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TheGraphic Simulation Generation T¢@SGT) generates scenarios based on National Air Space (NAS)
adaptation for simulation of traffic to various Air Traffic Control (ATC) systems. These scenarios can be
used as a source of real time inputs to facilitate testing and integration of NAS ATC systems and related
subsystems. GSGT employs a Graphical Usefdo¢e(GUI) to aid in scenario development and is
capable of automatically generating flight data messages.

GSGThas the capability otreating scenarios fodynamicinjection. When launchedn dynamic
simulationmode, GSG@eneratesthe initial flight plansand departure messagesAll other flight data
messages are generated when the scenario is executed.
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2.' AOOET ¢ 30A00AA

The processor witlsSGTinstalled is configured to boaip to a user login screen. Users can enter a
usernans | YR LJ & a g 2 NJPOgGire hutkoB of présEEnteddn thé keyboadd|

Login Menu v

Figurel. GSGProcessor Login

NOTES KS WNER 2 (i Q dzactebtdReAGSGETonirainds &nld ilties|f root access needed
while logged inthe user should A G KSNJ € 23 2dzi FyR €23 Ay |3t
window, typesul Y R Sy (i S Nderpa§sSord! N2 2 (G Q

After a short loading period the KDE desktop will appear.

.-""_.‘? '}

Communications Inc.

SDRR >

£ 3 Acy |orw | 1an | pr | wri |G

Figure2. GSGProcesso Desktop
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3.1. Environment Variables

SV

GSGT uses environment variables for the locations of source and exported scenario files, weather
scenarios, and adaptation data, includiign Route Automation Modernizatio(ERAM),Standard
Terminal Aubmation Replacement SystefSTARS), and Time Based Flow Management (TBFM)

adaptation files.

Tablel. Environment Variables

Variable Name Description

GSGT_WORK_PATH Location of source scenario files.
SDRR_SCENARIO_PATH Location ofexportedSDRR scenario files.
WX_PATH Location ofweather scenarios.
ADAPTATION_PATH Location ofadaptation data.

3.2. Starting GSGT

To start GSGT from tltommand line, enter:

> gsgt

To launch a GSGT version that is not the default version, enter:

> [usr/local/jvn.x.x.x/bin/gsgt

Default Location
/usr/local/gsgt
/usr/local/scenarios
/opt/wx

/opt/adaptation

NOTEStarting GSGT from a command line while inside the scenario directory will automatically open

that scenario.
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3.2.1. Version Warning
When a scenario that was previously saved with a different version of GSGT is dp&&Etjll display
a warning. Thavarning fiowsthe current version of the scenario and the version of GSGlighatively

running L ¥ &/ 2 vy U ktgddSeéscenatio will B cBnverted to the new version and saved in the
new format.If & Ancet is selected, the scenario will nbe opened

- Version Info
Sy

The selected scenario was created by GSGT version 13.3.1.0.
GSGT will convert the scenario to version 13.3.2.

| Continue | Cancel

Figure3. Version Warning

3.2.2. Command Line Options

GSGT can be started with various op8 which control its operation.

Table2. Program Parameters

Parameter Description

DYSIM mode for dynamic scenario execution with the

- dysimMode ERAM system.

-- eramSimMode or ERAM simulation mode drerminal mode for dynamic
-- terminalMode scenario execution without an ERAM system.

-- proxy=server/port Opens GSGT with specific server/gortmapTiles.

-- open Opens the GSGT Open Scenario window.

-- new Opens the GSGT New Scenario window.

-- version Display GSG#ersion.

Not full screen mode; GSGT will be stared in a windov

full i
notufiscreen roughly half the size of the screen.

-- help Display application parameters.
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For example, GSGT can be started in ERAM Simulation Mode:

>gsgt -- eramSimMode

3.2.3. GSGT Modes

GSGT operates in several modes that are tailored to specific functionality.

Table3. GSGT Operation Modes
Mode Description

Normal mode is tailored for creating target scenarios to be exported to SDRF

Normal Mode execution withthe ERAM system.

DYSIM mode is tailored for creating target scenarios for dynamic execution L

DYSIM Mode the ERAM system.

Terminal/lERAM Terminal or ERAM simulation mode is tailored for creating target scenarios fc
Simulation Mode dynamicexecution without an ERAM system.
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3.3. Graphical User Interface

The GSGGraphical User Interfac&() includes a menu bar, a tdir, and a large map display.

g? /raid/task23/JVN-REGRESSION/SCENARIO/GSGT-REGRESSION (Terminal Mode) [ ZBW ZNY ] sl
Scenario Import Reports Help
= [
NEFE &
MicW Fing Flight Level: |0 %] Zoom: [INENEEE NN Range:

Figured4. GSGT GUI

3.3.1. Menu Bar
A menu bar is displayed along ttap, just below the title of the main GSGT GUI.

Scenario Import Reports Help

Figure5. Menu Bar
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The menu bar includes the following options:

Scenario
Provides options to create a New scenario, Open an existing scenario, Edit the current scenario, Save
the current scenario, Save As the current scenario with a different name, or Exit the GSGT GUI.
Import
The Import menu provides options to import scenario elements from another GSGT scenario,
NASQuest, a CSV fitw STARS CDR.
Reports

The Reports menu prales options to generate various reports for the currently open scenario such
as: GSGT Session Log, Simulated Target Position, FAV Traversal Report, and Simulated Radar Targ

Count.
Help

The Help menu provides options to selédiout (F1) andScenario Info(F2). About displays the
About GSGT dialog, and Scenario Info displays the Scenario Information dialog.

Lo

— About GSGT A~ X

GSGT
Graphical Simulation Generation Tool

info
license, expires never,

Commausrsd catbons, T,

Figure6. About GSGT
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\il) Airspace Adaptation: ZDW
Site File: jopt/adaptation/STARS/d01/DenAdapt-MG-02-17-2021
Site File: jopt/adaptation/STARS/01/d01_SYS1_ENWOOL_ad, st

Site File: joptfadaptation/macro/Z0W_DO1/
metroplex.macro.vl1254.st

Facility Adaptations used:

 ZOV

* FKC

« AR

= JLA

« Z1LC

+ ZMP
Wx Directory: Jopt/wx/ZDW_wx_South
Targets defined: 811 (779 distinct)
RSIs defined: 20

AChars defined: 1871

Figure7. Scenario Information

3.3.2. Toolbar

The scenario toolbar includes icons to create a New scenario, Open an existing scenario, Edit the current
scenario, Scenario Manager (in Normal, Terminal, and TGF Modes; Scenario Manager is not available in
DYSIM Mode), Save the current scenario, and 8aue select a different name.

N @ @ E 8

Figure8. Toolbar

By clicking and dragging the toolbar handle (which looks like a double separator), the toolbar can be
docked to either the top, bottom, left, or right of the main GSGT window can be left to float above

the map display. The toolbar can be displayed or hidden by-cigtking anywhere on the main menu

bar and selectingoolbar.

™ E @ [ Toobar
Figure9. Toolbar Display Control
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3.3.3. Map Display

GSGT provides a grapdlicepresentation of various adaptation elements on the Map Display. The Map
Display also has its own menus, tools, and a status bar (when invoked).

View Find Settings

Flight Level: |0 > Zoom: [INRNEEEENNNN Range:
Figurel0. Map Display Menus and Tools

The Map Display menus are:

View
The View menu is used to select adaptation elements for background display. These elements may
be displayed idividually or in combinations.

NOTE9 I OK YSydz 'yR &adzoYSydz KIFa | RIFaKSR ftAyS |da @
menu inb a new dialog. The menu will remain displayed after a selection is made.

Find Settings

Maps .

Airspace

FAVs

v| External Facilities

Sectors
Radars P g Boundary
ADSBs * | [v| Neighboring ARTCCs
Wx 00:00:00 4 FP AOI
Wx 01:00:00 E Service Volume AOI
Wx 02:00:00 4 Surv AOI

Wx 03:00:00 4

APD Boundary

Wx 04:00:00 3
Wx 05:00:00

Figurell. Menu Tearoff
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Adaptation elements available for display are:

Maps
Politicalmaps displaying boundaries in blue are available, and includsl&gSshowing state
boundaries, Canada showing provinces and territories, and Mexico.

Scenario Import Reports Help
- = R

..Em.q - Flight Level: |0

]
v US Map

Airspace »
P v| Canada
ZBW k v Mexico
ZMNY B .

¥| External Facilities
Radars
MLAT
WAM
ADSB Service Wolumes
Wi 00:00:00
Wi 01:00:00
SiteDef Data

vivwv | wviwv | w | wi|w

Figurel2. Map Selection

Background maps are available if an internet connedsagstablishec@nd include Virtual Earth,

Open Street Map, Google Satellite, Google Street, Google Terrain, Stamen, and ThunderForest.
STARS maps are also available if using a STARS adaptation and running in Terminal Mode. Selec
the siteto display STARS maps. lafigure below maps for STARS sHeLJKré dvailable The

default is No Background Map.
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Communications Inc.

Scenario Import Reports Help
L-graf = R
Find

7| US Map

Airspace

No Background Map
Virtual Earth
Open Street Map
Google Satellite

»
ZNY »
ZDC »

v External Facilities

Radars »|  Google Street
MLAT »|  Google Terrain
WAM » Stamen

ADSB Service Volumes » ThunderForest
Wx 00:00:00 » phl

SiteDef Data »

Figurel3. Background Maps

Customized map overlays calsobe added to Maps. This can include simple limesomplex
shapes. The example below shoavemap overlay for a Special Activities Airsp&®&4. To
generate this figure, the map coordinates need to be added to cust@p.xml file as shown
below. The st@ of the line and the color can be adjusted. For GSGddahemap option it
must be included in the gsgt.cfg file as shown below.

Example custormap.xml file:

<map>
<linesegment color="white" style="DashLine">
<vertex pos="+28:40:00.00, -080:41:0 0.00"/>
<vertex pos="+29:52:00.00, -079:21:00.00"/>
<vertex pos="+29:47:00.00, -079:15:00.00"/>
<vertex pos="+28:28:00.00, -080:34:00.00"/>
<vertex pos="+28:40:00.00, -080:41:00.00"/>
</linesegment>
</map>
Volume 2.GSGT User Guide March 8, 2024
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Example gsgt.cfg file:

<config>
<display height="3000." hame="ZBW" projection="stereographic" r0="3438.520"
scale="0.40" tangent="+43:48:34.00, - 072:26:24.00" width="3600.">
<map color="0,0,255" file="maps/us.dat" name="US Map" type="noaamap"
visible="1"/>
<map color="0 ,0,255" file="maps/canada.shp" name="Canada" type="shpfile"
visible="1"/>
<map color="0,0,255" file="maps/mexico.shp" hame="Mexico" type="shpfile"
visible="1"/>
<map color="200,100,0" file="./custom - map.xml" name="SAA" type="xmlfile"
visible="1"/>
</display>
</config>

BB Find Settings

Maps

v US Map
Airspace »

v Canada
il *| ¥] Mexico
ZNY | 7] saa

v External Facilities
Radars >
ASDEX »
WAM »
ADSB Service Volumes >
Wx 00:00:00 b
Wx 01:00:00 »

Terminal Airspace Adaptation

Figureldd / dza ( 2 Y ArvlaSoRerlaydddet] tb Maps
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Communications Inc.

Airspace
Contains submenus with options to display national En Route data, including:

Find
Maps 4
Airspace RS S S
i Y| Airports »
v External Facilities Airways y
Radars » DPs
MLAT »|[ ] STARS
WAM > Coded Routes
ADSB Service Volumes » ADRs
SiteDef Data » AARs

ADARs
DLines
Alines

Figurel5. AirspaceOptions

Fixes
Contains a submenu with the following:

VORs (white and purple dots)
VOR Labels (purple letters)

DMEs (white and olive dots)

DMEs Labels (olive letters)
TACANSs (white and olive dots)
TACANSs Labels (olive letters)
NDBs (white and blue dots)

NDB Labels (blue letters)
Waypoints (white and turquoise dor
Waypoint Labels (turquoise letters)
Fix Aliases (white and turquoise do
Fix Alias Labels (gray letters)
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Airports
Contains a submenu with the following:

Airports (green and white triangles)
Airport Labels (green letters)

Airport Aliases (green and white triangl
Airport Alias Labels (green letters)

Airways
Contains a submenu with the following:

High Airways (tan lines and turquoise poin
Low Airways (tan lines and turquoise point
Other Airways (tan lines and turquoise poit

DPs
DepartureProcedure (turquoise lines and points)

STARs
Standard Terminal Arrival Route (turquoise lines and points)

Coded Routes
adapted routes (heavy tan lines and turquoise points)

ADRs
Adapted Departure Routes (teal lines, gray points, and turquoise points guita)

AARs
Adapted Arrival Routes (teal lines, gray points, and turquoise points and airports)

ADARs
Adapted Departure/Arrival Routes (teal lines, gray points, and turquoise points and airports)

DLines
lines in the airspace if crossed, the flight is &@tonto a ADRgreen lines and gray points)

ALines
lines in the airspace if crossed, the flight is forced onto a @yfd®n lines and gray points)
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ARTCC Name
Each En Route center adaptation included in the scenario has its own submenu with options to
dispgay local adaptation data.

Find
Maps 4
Airspace 3
=8l - ‘ V| FAvs

v| External Facilities 7] Boundary

Radars ’ ARTCC Boundaries
MLAT P[] FP a0
WAM 3 Service Volume AOI
ADSB Service Volumes 3 Service Volume Grid
SiteDef Data 3 Service WVolume Cert Grid

Surv ADI
APD Boundary
Surv Sort Cells
TAVS
SAAsS
AlNS

Clutter Zone Filters
Geomaps

Sectors

Figurel6. ARTCC Options

FAVs
Fixed Airspace Volumégray for ARTCC and orange for Terminal airgpace

Boundary
Area of responsibility (AOR) boundary (red line)

ARTCC Boundaries
Boundaries of ahARTCCs (dark red)

FP AOI
Flight Plan (FP) Area of Interest (AOI) boundargen)

Service Volume AOI
ADSB Service Volume Area of Interest boundary (blue)
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Surv AOI
Surveillance Area of Interest boundary (teal)

APD Boundary
(yellow)

Surv Sort Cells
RadarSuveillance Sort Cell Grid (green)

TAVs
Terrain Alert Volumes (yellow crelatchingwith red outline)

SAAs
Special Activities Airspace (solid orange lines, with deliteslbuffer area)

AAVs
Aircraft Alert Volumes (purple)

Clutter Zone Filters
(gray)

Geomas
Contains a submenu with the names of the adapted Georf\@pge)

Sectors
Contains a submenu with the adapted sector plégreen)

External Facilities
When checked, this option displays adapted @ airspace shaded in purple.

Radars
The Radasubmenu lists all adapted radar sites and an option for toggling all radar sites on or
off. When a radar site is on, the range is displayed as a circle with a shaded area indicating the
coverage area at the selected altitude.
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Find Settings

Maps
Airspace
ZLE

v| External Facilities

ADSBs

Wx 00:00:00
Wx 01:00:00
Wx 02:00:00
Wx 03:00:00
Wx 04:00:00

Wx 05:00:00

BAM

»| [ BOV
BZN
cDC
FLX
FPK
GFA
GJT
JAC

»

»

»

Figurel?7. Radar Options

ASDEX

The ASDEX>ubmenu provides an option for togglidgSDEXn or off.

range is displayed as a shaded circle.

Find
Maps
Airspace
ZMY
ZDC
v| External Facilities

Radars

WAM
ADSB Service Wolumes
Wi 00:00:00
Wi 01:00:00
SiteDef Data

v v v

Figurel8. ASDEXOptions
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WAM
The WAM submenu prades an option for toggling WAM on or off. When WAM is on, the range
is displayed as a shaded circle.

Find

Maps

Airspace
ZNY
ZbC

v v v v

v| External Facilities
Radars
MLAT

ADSB Service Wolumes
Wi 00:00:00 »
Wi 01:00:00 »
SiteDef Data »

Figurel19. WAM Options

ADSB Service Volumes
The ADSB Service Volumes submenu lists all adapted service volumes andiam fopttoggling
all service volumes on or off. When a service volume is on, the range is displayed as a shaded
circle.

Figure20. ADSB Options
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