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‘ Introduction l/'lARRl$®

» Last name is pronounced “Chop-ke-vich”

« Senior Test Engineer from Harris IT Services (HITS) in
Omaha, NE

« HITS User Outreach Liaison for GOES-R

* Primary trainer/technical point of contact for GOES Rebroadcast
(GRB) Simulators

* Retired USAF MSgt aviation weather forecaster
» Over 30 years experience in weather, space, and
satellite programs

« Jeff Hohenstein is the secondary trainer/technical point of
contact for GRB Simulators

— HITS Training Lead for GOES-R
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Agenda l/-IARRl$®

» Overview of GRB Service
« GRB Data Structure
» Transition Information
* Purpose of GRB Simulator
 Description of GRB Simulator
* GRB Simulator GUI Functions
— Configurations
— Scenarios
— Test Patterns
— Proxy Data
— GRB Packet Generation
— Event Logs and Reports
» Image Segmenter Utility
» Status of GRB Simulators
 Training Approach
« Demonstrations this afternoon
* Questions
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Overview of GRB Service
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Overview of GRB Service l/-IARRl$®

» Purpose of the GRB service for terminal users:

— Provides the primary relay of full resolution, calibrated, near real-time
direct broadcast space relay of Level 1b data from 6 GOES-R
satellite instruments
« Advanced Baseline Imager (ABI)

— 16 channels ranging from 0.47 um band to 13.3 um band

Solar Ultra-Violet Imager (SUVI)

Extreme Ultra-Violet/X-Ray Irradiance Sensor (EXIS)

Space Environmental In-Situ Suite (SEISS)

Magnetometer (MAG)

— Provides the primary relay of Level 2 data from Geostationary
Lightning Mapper (GLM)
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l Overview of GRB Service l/-IARRl$®

— The raw satellite data from all 6 instruments are downlinked from the
GOES-R satellite to the Wallops Command and Data Acquisition
Station (WCDAS) at Wallops Island, VA and the Remote Backup
(RBU) Facility at Fairmont, W.VA

— Upon algorithm processing of the raw satellite data at WCDAS and
RBU, the L1b and GLM L2 data output are stored in the
Comprehensive Large Array-Data Stewardship System (CLASS) and
uplinked back to the GOES-R satellite
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Overview of GRB Service l/-IARRl$®

— The processed L1b and GLM L2 data are then downlinked from the
GOES-R satellite to the National Oceanic and Atmospheric
Administration (NOAA) Satellite Operations Facility (NSOF) in
Suitland, MD and to direct readout users with GRB terminals

— The NSOF facility will then process the L1b ABI data to create L2+
ABI products

* NSOF stores L1b data from all instruments into the Product Distribution and
Access (PDA) subsystem at the Environmental Satellite Processing and
Distribution Services (ESPDS) for users to subscribe and access

— Next slide shows the flow of GRB processing between the satellites

(GOES-West and GOES-East) and NSOF, WCDAS, RBU, and Direct

Readout Users



Overview of GRB Service l/-lARRlS®

GRB Processing

GOES-West GOES-East
137° West 75° West
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GRB Data Structure
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GRB Data Structure l/-IARRl$®

 GRB data consists of scientific and engineering telemetry data
from six instruments on GOES-R satellite:

— Advanced Baseline Imager (ABI) — L1b data, QC data, Data Quality
Flags (DQF), and Metadata
» L1b data consists of Channels 1 through 16 radiance products for Full Disk,
CONUS, and Mesoscale scenes for Mode 3 and Channels 1 through 16
radiance products for Full Disk for Mode 4
— Solar Ultraviolet Imager (SUVI) — L1b data, QC data, DQF, and
Metadata
» L1b data consists of 6 angstrom wavelength channels for Full Solar X-Ray
Spectrums (XRS) and Extreme Ultraviolet Spectrums (EUVS)
— Extreme Ultraviolet and X-Ray Irradiance Sensor (EXIS) — L1b data,
QC data, and Metadata

» L1b data consists of 3 channels of Full Solar EUVS and 2 channels of Full
XRS
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GRB Data Structure l/-IARRl$®

— Space Environmental In-Situ Suite (SEISS) — L1b data, QC data, and
Metadata

» L1b data consists of 5 bands Energetic Heavy lon Sensor samples, 15
bands of Magnetospheric Particle Sensor — Low Energy samples, 11 bands
of Magnetospheric Particle Sensor — High Energy samples, and 13 bands of
Solar and Galactic Proton Sensor samples

— Magnetometer (MAG) — L1b data, QC data, and Metadata

» L1b data consists of samples of charged particles in the magnetosphere

— Geostationary Lightning Mapper (GLM) — L2 data, QC data, and
Metadata

» L2 data consists of lightning flash samples over the Americas and adjacent
oceanic regions
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l GRB Data Structure

 GRB data packets are in CCSDS format:
— 16,390 octet (16Kb) is maximum size for each packet

* There are 2 components to GRB data structure:

— GRB Information
— GRB Data

GRB

GRB
Info

GRB
Data
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GRB Data Structure l/-IARRl$®

 GRB Information is:
— used to transfer configuration files across the GRB link
— sent nominally once every 5 minutes

 GRB Information files consist of:
— Operations schedules
— Periodic data status informing users of process performance
— Periodic state vectors for orbit knowledge
— Static data unit conversion tables
— Static calibration tables as changed
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l GRB Data Structure

* GRB Data Is:

yARITIS '

— used to transfer product data from the Data Fabric (DF) at WCDAS

and RBU to the DF at NSOF and user sites

 The GRB Data on the DF contains two data types:

Atomic Blobs:
— Images
— Atomic Blobs (Binary Large Obijects)

GRB
Data

GRB
Atomic
Blob

GRB
Image
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Standard
Primary Header

GRB Secondary

Header

User Data

GRB Data Structure

yAIWS '

CCSDS Structure of the GRB Data

Bits Field Description

3 Packet Version Number | CCSDS Protocol Version

1 Packet Type Indicates whether this is a telecommand or
telemetry packet

1 Secondary Header Flag | Indicates whether this packet has a secondary
header (Set to 1 for all GRB Packets)

11 APID Application Process Identifier

2 Sequence Flags Flags for data segmentation

14 Packet Sequence Count | Sequence Count

16 Packet Data Length Data Length

16 Days Since the Epoch Number of full days since the GOES-R epoch
date of January 1, 2000 12:00:00 UTC

32 Milliseconds of the Day Milliseconds of the Day

3 GRB Version GRB Version Number

5 GRB Payload Variant Describes the underlying payload

4 Assembler ID Identifies the assembler by location, string, and
whether it is primary or backup

4 Operational Environment | Identifies the Operational Environment

130976 | GRB Data Payload GRB Data Payload
32 Checksum Packet Checksum
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lGRB Data Structure l/-IARRl$®

* Image Data
— created by L1b processing at Product Generation (PG) element level

— broken down by Scene data, Data Quality Flag (DQF), and Block
Level Metadata for ABI instrument

— L1b data blocks broken down into smaller GRB data blocks
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GRB Data Structure l/-IARRl$®

Image Payload Structure

Bits Field
8 Compression
32 Product Time Seconds Value
32 Product Time microseconds of Second
16 Image Block Identifier
24 Row Offset of Fragment within Image Block
32 Upper Left (UL) X: Pixel Coordinate of Image Block
32 Upper Left (UL) Y: Pixel Coordinate of Image Block
32 Image Block Height (pixels)
32 Image Block Width (pixels)
32 Offsetto DQF Data (if present)
Varies Image Payload
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lGRB Data Structure l/-IARRl$®

« Atomic Blobs (Non-Image)
— created by L1b/L2+ processing at PG element level

— broken down by Data Blobs and QC Blobs for MAG, EXIS, SEISS,
and GLM L2
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GRB Data Structure

yARITIS '

GRB Atomic Blob Data Packet Structure

Bits Field
8 Compression Algorithm
32 Product Time Seconds Value
32 Product Time microseconds of second
64 Reserved
32 Block ID
32 Reserved
Varies Product Data
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l GRB Data Structure l/-IARRl$®

» Left-Hand Circular Polarization (LHCP) Data
— ABI 0.64 pm band (Channel 2) - Daytime cloud imaging
— ABI 3.9 um band (Channel 7) - Surface and cloud / fog at night: fire
— ABI 6.185 pum band (Channel 8) - Upper tropospheric water vapor

— ABI 7.34 um band (Channel 10) - Lower tropospheric water vapor,
SO, detection

— ABI 11.2 pm band (Channel 14) - Total water; clouds

— ABI 12.3 pum band (Channel 15) - Total water; ash; sea surface
temperature

— ABI 13.3 um band (Channel 16) - Air temperature; cloud heights
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‘ GRB Data Structure l/-IARRl$®

* Right-Hand Circular Polarization (RHCP) Data

— ABI 0.47 pm band (Channel 1) - Daytime aerosol-on-land / coastal
water mapping

— ABI 0.865 pm band (Channel 3) - Daytime vegetation; aerosol-on-
water

— ABI 1.378 um band (Channel 4) - Daytime cirrus clouds
— ABI 1.61 pm band (Channel 5) - Daytime cloud water; snow

— ABI 2.25 um band (Channel 6) - Daytime land/cloud properties;
particle size; vegetation

— ABI 6.95 um band (Channel 9) - Middle tropospheric water vapor

— ABI 8.5 um band (Channel 11) - Total water for stability; cloud phase;
dust; SO,

— ABI 9.61 pm band (Channel 12) - Total ozone

— ABI 10.35 pum band (Channel 13) - Supports 11.2 and 12.3 um bands
to enhance cloud particle size measures

— GLM Lightning Detection: Events and Flashes - Geostationary
detection of lightning events and flashes
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GRB Data Structure l/-IARRl$®

* Right-Hand Circular Polarization (RHCP) Data

— SEISS Energetic Heavy lons - Measures energetic heavy ions (10-
200 MeV/n) in 4 mass groups: He, (C, N, O), Ne-S, and Fe

— SEISS Magnetospheric Electrons and Protons: Low Energy
Measures electrons and protons in the 30 eV - 30 keV range

— SEISS Magnetospheric Electrons and Protons: Medium and High
Energy -
Measures electrons in the 30eV - 4 MeV range
Measures protons in the 30eV - 1 MeV range

— SEISS Solar and Galactic Protons - Measures solar energetic
protons and galactic cosmic ray protons (1 MeV - 500 MeV)

— MAG Geomagnetic Field - Measures Earth's magnetic field and it's
variations at geosynchronous orbit

— EXIS Solar Flux: EUV - Measures disk-integrated solar extreme
ultraviolet flux

— SUVI Solar Flux: X-ray - Measures solar images in the X-ray region
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Transition Information
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Transition Information

* GVAR
» Full Disc Image: 30 minutes

« Other modes: Rapid Scan,
Super Rapid Scan

* Polarization: Linear

» Receive Frequency: 1685.7 MHz (L-
band)

« Packetization: GVAR Blocks

« Data Compression: None

« Data Rate: 2.11 Mbps

« Antenna Coverage: Earth coverage to
5o

» Data Sources: Imager and Sounder

SXI (MDL Link) SEM & Magnetometer
(PCM / Telemetry link)

» Space Weather: None
 Lightning Data: None

_ assuredcommunications
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GOES-R

Full Disc Image: 5 minutes (Mode 4), 15
minutes (Mode 3)

Other modes: 3000 km x 5000 km
CONUS: 5 min (Mode 3)
1000 km x 1000 km Mescoscale: 30 sec

Polarization: Dual circular
Receive Frequency: 1690 MHz (L-band)
Packetization: CCSDS 133.0-8-1

Data Compression: Lossless
compression

Data Rate: ~28.4 Mbps (31 Mbps link
rate)

Antenna Coverage: Earth coverage to
50

Data Sources: ABI (16 bands), GLM,
SEISS, EXIS, SUVI, MAG

Space Weather ~2 Mbps

Lightning Data: ~0.5 Mbps
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l Transition Information l/-lARRlS®

 For information on Downlink Specifications, go to GOES-R web
site at: http://www.qgoes-r.gov/users/docs/GRB downlink.pdf



http://www.goes-r.gov/users/docs/GRB_downlink.pdf
http://www.goes-r.gov/users/docs/GRB_downlink.pdf
http://www.goes-r.gov/users/docs/GRB_downlink.pdf
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Purpose of GRB Simulator
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‘ Purpose of GRB Simulator l/-IARRl$®

1. Generate Consultative Committee for Space Data
Systems (CCSDS) formatted GRB output data
based on scenarios, test patterns, and proxy data

— Uses test data to simulate Level 1b data packets from
these instruments:

 Advanced Baseline Imager (ABI) - 16 channels ranging
from 0.47 pm band to 13.3 um band

« Geostationary Lightning Mapper (GLM)

« Solar Ultra-Violet Imager (SUVI)

« Extreme Ultra-Violet/X-Ray lrradiance Sensor (EXIS)
« Space Environmental In-Situ Suite (SEISS)

« Magnetometer (MAG)

— Uses test data to simulate Level 2 data packets from GLM
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‘ Purpose of GRB Simulator l/-IARRl$®

2. Simulate up to 15 Mbps of output streams for each
circular polarization (left-hand and right-hand) using
either baseband (digital) or IF transmission method

— GRB output data used for on-site testing of user ingest
and data handling systems

3. Manage configuration, scenario, test pattern, proxy
data, and event log files used for simulations

4. Prepare End Users for transition from GVAR to
GRB service
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Description of GRB Simulator
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Description of GRB Simulator l/-IARRl$®

 The GRB Simulator is a fully self-contained system which
Includes all hardware units needed for operation

Front side Back side

Transit Case 1
(on Top)

Approx. Weight
200 Ibs

=4 ﬁ_———*’
Transit Case 2 . = ‘ f N ""I,‘:E Approx. Weight

(On the Bottom) 250 Ibs




lDescription of GRB Simulator l/-IARRl$®

» Here is an example of how the
GRB Simulator looks when
powered up and KVM tray is
extended for operations

— Approx. dimensions are 2’W X
4 1L X4H
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‘ Description of GRB Simulator l/-IARRl$®

Front side of Transit Case 1

Network Switch

3 & Clamps
’ I3
_fm——‘ﬁ-q : |||~,l‘
KVM Al Sl ol
| : =1l Handles

IBM X3550 Linux Server
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Description of GRB Simulator l/-IARRl$®

» Cisco 3560 Switch
— 48 ports
— Provides the Ethernet network for the simulator

* KVM Switch
— 8 ports
— Provides the primary user interface for:
* GRB Simulator Server

 FEP
« Modem
* IBM X3550 Server
— Hosts the GRB Simulator software that produces GRB data and
provides an interface for the users to interact with

» 2 cover lids

» Front lid includes GPS antenna and all cabling required for intra-case and
external connections

* Back lid includes casters for bottom of transit case
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Description of GRB Simulator l/-IARRl$®

Back side of Transit Case 1

Cisco 3560 Network Switch

RJ45 Cables
Patch Panel
Baseband Cables
USB Cables
VGA Cables

GRB Simulator
Processor
Power Distribution Unit
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Description of GRB Simulator l/-IARRl$®

Front side of Transit Case 2

TRAK 9000 Time Code Generator

RT Logic T500 HR
Front End Processor

RT Logic T400 XR
Modem




Description of GRB Simulator l/-IARRl$®

* TRAK 9000 Time Code Generator

— Allows user to:
« manually adjust a specific time format
« default to a standalone system time
» set to a GPS tracking system time

* Front End Processors (FEP)

— Front End Processor (FEP / TS00HR) sends a test pattern to the
MODEM (T400XR)

 Modem
— Outputs Modulated Waveform at IF to 70.0 MHz

— IF Signal from 70.0 MHz is looped back to MODEM and is
Demodulated

— Constellation for 8PSK/QPSK modulation is displayed

» 2 cover lids

* Front lid is empty
* Back lid includes casters for bottom of transit case
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Description of GRB Simulator l/-IARRl$®

Back side of Transit Case 2

TRAK Time Code Generator

IF Cables
Patch Panel
RJ45 Cables
USB Cables VGA Cables

Power Distribution
Unit




Description of GRB Simulator l/-IARRl$®

 The GRB Simulator GUI is launched by double-clicking on the
shortcut icon located in the desktop area of the IBM server

@ Applications Places System &

GBEimutator =

Input Files

Computer

gbsuser's Home

GRB Simulator
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Description of GRB Simulator l/-IARRl$®

 The GRB Simulator software uses a simple, efficient Human
Machine Interface (HMI)

* The GRB Simulator GUI:

— allows the user to launch a simulation

— performs setup activities such as:
* setting up configuration
* running reports
* writing scripts to run the simulations
* managing input data from which GRB packets are generated
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 GRB Simulator provides a
built-in text editor (gedit) using
a GUI application for
managing:

— Configurations
— Scenarios

— Event Logs and Reports

Description of GRB Simulator

.Applications Places System

EdTest.conf {~/grbsim/conf] - gedit

File Edit View Search Tools Documents Help

|| EZopen ~ &Save =

|7 EdTest.conf 3{

usr/bin/gimp
bsuser/grbsim/

grb_block_size = 1024
socket_wr
lhcp_de
rhep_destina

transport_pri
externzl_header_ty
apid EHIS

BLOE_ARRAY 11 UL6S 1 UINTLS 0 NOT_TP_VAR SV TIME_DIM 2 U3
HOT_TE_VAR

meso.scn (~/grbsim/sc

File Edit View Search Tools Documents Help

5y = open L{isave =

|=] meso.scn 3

run proxy OR_ABI-L1b-RADM1-M3CO01_G16_s20122411640

B AR

_=20122411640

Plain Text »  Tab Width: 8 v

0_cz012241164030.nc as MESO

EE 3 UINT32 0 TP_VAR MDA TIME DIM 2 D
TIME_DIM 2 USS 1 UBYTES O NOT_TP_VAR SV TIME_DIM 2 D645 1*DOUBLES4 O NOT_TP_VAR SV TIME_DIM Z

Ln 1, Col 95 INS

assuredcommunications®
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Description of GRB Simulator S

« Alters time via user
configurable simulation times

GRB Simulator

irmulator

Input Files

Configurations

Secenarios

Test. Patterns

of Sinulati
[Systen Tine 2013-03-05T15:56:38] — [Sinulation Tine 2013-08-29T19:01:00]
Configuration In Use [/home/gbsusers , grbsin/last, conf]

Proxy Data Scenario In Use [Yhome/gbsuser/grbsin/ecenarios/Tinestanp_Test,scn]

[Systen Time 2013-09-05T15:56:58] ——- [Simulation Time 2013-08-28T13:01:00]
Setting sinulation time to 2013-08-28T19:013007

[Systen Tine 2013-09-05115:56:58] — [Sinulation Tine 2013-08-28T19:01300]
Entering section Proxy_Data

[System Tine 2013-03-05T15:56:58] ——— [Simulation Time 2013-08-20T13:01:00]
Rurning prowy data file bullseye_0_0.nc as ABI_RadM1_M3COL for 20 seconds

[System Tine 2013-09-05T15:57:18] ——— [Sinulation Time 2013-08-20T19:01:20]

Bvent. Logs and Reports Leaving section Proxy_Data

[Systen Tine 2013-03-05T15:57318] --- [Simulation Time 2013-08-28T18:01320]
Entering section [nage_Pattern

[Systen Tine 2013-03-05T15:57:18] — [Sinulation Tine 2013-08-28T19:01:20]

Running inage test pattern Ed_Demo,png /home/gbsuser/orbsin/patternss/tuoknData,xnl ABI_CHANNEL _7_CONUS
/hane/gbsuser/grbs in/patterns/tuoknData.ml ABI_CHANNEL_7_CONUS_METADATH FEFLICATE RED as
ABI_RadF_H3C02

[Systen Tine 2013-09-05115:57:19] —— [Sinulation Tine 2013-03-05T15:57115]
Leaving section Inags_Pattern
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Description of GRB Simulator

File Edit View History Bookmarks Tools Help

* Builds GRB CCSDS packets
on the fly from stored L1b [ e tgimipae .
product data and XML
information files e

<data>10</data=>
</mumberOfBits>
—<rMin type="variable" elementType=
<data=0.001</data>
</rMin>

i file:///data/grbsim/patterns/twoKmData.xml

group’ name="ABI_CHANNEL_7_CONUS" desc="ABI 2.0km CONUS

dimensions="1"=>

— <ySize typ dimensions="1">

GRB Simulator

: — <rMax type le” elementType="doublc” dimenslons="1">
imulator @ . <dnto27 <t
3 </rMax=>
~ <missingPlxel type="variablc” elementType="int" dimenslons="1">
<data>2</data>
Input Files Gl t tion </missingPixel>
— <valldPixel type="variable" elementType="int" dimenslons=

</valldPixel>
<saturatedPixel type="variable" elementType="int" dimensions="1">
ated Plxel>

inits type="variable" elementType="s dimenslons="1">
<data>"mW m-2 sr-1 um-1"</data>

</rad_units>

_long_name type

=data="ABI 2.0km B

Test. Patterns
art of Sinul.

[Systen Time 2013-03-05T13:25:17) -~ [Sinulabion Time 2013-03-05T13:25:17
Configuration In Use [/hone/gbsuser/grbsin/conf/Ed_Tenn_Test.conf]
Scenario In Use [/hone/gbsuser/grbsin/scenarios/Test_syntax2.sen]

iuble” elementType="siring" dimensions:

Proxy Data

[System Time 2013-08-08T13;26:17] --- [Sinulation Time 2013-08-05T13;25;17]

Running image test pattern Ed_Dewo,png Jhomed/ghsusersorbsinpatterns/tuoknData,nl ABI_CHANNEL_?_CONUS
/hone/gbsuser/grbsim/patterns/tuoknlata, xml ART_CHANNEL_7_CONUS_METADATA REPLICATE MOMD as ABI_RadF_M3CO2
~/EdDemoFolder o x

[Systew Time 2013-03-05T13:25:18] --- [Simulation Time 2013-05-08T13:25:18]
Entering section Nom_[mage_Test_Pattern

File Edit View Search Terminal Help

Success! Created NetCDF file.
Image dimensions: Width=0 Heigh
Success! Created NetCDF file.
Image dimensions: Width=154 Heigh
Success! Created NetCDF file.
Image dimensions: Width=51 Height
Success! Created NetCDF file.
Image dimensions: Width=203 Height=0
Success! Created NetCDF file
Image dimensions: Width=102 Height
Success! Created NetCDF file.

[System Time 2013-09-05T13:25:18] --- [Sinulation Time 2013-09-05T13:25:18]
Running fixed non-image test pattern triangle mean 500 amplitude 50 wavelength 1,00 as EXIS_EWNS for 50

Event Logs and Reports bines
[Systen Ting 2013-09-05T13:76:18] --- [Sinulation Time 2013-03-05T13:25:18]
Leaving saction Non_lnage_Test_Pattern

[Systen Tine 2013-03-05T13:25:18] - [Sinulation Time 2013-03-08T13:25:18]
Sinulation has been stopped

[Systew Time 2013-03-05T13:25:18] --- [Simulation Time 2013-05-08T13:25:18]
End of Simul

assuredcommunications®

Image dimensions:
Success! Created
Image dimensions:
Success! Created
Image dimensions:
Success! Created
Image dimensions:
Success! Created
Image dimensions:
Success! Created
Image dimensions:
Success! Created

Width=0 Height
NetCDF file.
Wwidth=154 Height
NetCDF file.
Width=51 Heigh
NetCDF file.
Width=205 Heigh
NetCDF file.
Width=102 Height
NetCDF file.
Width=0 Heigh
NetCDF file.
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l Description of GRB Simulator l/-IARRl$®

 Data output by the simulator is derived from:
— proxy data files containing Level 1b (L1b) or GLM L2 data
— test pattern images

— non-image test pattern generation commands specified from within a
scenario
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Description of GRB Simulator l/-IARRl$®

« GRB Simulator also provides a
built-in graphics editor, GNU
Image Manipulation Program
(GIMP), using a GUI
application for managing
Image test patterns

suse... | @ use oisk (i eannt. | [0 R



l Description of GRB Simulator l/-IARRl$®

 Time Code Generator ensures FEP and Modem times are in
sync with designated source of time

v

1PPS

o  WWmEE




Description of GRB Simulator l/-IARRl$®

A Mozilla Firefox browser on
the RT Logic T500 displays the
FEP GUI

— monitors the transfer frames
and CCSDS packet processing

* In this example, CCSDS
packets are being generated
for both polarizations

nnnnnn
nnnnnnn

:::::
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Description of GRB Simulator S

Mozilla Firefox.

File Edt Miew History Bookmarks Tools Help

° A MOZiIIa Flrefox browser On | O nitp /nocahostGUL htmi [ ]

[ TtocalosticuLntmi M-E

the RT Logic T400 XR T —

I i UL POLT Modulat ECL Uplink
bl 0 cor POL 1 Data
» UL POLL Channel Carrier On’ PCM 1: i
i + .
® @
L

@ UL POL2 Channel #od. on ' B
@ Upiink Manager
@ Frequency Converter

— monitors the uplink and

@ DVB-52 Encoder

EIGHT_PsK | €D : [ am m

ol 1 Clack
RF UPLINK (J1)
) WL POLY UpLink Monager @ @
UL POL1 Frame Sync Jg J12
e ok

@ UL POLY TXBERT

1

downlink activity for each S

@ Spread TBERT

UL POL1 Spread Modulator

Downlink Ca

polarization process

@ PSK Receiver

@ Spread FFT

@ Spread Receiver
@

@ RxBERT

@ Spread RXBERT

@ Delay Measurement
@ DVB-52 Decoder

e________________________- _________ ]

harris-goesr-gbs_1.8 TRIG Tine:

File Edit View History Bookmarks Tools Help

| ) hrtp /ocalhost/GUL htmi (K]

° In this eXample, the ‘IQ, - [A tocathost/Gui nirl FEIR S

RT LOGIC

display is a constellation map | e 3

@ Frequency Converter

of the 8-PSK modulation.

@ DVE-S2 Encoder
@ Frame Sync

- o
@ Spread TXBERT
Downlink
@ DL POL1 Channel
@FFT
@ PSK Receiver
@ Spread FFT
@ Spread Receiver
@ RxBERT
@ Spread RXBERT
@ Delay Measurement
@ DVB-S2 Decoder
@ Frame Sync
@ DL POL2 Channel
@
| @ PSK Receiver 2 e, © -

Ver: harris-goesr-gbs 1.0 TRTG Tine:
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l Description of GRB Simulator l/-IARRl$®

GOES User Terminal

USER PRODUCT
PROCESSING
IF Pol 1 Gi_gE
IF Pol 2 Switch
GBS Baseband Pol 1 (ethernet)

Baseband Pol 2 (ethernet)

NOTE: This diagram displays the path of the GRB signal from the satellite
transponder to the GOES User terminal. The GRB simulator uses the FEP
and Modem to transmit IF signals to the GRB receiving system.



Description of GRB Simulator S

 An ‘GRB_Sim_Data_ Analysis _IF Test1.xls’ spreadsheet is
provided to the end user as shown below for testing purposes:

] GRB_Sim_Data_Analysis_IF_Test1.xlsx - Microsoft Excel -aXx
RTEW V De ar @ - =2 X
Calibri - General - A‘ S Insert - X - W \;a
/B I U-~|A A |8 % e 3% Delete ~ || (@]~
Styles || p.p.. Sort & Find &
| v | |58 %) - | EYFormat - || 27 Filter~ Select~
Clipboard ™= Font [ Alignment [ Number T Cells Editing
| 815 - & |
A B & [} 3 F 5 H
1
8 GRB Sim IF Interface Data Analysis
3
4 Marhle Test Image
5
3
= .
E
a
10
1l
12
13
14
15
1% By wat |- Ezpected Data | - Data Received | - March |- [Comments ~ [ Field Descriprion |-
205155 [T [T
205136 BbEd BbEd
205151 Teot =]
205155 dEE False
205138 6 False
20530 525 False
20513 350 B Falsc
20512 352 < False
205133 354 320 False
205134 F E False
205155 358 o
205136 360 Tact False Frame Sync Frame Syac
205137 F62 fid Falsc Frame Sync
Tranafer Frams Werzien Humeer
Spacecraft 1D
205155 410364 4000 False Wirtual Channe! ID
20513 410556 [ Wirtusl Channel Caut
Transfer Frame
Wirtual Channel Cout Primary Header
Feplay Flag
Wirtual Channel Frame Count Uzage Flag
REYD Spare
205200 410568 <140 False Wirtusl Channel Count Cyele
REVD Spare
205201 310 fiI{13 False First Header Painter
205202 312 2863 2863
205206 E b6 0
205204 376 THET THET
W 4 » ¥ sheet1 ]
Ready E
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Description of GRB Simulator l/-IARRl$®

* The spreadsheet uses the Marble proxy image file as the
example

* The purpose of this spreadsheetfile is:
1. To show the structure and content of the data that will be received
from the user’'s GRB receiver output including:
. Transfer Frame Headers
. GRB Primary and Secondary Headers
. Data fields
. Checksum

2. To provide an example of data that the users can start with to
check out their software
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Description of GRB Simulator

D'a\ = = GRE_Sim_Data_Analysis_IF_Testl.xlsx - Microsoft Excel -8\ Xx
a) "
Home Insert Page Layout Formulas Data Review View Developer W - = X
2 ) — ) = == - B :
B & Caibri lua A Al =i |[General - }F‘ J;:E—d 7’2l Insert 2 %? lﬁ
EE] ~3 I Delete ~ E -
Paste 'B I U - rad - || - g » || %8 .00/ Conditional Format Cell ferzn Sort & Find &
- 7 = b B Lo Ll Formatting = as Table = Styles~ || [ Format = | (2™ Filter~ Select~
Clipboard ™ Font F} Alignment 7} Number (F} Styles Cells Editing
| M25 - £ |
& E c o E F G H E L
1
:  GRB Sim IF Interface Data Analysis
3
4 Marble Test Image
5
3
7
2
a
o
1
12
13
14
15
& Byte Count | = Ezpected Data = Data Received = Match | * | Comments = |Field Description |
12 5454 False Fill Diata
13 5523 False
20 386d False
21 BB2S False
2z BE&1 False
23 eTil False
2 320 False
= 2 Faize cC
26 [i]
27 Tack False Frame Sync
] 4 fold Falz=___|Frame Sunc s T
Transfer Frame Yersion Number
Spacecraft D
23 26 4000 False Virtual Channel 1D
s = : s o
ReplayFlag Primary Header
Yirtual Channel Frame Count Usage Flag
REYD Spare
il 30 40 Falze Wirtual Channel Count Cycle
RSO Spare
32 32 1} First Header Painter
Facket Version Mumber
FPacket Tupe
Secondary Header Flag
33 4 EEL 936 ARID GRB Primary Header
Sequence Flag
4 4000 4000 Sequence Count
5 ET ET packet data length
36 12cd 1313 Falze days since last epoch
37 157 014d False millizec of day
35 46bb edb3 Falze millizec of day
GRE version GRE Second Header
GRE Payload variant
aggembler IO
o] 4E 200 200 Oper eny
40 42 100 100 raw data starts here Image Data
4 4 » M| Sheet1 < ¥J [ il |
Ready | 3 Uﬁ [EE] S @—@4—@)
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S

* The spreadsheet
defines fill data fields
“56454” transfer frame
headers, GRB
primary and
secondary headers,
data fields and check
sum

« Each GRB packet is
a maximum of 16,390
bytes of data
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‘ Description of GRB Simulator l/-IARRl$®

 The RT Logic FEP in the GRB Simulator slices the GRB packets
Into transfer frames that are a maximum of 2,034 bytes

« Each transfer frame includes a header that is 26 bytes long and
includes a repeated frame sync word of “1acf fc1d”

* The GRB Simulator only sends full transfer frames

» Therefore, there will be transmissions of fill data ("54547)
Interspersed with the transfer frames that have actual image
data in the real system
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Description of GRB Simulator

t;"l\ H ) - GRB_Sim_Data_snalysis_IF_Testl.xlsx - Microsoft Excel
—/I Home Insert Page Layout Formulas Data Review View Developer o -
oy — i ) ||| E=Insert - 3 -
B £ Caton Sl -|[A Al =([®-| |5 | |ceneral - }E §i°] ;d El %? ui}
EE] £ X I Delete - i B
Paste B I U~ 3 A = i= & | % - 9% 9| %0 ;9| Conditional Format Cell oo Sort & Find &
- 7 = 1= - " OO rmatting + as Table = Styles = || o Format = || (2~ Filtar~ selact
Clipboard = Font I Number F} Styles Cells Editing

m %

= X

M25 - £ _~
A E C ] F d K i
1
2 GRB Sim IF Interface Data Analysis
3
+ Marble Test Image
5 —
3 T
7
]
3
10
i
12
iE]
i
5
1 Eryte Count Expected D = Data Rec
8 5454
1 S 5523
20 SN 386
2t 5
22 [
) 70l
2 320
E 2 =
E3 0
27 lack
] 4 ]
23 E 000
30 E 0
El n 40
1 a2 0
Packet Type
Exl 34 938 938 GRE Primary Header
1) 4000 4000
E L £
Ed 12cd e Faize
) 157 Tidd False
E 46bb edba Fal
GRE Second Header
Er 15 300 300
0 1] 100 00 Image Data
H 4 » M| Sheetl /¥ I
Ready | [ EE R NS === Gl

yARI?IS '

* The data in column D is
) representative of the
GRB output that can be
used to check against
an end user's receiving
system software

* Once the data is
reconstructed and
viewed with a netCDF
viewer, the user should
be able to replicate the
iImage in the top left-
hand corner of the
spreadsheet as shown

here
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l GRB Simulator GUI Functions l/'IARRl$®

« NOTE: The following slides display the main functionalities of
the GRB Simulator GUI. The end user is not required to create
any new configurations, scenarios, test patterns or proxy data to
test their receiving system or software. Included in the GRB
Simulator baseline are files that have ready-to-use
configurations, scenarios, test patterns and proxy data for end
users to run upon powering up the equipment.
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GRB Simulator GUI Functions - Configurations l/'IARRl$®

Look in: [|@;home,’gbsuser{grbsim,.fconf ] C| {,'ZI If‘) f [:_] @ @
@ Computer Name Size Type Date Modified ~
el [ e

File name: [ OmahaTest2.conf ] |W|
Files of type: | Configurations (*.conf) " ] | Cancel |

4

« Configurations define overall setup and runtime parameters for
the GRB Simulator

* The user can create, view, modify, apply, and delete
configurations on the GRB Simulator

« Configurations contain paths to scenarios, paths to test data,
paths to error logs, paths to event logs, paths to editor
executables, and a report storage location
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l GRB Simulator GUI Functions - Configurations l/'IARRl$®

» The default configuration file used to run the GRB Simulator is
GRBSM.conf

* It is important to have all the configuration parameters set
correctly in the configuration file
— Incorrect file paths will generate errors when using the GRB
Simulator
* The configuration file must have the correct APID references for
the sample files being processed

— Incorrect APID references will cause errors when attempting to run
packet generations
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GRB Simulator GUI Functions - Configurations l/'IARRl$®

» The default text editor for the GRB Simulator GUI is the gedit
editor as shown here:

EdTest.conf (~/grbsim/conf) - gedit

File Edit Wiew Search Jools Documents Help
[ Bopen v Gyswe | (& 8 &
|=| EdTest.conf 3¢

proxy_data_path = /home/gbsuser/grbsim/proxy
report_path = /home/gbsuse

error_event_log_path = /home/gbsus
error_event_log_f£file = /homef/gbsus
graphics_editor_executable fusr/bin/gimp
scenaric_path = /home/gbsuser im/scenarios/
test_pattern_path = /home/gbs sim/patterns
text_editor_executable gedit

configuration_path = /home/gbsuser/grbsim/conf/
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GRB Simulator GUI Functions - Configurations l/'IARRl$®

« Example of GRBSM.conf :

File Edit Yiew Insert Farmak Help

=101 ]

D2 Sl & ¢ =al] &

broxy_data_path = /home/ghsuser/grhsim/ proxy
report_path = fhowe/ghsuser/grbsim/reports

error ewvent log path = /home/gbsuser/grhsim/ logs
error_event_log file = /home/ghsuser/grbsim/ logs/GREIN. log
graphics editor_executable = Jusr/bindgimp
scenario_path = fhowe/gbsuser/grbsim/scenarios
test pattern path = /home/ghsuser/grbsim/patterns
text_editor_executable = fusr/bin/gedit
configuration path = /home/ghbsusers/grhsim/cont

- _Jﬂ File paths

Socket write retries = 3

lhep destination address = 192.158.5.125:1024} g Packet proceSSing

rhep destination address 182 .1658.5.125: 1025

transport protocol = TCP
exterial_ﬂiaﬂer_type = RT _LOGIC_UPLINK }% Protocol/Header Info

# Likb AEI Full Disk BRadiance Images
apid ABI RadF M3C01 272 IMAGERY rad DOQF
apid ALEI RadF M4C01 400 IMAGERY rad DOF

apid ABI RadF M3C0Z 273 THAGERY rad DOF
apid ABI RadF M4COZ 401 THAGERY rad DOF
apid AEI RadF M3C03 Z74 IMAGERY rad DOQF

o oo g
- -

Far Help, press F1

APID
Reference Info
for Image and
Non Image
Test patterns
and Metadata

=l
[
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» The first 3 sections of the configuration file begins with the

GRB Simulator GUI Functions - Configurations l/'IARRl$®

declared variable name followed by an ‘= sign and the variable

settings, e.g., proxy_data_path = /nome/gbuser/grbsim/proxy.
 File Paths section indicates where files, logs, reports, and

editors are located at as shown below:

Bl GRBSM.conf - WordPad

File Edit Yiew Insert Format Help

=101 x|

D) (E| S| sa] & =@ | =

proxy data path = /home/gbsuser/grhsim/proxy

report_path = /home/ghsuser/grbsim/reports
error_event log path = /howe/ghsuser/grbsinm/ logs

error event log file = /home/gbsuser/grhsim/ logs/SI0QT. log
graphics editor executable = Jfusr/bin/gimp

scenario_path = /home/ghsuser/grbsim/scenarios
test_pattern path = /Showe/gbsuser/grbsim/patterns

text editor executable = Jfusr/bin/gedit
configuration_path = /home/gbsuser/grbsim/cont

For Help, press F1

[ m
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GRB Simulator GUI Functions - Configurations l/'IARRl$®

» Packet Processing section indicates:

1.

w

Number of attempts to write GRB data packets to socket
connection

The RHCP receiving IP address for data stream
The LHCP receiving IP address for data stream

The third octet of the IP address represents the GRB Simulator
unit the network switch resides at. For example, in the IP
address “192.168.2.120:50001°, the 2’ value represents SN0002
GRB simulator in use.

The fourth octet of the IP address represents either the IBM
server (for baseband) or FEP server (for IF).
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GRB Simulator GUI Functions - Configurations l/'IARRl$®

* In the first example, the fourth octet value of ‘120’ represents the
IBM server for Baseband option

Bl GRBSM.conf - WordPad -0l x|

File Edit WYew Insert Format Help

D SR s oEwo] B

|

Socket_write_retries = 3 -
lhep destination address = 192.1658.5.120:50001
rhep destination address = 192.165.5.120:50002

=l

Far Help, press F1 MUM 2

* In the second example, the fourth octet value of ‘125’ represents
the FEP server for IF option

Bl GRBSM.conf - WordPad o ] |

File Edit Wiew Insert Format  Help

D= S # &=e-|

|

socket_write_retries = 3 o
lhep destination address = 192.168.5.125:1024
rhep destination address = 192.168.5.125:1025

[ ]

For Help, press F1 MUM 2
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l GRB Simulator GUI Functions - Configurations l/'IARRl$®

6. The fifth octet of the IP address represents the port connection for the
receiving system. For example, in the IP address
“192.168.2.125:50001, the ‘50001’ value represents the port
connection for the receiving system being used.

_ assuredcommunications” | Preseniation Name o les



GRB Simulator GUI Functions - Configurations l/'IARRl$®

* The Protocol/Header Info section indicates:
— Transport method for the GRB packet generation and

— External header type depending on how testing is conducted (i.e.,
baseband or IF).

— In the example below, the configuration is set for Transmission
Control Protocol (TCP) transport method and IF testing:

Bl GRBSM.conf - WordPad -10] x|
File Edit Wiew Insert Faormat Help
D||d| S @ e[| B
[~
transport_protocol = TCP o
external header type = RT LOGIC UPLINE
-
Far Help, press F1 MUM
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GRB Simulator GUI Functions - Configurations l/'IARRl$®

— The options for Transport Protocol are:
« TCP for IF, baseband, or loopback testing
« UDP* for baseband testing
« UDP_MULTICAST for baseband or loopback testing
*UDP = User Datagram Protocol
— The options for External Header Type are:
« RT_LOGIC_UPLINK for IF or loopback testing
» IPDU* DOWNLINK for baseband or loopback testing
* NONE for baseband or loopback testing

*|IPDU = Internet Protocol Data Unit
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‘ GRB Simulator GUI Functions - Configurations l/'IARRl$®

 The APID Reference Info section is broken down by Image and
Non-Image patterns.

— The APID configuration tells GRB Simulator how to handle both proxy
data AND non-image test patterns, since it is not unique and specific
to image test patterns.

* NOTE: In the configuration file, APID numbers are displayed in
decimal values. In the SE-16 Product Definition and Users
Guide (PUG), Volume 4, GRB document, the APID numbers are
displayed in hex values.
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GRB Simulator GUI Functions - Configurations l/'IARRl$®

— To convert an APID decimal value to a hex, you can use a scientific
calculator from a PC desktop or go to a Linux terminal session and
type a command as shown below:

« From a Linux terminal session, type the following to convert from decimal to
hex value: echo “obase=16; <value>" | bc

« Hit Enter key to get results. For example, a value of 308 decimal would
equal a value of 134 hex.

* From a Linux terminal session, type the following to convert from hex to
decimal value: echo “ibase=16; <value>" | bc

» Hit ‘Enter’ key to get results. For example, a value of 134 hex would equal
a value of 308 decimal.
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GRB Simulator GUI Functions - Configurations l/'IARRl$®

* In this example, we are looking at the APID configurations for
non-image test patterns that are part of EXIS, GLM, MAG, and
SEISS instrument data:

Bl GRBSM.conf - WordPad 1Ol x|

File Edit Yiew Insert Format Help

D22 Sl s &= (@]o] B

# Non Image d
apid EXIS _EUWS 8§37 BLOE_ARRAY 60 irradiancelpectrum 2 FLOAT3Z 0.00 TP VAR MDA report_nwrber 30 wavelenth hin 23 time 1 DOUELEG4

100,01 NOT TP_VAR 3V report_nuwoer 30 low_wavelength 2 FLOAT3IZ 101.02 NOT TP_WVAR MDA report nuwdier 30 wavelenth bin 23

high wavelength 2 FLOAT3Z 124.25 NOT_TP_WAR MDA report nuwber 30 wavelenth bin 23 EUW_ CaseNumber 1 UBYTES 147 NOT TP VAR 3V
report_number 30 gualityFlags 1 UINT64 148 NOT_TP_WVAR 2V report_ number 30 quaternlon_QD 1 FLOAT3Z 149.01 NOT_TP_UAR SU report_number

30 guaternion Q1 1 FLOAT3Z 150.02 NOT_TP_ VAR 3V report_ number 30 guaternion Q2 1 FLOAT3Z 151.03 NOT_TP_WVAR 3V report number 30
quaternion Q3 1 FLOAT3Z 152.04 NOT _TP_WVAR 3V report_nuwber 30 ECEF_X 1 FLOAT3Z 153.05 MOT_TP_VAR 3V report_number 30 ECEF_Y 1 FLOAT3Z
154,06 NOT TP VAR 3V report_nuwber 30 ECEF_Z 1 FLOAT3IZ 155.07 NOT _TP_VAR 3V report number 30 YawFlipFlag 1 UBYTES 112 NOT TP_VAR 3V
report_number 30 SolarArrayCurrent 1 FLOATIZ 157.09 NOT TP _WAR 3V report_number 30 nXR3 1 UBYTES 114 NOT TP_VAR 3V report nuwber 30
nGoodXRS4 1 UBYTES 115 NOT_TP_VAR 5V report_nuwber 30 nGoodXRSE 1 UBYTES 116 NOT_TP_VAR SV report_nuwber 30 nEUVSA 1 UBYTES 117
WNOT_TP_VAR 3V report_nuwber 30 nGoodi56 1 UBYTES 118 NOT TP_WAR 3V report_number 30 nGoodid4 1 UBYTES 113 NOT_TP_WVAR 3V report_number J

30 nGood3D4 1 UBYTES 120 NOT TP VAR 3V report_nuwber 30 nEUVSE 1 UBYTES 121 NOT_TP_WAR 3V report_number 30 nGoodll75 1 UBYTES 122
NOT_TP_WAR 3V report_number 30 nGoodlzZlé 1 UBYTES 123 NOT TP_WAR 3V report number 30 nGoodl335 1 UBYTES 124 NOT TP_WVAR 3V
report_number 30 nGoodl405 1 UBYTES 125 NOT TP _WVAR 3V report number 30 nEUV3C 1 UBYTES 126 NOT_TP_VAR 3V report numwber 30 nGoodHMg 1
UBYTES 127 NOT_TP_WAR 3V report_number 30 xrsQualityFlags & UINT3Z 128 NOT_TP_VAR MDA report nuwber 30

max_num XR3I obs_spectrum interval 30 euvsaQualityFlags 2 UINT3Z 158 MNOT_TFP_VAR MDA report_number 30

max_num EUVE_ A oks_spectrum interval 30 euvshQualityFlags 2 UINT3Z 185 NOT_TP_WVAR MDA report number 30

max_num EUVE B obs spectrum interval 30 euvscQualityFlags 2 UINT3IZ 215 NOT TP VAR MDA report nuwber 30

max_nuw ETVS_C_cks spectrum interval 6 euvsalvgTewp 1 FLOAT3IZ 219.01 NOT_TP_VAR 3V report_number 30 euvsbhblvgTewp 1 FLOAT3IZ 220.02
WNOT_TP_VAR 3V report_nuwber 30 euvsclivgTemp 1 FLOATIZ 221.03 NOT _TP_WAR 3V report_number 30 euvscilivgTemp 1 FLOAT3IZ 222.04
WNOT_TP_WVAR 5V report_nuwber 30 avglrradianceZR3&4 1 FLOAT3IZ 223.05 NOT TP VAR 3V report_number 30 avglrradianceZR3B 1 FLOAT3IZ 224.06
NOT_TP_WVAR 3V report number 30 avglrradiancez56é 1 FLOAT3IZ 225.07 NOT_TP_VAR 5V report number 30 avglrradianceZS4 1 FLOATIZ 226.08
MNOT_TP_VAR 3V report_number 30 avglrradiance3iO4 1 FLOAT3IZ 227.09 NOT_TP_VAR 3V report number 30 avglrradiancell?5 1 FLOAT3IZ 228.10
WNOT_TP_VAR 3V report_number 30 avglrradiancelils 1 FLOAT3IZ 229.11 NOT TP VAR 5V report_numwber 30 avglrradiancel335 1 FLOAT3Z 230.12
WNOT_TP_WVAR 3V report_nuwber 30 avglrradiancel405 1 FLOAT3IZ 231.13 NOT TP VAR 35V report number 30 avgRatioMgExis 1 FLOAT3Z 232.14
NOT_TP_WVAR 3V report_number 30 avgRatioMgloaa 1 FLOAT3IZ 233.15 NOT_TP_VAR 3V report number 30 dailylrradianceXR3A 1 FLOATIZ 234.1%6
NOT_TP_VAR 3V report_nuwber 30 dailyIrradianceXR3E 1 FLOATIZ 235.17 NOT_TP_ VAR 3V report number 30 dailyIrradiancez5é 1 FLOAT3IZ
236.18 NOT_TP_VAR 3V report_number 30 dailyIrradiancezS4 1 FLOATIZ 237. 19 NOT TP_VAR 5V report_number 30 dailyIrradiance30d4 1 FLOAT3Z
2358.20 NOT TF VER 3V report_number 30 dailyIrradiancell?5 1 FLOAT3IZ 2359.:21 NOT TP _ VAR 3V report_nuwber 30 dailyIrradiancelzle 1
FLOAT32 240.22 NOT_TP_WVAR 5V report number 30 dailyIrradiancel3i35 1 FLOAT3Z 241.23 NOT_TP_VAR SV report_number 30 dailyIrradiancel405
1 FLOAT3Z 242.24 NOT_TP_VAR 3V report_number 30 dailyRatioMgNoaa 1 FLOATIZ 243.25 NOT_TP VAR 3V report_number 30
average3P3dispersioningle 1 FLOAT3Z Z44.26 NOT_TP_WVAR 3V report_number 30 average3P3crossDispersiondngle 1 FLOAT3Z 245.27 NOT TP _WVAR :J

For Help, press F1 MUM 2
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GRB Simulator GUI Functions - Configurations l/'IARRl$®

* In this configuration example, we are looking at the APIDs for
the ABI Full Disk Radiance Images. The information includes:

— The short name for each ABI L1b product based on mode and
channel ID

— Variables and dimensions

Bl GRBSM.conf - WordPad i =] |

File Edit Wew Insert Format Help

D[=|@| SR ] o[5]@|o] B

# Llb AEI Full Disk Radiance Images ;I
apid ABI_RadF M3CO1 272 IMAGERY rad DOQF
apid ABEI RadF M4CO01 400 IMAGERY rad DOF
apid ABI RadF M3C0Z 273 IMAGERY rad DOF
apid ABEI RadF M4C0Z 401 IMAGERY rad DOF
apid ABI RadF M3C03 274 IMAGERY rad DOF
apid ABI RadF M4C03 402 IMAGERY rad DOF
apid ABI RadF M3CO04 275 IMAGERY rad DOF
apid ABI RadF M4CO04 403 IMAGERY rad DOF
apid ABI RadF M3CO0S5 276 IMAGERY rad DOF
apid ABI RadF M4CO0S5 404 IMAGERY rad DOF

apid ABI RadF M3CO0&6 277 IMAGERY rad DOF
apid ABEI RadF M4CO0& 405 IMAGERY rad DOF
apid ABI RadF M3CO07 278 IMAGERY rad DOF
apid ABI RadF M4CO07 406 IMAGERY rad DOF
apid ABI RadF M3C08 279 IMAGERY rad DOF
apid ABI RadF M4C05 407 IMAGERY rad DOF
apid ABI RadF M3C09 250 IMAGERY rad DOF
apid ABI RadF M4C09 405 IMAGERY rad DOF
apid ABI RadF M3C10 251 IMAGERY rad DOF _J

-
For Help, press F1 MUM 2

L B B T B B T ]
E A A A
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GRB Simulator GUI Functions - Configurations l/'IARRl$®

* In this configuration example, we are looking at the APIDs for
the ABI CONUS Radiance Images. The information includes:

— The short name for each ABI L1b product based on mode and
channel ID

— The netCDF variables containing image radiance data and ‘y’ and ‘X’
dimension names used in the netCDF file.

B GRESM.conf - WordPad ] o5

Eile Edit “ew Insert Format Help
D[(6| B[ 8 & m(@]w] B

# Lilb ABI CONUZ Radiance Images

apid ABI_RadC M3CO1 304 IMAGERY rad DQF ¥ x

apid ABI RadC M3COZ 305 INMAGERY rad DOF ¥ x ]
apid ABI_RadC
a

:MECDﬁ 306 INAGERY rad DQF v X
id AEI RadC M3C04 307 IMAGERY rad DOQF v x
id AEI_RadC M3C0O5 308 IMAGERY rad DOF w %

id AEI RadC M3C06 309 IMAGERY rad DOQF v x
id ABI_RadC_M3CO7 310 IMAGERY rad DQF v x
id AEI RadC M3C0S 311 IMAGERY rad DOQF v x
id ABI_RadC_M3C09 312 IMAGERY rad DQF y x
id AEI RadC M3C10 313 IMAGERY rad DOQF v x
id ABI_RadC_M3C11 314 IMAGERY rad DQF v x
id ABI RadC M3C1Z 315 IMAGERY rad DOQF v x
id ABI_RadC_M3C13 318 IMAGERY rad DQF v x
id AEI RadC M3C14 317 IMAGERY rad DOQF v x
id AEI_RadC M3C15 318 IMAGERY rad DOF w %

oomod oW omom oo
moTTD T DT DT T
ARhapopanpnn

a

apid ABI RadC M3Cl6 319 IMAGERY rad DOF v x

[~ |
For Help, press F1 l_ MMz
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* In this configuration example, we are looking at the APIDs for
the ABI Mesoscale #1 Radiance Images. The information
Includes:

— The short name for each ABI L1b product based on mode and
channel ID

— The netCDF variables containing image radiance data and ‘y’ and ‘X’
dimension names used in the netCDF file.

B GRBSM.conf - WordPad =lolx|

Eile Edit Wiew Insert Format Help
0|28 Sl &) &xelo| B

# Llb ABI Meso #1 Radiance Images

apid ABI RadMl M3CO1 336 IMAGERY rad DOF ¥ x

apid ABI RadMl M3COZ 337 IMAGERY rad DOF v x

apid ABT RadM1_M3C0O3 338 IMAGERY rad DOF v x _I

apid RET_RedM1 M3CO4 339 IMAGERY rad DOF ¥ x
apid RBI RedM1 M3COS 340 IMAGERY rad DOF v x
apid ABI RedM1 MICOS 341 IMAGERY rad DOF ¥ x
apid AB17R dM17M3CU7 342 IMAGERY d DOF ¥ x
apid AEI_] O d DOF ¥ %
apid ABI_R dMl_MSCDQ 344 IMAGERY d DOF ¥ x
apid RET_RedM1 M3C1D 345 IMAGERY rad DOF ¥ x
apid BBI RedM1 M3C1l 346 IMAGERY rad DOF v x

apid ABI RadMl1 M3C1lz 347 IMAGERY rad DOF ¥ x

api d ABI R d]{l M3C13 3‘18 IMAGERY d DQF ¥ %

api d DOF ¥ x
api d ABI_R d]{l_MSClS SSD II{AGERY Ei DOF ¥ x
apid ABT RadM1 M3C16 351 IMAGERY rad DQF ¥ x _I
=
Far Help, press F1 MUM
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* In this configuration example, we are looking at the APIDs for
SUVI. The information includes:

— The short name for each SUVI product based on wavelength
— Variables and dimensions

B GRBSM.conf - WordPad o ]
File Edit Wiew Insert Format Help

D8] S| s =] B

# Lih SUVI Imagery LI
apid STVI_FeS4 1184 IMAGERY solar imagery solar imagery cqualicy flag NAXIS1 NAXIZZ

apid SUVI Fel3Z 1185 IMAGERY scolar imagery solar imagery dqualicy flag NAXIS1 NAXIZZ Dl
apid SUVI_FelVl 1186 IMAGERY solar_ imagery solar imagery gquality flag NAXIS1 NAZIZZ
apid 3UVI_FelS95 1187 IMAGERY solar imagery solar imagery gqualicty flag NAXIS1 NAXISZ

=

For Help, press Fi MM 2
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* In this configuration example, we are looking at the APIDs for
metadata files associated to all 6 instruments (ABI, SUVI, GLM,
SEISS, EXIS, and MAG).

=lojx] =loi x|
File Edit Yiew Insert Format Help File Edit Wiew Insert Format Help

Dl=lal Sl ) @] Dl=E| S(a #l 2|

d apid AHl_MEtal"_M‘iCUU 441 ME'I'J‘.UR'I'A_J.NI"U d

# Metadata apid ABI MetaF M4C09 392 METADATA INFO

mpid ABI MetaF M3COL 256 METADATA INFO apid ABI MetaF_M4C10 393 METADATA INFO

apid ABI MetaF M3C0Z 257 METADATA INFO apid ABI MetaF MAC11 334 METADATA INFO

apid ABI MetaF_M3C03 258 METADATA INFO apid ABI Metal MaCliz 355 METADATL INFO

apid LBI MetsF_M3C04 259 NETADATA INFO apid ABI Metal MaC13 336 METADATL INFO

apid 181 MetoF H3COS 260 METADATE INFO apid ABI MetaF_M4C14 337 METADATA INFO

apid 1B NetoF H3COS 261 METADATE LNFO apid ABT MetaF_MaC15 398 METADATA TNFO

apid ABI_MetsF_M3CO7 262 METADATA INFO apid ABI Metal M4Cl6 323 METADATL INFO

apid ABI MetaF M3CO8 263 METADATA INFO gpid GLM Meta 768 METADATL INFO

apid LBEI MetaF HM3C0D 264 METADATA INFO apid EXIS SFEU_Neta 836 METADATA INFO

apid AEI MetaF M3C10 265 METADATA INFO spid EXIS SFXR Meta 912 METADATR INFO

apid AET MetaF M3C11 266 METADATA INFO apid SEIS_EHIS Meta 1024 METADATA INFO

apid ABI MetaF H3C1Z 267 METADATA INFO spid SEIS NPSL Heta 1040 METADATZ INFO

apid ABI MetaF M3C13 265 METADATA INFO apid SEIS HP3H Heta 1056 METADATZ INFO

apid ABI MetaF M3C14 263 METADATA INFO apid SELZ 3G _Meta 1072 METADATA INFO

apid ABI MetaF M3C15 270 METADATA INFO apid SUVI _Fe34 Meta 1152 HETADATA INFO

apid ABI MetaF M3C16 271 METADATA INFO apid SVI Fel3z Meta 1153 METADATA INFO

apid ABT MetaC M3CO1 258 METADATA TNFO apid SUVI Fel7l Meca 1154 METADATA INFO

o | Sn e e e

apid ABI MetaC M3C03 290 METADATA INFO ! — — _

apid ABI MetaC M3C04 291 METADATA INFO spid SUVI_HeSO4 Heca 1157 METADATA INFO

apid ABI MetaC M3CO5 292 METADATA INFO apid HAG Meta 1280 METADATA INFO

apid ABI MetaC M3CO6 203 METADATA INFO Apid GRE_INFO 1408 METADATA INFO j

anid ART Metal WICN7 294 WETADATL THFO =l hd
For Help, press F1 [ w4 Far Help, press F1 [ oz

assuredcommunications®
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 The data_send_rate bps variable is used to throttle data output
to a specified rate for each CCSDS packet that gets sent during
packet generation.

— It would be entered in the Packet Processing section.
— ltis in bits values (e.g. 15 mbps/Avould be entered as “15000000)

=101 |

File Edit View Insert Format Help

D@ SR @ e|o| B /

proxy_data path = Shome/ghsuser/grhfSin/proxy -
report_path = /Shome/ghsuser/grhsiplf reports

error_ewvent_log_path = /Shome/ghsfser/grhsim logs

error_ewvent log file = S howe/ ghfuser/grhsim/ logs/ GREESH. log

graphics_editor executable = Jusr/bin/gimp

soenario path = Shomes/ghsusey/grhsimdscenarios

test_pattern path = Fhowe fgpsuser/grbsim/ patterns

text_editor executable = JAsr/bins/geditc

configuration path = /h fgbsuser/grhsim/ cont

|data send rate bps = 1soooooo] |

socket _write retries = 3

lhop destination address = 192.168.5.125:1024

rhep destinstion address = 192.168.5.125:10z25

transport_protocol = UDP

external header type = IPDU DOWNLINE

# Llk AET Full Disk Radiance Images

apid ABI FadF_ M3C01 272 IMAGERY rad DQF v x

apid ABI_ FadF MaC0l 400 IMAGERY rad DQF v x

apid ABI FRadF M3C0Z 273 IMAGERY rad DOQF v x

apid AEI FadF M4cC0Z 401 IMAGERY rad DQF v x

apid ABI FRadF M3C03 274 IMAGERY rad DOQF v x LI
For Help, press F1 MUM 2
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Please choose a Scenario to create x
Look in: |@.f’home/gbsuser'.v"gr'bsim/scenar‘ios 3| Q,l:l E:} f D @ @
@ Comput
Q ghsuser
k
File name: [DuickTest‘scn| ] | Open |
Files of type: |Scenarios (*,zcn) o] | | Cancel |

« A'scenario is a script that defines a series of steps for generating
GRB output

» The scenario may contain control constructs such as looping
and conditionals
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* The scenario specifies:
— the test data to use for the simulation
— the time or duration of simulation execution
— header content modification
» The test data for the GRB Simulator consists of
— Image and non-image test patterns
— proxy data
— or both in any given scenario
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* The GRB Simulator software uses the Tool Command
Language (TCL) for the scripting of scenarios.

 Here are some of the common commands used:

— RUN —required in order to initialize scenario
* Includes the following CLAUSES:
— IMAGE-PROXY-CLAUSE
— PROXY-CLAUSE
— METADATA-CLAUSE
— PATTERN-CLAUSE
— NITP-CLAUSE
— INFO-CLAUSE

NOTE: Commands are in lowercase. Using uppercase lettering will cause
the command execution to fail upon running simulation.

« SECTION — used to create a grouping of script commands for the
benefit of the user (optional only)
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— TIME — used for setting up timestamps for the test data

— REPLACE — normally used when replacing a field value with an error
condition

— PROXY-COMMAND-NAME - used to declare the proxy name to be
tested

— PATTERN-COMMAND-NAME - used to declare the test pattern
name to be tested

— Additional CLAUSES
» APID-CLAUSE - used to identify the APID alias for a test file
« DURATION-CLAUSE - used to declare a specific integer length for a
duration type
— Duration Types include:
* Times
« Seconds
* Minutes
* Hours
« Days
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 The variables include:

— SHAPE

 Sinusoidal

e Square

» Triangle
— COLOR-BAND

* Intensity

* Red

* Green

» Blue

* Mono
— FIELD

» ccsds_version
packet_type
secondary_header_flag
APID
packet_sequence_count
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data_length

sequence_flag

grb_version

payload_variant

assembler _id

operational _environment
» time_code

— CONDITION
» = or != (equal or not equal to)
» < or <= (less than or equal to)
« > or >= (greater than or equal to)

* NOTE: The field entries can be uppercase or lowercase when
used in the scenario scripts.
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* The Duration Clause is always at the end of the run command
unless it is followed by an optional product start time in an image
proxy command. Here are some examples of the duration
clause:

run proxy abi_test.nc as ABlI_RadC_M3CO01 for 3 seconds
run proxy test.nc as ABI_ CONUS M3 _RAD_C10 for 10 times

run proxy abi_test.nc as ABI_RadC_M3C02 for 5 minutes
product_start _time 2000-01-02T13:01:.01Z
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» The FIELD variable can refer to either the field being replaced or
the field being compared in a "when" replacement condition

— NOTE: Replacement conditions are on separate lines

* Fields being replaced without comparison use the “every”
replacement condition. Here is an example:

replace ccsds_version with 1 every 100 packets with error

* Fields being replaced with comparison use the “when”
replacement condition. Here are a few examples:

replace secondary_header_flag with O when
secondary_header flag=1

replace grb_version with 1 when packet_sequence_count>=1
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« Example of Non-Image Test Pattern scenario with various
commands, variables, and instruments used:

# Example Non-lmage scenario script
time 2013-03-14T17:15:25Z
section EXIS

run non_image_tp triangle mean 50 amplitude 10 wavelength 1 as EXIS_EUVS for 3
hours

section end EXIS
section SEISS

run nitp square mean 1000 amplitude 100 wavelength 0.2 as SEISS_MPS_LO for5
minutes

section end SEISS

section MAG

run ni_tp sinusoidal mean 300 amplitude 75 wavelength 2 as MAG for 50000 times
section end MAG

section GLM

run glm_tp sinusoidal mean 300 amplitude 75 wavelength 2 as GLM_EVENT for 1 days

run gimtp square mean 500 amplitude 150 wavelength 0.5 as GLM_FLASH for 45
seconds

section end GLM
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« Example of Image Test Pattern scenario with various
commands and variables used:

# Example Image scenario script

section testPatternBilinearRed

run pattern Colored_Bullseye.png /home/gbsuser/grbsim/patterns/twoKmbData.xml
ABI_CHANNEL_7 CONUS /home/gbsuser/grbsim/patterns/twoKmData.xml
ABI_CHANNEL_7 CONUS_ METADATA

REPLICATE GREEN as ABI_FD_M4_Rad_C4

section end testPatternBilinearRed
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« Example of Proxy Data scenario with various commands and
variables used:

# Example Proxy Data scenario script
run proxy my_proxy.nc as apid ABI_RadF_M3CO08 for 30 seconds
replace APID with 123 when PACKET_SEQUENCE_COUNT =20

run metadata my _meta.ncml as ABI_MetaF_M3CO08

* NOTE: In this example, notice that the field ‘APID’ variable is
used in both uppercase and lowercase letters.
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» Test patterns are test data that
are defined by a user

* For imaging instruments (ABI
and SUVI), a user can manually
create test pattern images using

a provided graphical editor

* These graphical image test
patterns can be saved in JPEG
or PNG format as monochrome
or color (RGB) images

tmage Layer Colors Tools filters Windows kel
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* GRB Test Pattern Conversion uses either JPEG and/or PNG
formatted files:
— PNG file format supports both 8 and 16 bit monochromatic and RGB
imagery
— JPEG file format supports 8 and 12 bit monochromatic and RGB
imagery
 GRB Test Pattern Conversion is capable of:

— Ingesting and converting input imagery up to 22176 pixels by 22176
pixels to output data variables of smaller or equal size

— Ingesting channel configuration parameters
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* Non-image test patterns, which apply to non-imaging
instruments (GLM, SEISS, EXIS, and MAG), may also be
defined by the user. However, this is accomplished by creating
or editing a scenario that defines the boundaries of the non-
Image pattern and references the APID to use in the
configuration file.

* Non-image test patterns are limited to sinusoidal, square, and
triangle patterns.

Sine Wave

VA VAN

Triangular

NN

Square Wawve

UL L
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 Selecting the Create button in
the GRB Simulator GUI will
launch the default graphical
editor, GNU Image Manipulation
Program (GIMP).

_ assuredcommunications” | Preseniation Name oo e



GRB Simulator GUI Functions — Test Patterns l/'IARRlS®

« Upon opening up the GIMP program, a window will appear as

shown below. You can either drag an image to the window,
create a brand new image, or use the File menu to locate an

Image to use.

SO @ "IN - @ GRBSimulator
LN PP T s

Ad s #*imulator

L : -

& B l\ - GNU Image Manipulation Program
2L & File Edit Select View Image Layer Colors Tools Filters Windows Help

L3
Drop image files here to open them

N\

™ GRB Simulator & GNU Image Manipulati...
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* This is an example of an image test pattern that was selected.

‘Applications Places System (@ B w
W Toolbox

GRB Simulator

L - —
blue_marble.jpg-1.0 (RGB, 1 layer) 946x710 - GIMP

File Edit Select View Image Layer Colors Tools Filters Windows Help
=10, 0P 0Q 300 1600

Mode: | Normal

Opacity: === [1

Brush: @ cle

Scale: ==

D Brush Dynamics
[ Fade out

[ Apply Jitter

(] Incremental

a
231.0, 327.0/px T 1 100% | v & Click to paint (Ctrl to pick a color)

= GRB Simulator ® blue_marble.jpg-1.0 (R... |
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 This is the result of using
some of the tools in the GIMP
graphics editor to change the
color background and
orientation of the image and
appending the ‘TEST’ label.
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« Each image test pattern in a

aa scenario script refers to an XML
file for its data and metadata
content.

* In this example, the image test
pattern called
‘new_test_pattern.jpg’is
referring to the ‘twoKmbData.xml’
file in the directory path
‘‘home/gbsuser/grbsim/patter

ns.

file Edit View Search Tools Documents Help
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* To open an XML file, navigate to
the
7home/gbsuser/grbsim/patter
ns’ directory and open the XML
file in gedit application. In this
example, we will open the
twoKmbData.xml file
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twoKmData.xml (~/grbsim/patterns) - gedit .Th t g I th pl
File Edit View Search Tools Documents Help e e, e e a In IS exam e,

e e “ABI_CHANNEL_7_CONUS”,
S - </ specifies the values to use when

converting image based test
patterns from JPEG or PNG
Images. This must match the
“xml|l_band_section” parameter
/ofthe ‘run pattern” command

e =]
o v é@flllt;ign - /{ given in the scenario script, and
r:u::ce::d Demo.pny / home/ ghsuser/grbsin/ patterns/ tvoEmbata. xml ABI_ CHANMEL 74% mUSt be present In the flle
g:Im;/g}; HSCD;grhslm.f’patternsz"twa}(.m]) ta.xml ABI_ CHLN'NEL ? CONUS_METADATA REPLICATE GREEN as designated by the
. "xml_file_name” parameter or

the “run pattern” command in
the scenario script.
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twoKmData.xml (~/grbsim/patterns) - gedit

Ie Edit View Search Tools Documents Help L4 The X dlmenSIOn (Wldth) Of the

|| Eopen v Zsave (Y 2 &

test pattern image should be the
same in the XML file. In this
example, it is set to 2592’ pixels.

* The y dimension (height) of the

test pattern image should be the

same in the XML file. In this
example, it is set to ‘1944’ pixels.
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* To view the size of the image test

File Edit View Places Help . .
Name mT— pattern, you can right-click on the
b 3 conf 9 items folder ] .
b [ logs 5 items folder 1 flle from the
< [ patterns 10 items folder T ‘ 1 )
S EE— e O /nome/gbsuser/grbsim/patterns
|@| blue_marble.xml 11.9 KB XML document directory as Shown here_
[#] cameraman _orig.png  48.0 KB PNG image i
% Ed_Demo.png 1.2 MB PNG image
GBS Test Image.png 227 bytes PNG image ]
marble.jpg 118.3 KB JPEG image !
|@| marble.xml 11.9 KB XML document
notJPEG.jpg 18.2 MB JPEG image
[®# notPNG.png 18.2 MB PNG image
|@| twoKmData.xml 12.3 KB XML document |
b £ proxy 43 items folder i
b [ reports 0 items folder '
b [ scenarios 16 items folder i
|#| inputAck.sh 1.5 KB shell script |

| n |
Eigrbsim v_| "Ed_Demo.png" selected (1.2 MB)
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Ed_Demo.png Properties . * A Properties display of the file
Basic | Emblems Permissions Open With Notes lmagK W|I| appear as Shown beIOW
B8 neme:  [Ed_Demo.png | Click on the Image tab to view
BIFEE e mEee e the height and width of the
Size: 1.2 MB (1246864 bytes) .
Image.

Location: /home/gbsuser/grbsim/patterns
Volume:  unknown

Accessed: Thu 12 Sep 2013 01:35:09 PM GMT
Modified: Mon 01 Jul 2013 07:11:00 AM GMT

Help Close
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Ed_Demo.png Properties d ° The height and width of the
Basic Emblems Permissions Open With Notes|Image |mage |S d|Sp|ayed as Shown
| Y (The JPEG i fi t) I
Width: 2502 pixels o o0 O here.

Height: 1944 pixels

Camera Brand: LG Electronics

Camera Model: LG-P925 k
Date Taken: 2013:07:01 06:59:29
Exposure Time: 1/13 sec.

Aperture Value: 3.00 EV (f/2.8)

ISO Speed Rating: 19072, 0, 0

Flash Fired: Flash did not fire, auto mode.
Metering Mode: Average

Exposure Program: Not defined

Focal Length: 4.6 mm

Help Close
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* Proxy data files:

— contain L1b/GLM L2 equivalent
data

— are provided by a source external
to the GRB Simulator

— are specified in the configuration
files
* Proxy metadata files:

— contain L1b/GLM L2 equivalent
metadata

— are provided by a source external
to the GRB Simulator
* The user cannot modify or view
proxy data or metadata files via
the GRB Simulator GUI. They
can only delete them from the
GUL.
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* Proxy data is also generated when test patterns are used in a
scenario

— GRB Simulator converts image and non-image test patterns into L1b
formatted proxy data at the beginning of a simulation

— stores them in a temporary location during the simulation
— deletes them after the simulation terminates
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e —— — |1+ To view the output of a proxy
o data, use the NetCDF viewer as

shown here.

 Select the proxy file from the
FileChooser dialog window as

/shown here.

[ Proxy_marble.nc
D r_0_o.nc

[ r_0_250.nc

[y r_250_0.nc

[y r_250_250.nc

<« /1] [»

e — . | NOTE: This tool is provided with
the GRB Simulator.
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Dump Variable Datz .  The user can view either the
[Variable:rad(0:709:1, 0:945:1; - MNCdump Image @ . . . .
‘<’> S EE\ binary information in the proxy
Ao i e \data by clicking the NCdump

:long_name = "ABI 2.0km Band 7 Radiances"; button aS Shown here. The

yAND

:standard_name = "ABI-Llb-RadF_MmmCO1&51":

data . .

{ output will also display the
{0, 0,0,0,0,0,0,0,00,0,0,0,0,0,0,0,0,0,0,0,0 .

, 0,0, 0,0, 0, 0,0, 0,0, 0,0, 0, 0,0, 0, 0, 0, 0, 0, 0, 0, 0, 0 variables.

' 0.0,0, 0, 0 0, 0 0,0, 0 0, 0,0, 0, 0, 0,0,0 0 0, 0,0, 0

,0,0,0,0,0,00,0,0,00,0,0,0,00,0,0,0,0,0,0,0 |5

* To view the image, the user
would click the Image button
and view the proxy data as
shown in this example here.
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Generation

Look int

@ Computer
D ghsuszer

File pame:

Files of type:

—
Configuratiol

Please choose a Configuration to apply x

|@/home/absuser‘/sr‘bslm/conF c| « E:) * E @ @
Name W Size Type Date Modified

|2 2_day,conf 32 KB ca,,,le 8712713 3:38 PH

|71 5_day.conf 32 KB co,,,1e 8/12/12 3:33 PR

|- Analusis_20_secs.conf 23 KB co,,.le 9/9/13 8:15 PH

|| Analysiz_B0_sece,conf 23 KB co,,,1e 9/9/1% 8115 PH

H (S

|| Ed_Test,conf 28 KB co,,,1e 9/26/1Z 4130 PR

|~ edit_me_base,conf 12 bytes co,,,le 9/9/13 8:15 PH

|71 GRESH,conf 28 KB co,,,1e 9417712 2143 PR

=] Mode_3_Test.conf 28 KB ¢o,,.le

|| Mode_d4_Test,conf 28 KR co,,, 18 941

=] Test.conf

[Ed_Demo_Test.cnnF é ] | Open |

|EonFigurationS (*,conf )
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* To begin the GRB packet
generation process, the user
would need to apply a
configuration file for the test
pattern being generated. Click
the Apply Configuration button
as shown here.

* Then select the configuration file
to apply. In this example,

/ Ed Demo_Test.confis

selected.
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. l/-IARRIS
Generation

« Once a configuration file is
applied, a scenario must be
selected to run a GRB
simulation.

* This is accomplished by clicking
on the green Run Simulation
button as shown here.

Event Logs and Reparts

= Please choose a scenario to execute X .
o (B e s EEE * Then select the scenario to run.

B ouputer| | Mane v Size | Tupe  Date Hodified |||

.
Bl sbsuser | |12 2-DayTest.sen 12,088 aon File B/A5/13 8106 PH I n th IS exal I l ple y Ed Del I l O . S C n

|7) 5Day_Test.scn 12...88 gon File 5/15/13 8106 PH —

|~] Analysis_20_secs.sen 13...8% gon File 9/9/13 5:15 PH . . .

[*] Pralysiz_60_secs,son 13...85 son File 3/9/13 8:15 PH Sce n arl O Scrl pt IS C h Ose n

B Ed Do : '

[ ] Ed_Test_WML_2,5en 23...8% son File 9/13/13 3:41 PH

24 -

| -] Bd_Test_iHL,scn +++85 sen File 9712713 8:54 PH L

|~ GES_Test_Inage,scn 25...85 gon File 9/23M3 2y

|7 Ing_Seg_Test,scn o i 2131 PH

|| M3.sch & —

|| M4.scn

|=] Harble.sen KB son File 9/23/13 2:28 PH

|=] Marble2,sen 29,0485 son File 9/26/13 9:4d PH

[=1 nitp,sen 2 KB sen File 949413 8:15 PH

[=] NITP.sen SB...8% aon File 8/30/,,.53 PH 1=
File name; [Ed_]]emo.scn é ] | Open |
Files of tupe: |Scsnarius (*,scn) & | | Lancel |
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Generation

 The GRB Simulator software
will inject the image test
pattern into the ABI product
that is referenced in the XML
file that is used in the
scenario. In this example, we
are looking at an ABI L1b Full
Disk Radiance product. This
IS the test pattern referenced
In the scenario Ed_Demo.scn
script.

;wo‘obu!l
= g P s e

GRB Simulator GUI Functions — GRB Packet

V\Rl?ls '

® Test_Image_FullDisk.jpg-2.0 (grayscale, 1 layer) 5422x5422 - GIMP - © x

File Edit Select View Image Layer Colors Tools Filters Windows Help

[C]
Oy

OOOWI OOONI OOOHl
| e o 1 P R i 1 e R I 1 s RO B B

OOO&I
| S ] 0 B

0

1000 2000, 3000,

|px | & || 12.5%|v|Background (139.6 MB)
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GRB Simulator GUI Functions — GRB Packet

Generation

* In this first example of image
test patterns, a simulation was
conducted for an ABI L1b
Channel 7 Full Disk radiance
product.

assuredcommunications®

Input Fil

Configurations

Test Patterns

Event. Logs and Reports

GRB Simulator

-_lrmulator

Simulation has been stopped
[Systen Tine 2013-03-30T14:14:10] ——— [Sinulation Time 2013-09-30T14:14:10]
Erd of Sinul

of Simul.

[Systen Tine 2013-08-30T14:39:42] --- [Sinulation Time 2013-08-30T14:39:42]
Configuration In Use [/home/gbsuser/orbsindconf/Ed_Demo_Test.canf]
Scenario In Use [/home/ghsuser/grbsin/scenarios/Ed_llemo,son]

[Systen Tine 2013-08-30T14:38:42] ~-- [Sinulation Time 2013-08-30T14:35:42]
Entering section Demo

[Susten Tine 2013-03-30T14:33:42] ——— [Sinulation Time 2013-09-30T14:39:42]
Funning inage test pattern Test_Inage_FullDisk.jpg
honesbeuser/arbsin/patterns, tuoknData 542245422 FD-L.xnl AB1_CHANNEL_7_FULLYDISH
hone/ghsuser/grbsindpatterns, tuoknData_542245422_FD-L,xnl AB]_CHANMEL 7_FULLI IS}
GREEN as ABI_RacH1_M3C13

[Susten Tine 2013-03-30T14:33:47] ——— [Sinulation Time 2013-09-30T14:33:47]
Leaving section Jeno

[Systen Tine 2013-09-30T14:38:47] ——— [Sinulation Time 2013-09-30T14:39:47]
Simulation has been stopped

[Systen Tine 2013-09-30T14:39:47] --- [Sinulation Time 2013-09-30T14:39:47]
hd of Sinulati

k.
k_METADATA REPLICATE

Presentation Name

10/28/2013 | 107



GRB Simulator GUI Functions — GRB Packet

: l/-IARRl$®
Generation

 This is the output result of the
simulation using NetCDF
Viewer application to view the
.nc file for the ABI L1b
Channel 7 Full Disk radiance
product
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GRB Simulator GUI Functions — GRB Packet
Generation

* In this example of image test —
patterns, a scenario was Gifgsimulator
conducted for an ABI L1b

Configurations

Channel 7 CONUS radiance

p ro u C Sinulation has been stopped
.

[System Time 2013-09-30T14:39:47] —-- [Sinulation Time 2013-09-30T14:39:47]

art of Simulation

[Systen Tine 2013-03-30T14:41:22] ——— [Sinulation Time 2013-09-30T14:41322]
Configuration In Use [/home/gbsuser/grbsin/conf/Ed_Deno_Test.conf ]
Scenario In Use [Jhone/absuser/arbsindscenarios/Ed_Deno,son]

[Systen Tine 2013-03-30T14:41:22] ——— [Sinulation Time 2013-09-30T14:41:22]
Entering section Jeno

[Systen Tine 2013-08-30T14:41:22] --- [Sinulation Time 2013-09-30T14:41:22]
Running image test pattern Test_Image CONUS.jpg
Al /hone/ghsuser/grbsingpatterns/tuoknlata_542255422_FI-1,xnl AEI_CHANNEL_7_CONUS
hone/abeusersarbsin/patterns tuoknData 542245422 FI-1.xml AB1_CHANNEL_7_CONRHETADATA REPLICATE GREEN
a5 ABI_Rackl_MEC1Z

[System Time 2013-08-30T14:41:23] --- [Sinulation Time 2013-03-30T14:41:23]
Leaving section lena

[Systen Tine 2013-03-30T14:41:23] ——— [Sinulation Time 2013-09-30T14:41:23]
Sinulation has been stoppe

[System Time 2013-09-30T14:41:23] —-- [Sinulation Time 2013-09-30T14:41323]
End of Simulation:
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GRB Simulator GUI Functions — GRB Packet

: l/-lAl'\‘Rl$®
Generation

 This is the output result of the
simulation using NetCDF
Viewer application to view the
.nc file for the ABI L1b
Channel 7 CONUS radiance
product
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GRB Simulator GUI Functions — GRB Packet

Generation

* In this example of image test
patterns, a scenario was
conducted for an ABI L1b
Channel 7 MESO radiance
product.

assuredcommunications® |

Input Files

Configurations
Test Patterns

Proxy Data

Event Logs and Reports

GRB Simulator

"'l.mulator )

Sinulation has been stopped

[System Time 2013-09-30T14:41:23] —-- [Sinulation Time 2013-09-30T14:41323]

End of Simulation:

of Sinul

[Systen Tine 2013-03-30T14:42:26] ——— [Sinulation Time 2013-09-30T14:42:26]
Configuration In Use [/home/gbsuser/grbsin/conf/Ed_Deno_Test.conf ]
Scenario In Use [Jhone/absuser/arbsindscenarios/Ed_Deno,son]

[Systen Tine 2013-03-30T14:42:26] ——— [Sinulation Time 2013-09-30T14:42:26]
Entering section Jeno

[System Time 2013-08-30T14;42:28] --- [Sinulation Time 2013-08-30T14;42;26]
Rurning image test pattern Test_Inage Meso.ipa
/hone/gbsuser/grbsin/patterns,tuokmnData_542256422_FI-1,5ml ABI_CHANMEL _7_HE!
Zhone/gbsuserdgrbsin/patterns/ tuoknData_542245422_FI-1,xnl ABI_CHANNEL _7_ME!
GREEN as ABI_RadM1_H3C13

[System Time 2013-08-30T14:42:26] --- [Sinulation Time 2013-03-30T14:42:26]
Leaving section lena

[Systen Tine 2013-03-30T14:42:26] ——— [Sinulation Time 2013-09-30T14:42:26]
Sinulation has been stopped

[System Time 2013-09-30T14:42:26] —-- [Sinulation Time 2013-09-30T14:42;26]

SCALE_METHDATA REPLICATE

End of Simulation:

Presentation Name
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GRB Simulator GUI Functions — GRB Packet .
‘ . l/-IARRIS
Generation

 This is the output result of the
simulation using NetCDF
Viewer application to view the
.nc file for the ABI L1b
Channel 7 MESO radiance
product
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GRB Simulator GUI Functions — GRB Packet .
. l/-IARRIS
Generation

* For non-image test data:

— The APID information in the configuration file are used to generate
output for GLM, MAG, SEISS, and EXIS products

— A repetitive pattern (e.g. sine wave, triangle wave or square wave
function) will be superimposed onto the data output

— GRB terminal users can plot the data output to see the test pattern

GRB Simulator

Sine Wave
imulati
em Time 2013-08-06T14:51:36] —— [Simulation Time 2013-09-05T14:51:35] Triangular
n L

ime 2013-03-05T14:51:35]

e 2013-09-06714:51:36]
amplitude 100 wavelength 0.2 as SEISS_MPS_LO for
Square Wave

Time 2013-09-05T14151:56] --- [Simulation Tine 2013-08-08T14351355]
ion SEISS

sect.
e 2013-09-05T14:51:55] —— [Simulation Time 2013-09-05T14:51:55] 1
ction GLM

Time 2013-09-08T14:81:85] — [Simulation Time 2013-09-0BT14:81:58]
GLM test pattern sguare mean 500 amplitude 150 uavelength 0,5 as GLM_FLASH for 5 times

Time 2013-03-05T14:51:55] —— [Simulation Tims 2013-059-05T1d:51:55]
section GLH

Tine 2013-09-05T14:51:55] —— [Simulation Tins 2013-09-05T14:51:55]
has been stopped

en Time 2013-08-06T14151:56] -—- [Simulation Tine 2013-08-05T14:51:55]
End of
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GRB Simulator GUI Functions — Event Logs .
l/-lARRlS
and Reports

» Users can view simulation event
logs and reports that were
generated, create reports based
on filter criteria, and delete logs
and reports.

* To view the log screen, click on
the View Event Logs/Create
Report button as shown here.




GRB Simulator GUI Functions — Event Logs .
l/-lARRlS
and Reports

Generate a Report

Event. Code

Tinestanp Event. 1D Event. Nams

b
[~

* The log screen allows the user
to filter by groups using a radio
button to select the options:

— Event/Error

2015-09-12T15:40:257 45202 Confimraticn fpplied Confiowstion File Mhome/ghsuser/arbsindeonf /RBSH.conf successfully aoplied,

2015-06-12T185:42;

5600 Test Pattern Corverted Test pattern /home/gheuser/grbsin/pattarns/blue_warble, jpg converted for s bl

2013-08-12T16:42:197 48000 Simulation Started  Simulation has been started

2013-08-17T16:42:137 48001 Sinulation Stopeed  Siulation has been stopped

2013-08-12T16:42:327 49000 Sinulation Started  Sisulation has been started 3

2013-06-12T185:42:

43001 Sisulstion Stopped  Simulation has been stopped

2013-09-12T15:42:507 45103 Internal errox Erroe in run nitp comand: Bad #P1D sliss BOTHPILS while parsing run nitp sir|
2013-06-12T15:42:597 45600 Tast. Pavtarn Cormerted Test pattern /howe/sbeuser/arbein/patterns/blue_marble.Jpg conerted for uss b
2015-09-12T15:42:597 43000 Simulation Started  Sisulation has been started

2013-06-12T15:42:59;

43001 Sisulstion Stopped  Simulation has been stepped

2015-08-12T15144;477 48400

Garerated report hons/ghsuser /g eports/Harble_Report

2013-08-12T15:45:517 48400 Raport. Generated Ganerated report. /homa/ghsuser/grbs in/reports/Marble_Report - -
e e * Simulation
2013-08-12T15 ;462062 Simulation Stopped Simulation has been stopped .

2013-09-12T15:49:447 43600 Paport Generated Gangeated report Mhone/ghsuser/orbs w/reports/Harbile Report,rot

Application

* File

TPC (Test Pattern Conversion)
— Category

* These groups can also be
filtered by:
» Start Date
« Start Time
« End Date
* End Time

Bl 01500 1271524320037 45600 Tast Pattern Corverted Test pattern /howe/cbeuser/arbsin/patterns/blus wrble.spg comverted for use bl

2013-06-12T15:43:037 43000 Simulstion Started  Sinulation has been storted
e S

EmmE T Coostad o ratian 11 me/sar oot cork

L 2015-t6-12715;49;037 45001 i

tien Stopped  Simulaticn has been stepped

2013-08-12T20; 3957 43402 File HodiFied Wieusd Configuration File Mome/gbsuser/arbsin/conf/Test ,conf

2013-06-12T20: 441102 File Hodified Wieusd Configuration File Mome/gbsuser/arbsin/cont /Test .conf
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l Image Segmenter Utility l/-IARRl$®

* The Image Segmenter Utility is a command line utility used to
break up ABI NetCDF files (i.e. proxy data) into smaller NetCDF
files

* It enables a user to set up scenarios of interleaved chunks of
ABI L1b data from their own proxy data

« An example of the usage and command syntax is as follows:

Img_seq_ util <optional_args> <Source NetCDF ABI file (with relative
path)>
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Image Segmenter Utility l/-IARRl$®

 The command line is run from the directory of where the proxy
data is located

» The source NetCDF ABI file is the only required argument and is
always the last argument

— The height and width of the block size defaults to 500 if nothing is
specified in the argument
» Values must be greater than zero and less than the corresponding image
height and width
— The output files default to 2500 if nothing is specified in the argument
« If the utility will generate more than 2500 files, a confirmation message will
appear to proceed
 This will prevent the file system from being flooded
» To disable the number of output files, use the zero ‘0’ value
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l Image Segmenter Utility l/-IARRl$®

— The default of the output destination directory will be the location of
the source proxy data file

— To remove informational output and only show errors, use the *-q’ flag
for Quiet mode

— To include more detailed level of output, use the *-v’ flag for Verbose
mode

* The source file must be ABI only

— Specifically, it must contain the variables ‘rad’ and ‘DQF’ and each
variable must have the X’ and ‘y’ dimensions

— The source image must be a complete image.

— If the source image has a ‘top_left x_y’ attribute specified, it must be
‘(0,0),
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‘ Image Segmenter Utility l/-IARRl$®

» Here are some examples of the commands:

Example 1. height value = 1000, width value = 500
Img_seg_util —h 1000 —w 500 PD_ABI-L1b-RadF05 M3C02.nc

Example 2: height value = 300, width value = 400, number of
output files = 5000, change output directory

Img_seg_ util —h 300 —w 400 —| 5000 —d /home/segments/output/
PD_ ABI-L1b-RadF10 M3C05.nc

Example 3: height value = 200, width value = 300, disable
number of output files

img_seg_util —h 200 —w 300 —| 0 PD_ABI-L1b- RadF20_ M3C07.nc
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Image Segmenter Utility S

» Here is an example of the output files generated from a
command using the Image Segmenter Utility tool:

gbsuser@gs9-pggsvro05:~/grbsim/proxy/M4_Proxy

File Edit View Search Terminal Help

[gbsuser@gs9-pggsvr005 M4_Proxy]$ img_seg_util -w 200 -h 200 -d /home/gbsuser/grbsim/proxy/ImgSegmenterOutput/ -v PO_ABI-Llb-RadF10_M4C05_0_0.nc [4
Source File: PD_ABI-Llbk-Radrl0_mM4C05_0_0.nc

Original Image Dimensions: (904,37)

Upperleft : (0,0)

Output base name: /home/gbsuser/grbsim/proxy/ImgSegmenterOutput/PD_ABI-L1b-RadF10_M4C05_0_0

Block Height: 37

Block wWidth: 200

5 segments will be generated.

Creating segment at location (0,0)

Lower right (199,36)

Current block size 200 x 37

Wiriting /home/gbsuser/grbsim/proxy/ImgSegmenterOutput/PD_ABI-L1b-RadF10_MACO5_ 0 0 0 D ulCu v et unneensoennsonnnnnneanssenesnns
Creating segment at location (200,0)

Lower right (399,36)

Current block size 200 x 37

Wiriting /home/gbsuser/grbsim/proxy/ImgSegmenterOutput/PD_ABI-L1b-RadF10_MACO5_ 0 0 200 Dl u v st e eunsonnnsonnsnnneanssonessnnas
Creating segment at location (400,0)

Lower right (599,36)

Current block size 200 x 37

Wiriting /home/gbsuser/grbsim/proxy/ImgSegmenterOutput/PD_ABI-L1b-RadF10_MACOS5_ 0 0 400 Dl u v st e e u s onnnsonnsnnneanssonessnnans
Creating segment at location (600,0)

Lower right (799,36)

Current block size 200 x 37 k
Wiriting /home/gbsuser/grbsim/proxy/ImgSegmenterOutput/PD_ABI-L1b-RadFl0_MACO5_ 0 0 600 Dl u v vt s ee s oennennennneeensannnsns .
Creating segment at location (&00,0)

Lower right (903,36)

Current block size 104 x 37

Writing /home/gbsuser/grbsim/proxy/ImgSegmenterOutput/PD_ABI-L1b-RadF10_MACO5_0_ 0 BO0 Dl u v st n e e onnnsonnsnnneanssonessnnans
[gbsuser@gs9-pggsvr005 M4_Proxy]$

NOTE: The arguments in the command line need to have the
correct syntax. Otherwise, errors will be generated.
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Image Segmenter Utility l/-IARRl$®

 After executing an Image Segmenter utility command on an ABI
full image proxy data file, the user could then use all the output
proxy data files for a new scenario script as shown below:

E Img_Seq_Test Screenshot.scn - WordPad - |EI|£|

File Edit %ew Insert Format Help
DG Sl o] o[ B

section Imy 3eg Test
run proxy ING SEG PROZY 0 O.nc as ABI RadF M3cCOZ

run proxy ING SEG PROXY 0 300.nc as ABI HadF M3COZ
run proxy ING 3EG PROZY 400 O.nc as ABI RadF M3COZ
run proxy ING 3EG PROZY 400 300.nc a5 ABI RadF M3COZ
gection end Img 3eg Test

Far Help, press Fi MUM
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Status of GRB Simulators
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Status of GRB Simulators l/-IARRl$®

Locations

N % Current

* Past

2Q
Sw

e >
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
GRB Sim 1 I In Depot
GRB Sim 2 - _ - Available
GRB Sim 3 T e ot o user

RB Sim 4
GRB Sim At Factory

GRB Sim 5 B
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Training Approach



‘ Training Approach l/-IARRl$®

e Deliver TO-11 GRB Simulator Training Power Point slides to
borrowers of GRB simulators prior to hands-on training

* Provide 2-day hands-on training course for borrowers at
vendor/end user site:
— Includes functionality checklists for all materials covered in course

— Supplement with TO-16 GRB Simulator Operator Manual and User
Guide and SE-16 Product Definition and User's Guide (PUG) Volume
4, GRB document

* Visit GOES-R web site at:

» Technical assistance for borrowers (via phone and email) of
GRB simulators

* Future NOAA Satellite conferences
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http://www.goes-r.gov/users/grb.html
http://www.goes-r.gov/users/grb.html
http://www.goes-r.gov/users/grb.html

yARI?IS '

Demonstrations this afternoon
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‘ Demonstrations this afternoon l/-IARRl$®

Provide brief overview of GRB Simulator equipment
View a Configuration, Scenario, and Test Pattern
Edit a Configuration, Scenario, and Test Pattern
Create a new image test pattern

Create a new scenario using the new test pattern
Run the GRB Simulation of new scenario

View the output of the test pattern in the NetCDF Viewer
application

View the Event Logs

9. Execute the Image Segmenter Utility function

10. Run the GRB Simulation of Mode 3 scenario

11. View the FEP GUI to show APID packets being generated
12. View the Modem GUI to show 8-PSK pattern

13. Allow users to interact with GRB Simulator GUI
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Questions/Comments

Points of Contact;:

Primary: Ed Czopkiewicz
Email: eczopkie@harris.com
Work Phone: 402-293-3402

Secondary: Jeff Hohenstein
Email: jhohenst@harris.com
Work Phone: 402-293-3234
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