nhew OCXO from different manufacturer.

= Microcom developed and retrofitted all six units with a patch board with the
new OCXO and some required additional circuitry.

= New OCXO has shown improved stability and better performance than
original device.

» Hardware changes led to additional software/firmware changes.
= Additional OCXO fault detection.
= Ability to operate P/T Tx without 10 MHz Station Reference.

= P/T Tx will use Station Reference if present, but will not shutdown if lost,
i.e. 10 MHz Fault downgraded from “Critical” to “Error” level.

» P/T Tx systems moved to 8M Shelter.
> Replaced RF Transfer switches with high power RF Combiners.
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P/T TX: DADDS Operational GUI

[gcom/

% [UCOMO1PTTXCMB] P/T Tx Tesk : DSN [GoesSql]

Filat/Test Transmitter | Local Event Logl Diagnosticsl

% Tabs | 4 Collapse | I o Filot/Test Monitor " Pilot/Test Eontroll | : : :

ALARM | PAT Tr s | P/T T=B

=101 ]

| BE Switch | Auta Failover Armed |

—Pilot/Test Tx Unit A

Control | Status I

—C
y Status

ONLINE RFON PAOK WOD OK

FFFFFFF

Reflected s
Power (dBm) ™5 & ™

VSWR

[192.168.54.151] Connec ted

|® Enabled | PilotTx  TestTx |

Filot Setup |

Pilot Frequency (Hz): |401.850.000

Pilot Output Level (dBm):

0.0 =

—Pilot/Test Tx Unit B

Control | Status |

—C
y Status

| 0 8 B8

ONLINE RFON PAOK WOD OK

Power [dBm]) E..'E- i

Reflected HH "
FPower [dBm] - i """

VSWR

[192.168.54.157] Connec ted

|® Enabled  Pilof Tx | Test Tu

Test Tx Control | Tx Repeat | Message Setup | Message |

Send Tx | Tx Level (dBm): |4?.l] 3:
Rate

Mode
Channel | 195 I—
Freguency (Hz) |7 E:; |7,%,
I 401,992,000
1200 |

FREQ

March/April 2019
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» Summary Indicators and
General Controls at Top

» Two Independent Pilot/Test
Tx Graphical Sections:
= Designated as A and B

= Does not force which is
Pilot and which is Test Tx.

=  Active and continuous
status feedback.

> BB Switch button now
disabled.
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P/T Tx: Alternate Configuration GUI

[gcom/

=101 ]

A] Primary Control : DSN [Goessqgl]

Local Event Log I Diagnostics I

- Tabs | Callapze | v F'iIot.-"TestMonitorI "I‘F‘ilot.-"Test Control " " "

ALARM | BT T | AN | Switch |

—Pilot/Test Tx Unit A
Control |Slalus| Comm I Test I
=5 y Status

e 0 8 8

ONLINE RFON PA DK HMOD OK

|® Enabled  Pilor T | Test Tx

Test Tx Control | Tx Repeat | Message Setup | Message |

Send Tx | Tx Level (dBm): |4l].I] 3:
ate

Forward M R
Power [dBm] |# "« & ode
Channell 195
roteetey B E oty ||
L cs2 300
401,992 000 |
VSWR = =

I~ Modulation Test

[192.168.54.151] Connected

—Pilot/Test Dutput Switch

East Ant Not Used
Flip Switch |
P/TTx A WestAnt

[192.168.54.161] Connec ted

& Preferences for [UCOMO1PTTXCME] P/T Tx Test ﬂ
Piot/Test Tw |

Auto Failover Delay
0 secs [0z dizabled]

F/T Tu A IP Address
[19216854.151 |

F/T Tx B IP Address IEast Ant INDt Used
| SWITCH

PTTx Output Switch IP Address CONNECTIONS
[19216854.161 [PIT Tt fwest dnd

¥ Contral Process for PAT Tx Set

March/April 2019
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» Design and implementation
does not preclude alternate
configurations.

» Graphical sections omitted if IP
Address not defined.

» Example: Single unit used as
test Transmitter only with
independent East/West
antennas.

» DADDS Process Preferences
used to define IP Addresses
and Switch Connection labels.
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P/T Tx: Modulator - Front Panel [;ﬂcom/

O e [Ycomj

PILOT| TEST TRANSMITTER
CONTROL MODULE

» Eight Status LEDs for Quick Visual Feedback.
= Pilot Tx Mode Active and RF ON.
= Test Tx Mode Active and RF ON.
= Status of redundant power supplies.
= Status of DADDS control (ONLINE).
= Status of PA COMM.

» 2-Line by 20-Character LCD for status message information.
» RS-232 Test Port for local monitoring and diagnostics.
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P/T TX: Modulator - Rear Panel

=

POWER B MICROCOM DESIGN INC.
P/N 6830011

O

DCPC PITTx
IF OUTPUT RF OUTPUT

POWER A

N —

» Two Independent Redundant Power Supplies (A and B)

= Each supply has independent Line Filter/Fuse/On/Off Switch and Output
Power indicator.

= “L" shaped tabs inserted into slots on back panel; single thumb lock screw
facilitates quick replacement.

= Similar to DAMS-NT supply, but lower power and wattage.
» PA Connections:
= P/T Tx RF Output (SMA) — Low Power RF (~ 12 dBm maximum output).
= PA COMM - Serial Communication, Power, and Control Lines.
» Station Connections:
= JRIG-B Input — Auto detected level (1.0 to 10.0 Vpp)
= 10 MHz Reference Input — Transformer Isolated (max 5.0 Vpp)
= RJ-11 TCP/IP Network Connection — To DADDS
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P/T TX: PA - Front Panel [Ylcom)/

POWER y
- N NS
MONITOR
— — = PILOT| TEST TRANSMITTER | |
@@ bc PWR 0 POWER AMPLIFIER
OVER TEMP o =
L | C [ = [[[ DC [ 11 [E— R [ ] DL
C [ [T D & = ™0 D { [ 1 D
) ~ [ 111 D C D C A — R -

» 10 Amp Circuit Breaker with On/Off Switch
= Serves as emergency cutoff,

» Two Status LEDs.
= DC Power — Indicates main 30 VDC is on.
= QOVER TEMP Fault.

» RF Output Monitor port — approximately 40 dB below main RF
output on rear panel.
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P/T TX: PA - Rear Panel [Ylcom)/

=
® ®

®

RF INPUT

ock air flow.

CAUTION
Do not block air fl

PA COMM MICROCOM DESIGN INC. .,
PIN 6830005

S/N

» RF Input Connector (SMA) for low power RF from Modulator.

» PA COMM - Serial Communication, Power, and Control Lines
= Mating connection for DB9 M-F cable from Modulator.

» RF Output (N) — High Power RF, 100 Watts maximum.

= PA output MUST be properly terminated into 50-ohm load capable
of handling 100 Watts.

= Failure to terminate output can damage PA.
» Standard Line Input connector with integral power line filter.
> Fan for Power Supply.
» Exhaust port for PA module’s fan and heatsink.

®
©)
®
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P/T TX: RF Transfer Switch - Front Panel [YICOIM/

: G
ort 2 RF Transfer Switch
PITTx B P/N 6830028

(= Ant B o L] e ——
TCP/IIP

» Off-the-Shelf 100 Watt Baseball Switch
= Can be manually switched.
= (Clear plastic hinged cover to prevent inadvertent switch.
= Panel/switch graphics visually represents connections.
> RJ-11 TCP/IP Network Connection — To DADDS.
= Control module mounted on rear, but network connection on front.

» Designed to mount in rear of rack behind the two P/T Tx units it
interfaces to.
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P/T TX: RF Transfer Switch - Rear Panel [YICOIM/

©
o

o
@‘
0.

O
o

@
©

» Control Unit and Baseball Switch Mounted from Rear
= Custom cable from Control Unit to Baseball Switch provided.
» Circular, ¥a - Turn Locking connectors for Control Unit Power
Supply.
= Microcom +15 VDC Universal Supply provided with each unit.
= Same supply as used in Microcom DPCM.

> Baseball Switch provides four N-type RF connectors labeled 1
thru 4.

= Matches Ports 1 through 4 on front panel labeling.
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P/T TX: Interconnectivity Summary [_'_h:om/

» Modulator-to-PA Unit:
= Low Power RF — 1" SMA to SMA cable provided.

= PA Communications, Control, and DC Power — 1" DB9 M-F serial patch cable
provided.

= NOTE: DO NOT CONNECT THESE DB9’s TO A COMPUTER.

» High Power RF: (PA-to-Switch-to-Antenna)
= All N-type connections.

= PA RF Outputs to Input side of Switch.
e P/TTxAis Port 3 and P/T Tx B is Port 2.

=  Qutputs of Switch to Antenna (or Dummy Load).
e Ant Ais Port 4 and Ant B is Port 1.

= Ensure all connections match A and B designation.
= PA Outputs MUST be terminated — Switch is not a termination.

» Station Connections:
= JRIG-B and 10 MHz Reference to Modulator (both are BNCs)

= Three network connections:
e P/T Tx A and P/T Tx B (at Modulator unit).
e RF Transfer Switch.

= 110 VAC Line Inputs.
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P/T TX: Creating a PTTXCM Process [Ylcom/

» Use DADDS Process Manager to create new PTTXCM Process.

» Recommend providing unique Description for each PTTXCM Process
Instance — Description included in each window’s title bar.

O P & [UCOMD1PRCMGRA] P =1ox]
pen n eW rocess . Process Preferences | Batch Update | DAPS Synchronization | DAPS Heportingl SMNTP Time Synchl Local Event Logl 1A

—ODEBC Data Source Mame: GoesSql

New Process will not have s o MW e e o
any IP Addresses deﬂned_ Process Type |ProcessInstance]  Process Type Desc Deseription | open| ~l

L PTTHCM A Pilat # Test Xmitter PAT Tu Test I
Frocess M anager I —I

> Without IP Address, P z
Correspondmg graph|ca| {UCOMOTPTTXChA] P/T T Test

Filat/Test T |

section is not displayed.

| | 0 secs (Dis disabled)

A\

A\

P/T Tx B P Address I I

| SWITCH
PTTx Output Switch IP Address CONNECTIONS

[~ Contral Process for PAT Tw Set

> Newly created PTTXCM e D e =T
Process — _uTbl‘l‘Ellp ||./P|uT st Monitor

ALARM | HANET | BT Tw B | Stk

Mo Filot/Test Transmitters Specified - Use Process Preferences to Define IP Addresses ‘ |
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P/T TX: Setting up a PTTXCM Process

[gcom/

» Launch Process Preference dialog.

» For each hardware component, enter its IP Address.
= Default IP Address for P/T Tx Unit is 192.168.54.15x (x = last digit of S/N).
= Default IP Address for Switch is 192.168.54.16x (x = last digit of S/N);

leave blank if not used.

x
P/T Tu & IP Address Auto Failover Delay
> P/T Tx A IP Address — [152.168.54.151 [ 5 secs Dis disabled)
F/T T« B IP Address it W
> P/T Tx B IP Address - e S
. PTT= Output Switch 1P Address CONNECTIONS
» Switch IP Address (blank) = [ [T T [entE
> CheCk to take ContrOI :> v Control Process for PAT Tx Set
¥ Enable Alam Sound
» Check for Combiner — FIT T TCFAF Server Mame Y
» Can also modify switch
connection labels.
> Set Auto Failover Delay to non-
zero value to enable.
= Combiner speeds up failover.
o DK X ncel |
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P/T TX: New PTTXCM Process

[gcom/

> Units connected and
communicating.

: Pilal jtter §
i | Collapse | I o Filot/Test Monitor " Pilot/Test Contral | | : : :

ALARM | PAT Tudy | P/T TxB | BB Switch | Auta Failover Disabled |

—Pilot/Test Tx Unit A

Control | Status |

s
y Status

e 0 8 8

ONLINE RFON PA DK MOD OK

Disahledl Pilot Tx | Test Tx |

FFFFFF

Reflected H
FPower [dBm] - "u

VSWR

[192.168.54.151] Connec! ted

PfTTx Connected and Online
Ready To Select Op Mode

—Pilot/Test Tx Unit B
Control | Status |

s
y Status

Disahledl Pilot Tx | Test Tx |

ONLINE RFON PA DK MOD OK
Forward
Power [dBm] [ "." & &
Reflected 5P Lt
Power (dBm) |3 " -0
V5WH

[192.168.54.157] Connec! ted

PfTTx Connected and Online
Ready To Select Op Mode

March/April 2019

Y VYV

YV V V

No faults present — all
indicators are green.

Auto Failover not enabled.

Neither P/T Tx has
operational mode defined.

No RF being generated.
No Switch in use.

To define operational
modes, first necessary to
click “Pilot/Test Control”
button.

Microcom Design, Inc.




P/T TX: Pilot/Test Control Mode [Yilcomyj

% [UCOMD1PTTXCMB] P/T Tx Test : DSN [GoesSqll ==l

Filot/Test Transmitter | Local Event Log | Disgnosties | > Pl Iot TX a nd Test TX bUttOnS

CF Tabs | Collapze | w”" Filot/Test Monitar I I Pilot/Test Control

ALARM | PAT T iy | F/T TBE | BE Switch | Luta Failover Dizabled | e n a b | ed n

—Pilot/Test Tx Unit A

Eonlmllslalml > - . m
T = Disabled button visible and

mENE HEJ]N ng MIZEIJK AL ety | ena bl@d .

et v T > P/T Tx A set for Pilot mode;
o Pilot controls visible.

[192_153_54_;5::1 Eon.ne::ted > P/ T TX B Set for Test TX

e s mode; Test Tx controls

s
y Status

2 0O 8 8

ONLINE RFON PAOK WOD OK

@ Disabled | Pilot Tx Test Tx

Test Tx Control |Tx Hepeall M g Selupl M g I VISIbIe-

— Send Tx Tx Level (dBm): |47.0 2 .

—'I — e s » No RF being generated.

Ee"ecwd b2 oo Frequency (Hz) I 2 100

'ower [dBm] SRS HTE cs2 200
L1 e 401,992,000 pp— |

[~ Muodulation Test

VSWR AGHEUN

[192.168.54.154] Connec ted
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P/T TX: Pilot Mode Setup and Control [;Ecom/

Pilot/Test Tx Umt A
Control I Status |
5 Stat
S U |® Enabled | PilotTx  TestTx |
. . . . Pilot Setup I
ONMLINE RFON PAOK MWOD OK
Forward s el T BT Pilot Frequency {Hz): |4ﬂ1-35“-""“
Power [dBm] LR T L
Reflected e — Pilot Output Level (dBm): |40.0-=
Power (dBm) ™4™ 2 & & Pilot Level Adjust
— & s ’75' Fine ( Coarse
YSwWh CPHE HE
[192.168.54.157] Connected

» Pilot Frequency:

= Entered in Hertz — Primary = 401,850,000 Hz; Backup = 401,700,000 Hz.

= Can only be entered/edited when unit is Disabled (not actively generating
RF output).

> Pilot Output Level
= Defined in dBm. Can be manually entered or ...

= Up/Down arrow buttons allow Fine (0.1 dB) or Coarse (1 dB) adjustments
» Clicking “"Disabled” button enables Pilot uplink.
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P/T TX: Test Tx Tab Page Summary [;gcom/

» Test Tx Control — Primary Control Page

= [nitiate a Test Transmission.

= Setup key test transmission characteristics (channel, rate, etc.).
» Tx Repeat — Define repeated time synchronized transmissions.
» Message Setup — Basic message setup parameters defined.

= GOES DCS ID

= Certification specific parameters (e.g. preamble and interleaver).
» Message — Define, load, and save test messages to send.
» Msg Test Params — Special message parameters.

= Generate intentional faults.

= Vary key certification characteristics.

> Test Modulation — Enable/control continuous transmissions.
= Modulated or un-modulated.
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P/T TX: Test Tx Control Page [;ﬂcom/

Pilot/Test Tx Uit A
Control | Status |

—Summary Status I @ Enabled M
. D . . Test Tx Control | Tx Repeat | Message Setup | Message |

ONLINE RFON PAOK MOD OK
Send Tx | Tx Level (dBm): |40.0 3

Forward i ot
Power [dBm] [ "." § & Channel [ 195 Hng; | Ha:euu
Reflected L
Power (dBm) " " i Freguency (Hz) I G 0
401,992,000
VSWR I : _FREQ | 1200
[~ Modulation Test

[192.168.54.157] Connected

Manually initiate a Test Transmission.
Define Test Tx Power Level (in dBm).
Define Channel or specify exact Frequency.

Select Certification Mode:
= (CS1 (Certification Standard 1) — Bessel modulation and filtering.
= (CS2 (Certification Standard 2) — Root Raised Cosine modulation and
filtering.
Select Data Rate: 100, 300 or 1200 bps.
Enable special "Modulation Test” mode.

YV V VYV V

>
>
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P/T TX: Tx Repeat Page [_'_h:om/

Pilot/Test Tx Unit A
Control I Status |

5 Stat i
um.mau' E]S . . Iﬂ Enabled Pilok Tz Test Tx
T=R k
OMLINE RFON PAOK MOD OK T el e el |
- HH:M:S5S5
F d H B SHA I
P';:';r[dBm] Interval: (00:00:10 [~ Enable Repeated Tx
Reflected

HH: kM55 55

Offset: II]I]:I]I]:I]E.I]I]

Power [dBm) E.'-E _-'. E'“E

VSWR |

[192.168.54.151] Connec ted

» Define Repeat Interval in HH:MM:SS
= From 5 seconds (00:00:05) to 24 hours (24:00:00).
» Define Repeat Offset in HH:MM:SS.ss

= (Offset is the specific point in time within the interval when the
test transmission will occur.

= Offset must be strictly less than Interval.
» Enable Repeated Test Transmissions
= Only enables this mode, does not start transmission sequence.
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P/T TX: Tx Repeat Example [;ﬂcom/

—Pilot/Test Tx Uit A
Control | Status |

rSummary Status

5 0 8 B IE Enabled  Pilot Tx | Test Tx

Test Tx Control
ONLINE RFON PAOK MOD OK est Iz Lontro I Tx Repeat I Meszsage Setup I Meszage I

I @ AutoTxOn TxLevel (dBm): |47.0 3
Forward -
Power [dBm] [ "." & & Channel [ 195 Mode Hate
Reflected s Fraquency {Hz) I C51 100
Fower [dBm) |3 %2 - 2% Sy £S2 o
vown | 401992000 | oo 200 |
[~ Modulation Test
[192.168.54.151] Connected MNext Transmission (& 113:00:25:30.000

> Repeated Test Transmissions Enabled and Active (“Auto Tx
On” button pressed).

> Repeat Example Definition:
= Interval = 01:00:00
= Offset = 00:25:30.00

> Next Transmission at "113:00:25:30.000"
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P/T TX: Message Setup Page [_'_h:om/

—Pilot/Test Tx Uit A
Control | Status |

~Summary Status @ Enabled M
2 0 8 &

Test Tx Control I T# Repeat Message Setup | Meszage I

ONLINE RFON PAOK MWOD OK

"B GOES ID: |1EC!]4F4E
Forward HOH - -

Power [dBm] ER= T i

| =0 H = 100 Preamble C51 Interleaver Format
Reflected R e * Short * MNone {+ ASCII
Power [dBm) g2 " % " Long = Short "~ Pseudo

VEWR = Long " Binary

[T Meszzage Test Parameters

[192.168.54.151] Connected

> Define 8-Character Hexadecimal GOES DCS ID
> Define 100 BPS Preamble
= Short = 0.5 second carrier, 0.48 second clock.
= Long = 5.0 second carrier, 2.5 second clock.
> Define CS1 Interleaver — None, Short, or Long
= None in predominate use.
= Interleavers removed from CS2.
» Define HDR Format — ASCII, Pseudo-Binary, or Binary
= Only defines two bits in HDR Flag Word; first byte of HDR message.
> Enable Message Test Parameters page.
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P/T TX: Message Page [_'_h:om/

>

Pilot/Test Tx Unit A
Control I Status |

_5‘""."'3“' STE‘]‘ 2 o [® Enabled  Pio s | TestTx
|
DNLINE RFON PA OK MOD OK Test Tx Control I Tx Repeat I Meszzage Setup essage
Dnload | Upload; J Message Size: 39 Bytes
Forward Rt THIS IS A TEST OF THE GOES DCS SYSTEM ]
Power [dBm) |8 ™" & &
Reflected Bl et
Power [dBm) |5 "=f " %%
VSWR |
[192.168.54.151] Connected ﬂ L|_I

Define ASCII Text Message to Send in Test Transmission
= Can be from 1 to 16,384 characters.
Messages must be explicitly downloaded ("Dnload”) and uploaded
(“Upload”).
Ellipsis button (*...") calls up a Popup Menu that allows ...
= messages to be saved and loaded.
= the “"Default” message to be specified.
= the edit memo to be cleared.

“Message Size” indication in total bytes (including CR and LF chars).
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P/T TX: Msg Test Params Page

[gcom/

Pilot/Test Tx Unit A
Control I Status |

—Summary Status

2 0 8 @

OMLINE RFON PAOK MOD OK

Power [dBm) [ "5« & &

Reflected R
Power [dBm) | " " ™=

VSWR |

[192.168.54.151] Connec ted

I @ Enabled Pilot Tz Test Tx

Tx Repeat I Meszage Setup Mzg Test Params I Me ! I 'I

EOT

’76‘ Default (" ASCIl (" Binary (" Mone

HDR Flag: II]I]

FSS Errors: |nuunnuuuuuuuuuu

HDR Flush: |

Symbhol Rate Offset [in %): | 0.000 =

VV V YV VY

Define or Override EOT (End of Transmission)

Define HDR (High Data Rate) Flag Word if Non-Zero

Specify FSS (Frame Sync Sequence) Errors

Override and define HDR Flush Sequence (CS1 or CS2 only)
Specify a Symbol Rate Offset in Percent (%)

Only available in Control Mode when control on Message

Setup page is checked. All return to defaults when hidden.

March/April 2019
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P/T TX: Modulation Test Page [Yilcomyj

Pilot/Test Tx Unit A
Control I Status |

—Summary Status Ig Enabled M
e U 80 @

Test Tx Control  Test Modulation I

OMLINE RFON PAOK MOD OK

i —Modulation
Forward Modualtion Off | & Carrier (No Mod).
Power [dBm) |8 "8« | % " Bi-Phase (Clock)
Reflected B E Channel| 195 { Bi-Phase Random
Power (dBm) 2% = ™% Frequency (Hz) ¢ Quad Random
i | | 401.992.000 ¢ Octal Random
Symbhol Rate Offset [in %): | 0.000 =
[192.168.54.151] Connected

> Specify and initiate continuous test transmission.
= As constant carrier (no modulation), or
= One of four modulation types.

Channel and Frequency controls same as on Test Tx Control page.
Can specify a Symbol Rate Offset in Percent (%)

Only available in Control Mode when checkbox on Test Tx Control
page is checked. All other tab pages are hidden.

» Test Tx Control page still used to specify Level, Mode, and Rate.

YV V V

March/April 2019 Microcom Design, Inc. 170




P/T TX: Status Page [Yilcomyj

—Pilot/Test Tx Unit B
Control Status |

 Modulator Status —Fault Legend
. . . . . . C] Disabled DWarning
10 MHz OCXO0 SYN PS5 A PS5 B IRIG . Mo Fault . W aiting Acknowledge
REF LOCK n
Active Mot Present
5/H4: 1004 Main: ¥1.00 Slave: ¥1.00 L .T e Inf .
—Laszt Test Tx Info
e T Chan: 195 Baud: 300
. e I B e | Freq: 401.992.000 Dur: +5207
ACIN ACPS TEMP DCS' PS OK Start: 10/112:14:17:45.189
EDHH End: 10/112:14:17:50.396
............ S/N: 1004 : .
PS Volts- ‘ S1OEHE pa i Foward: +46.99 dBm YSWR: +1.07

Reflected: +18.04 dBm

> Modulator Status — Health and Information on Modulator Unit.

= Six status/fault indicators: 10 MHz Reference Input, OCXO, Synthesizer Lock, Power
Supply A, Power Supply B, IRIG-B Input.

= Serial Number and Microcontroller firmware versions.
> PA Status — Health and Information on PA Unit.

= Six status/fault indicators: PA COMM, AC at Input, AC at Power Supply,
Temperature, 5V DC for temp sensor, 30 VDC Power Supply.

= Power Supply Voltage
= Serial Number and Microcontroller firmware version.

> Fault Legend — Color code for fault indicators.
» Summary Information for most recent Test Transmission.

March/April 2019 Microcom Design, Inc. 171




P/T TX: Fault Reporting

[gcom/

el [UCOMO1PTTXCMB] P/T Tx Test : DSN [GoesSqI]

r—Pilot/Test Tx Unit A
Control Slalusl

—Modulator Status —Fault Legen
® ® 0 8 B B [ isabled [ | Waming
10MHz DCXD SYN PSA PSB IRIG . No Fault .“’ iting Acknowledge
REF LOCK
Activ Not Present
5/H: 1001 Main: ¥1.00 Slave: ¥1.00 . .
“PAS —Last Test Tx Info
‘‘‘‘‘ Chan: N/A Baud: N/A
2 0 80 O O O Freq: N/A Dur:  N/A
PA ACIN ACPS TEMP DC5¥ PS DK Start: N/A
COMM End: N/A
. B S/N: 1004 Foward:  N/A VSWR: N/A
PSVolts: el & im = pA: v1.00 Reflected: N/A

Pilot/Test Tx Unit B
Control  Status |

—Modulator Status —Fault Legend
2 8 8B B B 0 (] pisabled [ ] wamin
10 MHz OCXOD SYM P5A PSB IRIG . Mo Fault . Waiting Acknowledge
REF LOCK ;
Active Mot Presen t
SAN: 106K Main: ¥1.00 Slave: ¥1.00 . .
“PAS —Last Test Tx Info
‘‘‘‘‘ Chan: 195 Baud: 1200
2 80 e O OO0 O Freq: 401.992.000 Dur +2.147
PA ACIN ACPS TEMP DCS5¢ PS OK Start: N/A
COMM End: NZA
. B S/N: 1000 Foward:  +40.02 dBm VSWR: +1.18
PSVolts: - LiF 1 PA Voo Reflected: +18.46 dBm

March/April 2019

ALARM indicator parrots highest
level fault of System Status
indicators.

System Status indicators parrot
highest level fault for associated
unit.

Individual unit (Modulator or
PA) parrot status of highest
level unit fault in MOD OK or PA
OK on Control Page (not
shown).

P/T Tx A reporting 10 MHz REF
fault waiting to be ack’d.

P/T Tx B reporting Power
Supply B fault.
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P/T TX: Modulator Fault Summary

[gcom/

Fault Fault Type | Fault Reporting Mechanism Notes
MOD Critical “SLAVE FAULT” reported in All faults except “SYN LOCK”,
SLAVE “‘Summary Status”. “PS A”, and “PS B” disabled.
10 MHz Error Fault reported in “Modulator | Downgraded from Critical to
REF Status”. Error Fault Type.
OCXO Critical Fault reported in “Modulator Will typically also generate a
Status”. “SYN LOCK” fault.
SYN LOCK Critical Fault reported in “Modulator
Status”.
PSA Error Fault reported in “Modulator
Status”.
PSB Error Fault reported in “Modulator
Status”.
IRIG Warning | Fault reported in “Modulator Fault will disable time scheduled

Status”.

transmissions.

March/April 2019
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P/T TX: Additional OCXO Faults

[gcom/

Fault Fault Type | Fault Reporting Mechanism Notes

OCXO Critical OCXO indicator turns red and OCXO could not be stabilized to

Stabilize STABLE will be displayed 10 MHz reference on startup.
beneath it. Fault can only be cleared by re-

cycling power.

OCXO Warning | OCXO indicator turns yellow OCXO DAC control value

DAC Warn and DAC will be displayed getting close to fault limit.
beneath it.

OCXO Critical OCXO indicator turns red and OCXO DAC control value has

DAC Error DAC will be displayed beneath | exceeded fault limit.
it.

OCXO Warning | OCXO indicator turns yellow OCXO Automatic Frequency

Freq Warn and FREQ will be displayed Control algorithm indicating
beneath it. frequency error near fault limit.

OCXO Critical OCXO indicator turns red and OCXO AFC algorithm indicating

Freq Error FREQ will be displayed frequency error in excess of
beneath it. fault limit.

March/April 2019
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P/T TX: OCXO Diagnostics

[gcom/

> Available on Diagnostics Tab ~P/T T Diagnostics Uit &
. 0C<0 Status
> RepOrted fOI’ BOth UnltS Mode | Index | Avg Count |
. 10 MHz AFC (2) 79 50
> PrOVIdeS AFC MOde and LOW_ Time Count | Average | Target | Emor |
i 15ec
Level Operatlonal Parameters' }guﬁgcs Iggggg +0.0000 +0.0000 +0.0000
> Key values are “10 & 100 Sec S ual T Base . Ewor T Expected |
Errorsll and \\DAC Base" DALC +1920 +1920 +000 +000

» OCXO Operation Modes:

= 10 MHz AFC In AFC holding 10 MHz (Typically when unit is idle).

»  Custom Freq AFC: In AFC OCXO pulled off 10 MHz to custom frequency.

= AFC Fault: Another Fault has occurred that prevents AFC.

=  Warmup: In Warmup period.

= Stabilize: In Stabilization period.

=  Stabilize Error: Stabilization Fault declared (Unit disabled).
» 10 & 100 Sec Error values determine frequency warning and error status.

=  OCXO Freq Warn Limit: +/-.25 = Output frequency off more than 10 Hz

=  OCXO Freq Error Limit: +/-.50 = Output frequency off more than 20 Hz
» The DAC Base value is the point where the OCXO should be exactly 10MHz.

= Typical range: Between 1500 and 2500

= (OCXO DAC Warn Limits: Low=650 and High=3450

=  OCXO DAC Error Limits: Low=450 and High=3650
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P/T TX: PA Fault Summary

[gcom/

Fault Fault Type | Fault Reporting Mechanism Notes

PA COMM Critical “PA” Status”. Disables “AC IN”, AC PS”,
“TEMP”, “DC 5V, and “PS OK”.

AC IN Critical “PA” Status”. Should also generate an “AC
PS” fault.

AC PS Critical “PA” Status”. Disables “TEMP”, “DC 5V, and
“PS OK” faults.

TEMP Critical Fault reported in “PA” Status”.

DC 5V Critical Fault reported in “PA” Status”. May also generate a “TEMP”
fault.

PS OK Critical Fault reported in “PA” Status”.

March/April 2019
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P/T TX: System Fault Summary

[gcom/

Fault Fault Type | Fault Reporting Mechanism Notes

VSWR Warning | VSWR value displayed in Occurs when 1.5 <VSWR < 3.5

Warning Yellow.

VSWR Error VSWR display will read Occurs when VSWR > 3.5.

Error “‘FAULT” in magenta. VSWR may display in Red.

PA Level Error Forward Power value displayed | Occurs when actual power not
in Red. within 1 dB of target Level.

P/T TxA Error Unit Indicator Red. All unit controls and status

Comm indications disabled.

P/ITTxB Error Unit Indicator Red. All unit controls and status

Comm indications disabled.

Switch Error Unit Indicator Red. “Flip Switch” button disabled

Comm and no position indication.

March/April 2019
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P/T TX: Pilot Auto Failover

[gcom/

& [UCOMO1PTTXCMB] P/T Tx Test : DSN [Goessql] B ol
Filat/Test Transmitter | Local Event Logl Diagnosticsl
% Tabs | 4 Collapse | I o Pilot/Test Monitor " Pilot/Test Contral | | : : :
ALARM | PAT Tuds | P/T TxB | BB Switch | Auto Failover Srmed |
—Pilot/Test Tx Unit A
Control | Statuz |
-5 v Stat 3
atus IE Enabled I Pilot Tx Test Tx |
. . . - Filot Setup |
OMLINE RFOM PADK MOD DK
rrrrrrr Pilot Frequency {Hz): |401.850.000
Power [dBm])
Reflected Pilot Output Level (dBm): I 40.0 3:
Power [dBm] Pilot Level Adjust
ooooo
YSWR
[192.168.54.151] Connected
—Pilot/Test Tx Unit B
Control | Status I
—C
. 0 S'E‘]“ F— |® Enabled  PilotTx | TestT
Test Tx Control
ONLINE RFON PAOK MOD OK est [x Lontroi | Tx Repeat I Meszsage Setup I Meszage I
Send Tx | Tx Level (dBm): |47.0 =
Forward
Power [dBm] [ "« & & Channel I 195 Mode Rate
Reflected P ey Fieamznsy (e, I csi 100
pomer (i) 42 1T [ 401092000 @ —== = |
VSWR : : FREQ 1200
[192.168.54.157] Connec ted

March/April 2019
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» Auto Failover Armed — Requires:
= One P/T Tx Unit enabled for
Pilot operation.
= Second P/T Tx Unit in idle or in
Test Tx mode.

= Second P/T Tx cannot have any
active or non-ack’d critical
faults.

= Both P/T Tx units online and
communicating.

= RF Transfer Switch no longer
necessary if Combiner in use.

= Auto Failover Delay not zero.
» If last condition is met, but any

other not, Auto Failover indicator
will be yellow.

> If Auto Failover is zero, indicator
will be grayed out and will read
“Auto Failover Disabled”.
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P/T TX: Pilot Auto Failover Sequence

March/April 2019

YV V V V VY

P/T Tx Test Auto Fail Motification

Critical Fault Detected in Pilot Transmitter

Failover in 7 Seconds

x Abort Failowver |

P/T Tx Test Auto Fail Motification

Critical Fault Detected in Pilot Transmitter

Failover in Progress

@ Sap i av | x Ahart Failovell

Pilot Settings (Level and Frequency) Captured

Backup Unit Disabled

If being used, Transfer Switch Flipped
Captured Settings Sent to Backup Unit
Pilot Enabled on Backup Unit

P/T Tx Test Auto Fail Motification

Critical Fault Detected in Pilot Transmitter

Failowver Complete

ﬁ Acknowledge |

Microcom Design, Inc.
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P/T TX: Pilot Auto Failover Complete

[gcom/

% [UCOMO1PTTXCMB] P/ T Tx Test : DSN [GoesSql]

Pilot/T est Transmitter ||_ al Event Lo gID aghostic I

CF Tabs |

Collapse | 2 Piot/Test Moritor I‘;{“PIUT ool |,

=101 |

P/T T B

e —

—Pilot/Test Tx Unit A

Control | Status |
5 y Status

OMLINE RFON PAOK MWOD OK
FFFFFF

Pow [dBm]

Reflected

Power [dBm] E.'-

YSWR

[192.168.54.151] Connected

Disabledl Pilot Tx | Test Tx |

** PfTTx FAULT DETECTED **

** UNIT DISABLED **

—Pilot/Test Tx Unit B

Control | Status I

s
y Status

ONLINE RFON PAOK WOD OK

Forward wdee e £

Power [dBm] i i

Reflected

Power [dBm]

VSWR
[192.168.54.157] Connec ted

|® Enabled | PilotTx  TestTx |

Pilot Setup |

Pilot Frequency (Hz): |4I]1,992,I]I]I]

Pilot Output Level (dBm): I 40.0 3:

March/April 2019
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» Auto Failover Complete:

Backup Unit operating as
Pilot Uplink.

Original Pilot Unit reporting
fault in PA and is disabled —
fault must have been critical.

Auto Failover waiting to be
acknowledged.
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P/T TX: DADDS Monitor Process 1 [Yilcomyj

S
>

P/T Tx System can connect to
Jabsl # calpee | [ o PicyTest o R additional DADDS processes in

_J [ ELUN Monitor only operation — Monitor
oot st ] Process.
2 e B B |“| | paour: IR > “Pilot/Test Control” button removed;
DADDS only controls hidden (e.g.
;oormn[idﬂm] Pilot Frequency (Hz): [401.850.000 “Pilot Level Adjust”).

Reflected Pilot Output Level (dBm): [40.0 =

Power (dBm] [0 § .=

> Allows almost complete monitoring

vswn Wl R of all functional elements — anything
[192.168.54.151] Connected hardwa re related_
o st » Cannot Monitor Auto Failover

‘°. ’S‘aE‘“]‘ 2 B [® Enablea_Pioi1s [ TestTy = Since Auto Failover is strictly a
ONLINE RFON PAOK MOD OK Test Tx Control | Tx Repeat | Message Setup | Message | DADDS function.

Send Tx | Tx Level (dBm): I 47.0 3

Foward  E.F i3 = However, faults and transition
Power [dBm] = 3" : = Chﬂnnell 195 Mode Rate .
Reflected £ 1 e [esr || oo sequence will be apparent.
Power [dBm] E '-E
oo 401992000 | Trnea || 1200 > Can only have one Control Process,
A\Y n
192160 58 1571 Conmonted but control can be “transferred”.
ot/ Tost Ot Seteh = Current Control Process must
AntA PITTxB relinquish control first.
Flip Switch -
. _—l =  Monitor Process can then assume
[192.168.54.161] Connected control.
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P/T TX: DADDS Monitor Process 2 [Yilcomyj

% Preferences for [UCOMO1PTTXCMB] P/T Tx Test
Filat/Test T

F/T Tu s P Address Auto Failover Delay

|1 92.168.54.151 | 0 secs [0z disabled)
P/T T=B IP Address IAntA Ip,'T T=E
[19216854.157 SWITCH

PTTx Output Switch IP Address CONNECTIONS
[192168.54.161 [PIT T ot B

Zannot Enable Control Process
PIT Tx is Already Online

Cnly One Process Can Have Conkrol

X

Defined by not checking “Control
Process for P/T Tx Set”.

To properly monitor, IP
Addresses must be correctly
defined.

Switch Connection labels for
visual match only.

Attempting to define Monitor
Process as Control Process when
another process is in control will
result in error dialog.

March/April 2019 Microcom Design, Inc. 182




P/T TX: Monitor versus Control [Yilcomyj

» Need to distinguish between Monitor Process versus Control
Process and Monitor Mode and Control Mode.

> A Monitor Process can ONLY monitor the status of a P/T Tx
system. It can never “control” any element of it.

> A Control Process can operate in one of two Modes, Monitor
Mode or Control Mode.

= Determined by whether the “Pilot/Test Monitor” or “Pilot/Test
Control” button is depressed.

= Monitor Mode does provide limited control, i.e. the ability to send
test transmissions.

= Control Mode provides complete control:

e Can change Pilot settings.
e Can send test messages with forced transmit error (e.g. no EOT).

e Can enable test modulation.
e Can change IP Addresses.
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Other DCS Components
GOES DCS Signal Analyzer
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GDSA: Overview [Ylcom)/

» Two Main Components: SERVER
= GDSA Server T ¢
= GDSA Client Software O e & (&) sezs (El2 ®@® e O

» GDSA Server Contains:
= An Embedded Window PC “1
= 2 customized DigiTrak demodulators.
> GDSA Client Connects to Server via R
three TCP/IP Sockets: ﬁ
= One Control and DCP Message Socket Cﬁ

= Two Multicast Streaming Sockets that
transmit the raw digitized IF signals.

» GDSA Client Software:
= Allows displaying and capturing of the received DCS messages.
= Display and analysis of the demods’ IF signals being processed.
= Complete control of the two DigiTrak demodulators.
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GDSA: Client Main Window [Yilcomyj

PMGDsA - GOES DCS Signal Analyzer Client - ol x|
File Setup Wiew Windows ConfigFiles Help

Wi Irome  Powensoeove <] <2| [ |
=101.x|
IF ADDRESS PORT
[132.168.54.252 |23

_ioix
Chan Baud State | Stat [ Info |
4 Eird
2 164 51T

v

» TCP/IP Connection Status:

= IF Streams 1 and 2 shown at top.

= Control and DCS Message interface in “Server IP Connection” window.
» Server IP Connection Window Used To:

= Define the GDSA Server IP Address and Port Number.

= Manually connect to or disconnect from the GDSA Server.
» Optional Demodulator Status Window

= Summarizes Channel and Baud.

* Provides State and Status indications similar to the DAMS-NT Server.
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GDSA: Demodulator Configuration [;Ecom/

>

>

Y VYV

x|
Demodulators can be Independently T
f. Ehannela‘EaudI Extra Canfiguration | Misc | Time | Level |
Con Igured ) Baud——— [-Channel Number [~ Tune by Frequency
164 3 requency Tuning (Hz
Baud Rate 5 |fd e
= 100, 300, 1200 or Auto b 1 > [
Channel Ta Frequency Ref Chart
Tune by Channel or by Frequency. 0 504 70 O b v 2]
= (CS1 Channels only, but 100/300bps.... ... 1200bps
» Can be set to any frequency within the GOES 4017010001 &
DCS band.
Iﬁl X Cancel | @ Help |

Offset controls provide convenient method to tune to a frequency near a
channel center:

» Select Channel, enter Offset, and click ‘+’ button.

* Frequency will be calculated and posted to frequency entry field.
Channel to Frequency Reference Chart can also be used to determined desired
frequency.
Additional tabbed pages provide access to demod’s other configuration options.

Can be accessed from Setup menu, via the Demodulator Status window, or by
double clicking in the “"Demodulator” group on the monitoring window.
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GDSA: Main Monitoring Window

B9 1 - Demodulator 1 Message Window

SETTINGS  HELP

MIEW OPTIONS | SCHEDULE |

o ~IF Strazn ~Playback File

Baud AUTO F# IF Stream = 1 -

Channel 10 B | Stehus received 424,445 KB L =

Frecuency: 401714500 Hz | [ SavelaDisk [~ Aude TCR|  Dir. 201008:23.0717-33CHADDR-2000 T wav

@ FFT Frecuency " fmpltude | Quick Bullons LEFT
[¢ Show Scape

Peak: -27.83 dB 497 Hz
Fiezokulior: 269 Hz

Start Fis g Fi nieman
-B00 2] 300 z] 100 2]

J602H: 5653

it Cue Ond0 | Hor Cur On/0F | 577 R28/2010 1B 10

14

[HS Hiz)

120

A3 Samples: =32634= 0.74 secs

=00

. - =
Samples | Anpliuds | Quick Euflons

Starting Samale Endihg S

Wt Cur On/DIF I Har Cur On/OF

ke Inciement
[i 24 [1ocot ZUUD B2

T
500

j i i t i i
1] 2000 4000 BOOD 000 10000
Samples
MESSAGE _CLEAR | [Pause [ SaveloDisk [ Hex 4w Files | Y MESSAGES
C8——— e Me==age Terminated with C3¥——-—-
Channel - 10 Baud -3
| Capyright (<) 2010 Microcam Desian

Microcom Design, Inc.
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GDSA: Monitoring - View Controls [_'_h:om/

B 1 - pemodulator 1 Message Window

SETTINGS HELF

[WIEw " DOPTIONS ' SCHEDULE |
—Dlarmiodia ~IF Sinaan ~Plapback. Fik
Baud AUTO IC[sTF] [+ |F5|:I'I:a:|l'!'l Brees Par Sec: 35200 5 P Fie | T
Chanmel: 10 Statug recaned 424 445 KB —
Freguency: 401714500 Hz r_' Save to sk r_' Budio TCF Diir™ 20M0406-23-07 1 7-33-CH-ADDR 20001 weay
[ FFT Frecuency L Anpliude - Ouick Bullans “LFFT. ™ Wit Cue On/OH | Hor Cur On/OF | T Rrza/amin 181014
[¢ Show Scope Shart Freq  Stop Fren |ncremmant i
Peak: -27.83 dB 497 Hz [eoo 2fe0 2o 2] 2E02H:  5R53cH
Rezalubon: 263 Hz

» Demodulator: Summarizes current configuration and status.
» IF Stream: Status and control; optionally to Save raw IF to Disk.

> Playback File: Provides ability to play back captured IF file for repetitive
analysis.

» Sub-window view controls: Show and Hide FFT (spectrum) and Scope
graphs.

> Spectrum graph control tabs (Frequency, Amplitude, Quick Buttons, and

FFT) allow a variety of characteristics to tailored to signal being analyzed.

Spectrum cursor buttons and data aid in making spectral measurements.

Current UTC date/time also displayed for convenience.

Y VYV
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GDSA: Spectrum Graph [_'_h:om/

[ FFT

Peak: -27.89 4B 497 Hz
Flezakution: 269 Hz

23602 Hz 5553 obl

[HS Mzl

Freouencs "L bmeltude " Quick Bullors LFFT, el lEqu‘DW Hor Cur On/DIF UTE: B9/ 2015 11H 4
[ Show Scape StatF S Fi aemem
[ - e T
-204

-40 ]

500 0 500

Horizontal axis is in frequency.

Vertical axis is the signal level in the IF in dBm (-28 dBm ~ 47 dBm EIRP).

Cursors allow both frequency and amplitude measurements to be made.

Controls allow specifying the frequency range to be graphed relative to the channel center.

= Spectral range is approximately + 4500 Hz from channel center (several 300 bps channels).

=  While the GDSA cannot graph the entire DCS spectrum, it can be tuned anywhere in it.
Quick Buttons are tailored to the the purpose of the GDSA and provide quick setup for
typical DCS channel analysis.

The FFT algorithm, which converts the time domain signal into the frequency domain, can
also be adjusted as needed.
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» Works just like in live mode, but ...
> Title notes that the GDSA is in "PLAYBACK MODE".
» Background changes to light blue.

March/April 2019 Microcom Design, Inc.
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GDSA: Scope Graph [_'_h:om/

— = .
g Samples: =3934= 070 sace | Samples L Anpltude | Quick Buttons West Cur OndDF | Har Cus On/0f |

Stating Sample Ending Samplks  Inciemant
1 ']2 1000 'g 100 'g

> Provides a time domain representation of the sampled IF.

» Can be useful for demonstrating the modulation envelope of a
GOES DCS message.

» Doesn’t allow any meaningful measurements or analysis to be
made.

» Can be hidden to reclaim screen real estate for Spectrum graph.
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GDSA: Message Section L-'] corrm/

MESSAGE || CLEAHR | [T Pause [ SavetoDisk [~ Hex £ WA Files I | MESSAGESI
e —— —_—

CIN

7710061480
1 THE QUICKE BROWN FOX JUMPED COWVER THE LALEZY DOGE BACKE
2 THE QUICK BROTN FOX JUMPED OVER THE LAZY DOGS BACE
3 THE QUICK BROUN FOX JUMPED OVER THE LAZY DOGS EBACKE
4 THE QUICE BROUN FOX JUMPED OVER THE LAZY DOGS BACE
5 THE QUICE BROUN FOX JUMPED OVER THE LAZY DOGS BACE
6 THE QUICK BROWN FOX JUMPED OVER THE LALEZY DOGIE BACK

BE=0

PE=0
FD=+0.7,+0.6
LP=451.9
NP=+1Z.6
SH=+39.3
aT=1352
CR=0.0Z,55

» Shows the received message data and message quality statistics as
provided by the DigitTrak demodulator.

Message Window can be Cleared and Paused as needed.
Controls are provided to capture messages, view them in Hex, and
quickly access saved message.

= Filenames include the date and time the file was captured so they are
unique and can be easily located.

» The Message section cannot be hidden, but window splitter controls
allow the size to be adjusted to suit.

Y VYV
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GDSA: Options Tab

» IF Stream Configuration
= Multicast Group
= Port Number
= Bind to Interface
= Leave as set.
» Default Spectrum Spans
» Used in Quick Button
= 100/300: 1500 Hz
= 1200: 3000 Hz

March/April 2019

F®1 - Demodulator 1 Message Window
SETTIMNGS HELP

VIEW | OPTIOMS - SCHEDULE . S5WITCH SETTINGS

IFSTREAM CLIEMT MULTICAST OPTIONS

Multizazt group: |224.EI.'I 4

Part furnber: |1 a0m

Bind to interface: I 192.168.54.119

DEFALLT FFT SPAMS

1004300440k Baud
|1 R0 Hz

1200 Baud
|3nnn Hz
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GDSA: Schedule Tab

[gcom/

> Local and UTC Time Shown

» Define Schedule for Record
= Interval: How often

= Offset: Where in window
= Duration: How long
= Example:

e Every hour for 2 minutes
beginning at 10 minutes past
the top of the hour.

» Can Capture ...
=  Wav Files (IF)
= DCS Message
» Checking “Enable” initiates.

» Schedule information provided
once enabled.
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1 - pemodulator 1 Message Window -0 x|
SETTINGS HELP

VIEW  OPTIONS  SCHEDULE ' SWITCH SETTINGS

LOCAL: 2012/09/08 16:25:02
UTC: 2012/09/08 20:25:02
—Scheduled Save
Interval

|01:00:00 |
Offzet

|00:10:00 |
Duration

|po:0z:00 |

[¥ Save'wavfile

v Save Messages
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END OF DAY 2 TRAINING
“THANK YOU” FOR YOUR ATTENTION
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