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What is TAP™?

SoftWright’s Terrain Analysis Package (TAP™)
software is used by federal agencies,
state/local public safety departments, energy
companies, utilities, and consultants to
evaluate radio transmitter sites; predict,
map, and analyze radio coverage; plan land
mobile radio and cellular systems; conduct
intermodulation and adjacent channel
interference studies; and design microwave,
VHF, and UHF links. TAP™ models the physical
layer of communication systems —
specifically, RF propagation over terrain.
However, TAP™ provides straightforward
study creation and visualization options to
conduct a wide range of advanced wireless
communication analyses, including analyses
for Project 25 (P25) and TETRA systems.
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TERRAIN ANALYSIS PACKAGE (TAP™)

What is the TAP demo?

The TAP demo is the full TAP software package
with functionality geographically limited to the
state of Colorado, USA. Within Colorado, you
have access to a full set of capabilities, including:

e Path Studies

*  Path studies display and analyze point-to-
point RF paths between two Fixed Facilities.
UHF/VHF and Microwave Path Analysis.

* Coverage Studies

* Coverage studies calculate RF coverage from
a single Fixed Facility transmitter to a Mobile
Facility receiver over a user-defined area.

e AutoPath and AutoCoverage Studies

*  Ability to run large batches of Path and
Coverage Studies

« Coverage Maps Y
 Coverage maps are used to visualize coverage g _,;~"
study results using TAP Mapper. 4 4 # 3 Pike National
:?3'.' ’l {  Forest
* Intermodulation Studies £ .
/] ) = 1
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TERRAIN ANALYSIS PACKAGE (TAP™)

Step 1: Open the
Demo Project

TAP organizes work products, such as Path and
Coverage studies, into Projects. This allows the
user to organize related studies within Projects.
Studies within projects may be further
organized using sub-folders.

- | = Terrain Analysis Package (TAP) 7.0 (Dema) - olEl
ﬂ HOME = UTILTIES ~ PATH  COVERAGE ~ @

9 P P Y

BT A % I

New Open Save Save Close Topo Data Land Preferences
As Portfolios Cover

P t Management System Configuration Settings

After installing TAP, launch the program from
the desktop or Programs icon. The screen to
the right will appear.

* Click the ‘Open’ Button /

* Open the ‘Tap7DemoProject’. It contains
example path, coverage, Intermod, and

autopath studies created using Demo fixed =7
and mobile facilities. It is typically installed

at:

C:\Users\[UserName]\Documents\TapWork
\Tap7DemoProject
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TERRAIN ANALYSIS PACKAGE (TAP™)

Step 2: View the Demo
Studies

“ ml il Tap7DemoProject - Terrain Analysis Package (TAP) 7.2 (Demo) - ] X
; . E HOME UTILITIES PATH COVERAGE INTERMODULATION AUTOPATH A ©
The demo project contains example path, coverage, FEEEO A * O
Intermod, and autopath studies for reference. New Open Swe Sme o Topores lad | frefernces
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and associated Transmit and Receive Fixed A Wometrocs S HE
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* Run any or all of the studies using the Run button R — . —
on the Coverage menu bar. The Study Server will 4 B ntermodsiudies S —— - -~ | Sy ———
« . . kil TutoriallntermodStud: & Portfolio Name  Demo Topo Data
appear and when the study is complete, it will

ERsic intermod study example Setup Diversity System Setup Diversity System

# 5/ )oPathStudies

Portfolio Description  TAP6 demo data

launch TAP Mapper to show the results. L corsrcomn I T T B N
1333

Details

* Click on the Intermod Study. You can run the et

study to view example Intermod products. Dermo pth fom Cheyorn it Cste
Engineer softwright ' Antenna Elevation Cursor Received Field

Notifications

e C(Click on the AutoPath studies. You can run the
studies to view the AutoPath results

* Click on the AutoCoverage studies. You can run
the studies to view the AutoCoverage results. “ACCELERATE YOUR RE DESIGN”
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TERRAIN ANALYSIS PACKAGE (TAP™)

Step 3: Create a New
Project

- | Terrain Analysis Package (TAP) 7.0 (Demo) - o “
ﬂ HOME UTILITIES PATH COVERAGE ~ @
H H H P P PN
The Demo Project is just an example for O M4 %
New Open Save Ss:e Close TP%;;;toquhaU(Sa C\.gcg[ Preferences

reference. Actual work should be created and
saved in organized projects. The first step in : '
typical work flow is to create a New Project.

* C(Click on the ‘Home’ tab.

* C(Click the ‘New’ Button.

* Give the project a name, such as
‘MyNewDemoProject’. By default the new
project will be created in
C:\Users\[UserName]\Documents\TapWork

Notifications
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TERRAIN ANALYSIS PACKAGE (TAP™)

Step 4: Create a Path
Study

The new project will appear in the Project Y mEPO & & o
Explorer pane on the left side of the TAP R A ey
main window. .
i
« Right-Click on the project name and o iy
select Add Path Study from the context =4
menu.

*  From the pop-up Study Wizard, select
Path Study and give the path study a
name, such as New Path Study
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Path Study Main View

A new path study will appear in the main
document view. The TAP Demo includes a set
of Fixed Facilities and Mobile Facilities that
may not be edited. The initial path is between
Cheyenne Mountain and Castle Rock.

* Fixed Facility — Transmit: Use the drop-
down list to see the available DEMO fixed

-
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Restore

CopyProfile  Save  Export  Draw
to Clipboard asImage 3D Path Profile

Export Path Image
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MyNewProject - Terrain Analysis Package (TAP) 7.0 (Demo)

W, 5 =
(VAT B = :
VHF/UHF  Microwave Template Generate Preferences
Link Budget linkBudget  Editor  Report
Path Analysis Path Report Settings
Distance 75.68 km, Azimuth 359.65, Angle -0.65, Reverse 179.65

vyz

*  Facility Info

*  Site Informatif

~  Transmitter

HE hlanﬂms

itter Antenna

facilities. Expand any of the regions, such
as Site Information or Transmitter to see
Fixed Facility parameters.

* Fixed Facility — Receive: The same set of

fixed facilities is available for the receiver __

using its drop-down menu.

* Path Settings: The settings that control
how the path is drawn, including topo data,
Fresnel Zone, and propagation model. Use
the tabs to view and edit path settings.

*  Receiver

*  Receiver Antenna

|+ Receiver Losses

= |~ Receiver Gains

|+ Receiver Digital Specs

-~ Setup Diversity System
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New Path Study

Engineer Jason
Crested 9/10/2016 4:04:20 PM

Filename New_Path_Study.t7study

Effective Curvature

1.3

3

J

“ACCELERATE YOUR RF DESIGN”

PO Box 7205 | Charlottesville, VA 229806 | 800.728.4033 | salesi@softwright.com

FEDERAL AGENCIES -

STATE & LOCAL PUBLIC SAFETY DEPARTMENTS -

ENERGY COMPANIES -«

UTILITIES -

RF CONSULTANTS

DEMO Castle Rock A=
- Fi;lnfomli!ion
2700
~  site Rformation
2500 = Trarfinitter
| Tragimitter Losses
2300
W = Trafsmitter Antenna
2100 - eiver
A - iﬂiernhenni
1900
T s
100", ' — i
) 30 0 0 60 7 Receiver Gains
Propagation Model Land Cover Surface Features Profile Display ~ Receiver Dightal Specs
Setup Diversity System
mo e Interpolator FCC 4-Point
0
) cursor Received Field



Path Profile Graphic

The path profile between the transmitter on
the left and receiver on the right is shown in
the center graphic of the path view.

Line of Sight: Red line is the LoS between
the Tx and Rx antennas.

SOFTWRIGHT vwc
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Distance 75.68 km, Azimuth 359.65, Angle -0.65, Reverse 179.65

Fresnel Zone: Blue line is the Fresnel
Zone and Ratio set in the Path Settings.

Terrain: Green line is the terrain profile

along the path.

Land Cover: Fill colors show Land Cover
classification along the path.

Earth Curvature: Lower blue line shows

effective curvature due to refraction
parameters set in Path Settings.
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Path Study Data Views

Two data panes are viewable on the receiver Erabe ats arsor @ e - Resus
. . . +  Cursor reespace Fie . u
Slde Of the path- C||Ck On the ta bS to VIeW: J@rlem Captured ‘ Prupagal:onl\:odeliu: ZZZ ::
To Tx
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* Cursor: Enable the data cursor by . o 07 m 235 m Jeered e
checking the box and this pane will show ~ N 23002 m 24001 m wosn 9 @
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live details for the location of the mouse ‘
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TERRAIN ANALYSIS PACKAGE (TAP™)

Step 5: Create a
Coverage Study

. Al=lrild MyNewProject - Terrain Analysis Package (TAP) 7.0 (Demo) - ﬁ_
. . BN o ununes  ea | coverace ~ @
A coverage study is how TAP predicts the o . ¢
talk-out and talk-back coverage from one e | P 1 67 o

fixed facility over an area. w
& Edit

A NewP © | Add Coverage Study

* Right-Click on the project name and this ;M’
time select Add Coverage Study from the
context menu.

* From the pop-up Study Wizard, give the
coverage study a name, such as New
Coverage Study

MyNewProject

Engineer Jason
Crested 9/10/2018 3:59:33 PM

Filename C:\Users\Jason\Documents\TapWork
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Coverage Study Main
View

A new coverage study will appear in the main
document view. This study initially shows the
study setup for coverage from the DEMO Castle
Rock to a DEMO Handheld with Severe Body
Losses

HOME  UTIUTIES ~ PATH = COVERAGE

N0
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MyNewProject - Terrain Analysis Package (TAP) 7.0 (Demo) -8 n
-~ W

* Fixed Facility: Use the drop-down menu to
see that the same set of Fixed Facilities is
available for coverage studies.

* Mobile Facility: Select the receiver from a
database of mobile facilities. The TAP demo
includes a set of DEMO mobile facilities.

* Coverage Settings: Click range to create a
tile study area centered on the transmitter
location. The study area will be shown on
the center map graphic.

*  When the parameters required for a study
have been entered, the Run Current Study
button will become active. Click to run.

103.0° W
4 TP MyNewProject filter Expression Z ||| Firter Expression
DEMO Castle Rock = [ & || | DEMO Handneld - Severe Body Losses v @ =
New Path Study e
~ Facility ation =% ~  Facility Infon
P New Coverage Study = = \ «  Transmitter
z
Fansmitter L2l v Transmitter Lofles
\ -3
*  Transmitter Losses \ *  Transmitter gfitenna
\
~  Transmitter Antenna ‘\\ - Rxeive/
* Receiver 2 ] z|| ~ Gains
A Pike Natiom at ¥ a
* Receiver Antenna 91 Forest P Reciver Losses
* Receiver Losses A * Receiver Antenna
F—%W e 2 o T,

l ¥ Receiver Digital Specs

l 98,69 km Azimuth 248.70 from DEMO Castle Rock 3955887 N, 105554655 W @ K] W

Setup Diversity System

Topo Data Propagation Model Land Cover Surface Features
5} %7 @ Drawon map Number of Study Points 1

Map Boundary ~Distance Units km v

North Lat West Lon

e —

Engifffer Jason

Crefiled 9/10/2018 4:11:41 PM

Filerfime New_Coverage_Study.t7study
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Study Server Window

The TAP 7 Study Server window will appear. The Study Server
window shows coverage study progress.

A coverage study is often comprised of many propagation
calculations from the Transmitter Fixed Facility location to every
location in the coverage study area. The study calculation
progress bar shows the execution progress.

The Status tab gives more detailed description of the program

SOFTWRIGHT vwc
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- TAP 7 Study Server -0

0 Jobs Remaining
New Coverage Study

Loading Study 5 of 5

Performing Study Calculations 1200 of 10100

—

Writing Results 0 of 4
0:00:06.92 Elapsed
0:00:42.01 ETC

Clear
Initialization

Please wait
Initializing serviees...

actions and timing information. Large studies may take a few ===\ [ doplication-.

minutes or more to complete.
After study completion, the Study Server window remains open.

When the study is complete, the results are written to a
shapefile within Project folder, in a Results folder within the

Study Folder. The completed study is now locked and may not be

edited. To modify and re-run the study, first unlock with a right-
click on the study.

Initializing License Manager...
Message channels eonstructed
Initialization eomplete

w Coverage Study

Begin loading topographie catalog...
Topographic catalog loaded in 0.638 sec
Begin loading fixed facility data...

Fixed facility data loaded in 0.016 see

v

Status | Job Queue
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View Results in TAP
Mapper 4

If TAP Mapper is installed alongside TAP 7 “\1 r-yp 0 e ruMi0s oTH s0B u -

Select Layer DragBox Map A id Dray . Mea: Plh Qui I( Obstruction Preferences
n

then, when the coverage study completes, TAP . °‘j[ | | B : e I i R
Mapper launches to show the study results.

eRock_TILE

e The Map Layers list will show that the
coverage study result has been added t0 m——2"
the map. Click to expand the Legend.

* By default, the coverage study is shown
with Green above threshold (Coverage)
and Red below threshold (No Coverage).
Open the Map Layer settings to adjust the
appearance of the coverage study result.

* Use the map controls to select basemap
layers and annotate the map. Use the wm
UTILITIES tab to capture map images or
export to a 3D kml file.
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Step 6: Create an
AutoPath Study

& | e MyNewProject - Terrain Analysis Package (TAP) 7.3 (Demo) - o X

E HOME  UTILTIES ~ PATH  COVERAGE  INTERMODULATION  AUTOPATH A @
An AutoPath study is used to design and FEEEQ A ®

N

ew Open Save Save Close TopoData land | Preferences
As Portfolios Cover
P

analyze multi-site networks.

roject Management System Configuration | Settings

Project Explorer
#® MyNewProject

e Right-Click on the project name and this #
time select Add AutoPath Study from the ﬂ

© Add Intermod Study
CO ntext m e n U . © | Add Autopath Study

P> Add Folder

* From the pop-up Study Wizard, give the
coverage study a name, such as New
AutoPath Study

MyNewProject

Engineer jason
Created 11/5/2019 4:15:23 PM

Filename C:\Users\jason\OneDrive\Docu

Notification:
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Create an AutoPath
Network

Use the Network Import/Export menu to create
an autopath network.

* Import from Fixed Facility Db: Choose Tx
and Rx facilities from the existing Fixed

=R

E HOME
& B

Run Run
Current Study Study Batch  [lulsle]

Run Studies

Project Explorer
& @ MyNewproject |

A New Autopath |

Facility database. The network is created by
connecting all combinations of Tx to Rx
paths.

* Import from Fixed Facility File: Import Tx
and Rx facility information from a properly-
formatted spreadsheet. Choose the desired
facilities to create a network. Examples for
base stations and remotes are provided in
C:\Users\[UserName]\Documents\TapWork\
Autopath

* Import Network from File: Create a network
using a properly-formatted spreadsheet that
defines each network path. An example is
provided in
C:\Users\[UserName]\Documents\TapWork\
Autopath

New Autopath Study

UTILITIES PATH

Network Clear

COVERAGE

o
o + (= +

QO vsvE EH # “mom I @
Graphic Layer~ In Qut toPath Network to Zoom Path

UAELLRE Network | Profile

INTERMODULATION

MyNewProject - Terrain Analysis Package (TAP) 7.3 (Demo)

Import from Fixed Facility Db ’ath Utilities

Impeort frem Fixed Facility File

Import Network from File
Export Network to File

Create Network File Template

rofile View
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AUTOPATH A ©

W

7~/

Draw Restore Maximize Basemap Zoom Zoom Zoom Zoom to LU Select Drag Box  Add Preferences

Map View Map Mode Settings

ECELFEXER IR ACRERTE Poth |nformation

108 W

g
- ‘
/ﬁ/\,/ {
- White River|

FEP N Y
/ 4 e
A Aot/ -/ Defve
:

-
e
Forest | L4

{
","_‘-‘J
[
\
=N

e

=
¥
/
381°N 389 397°N

Colprade Springs

& Uncompata \ forest
7]
& e - |
National R
50 km Forest By ?
O W 108 W 107P W 1060 W 1050 W didgis—— 104" Ofrstrestisaps™

Tx Antenna | Rx

Tx Elevation | Tx Antenna

v v
ERP Units | SRS | Latitude / Y| Longitude / X| Elevation | Elevation Units Height

Height Units| D ipti

Engineer jason

Created 11/5/2019 4:18:52 PM

Filename New_Autopath_Study.t7study

Notification:
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Run AutoPath Study
and View Results

The example network import creates a
simple relay network. Use the Run Current

IS
E HOME UTILITIES PATH
> B A

Run Run Network
Currgnt Study  Study Batch | Import/Export

Run Studies

Study button to run the AutoPath study

A
Project Explorer
® MyNewProject

COVERAGE

Network Utilities

MyNewProject - Terrain Analysis Package (TAP) 7.3 (Demo)

INTERMODULATION

/EE »

AUTOPATH

W

+ =
ey aS

IS

,,+

.

Clear Draw Restore Maximize Basemap Zoom Zoom Zoom Zoom to LU Select Drag Box  Add

Network | Profile

Path Utilities

Path Profile View

Graphic Layer~ In Qut

to Path Network
Map View

to Zoom

Map Mode

Path

Preferences

Settings

3827 33.79 N, 106 25 10.46 W ¥

e Select paths by clicking on the map orin
the Results grid. Details for the selected
path appear in the Path Information
pane.

Path: ‘DEMO Cheyenne
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* Paths are styled in colors on the 2D
overhead map view based on the chosen
style parameters in the Results Style tab

* Click on the Path Profile View tab to see
the path profile for the selected path just
as it would appear in a Path Study.

* AutoPath can optionally create path
studies, path graphics, and profile reports
when Run based on user settings.

New Autopath Study

Engineer jason
Created 11/5/2019 4:18:52 PM
Filename New_Autopath_Study.t7study

Notification:

™™ voroData FresnelZone Propagation Model Land Cover Surface Features Report Template Results Style

.
Hat T Mountain’_to_DEMQ Castle Rock’
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Path v Tx y T v Tx ™ T ¥ Tx Tx Elevation | Tx Antenna
ipti Descripti Freq (MHz) ERP ERP Units| Latitude / Y de / X Elevation Units Height

» 'DEMO Cheyenne Mountain'_to_'DEMO Castle Rock’ | DEMO Cheyenne Mountain 150.000 100.000 w 2844449 N 104 51 40.89 W 9431.186 ft 100.0C

‘DEMO Castle Rock”_to_Test Clear Creek’ DEMO Castle Rock 150,000 894.114 w 392539N 10452001 W 6686.522 ft 50.0C

‘DEMO Castle Rock’_to_Test Golden Gate' DEMO Castle Rock 150,000 894.114 w 392539N 10452 0.01 W 6686.522 ft 50.0C

‘Test Golden Gate’_to_'Test Clear Creek’ Test Golden Gate 150,000 50.000 w 3949236N 10522 24.87T W 9216.671 ft 50.0C
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Get Help!

Extensive documentation is included with
TAP 7 and TAP Mapper. Look the for the ?’
icons located on the Main Window and
throughout the applications. Click the icon
for context-sensitive help. For help on a
specific section, left-click on the section
and press the ‘F1’ key.

Visit the SoftWright website for searchable
FAQs and, especially, video tutorials:
https://www.softwright.com/knowledgeba
se/faqs/video-tutorials-and-webinars/

Email support@softwright.com.

Contact sales@softwright.com for
information on configuring and purchasing
your TAP license.
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Getting Started

The annotated main application window is shown.

Figure 1. Terrain Analysis Package (TAP™) Main Window (Click to Enlarge)

The ribbon bar (1) provides access to tools and application functions. The ribbon bar may
be collapsed by activating the small carat (*) in the upper right to provide more
application area. The menu above the ribbon bar switches between functional sets.

The project explorer (2) shows a tree representation of the TAP™ project. See Projects.

The main area shows the currently selected study (2) (e.g. "TileStudyUsingCastleRock")
allowing the user to view a study and its settings. The main area is composed of four
separate sections. The fixed transmitter facility (3) is shown on the left, and may be
collapsed by using the pin icon. The middle map (4) shows the coverage study extent. The
mobile receiver facility (5) is shown on the right, and may be collapsed hy using the pin
icon. The study settings (6) show the study parameters. The user notification window (7)
is usually collapsed at the bottom of the main window.
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