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Overview and Key Terminology

Disclaimer

WARNING
WARNING

Robot can be dangerous. By using the Field Management System (FMS) Software, you understand
that in addition to the safety mechanisms built into the software, you, the operator, play a critical
part in making sure that the environment around you is safe before enabling robots. You should
only enable robots (use the "Match Start" button) when the robots are in a contained area and
segregated from humans, who may be injured due to the robot's motion. If you disagree, or are
not willing to use the software under these conditions, you should not proceed.
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Getting Started With the Screen Steps
Documentation

ScreenStepsLive is a new tool that FRC/WPI are using to create and present documentation.
This document is a brief introduction to the ScreenStepsLive site and the documentation
contained here.

What's Here?

The documentation on the ScreenStepsLive site encompasses a number of reference materials for
teams, such as robot wiring and programming best practices. This section of the site, however,
focused more specifically on the Field Management System (FMS) operation and notes for
volunteers who interface with the software from event to event. The examples below were taken
from a different project, and show Robot programming sections of WPILib, these example articles
do not themselves appear in this portion of the site.

Navigating the Site
Navigating the Site

The documentation is organized into a hierarchy with Sections at the very top, followed by
Manuals, Chapters, then Lessons. At any time while you are browsing through the documentation,
you can use the navigation at the top of the screen to go back to the Manual or to the home
screen. You can also use the navigation on the left side of the screen when viewing a Manual or
Chapter to jump to a different Manual. Each article also has a Prev and Next link at the top and
bottom of the article to take you to the previous article or next article in the Manual.

Using the Search

Using the Search
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A search bar is located at the top of each page which you can use to search the site. After entering
a search query you will be brought to the search results page. From this page you can refine your
query by selecting whether to "match any" or "match all" terms in the search. You can also narrow
your search to specific manuals by checking them in the left pane.

Downloading PDFs
Downloading PDFs

For offline viewing, every Manual in the documentation can be downloaded as a PDF. From the
manual page or from any of the Lessons within the manual you can download the manual PDF by
clicking the link on the left side of the window. Additionally, some individual Lesson PDFs can be
downloaded from the lesson pages.
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About FMS and Documentation Notes

Introduction

FIRST
ROBOTICS
COMPETITION

The Field Management System (FMS) is the electronics core of a FIRST Robotics Competition (FRC)
playing field and encompasses both hardware and software components. The software package is
used to control all the field electronics (LED Displays, Station Control Cabinets, E-stops, enable/
disable of the Robots, network security, etc.) and is used to manage the event by creating match
schedules, scoring the matches in real-time, and posting information to the Audience screen.

Official Game Manual

Information provided in this documentation is not intended to overrule or supersede the Official
FRC Game Manual. While game specific information might be referenced in describing a particular
feature or product, descriptions found here are not considered replacements for, or updates of,
the necessity of reading the official information published on this Game Manual page.
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Current Revision

DESTINATION.

SPACE

LZ‘_._ BOEING

While every effort is made to update the documentation to remain instep with all current features
and season information, it's not always possible. As best as possible, the documentation is
accurate for the current FIRST Robotics Competition game (based on the logo shown).

Documentation Accuracy

Due to the dynamic nature of this documentation, and the annual changes to the software
necessary to facilitate each game, there may occasionally be inaccuracies between documented
information and available features within the software itself. The documentation will reflect the
most recent release of the software as best as possible, and unless otherwise noted, applies to the
currently active FRC season. For example, a feature may be documented here, but not visible
within the program when using a previous release.
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Terminology

A fair number of acronyms are used throughout this manual. Below is a list of many of these
acronyms and additional terms along with their definition. The official definitions and
descriptions of field components are found in the FRC Game Manual.

Acronym

FRC

FMS

SCC

DS

PCK

FCUI

Term
FIRST
Robotics
Competition
Field

Management

System
Station
Control
Cabinet

Driver
Station

roboRIO
Pit Display

Philips Color
Kinetics

Audience
Display

Field Control
User
Interface

Definition

The original FIRST program, for high school students.

The software (provided by FIRST) that walks volunteers through the course
of an FRC event

A series of plastic enclosures that house electronics that are assembled
and maintained by FIRST Engineering, and setup around the field

A computer, usually a Windows laptop, used to relay control commands
from the Team to the Robot

Control system "brain" manufactured by National Instruments and
required on each FRC Robot

A laptop, provided by FIRST that displays ranking information at each event
to people not in the immediate area of the field

A line of products manufactured by Philips, including controllers and light
strings, that commonly appear around FRC fields to relay scoring
information to the audience and teams

A software program that is used to control the display of game
information to the audience, including real-time scoring, rankings, playoff
brackets, and more.

Formerly a piece of FIRST hardware, now refers to the match control bar
within the Match Play interface.
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Disclaimer

WARNING
WARNING

Robot can be dangerous. By using the Field Management System (FMS) Software, you understand
that in addition to the safety mechanisms built into the software, you, the operator, play a critical
part in making sure that the environment around you is safe before enabling robots. You should
only enable robots (use the "Match Start" button) when the robots are in a contained area and
segregated from humans, who may be injured due to the robot's motion. If you disagree, or are
not willing to use the software under these conditions, you should not proceed.
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Tab Navigation

Navigating between the portions of the event manager

Opening View
Opening View

The above shows the Event Manager interface when opened for the first time. The different tools
are accessed via the tabs along the top of the window. These tools are:

+ Event Wizard - the main interface for setting up the entire tournament. Creating match
schedules, input award winners, generating WPA keys, etc. are all done from this interface

* Match Play - the main interface for starting and stopping matches, managing the score, and
controlling the information posted to the Audience screen

+ Match Test - the tool used to test the playing field in order to verify proper functionality of all
electronics and scoring devices

* Match Review - review or modify the score from a previous match

* Field Test - perform basic initial functionality tests of the playing field (not available in Off-
Season version)

* Reports - generating printable reports such as match schedules, team lists, or printouts for
Announcers are all handled through this interface

+ Settings - Global settings for the software, as well as Administrative functions

+ About - shows the current software version number, allows updates, and shows the EULA

Further details on each function are detailed later in this User Guide.
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Event Manager (FMS)

Indicators

Indicators around the main window of Event Manager

Lower bar Indicators

[Green Arrow] The bubble indicators relay quick status information about major hardware and
software status information on the field. The bubbles are not displayed in the Off-Season version.
They are:

+ SCC Status

+ Cargoship Status (Game Specific)

PLC Heartbeat (flashes at 1Hz)

+ Referee screens (If red, the number of screens missing are displayed)
Backup Status
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* Sync Status (if red, number of outstanding tasks)

Most items will have a "hover text" to explain the status shown. For most items, green means
status is good, red means status is bad, and gray means status is unknown.

[ Box] The orange box represents the "ahead behind" timer. Once a match is started, the
time difference between when the match was started, and when it was scheduled will be displayed
here. Hover over this timer to see recent cycle times.

[Middle Box] The event name is displayed in the middle of the bottom bar.

[Pink Box] When a task that requires additional time is running (such as schedule generation) the
"busy bar" will show in this location (example shown).
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Event Wizard
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Navigation

Event Wizard Navigation

Event Wizard Navigation

The Event Wizard is a tool to guide the Scorekeeper through the entire multi-day tournament. It is
organized such that the user can configure a portion of the tournament, the Practice schedule for
example, then go to Match Play and play through all those matches. Once finished, the user
returns to the Event Wizard to configure the next part of the tournament. This process continues
until the entire wizard is complete.

Each step of the Event Wizard is shown in this chapter along with a detailed description of the
functionality found on each page. For some elements, like activating a schedule, the process is the
same for all phases of the tournament. In those cases, the steps are not shown multiple times, but
rather noted that it applies multiple times and only listed once.

[Red - Navigation] Using the top portion of the screen, navigate between steps of the wizard by
clicking the arrows on either side or directly on the step itself. Use the scroll bar to quickly zoom
the view of the steps from one side to the other.

[Blue - Content] The lower portion of the screen will change to display the content based on the
selection from the navigation portion of the display.
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Data Download

Data Download

£ Fiald Maragement System =|3

Event Wizard Mabch Play Match Test Match Review Fiald Tast Reports Setlings About

4 ot »
P ——

Dowmload Updated Toam and Event Lists from FIRST HO

Data last downloaded: 9:12:36 PM

Data Download

FIRST Championship - Newton Subdivision

The Data Download step of the Event Wizard is used to download the complete event list of all
official FIRST Robotics Competition Events and Teams. It will also ensure that the data is up-to-date

with any changes the team may have made to their Team Registration profile.

When applicable, this also downloads all available Team Avatars.

In FMS Off-Season, this step does not download anything, the software installation includes the

complete registered team list from the current FRC season.
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Event Selection

Get your event started...

Selecting a Traditional Event
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The Event Selection step of the Event Wizard displays the complete list of downloaded events from
Data Download. On this step, select the event to be played. In this case, the San Diego Regional
event is selected (highlighted blue background on the row).

[Green Arrow] The currently selected event, if there is one, will be shown with a highlighted row
background

[Red] The "new" and "edit" buttons can be used to manipulate Off-Season events

[Black] Create a database for a selected event (see below)
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Creating an Off-Season Event (Optional)

Code |

= Fiald feragement Syztany

Event Wizard

Salect An Event To Play or Add New Uno

Description

SCMB
ONTOZ2
MNDL
MNDLEZ
CASD
MIKET
MISOU
MISTA
MIWAT
WAAMY
WASHD
WAHMNY
FAHAT
MIFLA
HCMCL
HHGRS
CTWAT
I5TA

Palmestio Regional

Creater Toronte Gentral Regio
Lake Superior Regional
Worthern Lights Regional

San Diego Regional

FIM District - Kettering Univers
FIM District - Southfield Event
FIM District - Standish-Sterling
FIM District - Waterford Event
PHNW District - Auburm Mouantai
PNW District - West Valley Evad
CHE District - Northeenn Virginis
MAR Nislrict - Halboro-Horshai
MAR Nislricl - ML Ddiva Fyanl

NG Dislricl « Guillord Gounly Ev...

NE District - Granite Stals Evant
NE District - Walsrbury Evenl
Israal Regional

Ficld Test

Stap 2
Ewvent Selaction

Event Code: | oD _
Evenl Typwa: Off-Season
Description: | Description
Location: | City State/Prov Country
Venwe: | Venuoe
Sl Dianles; —El .
End Date: El
Mliiance Scelection: | ThreeTeamWithBackups =
Alliance Count: | FighiAlliancs -
[ Y

Windbuam, NH USA
Walarbury, CT USA
Tal Aviv, TA Israsl

Wirihaun Higgh School
Wilby High School
Menora Miviachim Arena

San Diego Regional

| Start Date| End Date |

212412016
BIAAAG
i 1
i 1
SXHAG
a1
SIHAAG
SHANAE
SIAAHME
SIArME
SIArHNME
ArrNME
ArrMNHE
AATNHEB
AATNAEB
ATNAE
ATNAE
AAE

Create Event Databaze

22712018
52016
52016
52016
AS2016
AWS2016
AWGI2016
Aai2016
Har2016
Har2016
a6
HER2016
HE2016
MHE2N16
MHE2016
HE2018
HE2018
2018

Vpdate Event F

"l KFCHIEANLE

For FMS Off-Season, clicking “New” (in the red box above) will allow the addition of an unofficial
(Off-Season) event. Only events added manually can be edited, those downloaded from FIRST are
protected from edits.

The Event Code (red arrow) must be unique from any other events on the machine- regardless of
whether they are official or not. Additionally, it's important to make sure the inclusive start and
end dates (blue arrow) are marked properly, as they're used to validate schedules and could create
problems in later steps if marked inaccurately.

The alliance count and playoff style can also be edited on this screen, but only before the playoff
tournament process has begun (i.e. until Alliance Selection).
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Creating Event Database

£ Freld Maragemnced Sysiem [E=gEE=)
Event Wizard Field Test Settinga About
Salect An Event To Play or Add Mow Unotticial Evant
Code | Description | Location Venue | Start Date | End Date
SCME  Palmetto Regional Myrtle Beach, 5C USA Myrtle Beach Convention Center HI4I16  A2TI20M6
ONTOR?  Graatar Toronto Cantral Regional Toaranto, ON Canada Ryarson University - Maltamy Athletic Cantre  WHN2ME  IGR2IME l
MHDU  Lake Superior Regional Duluth. MM USA DECC ArenafSouth Pioneer Hall HH2HE  NH2016
MHNDLE?  Horthorn Lights Reglonal Durluth, MM LSA DECE Arena/Edmund Fitzgerald Exhibit Hall 322046 352046
CASD  San Diego Regional Dl Mar, CA LUSA Dl Mar Fairgrounds Arena Gomplax WHHHE G206
MIKET  FiM District - Kettering University Event #4  Flint, Ml USA Kettoring University MG AIGR016
MISOU  FIM Districl - Southfiald Event Soulhlisld, M USA Southfiald High School HH2ME K26 II
MISTA  FIM District - Standish-Sterling Event Standish, MI USA Standish-Sterling Central High Schoal HAH2HE G206 1
MIWAT  FIM District - Watariord | vent Watertord, M1 LISA Watariord Molt High School WHHHAME  AL2IAE
WAAMY PHW District - Auburn Mountainview Event  Auburn, WA USA Auburn Mountainview High Scheool NG 3UB2HG :
WASPO PNW District - Wost Valloy Event Spokane, WA USA Wiat Valley High Schoaol HU2ME  AUSIRME
VAHAY CHS District - Northern Virginia Event Haymarksl, VA USA  Battlefisld High School WH2ME G216 |
PAHAT MAR District - Hatboro-Horsham Event Harsham, PA USA Hatboro-Horsham High School 42016 UGR01E |
MJFLA  MAR District - ML Ofive Fvant Flandars, Ml LUSA ML Ddive High Sahool WHHAE G206 |
NCMCL KNG District - Guilford County Event McLeansville, NC USA Northeast Cuilford High School 4G 2GR016 A
NHEGRE  NE Disbrict - Granite State ©eant Windham, NH USA Windham High Sehool L | WAME AERIME
CTWAT ME District - Waterbury Event Waterbury, CTUSA  Wilby High School HH2HE  NG201E6
ISTA lzrac! Reglonal Tl Aviv, TA larael Menara Miviachim Areng Bl 9102016 il ||
[ Now IOEEIEN Croatc Event Database Update Event Participants

San Diego Reglonal

Once the target event has either been selected (traditional event) or created (off-season event) it
will need a database to store its results. To initiate this process, click the "Create Event Database"
button (shown here in the red box). For an Off-Season event, the Database is automatically
created. For a tradition event, an additional window(s) are displayed, as described in the next step.
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Event PINs
Lubbock, TX LISA Panhandle South Plains Fair
Event Setup PIN L
T

Please enter the event PIN to complete event selup

B
Cancel
>
T ARl s RILD 1 B2 A VAN b e Llimb & sl

For traditional events and Off-Season events that are Syncing data with FIRST, clicking "Create
Event Database" will trigger the window shown above. On this screen, the FTA will need to enter
the PIN number they were provided by FIRST. Upon doing so and pressing Submit, the creation
process proceeds as described below.
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Event Database Creation in Progress

P Fueld Mamagement Sysiem =)
Event Wizard Ficld Teat Secttinga About
q i ?
| - - Event Selection — - —
1 .
Salect An Event To Play or Add Mew Unofficial Ewant
Code | Description  Location Venue | Start Date End Date o
SCME  Palmetto Regional Myrtle Beach, 5C USA Myrtle Beach Convention Center H2AIH016  2H2TI20HE
ONTOR?  Graatar Toronto Cantral Regional Toaranto, ON Canada Ryarson University - Maltamy Athletic Cantre  WHN2ME  IGR2IME l
MHNDU  Lake Superior Regional Duluth, MM USA DECC Arena/South Pioneer Hall HHAHAE 252016
MHNDLE?  Horthorn Lights Reglonal Diusluth, MM LSA DECE Arena/Edmund Fitzgerald Exhibit Hall 322046 352046
CASD  San Diego Regional Dl Mar, CA LUSA Dl Mar Fairgrounds Arena Gomplax WHHHE G206
MIKET  FiM District - Kettering University Event #4  Flint, Ml USA Kettoring University MG AIGR016
MISOU  FIM Districl - Southfiald Event Soulhlisld, M USA Soulhliald High School HH2ME K26 II
MISTA  FIM District - Standish-Sterling Event Standish, MI USA Standish-Sterling Central High Schoal HAH2HE G206 1
MIWAT  FIM District - Watariord | vent Watertord, M1 LISA Watariord Molt High School WHHHAME  AL2IAE
WAAMY PHW District - Auburn Mountainview Event  Auburn, WA USA Auburn Mountainview High Scheool NG 3UB2HG :
WASPO  PNW District - West Valloy Evont Spokane, WA USA Wieat Valley High School WG BILEMRME
VAHAY CHS District - Northern Virginia Event Haymarksl, VA USA  Battlefisld High School WH2ME G216 |
PAHAT MAR District - Hatboro-Horsham Event Haorsham, PA USA Hatboro-Horsham High School 42016 UGR01E |
MNJFLA  MAR Dislrict = ML Ofive Evanl Flandars, NJLISA ML DMive High School HHHHE  ABI2HE |
NCMCL KNG District - Guilford County Event McLeansville, NC USA Northeast Cuilford High School 4G 2GR016 A
NHEGRE  NE Disbrict - Granite State ©eant Windham, NH USA Windham High Sehool L | WAME AERIME
CTWAT ME District - Waterbury Event Waterbury, CTUSA  Wilby High School HH2HE  NG201E6
ISTA lzrac! Reglonal Tl Aviv, TA larael Menora Miviachim 2 Ronan 3 NG i
[MEHEN  Create Event Database Update Eves
San Disgo Raglonal IITTITTTI T

Once the target event has had the correct PIN entered, the system will create a location to store
the event's results and data. This will temporarily disable the screen (as indicated by the working
bar on the lower right) as the event database is created. This will populate registration

information, template code and more.

Once the process completes, and each time this step is re-opened thereafter, the button will be

disabled as the database has already been created.
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Team Selection

Though only displayed here once, this step is the same for both the Practice and Qualification
portions of the event.

View and Add Registrations

Ewvent Wizard Match Play Match Test Match Review Field Test Reports

Siep 5
‘ - o - - Practice Team Selection | — e S cm—— S S ’
—
Select Teams to Participate In Practice Matches Or Add Unofficial Teams
P Team & Team Nams | Key Generaled | Key Slalus Rookie Location | Rubol Name .‘_
(| Tha Jugpsrmauts Faslse 1997 Pontiac, Michigan USa Jugy
g 4 Team 4 ELEMENT False 1897  Van Nuys, California USA
Oy 8 Paly Robolics Faslse 1996 Pabo Allo, Galiloania USA Froya
LIy 1 MORT False 1997  Flanders, New Jersey USA MORT
O 16 Bomib Sousad | alsa 18596 Maountain Home, Arkansas LISA Hlack Widow
O 20 The Rocketeers False 1992 Clifton Park, New York USA Scorpio
g ™ ComBBAT Falzn 1098  Tiusville, Florida USA Dragasiav
Of 25 Rasider Robolix False 4997 Norlh Brunswick, New Jorsey USA
oy 27 Team RUSH Falza 1997 Clarkston, Michigan USA Gold RUSH
O 28 Pigrson Whalors Falso 18896 Sag Harbor, New York LISA Haast from tha East
IR 31 Prime Movers False 1997 Jenks, Oklahoma USA
g 33 Killer Boos Falsa 1886 Auburn Hills, Michigan LA Buzz 20
O a4 Ruckets Faulse 1997 Athens, Alabame LISA
[ 4 RaoboWarrlors False 1897  Warren, New Jerscy USA
O 45 Technokals Robolics Team Faslse 1992 Kokomo, Indians LISA Sir Lamnca=sBol
Iy 48 Delphi E.L.LT.E. False 1998  Warren, Ohio USA xtremachent®
Oy a1 Wings of Iire I alse 1996 Poatiac, Michigan USa Wings of Fire
Iy 56 R.0O.B.B.E. False 1997  Bound Brook, New Jersey USA R.0.B.B.E.
Iy 58 The Rlot Crow False 1896 South Portland, Maine LISA THD ol
Show Teama: = All ) Competing Only [ 52 teamns ) ] L Mew | Ean §
Fter Toam Lict: | - Generate Security Keys Export Key=

Lakc Supcrior Regional

Team Selection displays the downloaded list of registered FRC teams, with those registered for the
event pre-checked. This list should be used to verify all the teams registered are actually present at
the venue.

[Red] Checkboxes indicate the registration status of a particular team at a particular event. If the
box is checked, the team on that row is set as "competing" for the event. Unchecked teams are not
listed as competitors.
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[Green] The count of competing teams is shown (number of checked teams) along with the ability
to filter the team list. Radio buttons can also be used to switch the view list from all FRC Teams (All)
to just those that are checked (Competing Only)

[Blue] The "new" and "edit" buttons can be used to add unofficial teams for Off-Season use. These
are disabled at official events.

Adding Off-Season Teams (Optional)

b Fiid Management Systam =
Event Wizard Match Play Matceh Tezt Match Review Fiald Test Raports Sattings Abaout
Siep &
| Practice Team Selection I - -
1 L]
Selact Teams to Participate In Practice Matches Or Add Unofficial Teams
| Team # | Team Name oS s R e e | RobotName | a
(i The Juggernauts Team Number: Juggy
- | 8588 h
0o 4 Team 4 ELEMENT 34
O e Toam il Full Team Name: ) ang Taam Mame A Fraya
0 " MORT 154 MORT
o 16 Bomb Squad sars USA Black Widow
@ 20 The Rocketeers Short Team Name: | Short Team Name usA Scorplo
o 2 ComBBAT Location:  City Slata/Prov Country Drageslav II
o % Haidar Hobolix Jarsay LISA I
[0 27  TeamRUSH Robol Name: | Robat Name Ty Gold RUSH
L
O 28 Piarson Whalers Rookie Year: usA Thas Hewrposon |
B H Prima Movars
(o Killer Beas [ Save | Cancel JTETY Buzz 20
O a4 Hockals [ - i ——— - |
[ | RoboWarriors False 1997 Warren, New Jersey LISA I
O 45 TechnoKals Robolics Team False 1992 Kokomao, Indiana USA Sir Lance-a-Bol |
O 48 Dedphi E.LLT.E. Falsa 1098 Warraen, Chio LISA stremachaentd -
Total Competing Teams: 0 m dit [Shuw Teamsa: & AN C Compating Only I |
Filter Team List: Clear All Keye Generate Security Keys

B:0E Dezcription

If additional teams are needed at an off-season event, the "new" button (blue box above) can be
used to create a custom team. The team number (red arrow) must be unique. Make sure the team
is checked as competing once created. Only teams added manually can be edited, those
downloaded from FIRST are protected from edits.

Events with custom teams cannot sync with FIRST servers.

NOTE: Teams 9985 to 9999 are "pre-loaded" Teams that, while not "official teams" in FRC, can be
used during the Off-Season at an event without disabling the ability to Sync with FIRST servers.
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Generate Security Keys

Y T P —— —
=
Practice Team Selection

Clear All Keys Generate Security Keys m =,

1 b

Once the teams competing at the event have all been selected, and proper number is displayed
under "Total Competing Teams", security keys should be generated for use by the field. This is
done using the "Generate Security Keys" (black arrow) button. Once keys are generated, a success
message will be displayed and (green arrow) the "Key Generated" column will display the new
status of "True".

If additional teams are added later, the same button can be used to generate keys for those new
teams- teams with existing keys will remain untouched.

Once the keys are generated, the FTA should use the WPA Kiosk program on the WPA Laptop to
download keys from FMS to the kiosk program.

As a backup, if the automatic download is unavailable, Select Export Keys (blue arrow) to save the
key file needed to program the keys into the Radio Kiosk used by teams to program their robot
radios. This should only be used by the FTA, as it requires their password to complete.

+ After WPA security keys have been distributed to the teams, it is important to not require these
codes to be redistributed and reprogrammed. Teams that already have a key do not receive a
new one when the Generate Security Keys button is pressed.

The Qualification and Playoff schedule generation steps assume that all teams will use the same
security keys throughout the event; as a result, performing Keys steps is not necessary to repeat
on those steps of the Wizard.
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If necessary, the Clear All Keys button (red arrow) can be used to return all teams to their default,
keyless, state. This should only be used carefully, as any programmed radios would need to be re-
done. This action requires the FTA password.
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Build Schedule

Though only displayed here once, this step is the same for both the Practice and Qualification
portions of the event.

Define Tournament Level Parameters

rM Fiald Managemant Sy EE e

Event Wizard Match Play Match Test Match Review Field Test Reports Fetlings About
|

= = Sfep &: = =
| ‘4- L s TR T Build Qual Schedula [ T (e T h—u’

Configura Qualification Schadule Generation Paramatars

Tournament Levels are configured and managed in the build steps of the Event Wizard. This step is
used to setup the start and stop times for the Day(s), the lunch period, number of matches per
team, and match duration. In our example steps, we'll be building a two day qualification
tournament.

(1) Confirm the number of Teams matches the number expected (as defined in the Team Selection
step)

(2) Enter the Cycle Time (in minutes) for matches. This is the start-to-start time for matches

(3) Enter the number of matches per team (which will usually be pre-populated with the number
required by FIRST HQ)

The number of matches that will be needed will be displayed on the far right (Total # Matches)
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Add Days

Evant Wizard Match Play Match Test Makch Review Frold Test Reporis Satting= About

SFlaps 2
Build Qual Schedule

Gaonfigurs Qualification Schedule Ganeration Paramaters

Snhrdule Paramedars Schedula

Dy Start: | 0300 1204 3 9:00 2 Friday Day Start Cycha (min): 7 How Many Matohes: | B5 Dy End: 04:35 P D elete: Doy

Add Breal

Diay SLen b | (E0E020A 5 2200 AM Sulur iy Dy Slar L Cycle (mim)= 7 Hurwe My Malclses: 42 Dy Doz 40:45 AM

e e

Clcar Schodule Paramctors Generate Sehcdule

Once the level parameters have been defined, days must be added. A Day should be added for
each day on which matches will be played for that tournament level (normally one day for practice,
two for qualifications and one for playoffs). Use the button marked in Green to add the number of
days necessary to the list. If necessary, a Day (and any associated breaks) can be deleted by using
the Orange marked button.

[Red] Confirm the start date and time for each day of the level. The day of the week is displayed in
red next to the box, and is used to confirm the schedule day is entered correctly.

[Blue] Enter the approximate number of matches for each day of the level (estimates are fine, this
may need adjustment as breaks are added)

NOTE: the total number of matches over the course of all days in a level must be the same as the
Total # Matches shown at the top of the parameters window
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Add Breaks

Event Wizard Match Play Maich Test Match Review Field Test Reports Settings About

Sley 8
| Build Qual Schedule

Configure Quallfication Schedule Generation Parameters

Schedule

Dy Start: | 03104/2019 9:00 AM Frigday Day Start Cycle (min): 7 How Many Malches: | 65 Day Cid: 04:3 "M

Al Masle:h Munsbiar: 25\ Lssngglh {rmini)z | 450 1‘.I- Araak Slarl: 11:38 AM Delcte Break i
- Ny

- e—

| Uay Start: | 030032015 9:00 AM Saturday Day Start Cycle [min): 7 How Many Matches: | 15 Day End: 10:50 AM Delete Day

Add Break i Add Cyele Change

Uescription: ﬁpﬁukﬁr\ After Match Number: Tﬁ\ Length (min):| 15 o Hreak Start: 10:05 AM | Delete Break

-

Clear Schedula Parametars ‘Ganarate Schadlle

Orange County Regional

Once level days have been defined, day breaks can be added. Breaks can be added for things like
lunch, speakers, sponsor presentations, etc. Breaks are associated with a particular day, which
means the matching Add Break button must be used under the matching day on which the break
will occur. Press the Add Break (marked in Green) button to add the appropriate number of breaks
to each day on your schedule. If any breaks must be removed, they can be deleted using the Delete
Break button shown in Orange. There is no limit to the number of breaks on a particular day. For
each break, parameters must be defined:

[Red] Short description (which will appear on the printed schedules and the web)

[Blue] The match number after which the break will happen (must be unique, i.e. no cascading
breaks)

[ 1 The length (in minutes) of the break before the next match should start

To the right of the break length the start time will be displayed based on the data entered (i.e. if
the event remains on schedule, the break will start at that time).
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Add Cycle Changes

Event Wizard Match Play Maich Test Match Review Field Test Reports Settings About

Sley 8
| Build Qual Schedule

Configure Quallfication Schedule Generation Parameters

Schedule Parameter Schedule

Dy Start: | 03104/2019 9:00 AM Frigday Day Start Cycle (min): 7 How Many Malches: | 65 Day Cid: 04:3 "M

Add Break Add Cycle Change i

| Dascriplion: . Lunch Allsa Malch Mumbiar: 24 Lenglh {minn: | 650 | Araak Slarl: 11:38 AM Deicte Break

| After Match Numbar: | 8 Cycle Changs +- (min); | -1 » HWew Cycle of 6:00 on Start of Match 9 m

= -

=
DCray Start: | 03R2/20415 9:00 AN Saturday Day Start Cycle [min): ¢ How Many Matches: 15 Diay End: 10:50 AM Delete Day

]

| Description: Speakar After Match Number: 75 Length (min): | 15 | Break Start: 10:05 AM

| AMar Malch Numixe:  #0 Cyala Clenga #6= fmin): | 4 | New Cycla of 6:00 on Slarl of Malch 71

N
S S

Clear Schedula Parametars ‘Ganarate Schadlle

o Orange County Regional

Once level days and breaks have been defined, cycle changes can be added. Cycles are associated
with a particular day, which means the matching Add Cycle Change button must be used under the
matching day on which the change will occur. Press the Add Cycle Change (marked in Green)
button to add the appropriate number of changes to each day on your schedule. If any changes
must be removed, they can be deleted using the Delete Cycle Change button shown in Orange.
There is no limit to the number of cycle changes on a particular day, though FIRST HQ recommends
no more than one change. For each change, parameters must be defined:

[Red] The match number after which the change will happen (must be unique, i.e. no cascading
changes)

[Blue] The change that will happen. Negative numbers will make the cycle "faster" while positive
numbers will make the cycle "slower"

To the right of the cycle change details will confirm when the change will take place, relative to the
event schedule.
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Validation Messages

B Fiwldd Maragement Syviern
Event Wizard Match Play Maich Tast Match Review Field Test Reports Settings Abaout

I3
Build Qual Schedule

Day Start: 0021204 8 5:00 AM How Many Matches: | 65 Day End: 05:35 PM

Add Break

| Description; | Lunch After Match Number: | 35

Langth {min): | &0 Break Start; 11:55 AM

How Many Matches: 17 | Dy Emed; 4059 AM Delate Day

Day Stark: | 032018 9:00 AM Saturday

Add Break

| Meseriplion: | Speaker Allsar Maloh Number: | 5 Langlh {min): |

Prask Slarl: 10:40 AM Deolete Break

ArAME; Al braaks must hawva 8 length of one (1) minute or longss. Clear Schedule Parameters

Monterrey Regional

If any data entered is not valid, a message will appear on the bottom left and the Generate Schedule
button will become disabled. The validation message will contain the date (when applicable)
followed by the message text. All validation errors must be corrected before a schedule can be

generated.
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Confirm and Generate

B Field Managemen Syztem L

Event Wizard Match Play Match Test Match Review Figld Teat Reports Settinga About

St &
Build Qual Schedule

Add Day

Miay Sland: | 030022018 9200 AM Frindiay Hiwwe Maary Malches: | g5 Miay Frwd: 05:35 PM Delcte Day
Add Break

Description: _Lums:h After Match Number: 25 Length (minj: | &0 Break Start: 11:50 AM Delete Break

My Slawk: | D020 8 900 AM Salurday Horwr Masimy Matlchas: | 4§ Day Frick: 14:14 AM Delcte Day

Add Break

Description: | Speakar After Match Number- | 75 Length (minj: | 45 Break Start: 10:10 AM

Clear Schedule Parameters m

Monterray Ragional

Before generating the schedule, confirm all data is accurate as displayed. Particularly those items
indicated with red arrows, which are most critical to event schedule. If the event has a Regional
Director (RD) or show manager, the schedule should be reviewed with them as well.

If all information is accurate, click the Generate Schedule button marked with the Green arrow.
While generating, the screen will turn gray and the "busy" indicator will show on the bottom right.
A confirmation dialog will appear when the process completes. Messages may appear to provide
warning about elements of the schedule, and off Yes/No selections before continuing to generate
the schedule.

In the example below, we've accidentally attempted to create a schedule that starts at 9:00 PM
instead of 9:00 AM. We could still go with 9:00 PM if we wish by selecting Yes, or selecting No to go
back and make a correction.
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WARNING: One of more of your days appear to
start at an unusual time, early morning or late

evening. Are you sure you want to proceed?

Review

B2 Field Memagemens System ™ 1) e

Event Wizard Match Play Match Test Match Review Field Test Reports Settings

— - Stap i — -
[l ‘«- e e S . e meme E— e | Build Qual Schadule . e e e . T 4

Match Redd1 & Red2 5 Red3 5§ Hued 5 Blue2 5 Blued §

Clear Schedule Parametcrs Generate Schedulc

Palmetto Regional

After generation, clicking the "Schedule" tab (marked with a red box) will present the full schedule
based on the parameters that were supplied. This schedule should again be reviewed for accuracy
with any appropriate parties. Breaks/changes cannot be made later without redoing other steps
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(such as Match Maker) or losing match progress (if matches have been played) so it is important to
have the schedule be accurate from the start.

Notes:
Note that these times are fixed and will not update, “The Schedule is The Schedule” so to speak.

The goal should be to play as close to the original published schedule as possible, without
getting more than 4-5 minutes ahead. The timer on the bottom bar (see here) will display
ahead/behind information.

It is recommended to not get too far ahead regardless of how well things are going as this can be
confusing to teams, as well as parents, VIPs, sponsors, etc. who show up to see a particular team
compete only to find out the match was played early.

Playoff Notes

Once the Alliance Selection has been completed, the next step in the Event Wizard is to configure
the Playoff Tournament. In order to generate a Playoff Schedule, alliance selection must be
complete. If it is not,an error message will be presented saying to complete the alliance selection
process.

The FMS software will only populate the quarterfinal matches (or octofinals/semifinals for other
size tournaments) initially in Playoffs. As alliances advance in the Playoff Tournament the software
will automatically populate the next round as teams advance from the prior rounds.

Event Manager (FMS) Last Updated: 12-17-2019 Page 30



2019 Field Management System Documentation

Event Manager (FMS)

Run Match Maker

Though only displayed here once, this step is the same for both the Practice and Qualification
portions of the event.

Execute Match Maker

I Frad Marsagpirrnl Syriam e

Event Wizard Match Play Match Teat Match Rewicw Ficld Teat Roports Scttings About
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NI y-
W
LU B B A B AL B BN B BC BE JE BE M

Once the match schedule has been generated it's necessary to generate the alliances. The
MatchMaker algorithm is used for this purpose. It creates over 5 million possible schedules and
selects the best one that meets the criteria outlined in the FRC Manual. Match Maker should only
be run one time for the Practice schedule, and one time for the Qualification schedule. If for some
reason it is believed that the schedule is not optimum, consult FRC Engineering for additional
review. This process should be done with the FTA present.
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The schedule generated in the previous step will be present on the Match Maker step. To begin the
pairing process, click the Execute Match Maker button (marked with the Red arrow). Confirmation
will be required that new execution is requested, as any previous executions will be removed.

Match Maker In Progress

P Rl Managoseet Systes == -

(L B B AL AL AL BRE CHE RECRE L AL BEBL O
Bl e
[ B BE AL AL AL BE HE AR RE MR AL BE B O
EEEE ...
LB L L B0 AL B B BRE AR NI NI AL HL Ui |

‘n-.nuu-n‘u.

Frarution in prograss. Fslimatad tima ramaining 1:34

Palmetio Regional

Upon execution, Match Maker will begin formulating the alliances. On the lower left, a progress
message will indicate how much time (approximately) is remaining in the process. This process
takes more time when more teams are involved- occasionally upwards of four minutes. The
process should not be interrupted. Upon completion, a success (or failure) message will be
presented. Match Maker can only run if the user has Administrator permissions on the server.
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Review Schedule

P Ficdd Managesment Syslem 20 ﬁ
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Load Matches from File Execute Match Maker

Palmctio Regional

When the process in complete, the team numbers will be shown in place on the schedule. If any
teams are playing as a Surrogate, the box to the right of the team number will be checked (shown
with the Green arrow). The schedule (now showing the alliances) should match what was entered
on the previous step.
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Review Statistics

Event Wizard Mateh Play Mateh Teat Match Review Ficld Teat Reports Bettings About

Load Matches from File Exocute Match Maler

Monterrey Regional

Definitions of the content in each column on the statistics tab is as follows:

« Team = Team Number

* Matches = number of matches played which are used to calculate rankings. This number should
match the number in "Matches Per Team” at the top of the build screen.

* Surrogates = number of matches played in which this team is a surrogate. Teams should only
play 1 surrogate match maximum. If for some reason you see a number greater than 1 in this
column, click the Generate Schedule button again to regenerate the alliance pairings.

 # Partners = total number of different alliance partners. The total possible number of different
alliance partners is the number of matches played * 2

« # Opponents - total number of different opponents. The total possible number of different
opponents is the number of matches played * 3.

* Alliance Partners = a complete list of all the teams which will be on an alliance with the team in
the Team column. Notation is given as Team Number (number of times this team will be on
your alliance). For example: 812(2) means the team in question will be on an alliance with team
812 twice over the course of all Qualification matches.
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« Opponents = A complete list of all teams which will be an opponent of the team in the Team
column. Notation is the same as Alliance column.

If a team is playing with (or against) the same team multiple times, it will be shown in parentheses
next to the other team's number, as shown in the orange box above.

If the statistics seem unsatisfactory, contact FRC Engineering before re-running the Match Maker
process in order for additional steps to be taken.

Rounds

=

Event Wizard Match Play Maich Test Match Review Ficld Test Reports Scttings About

- Fiep 5 L —-— L
W S e S — Run Match Maker B S . — e ——— e e e
] A [
Randoinly Generale Practice Match Alliances Wsing MatchMaker

Sehedila Statistics

Load Matches from Fike Exceoutc Match Makcr

Lake Superior Regional

The new "Rounds" tab displays information about the number of matches that must be played for
a "round" to be completed (i.e. each team has played one additional match). This tab is primarily
for use by event support. For off-season events, it could be used to understand where to end
matches if Qualification matches must be skipped due to time. Rounds data is not displayed for
the Practice Schedule.

Event Manager (FMS) Last Updated: 12-17-2019 Copyright © 2019, FIRST Page 35



2019 Field Management System Documentation

Event Manager (FMS)

Alternate Alliance Pairing Method (Optional)

B i Mg ement Tysiem N =t =)

Ewont Wizard Match Play Maich Test Match Review Field Test Reports Fettings
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If an alternative Alliance Pairing Algorithm is desired for the Practice or Qualification Tournament,
in can be imported into the FMS software. This is done on either "Run Match Maker" step in the
Wizard. This is not supported for official FIRST Events.

Before adding pairings, the schedule itself must be generated on the previous step. Schedules
(time/date portion) cannot be imported, only the pairings.

Select the file using the Browse... button, and click Load Matches from File on the bottom of the
display (not pictured). The imported alliance pairings overwrite the alliances generated by the FMS
software, but retain the scheduled match times. Do not use the Execute Match Maker button if a
custom pairing is being loaded.

The fields in the import file must be (Each match is one line, for a total of 13 fields per line, tab
delimited):

Field1 = Match Number - A number that represents the match number

Field2 = Red Team 1 Number - A number that represents a team number

Field3 = Red Team 1 Is Surrogate - true or false indicating that the team is a surrogate
Field4 = Red Team2 Number - A number that represents a team number

Field5 = Red Team2 Is Surrogate - true or false indicating that the team is a surrogate
Field6 = Red Team3 Number - A number that represents a team number

Field7 = Red Team3 Is Surrogate - true or false indicating that the team is a surrogate
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Field8 = Blue Team 1 Number - A number that represents a team number

Field9 = BlueTeam1 Is Surrogate - true or false indicating that the team is a surrogate
Field10 = BlueTeam2 Number - A number that represents a team number

Field11 = BlueTeam2 Is Surrogate - true or false indicating that the team is a surrogate
Field12 = BlueTeam3 Number - A number that represents a team number

Field13 = BlueTeam3 Is Surrogate - true or false indicating that the team is a surrogate

An example of this file can be found in the Appendix.
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Activate Schedule

Though only displayed here once, this step is the same for both the Practice, Qualification and

Playoff portions of the event.

Activate

e e D

Ewent Wizard Match Play Match Test Match Review Field Test Reports Sattngs

| Stap 10
Activate Qual Schedula

|

Alsout

Activate the Qualification Schadula and Maka Publicly Visibla

Currenlly Active Tournamenl Level: Quelificalion

Schedules Currenlly Publichy Visdble: Practice, Gualificalion, Payoll

FIRST Championship = Newton Subdivision

Acthvate Qualification Schedule

After the match schedule has been generated and alliances defined, it must be activated in order

to play Matches or appear on the web.

[Blue Arrow] Clicking the Activate Practice Schedule button will make the schedule available for
Match Play and available for viewing on the FIRST website (the schedule does not sync in FMS Off-

Season or when disabled)
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[Red Arrow] The currently active tournament level, and all levels that are publicly visible, are
displayed on the step.

Database Backup

Typically, after a tournament has been made active, the user will go to Match Play and play
through the match schedule. The FMS software does incremental backups stored on the local hard
drive and USB drive (if so indicated in Settings->Backup Config) throughout the Tournament, but it's
also important to do a complete backup at the end of each stage as well.

Full backups of the event database can be made by opening Match Play or Match Test and using
the Force Event Database Backup button available on the Options tab in Match Play. Backups never
hurt- and can be done as often as requested.
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Award Assignments

This step appears twice in the Event Wizard, but behaves similarly in both cases. For some
events, like Districts, there are no awards on the first day (in which case the first Award
Assignments step is simply not used).

Assignments

E% Field Management System lzluﬁ
Event Wizard Match Play Match Teat Match Revicw Ficld Test Reports Scttings About
Slep 12
i Award Assignments u
*
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—

Enlear Award Assigmmants and Maka Assipnnwanis Publicly Visilils

Pml!.l\mu of Dhaseezripdion Baiing I Tecwn Munmnbar | Texam WNaang: Prason
Entreprencurship Award sponsored by Klelner Perking Caufield and Eyers
Rookle Insplration Award sponsored by Natlonal Instruments
Rookie All Star Award
Judges’ Award
Highest Rookle Sead
Industrial Design Award sponsored by General Motors
Industrial Safety Award sponsored by Underwriters Laboratordes
Woodle Flowers Finallst Award

1

1

1

1

1

1

1

1

Reglonal Finalists 1
Regional Finalists 2
Reglonal Finalists 3
1

2

3

1

2

1

1

Reglonal Winners.
Regional Winners
Reglonal Winners
FIRST Dean's List Finalist Award

FIRST Dean's List Finalist Award

Reglenal Engineering Insplration Award
Reglonal Chalrman's Award

Set Fleld To Awards Mode I

1 o o s

Dlzplay Award Name to Audlence |

Palmetto Regional

[Red] In order for an award to be visible on the web through the FIRST website, it must be marked
as "Post" using the checkbox in that award's row.

[Black] Using the Set Field to Awards Mode button the lights and team signs can be changed in the
arena to a more universal look that's ready for the awards ceremony.

[Blue] Control buttons used to manage the award presentation process. Described below.
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After all awards for the day (or the event) have been presented, use the Upload Award Assignments
button to send those assignments (if marked with Post) to the FIRST website.

Present an Award

0 Hogional Chairman®s Award 1
1 Wildeard 1
N

[ ——

Award: Regional Chairman's Award (1)

To assign an award:
(1, left photo) Click on an Award to present (the background of the row will turn blue)
(2, left photo) Click Assign Award button to enter the winning team information

(Red, right photo) Type the team number of the winning team, and the team name will appear
below as the team number is typed. If the award is presented to a team that's not competing (such
as at District Championships) the number will show a red triangle "error" indicator, meaning the
team did not compete at the event.

(Blue, right photo) After a team and/or person has been entered, the Save button commits this
change. Cancel ignores the edits, Clear removes the award winner.

(3, left photo) The Display Award Name to Audience button displays a "frame" on the Audience
Display informing them which award is being presented.

(4, left photo) ONLY AFTER THE EMCEE HAS ANNOUNCED THE WINNING TEAM NUMBER The
Reveal Winner to Audience button displays the winning team's number and name to the Audience.
See Audience Screen for examples of what these screens look like.

Award Assignment Confirmation Messages

When a team number is entered on the Assign Award dialogue, there are potential confirmation
messages that can be presented.
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SOl MU . (s

You are assigning this award to a Team (123) who

is not attending this event. Proceed?

Awards can be assigned to any registered FRC Team in a given season, even if that team is not
present at the event. This situation applies only to District Championship and FIRST Championship
events, where a team does not always have to be competing at the event to win the award. If an
attempt is made to assign an award to a team not competing, confirmation is required.

S YL . 1

Team 1 is not eligible for the award "Regional
Chairman's Award" because of Rule 3: Team is
out of district. Would you like to proceed anyway?

Please do not do this without consulting event
support.

Upon each award assignment, the assignment is compared against an eligibility algorithm for the
given team to determine if they qualify for that award. If an attempt is made to assign an award to
an ineligible team, a message is presented and requires confirmation. Consult with the Judge
Advisor for additional information.
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Award Assignment Notes

If more than one instance of an award is being presented, but not enough instance are showing in
the available awards list, a duplicate can be made. For example, if two Judges’ Awards are
presented, click on the Judges' Award and press the Duplicate Award button on the bottom of the
screen. A second instance (with "Series" 2) will be created and available for assignment.

FMS Off-Season does not support award distribution, and as such all buttons will be “grayed out”
on the two award assignment wizard steps.
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Alliance Selection

Upon completion of the Qualification matches Alliance Selection is done in preparation for the
Playoff Tournament

Alliance Pairing
Alliance Pairing

[Red] At all official FRC Events, the 8-alliance tournament is used, but smaller Off-Season events
may use a 4-alliance playoff tournament. The current settings, as picked on the Event Selection
step, are shown on the top of the screen.

[Blue] The list of available teams for selection is shown in the display box on the right hand side of
the screen. As teams are selected from the pool of available teams, the corresponding team
number is removed from the list of available teams. The list can be viewed sorted by Rank (default)
or by team number (the "Team #" tab), and can be selected using the tabs shown by the blue
arrow.

[ ] Use the Audience Video Control panel to select the Alliance (Pairing) screen to display to
the audience. This can be used in conjunction with the Available Teams screen to inform the
audience (and picking team) of which other teams remain available.

[Pink] The Scorekeeper populates the team numbers into this table. If a number is entered that is
not in the available team list, an icon will appear in the upper left corner of the text box (and hover
text will indicate the error). If a team number is entered twice, the newest entry takes priority and
the old location is changed to blank. If an alliance captain is selected in a Round 1 pick, the
captains from lower ranked alliances will be promoted automatically. If a team number is deleted,
they're re-added to the available teams box.

Once the selection process is complete, select "Save" and move on to the next step of the Wizard.
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Alternate Substitution

Substitution

£ Fisld Maragement Syster EIET="=

Event Wizard Match Play Match Test Match Review

o
Stap 17:
i Alternate Substitution
. v

Substitute in 3 Backup Team Durisg Playolt Reunds

Event Type: Regional

| FrayorType: i , EightAll | Are You Sure?
| Round 1 Backup ank | Taam -
1 [

R
Alliance 4 o5 - A 8ze
N 2 8167
Alanee 2 - & e | Are you sure you would like to substitute Team
Afane d - 0" < U 4823 for Team 667 This cannot be undone.
Alllance 4 a4 . k ; 5 4547
Alliance 5 a1 ] " - ]
- 7 6222
-

Alllance 7

Allinnce §

—r

& Video Only  Alliance < Available Teams () Bracket O TimeOQut O Background

Video and Score T Match Preview

@
2
a

Palmetto Regional

Playoff Tournament rules (other than events using 4-team alliances, such as the FIRST
Championship) stipulate that if any member of an alliance becomes unable or unwilling to
continue playing through the tournament, they can be replaced by the next highest-ranking team
not selected during Alliance Selection. To add a backup team to an alliance:

(1) Type the new team number (incoming) into the "Backup" column on the corresponding alliance

* The incoming team should be the next team number on the list inside the blue box, as they
would be the highest ranked unselected team. The only exception is if a team declines to be a
backup, which they must have done before the Playoff tournament began.

(2) Click the radio button next to (right of) the outgoing team (being replaced)

(3) Click the Save button to initiate the swap. This will add the incoming team into the schedule in
place of the outgoing team for all matches which have not yet been played.

+ A confirmation dialog (shown on the right) will be presented and should be used to confirm the
proper team numbers for incoming/outgoing.
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Un-doing Substitution

If a substitution is made by accident, it can be undone. Though it is possible to undo, it can add
confusion to field staff and audience members, and scorekeepers should be double checking
before entering substitute robots in the first place. To undo a substitution, click the red "X" next to
the backup robot, as shown below with the green arrow. The software will confirm that you want
to undo the backup robot, and at official FIRST events, require a password from event support
before completing the process.

A backup robot cannot be removed once it has played in a match.

Exvent Wizard Match Play
Bhop 14: Rimp 15 Sep M- Koy ¥ 7 Khap 18
ctivate Playoff Schedule Alternate Subsirtution Award Assignments Wildcards Event Upload

Substitute in a Backup Team During Playoff Rounds

Ewant Typa: Hegional
PMayoff Type: ThroeTaamWithBackups, EightAlkance

Allianoo 1 . 3ae4 )
Allianon 2 | sara [
Allianos 3 L
Alllanos 4 o1 [
Alliancs & | anas [
_arre [
Allianow § - T -
Alliancs i T

Allianoy &

Alliasiia Availatds Toa

Visdasn Oy

Vidao and Scoie Bhato b Peveew Hankergs

Set Flold Ta Awards Mode
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Wildcards

Wildcards

A G S G G G G
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" Finalizt Wildaard? Generating Genera ting Event Generating

Team# Team Award

Per the rules outlined in the FRC Manual, under specific event conditions, Wildcards may be
generated at Regional events, awarding the opportunity to attend the FIRST Championship to
additional teams beyond the standard number. This step of the Wizard assists the user in
determining if the event generated a Wildcard, and to which team the award should be given.
Starting in 2017, all Regional events will have at least one Wildcard available.

Four prerequisites are required in order for the Calculate Wildcards button to become active:

1. Wildcard Eligible Event: Yes will be displayed if the current event is a Regional event. Wildcards
are not generated at other events.

2. FMS Data up-to-date: The current FMS team list must have been downloaded within the last few
days. If the data is old Stale will appear. Click Data Download to update the data if needed.

3. Playoffs Complete: All required Playoff matches have been played, i.e. there is a declared winner
of the Playoff Tournament.
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4. Culture Awards Assigned: All the FIRST Championship qualifying awards must have been assigned
and awarded.

Once all prerequisites are complete, the Calculate Wildcards button (5) can be pressed. If any
Wildcards are generated at the event, the recipients will be listed in the area represented by the
blue box. The accompanying script for the MC to read at the conclusion of the Awards Ceremony is
available via Reports (Wildcard Script).

If any validation errors occur, or any status messages, they will appear in the spot shown by the
red arrow. If no Wildcards are generated, the words No Wildcards To Award will appear under the
status message area, to the right.
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Archive and Upload

At the end of the event, it's important to ensure that a backup is made of relevant tournament
information to FIRST HQ.

Archive and Upload

e s e e e
d b

Craate and Uplond Completa Event Archive

Uplcadmg Event Data will cause FMS o create a fnad backup of all maich and scoring detasdl and upload the results o FIRST HU. Onoe thes has happenad, the avent can no longer be edited
aarsi] Fhs wsssant il b mvsar Wi Coam plade

Plaase make sara you kave completed and uploaded all sward assignments, and assigned any Wildcards, before continsng.

This procass wil take sevaral minutes o completa, and should med

e

Total Upload Size: 4168 KB
Upload Progress: 100.00 %

The Event Data Upload step is used to do a complete backup of all tournament information. Copies
are placed on the Event Server, USB drive (which must be connected), as well as uploaded to FIRST
(provided an Internet connection is available and the event is an official FIRST event). Verification is
also done to confirm the upload was successful.
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Status information will be shown in the bottom left corner ( ) during the Upload.

If the upload fails, be sure to check the backup settings in the Settings->Backup Config page and
force a manual event backup. The backup is what is used to upload, so if you find there are
problems performing a manual backup this is the best place to start debugging:

1. Ensure that the backup location is still present (didn't remove the USB drive, if applicable)
2. Ensure the backup location is set
3. Ensure the backup has been performed (check the file is on the disk and there is sufficient

space)

Performing a forced event backup will cause the backup to be generated, and the upload may be
re-attempted by returning to this step. Contact FRC Engineering before shutting down the server at
the event, or if uploads are unsuccessful.
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Match Play/Test
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Interface

Match Play
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The Match Play (and Match Test) environment is the tool that is open most often during an FRC
event. The screen is used to start and stop matches, disable robots, and control the Audience
Display.

[Red] The top part of the screen shows the current match number, match time, score for the
alliances and detail by station. Match time is updated in real time and will correspond with the
same information shown on the LED Displays. The status of the robots at each end of the playing
field is communicated to FMS by the SCCs and DSs. The color of each box corresponds to each end
of the playing field, blue for the Blue Alliance, and red for the Red Alliance. Each box includes
information on the status of the three robots on each alliance (described later)

[White] Match Control is handled using the buttons in the center of the Match Play and Match Test
screens (described later)
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[Blue] The lower portion of the screen changes based on the selected tab to display schedule
information, detailed scoring, and more (described later)

Station Status

RED ALLIANCE u
FMS TEEIITI Roba

N
ek L L = Gow]s @086

3: a8
[Card] [FStop-1267) 2 ' @@ B @ ! Eston-4073| 2 7 @B E
1: [

[Card| EStop-3651] 3 25 @ B @ 1 ard| [EStop - 6693 N N |

Match number and timing information is shown at the very top of the display ( arrow), with
time represented in total seconds (not min:sec) to match the timers on the field. The background
of the "Blue Alliance" and "Red Alliance" fields (indicated by the pink arrow) will turn from Red to
Green when there is a known ready state for all Robots on that Alliance (connected or bypassed).
In order for a match to start, both Alliance backgrounds must be Green (known state for all Robots
on the Field).

Additionally along the top bar of Match Play is detailed station information- the background color
indicates the alliance (Red or Blue) and the number near the textbox indicates the station (1 to 3).
The information for each Alliance is broken down into three groups, FMS, Team, and Robot (based
on the titles indicated by the green arrow). Markers in the graphic are shown for Blue Alliance,
though the layout is the same for the Red Alliance.

FMS
Controls to inform FMS which robot in the indicated station position and how to handle it:

1. Byp - Select this box to bypass this particular station and force it to a ready (but disabled) state.
2. DQ - Select this box to indicate that the corresponding team has been DQ'd for this match (will
also cause Bypass)
3. Card State (entered by Head Referee, can only be edited after Match is over):
« Green - no card, team in good standing
* Yellow - team has been assigned a yellow card
* Red - team assigned a red card in this match. Setting the indicator to red also bypasses the
Player Station and automatically assigns the team a DQ for the current match. Note that on
its subsequent match, FMS will automatically change the red card to yellow
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4. Estop - used to Estop the robot during the match. This box also shows the team number that it
will Estop, for quicker reference.
5. Team Number - The team number which corresponds with the team designated to play in this
station. Teams need to be in the correct station to ensure that they receive the proper Station
ID and Position information from FMS.
6. WPA Key status:
* Red - team has not been on the playing field
* Yellow - has linked with the field, but has not played in a match
+ Green - the team has played in a match on the field

Team

Indicates the state of the DS:

7. Left bubble - Indicates status of the FMS-to-DS link. If the team number and DS match, this
bubble with be green.

8. Right bubble - Indicates status of the E-stop. If this light is green, the E-stop in the Team'’s Player
Station is up. If it is red, the E-stop in the Player Station is down, or the Estop button on FMS has
been pressed. An E-stop in the down position will cause the amber light in the Team Station to
turn on.

* All E-stops need to be in the up position to begin a match. Prestarting a match with any E-
stop down will prompt a dialog box to be shown indicated in which Player Station the E-
stop(s) are down.

Robot
Indicates the state of the Robot:

9. Left bubble - DS-to-Robot link status. If the DS and Robot are linked, this bubble will be green. If
the station has been Bypassed, a “B” will appear in this bubble. If no link is established, the
Team Light in the Player Station will flash at 1Hz (1 time per second) rate.

10. Right bubble - Indicator would display in yellow marked area, but only shows when a Robot is
connected. Mode and System state of the Robot. “A” indicates Autonomous Mode, “T” indicates
Teleoperated mode. If the Robot is disabled, the bubble is red, it will be green when the Robot
is enabled by FMS.

Match Control (FCUI)

B R el
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The buttons in the middle section are used to step through the Match process. In order to be
available for use, a match must be selected from the Schedule tab. This bar is commonly referred
to as the "FCUI" or Field Control User Interface (which came from the former version, which was a
piece of hardware on the scoring table). Details on each button are as follows:

* Prestart - used to prep the field for the upcoming match. Prestart configures the field hardware
for the six teams assigned in the Player Stations in the upper part of this screen.
* Prestart can be cancelled if necessary while it's running
* Additional options are outlined below

+ Show Match Preview - displays the Match Preview screen with team names and current ranking
data for teams in the upcoming match

+ Set Audience Display - this button updates the Audience screen with the teams for the match

* Match Start - used to start the match (MUST ONLY BE USED WHEN THE FIELD IS IN A SAFE STATE
AND NO HUMANS ARE IN DANGEROUS POSITIONS. FTA MUST GIVE PERMISSION FOR A MATCH TO
START!)

* Match Cancel - use this same button to cancel a match in progress (button text changes after
start)

« Commit - confirm the score of the match and write the details to the database
* Post Results - trigger the Audience screen and show the final scores and updated Rankings for
the teams in the match
* Additional options are outlined below

« Timeout Start - initialize or end a timeout and show the timing information on the Audience
Display and on field LED displays. Length of a Timeout can be changed on the "Options" tab.
* Additional options are outlined below

Abort Match Option

Once a match has started, the "Start Match" option becomes "Abort Match" as shown, which
requires confirmation before ending a Match in progress.
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Prestart Dropdown

: Details

The Prestart button has additional options available via a dropdown. Details on each dropdown
option are as follows:

* Prestart - this is the "typical" Prestart process, as outlined in the previous section

* Reset Network - allows for re-programming of the field network hardware without a full
"Prestart" (In 2019, this avoids dumping Cargo out of the Cargoships when making network
adjustments)

* Reset Network With Team Change - allows for re-programming of the field network hardware
while also changing a team in one or more stations

Post-Results Dropdown

The Post-Results button has additional options available via a dropdown. Details on each
dropdown option are as follows:

* Post Results - traditional path of posting results from the Match to the Audience Display
* Post Results Without Display - allows for posting of results from the Match without changing the
Audience Display
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Timeout Dropdown

Timeout
Start

Timeout Start
Timeout Start Without Display

The Timeout button has additional options available via a dropdown. Details on each dropdown
option are as follows:

 Timeout Start - start a timeout with the given length according to the "Options" tab
* Timeout Start without Display - start a timeout without changing the Audience Display

Alternate Flow

Pre=start
Cancel

Some elements of the FCUI have alternate flows. Above are examples are alternate flows for
"Show Match Preview," clicking an alternate (yellow) button will return the FCUI to that step. Also
shown is the style for Match Start, which has additional highlighting due to the dangerous nature
of enabling robots and starting a Match.
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Bypass vs DQ vs Red Card

Significance

Bypass and DQ essentially perform the same function to the Driver's Station, but have different
outcomes with respect to Rankings. Bypass is used when a team is unable to compete due to a
malfunctioning robot, but still chooses to participate in the match by standing in the Player Station
or with a Human Player. For this participation, the team is awarded full points. Bypass will disable
any inputs from the corresponding team'’s Driver Station and cause the Team Light to flash at a
1Hz rate.

DQ is used to disqualify a team from a match. A DQ is given to a team which plays a qualification
match without having passed Inspection, or simply chooses not to participate in the match.

The referee will issue a Red Card for a number of reasons, rules violations or inappropriate
conduct during a match. If the Red Card indicator is showing when “Commit Score” is pressed the
team receives 0 (zero) points for that match.
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Tabs

For detailed information within the Match Play and Match Test Interfaces

Tabs

The bottom of the Match Play interface has a display window with a number of tabs:

* Schedule - displays the currently active schedule

+ Score - displays the counts for various scoring elements as they are entered by referees or
collected from automated scoring components on the field (details found here)

« Game Details - displays detailed information specific to the game (if applicable, details found
here)

« Status - displays connection information on all the robots current on the playing field (details
found here)

* Video Switch - manual interface used to control the Audience Display

+ Message - display messages on the Background of the Audience Display

* Options - configuration options

Many of these tabs are described below. Status and Score tabs are not described in this article but
rather in later articles.
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Schedule

Currently active tournament level schedule, in match number order. To play a Match, click on it in
the list (the list is disabled once Pre-Start is complete). The FCUI will automatically advance to the
next unplayed Match at the conclusion of each Match (no need to "re-click" each time). To replay a
Match, manually select it from the list and Pre-start.

The field are as follows:

« Time - Date/time the Match is scheduled to begin
* Field - Field on which the Match is scheduled to be played
+ Match - Number of the Match
+ Status - Match Status of one of the following values:
+ Played - Match Complete
* In Progress - Match Running (on any field)
+ Aborted - Match was canceled or E-stopped
* (Blank) - Match not yet played

+ Description - Short summary of the Match type
+ Blue Alliance / Red Alliance:
* Score - Alliance score (once Match is complete)
* 1/2/3 - Team numbers in their matching stations
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Video Switch

Located on the Video Switch tab are the options to select what is displayed on the Audience
Screen. See Audience Display Screens for more details on each option.

This interface allows the user to select, via the radio buttons, which screen to show to the
Audience (i.e. which screen is active in the Audience program.) It also informs which screen is
currently being shown.

Several options are not controllable through this interface, but serve to inform the user when
these are the current active screens (such as Match Results, which must be triggered through the
FCUI or Match Review).

Note: Selecting a display here will make all instances of the Audience Display change!
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Message

Ixample Massaga
Auidchitionasl Conlant
Firal Ling of Taxi]

Send Mezsage Clear Mezsage

Messages can be displayed on all Audience Display instances by entering them here and selecting
the Send Message button. To remove the text from the Audience Display use the Clear Message
button. Messages will be displayed on all instances of Audience Display running on the FMS
Network.

Options

Force Cleanup Lights On

Force Field Reset Lights On

Force Event Database Backup

Re-calculate Current Rankings
Restore Defaults
Clear Access Point

Match timing can be adjusted from this screen, for use in such things as test matches. Clicking
Restore Defaults will return all three fields to their season-specific standards. After adjusting any
times as necessary, select Save for the timing to take effect. These can only be changed prior to
Pre-start.

On the right side of the display, there are options related to common actions that are more readily
accessible:
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* Force Cleanup Lights On - When not in-match, force the purple "cleanup" lights to illuminate and
indicate field staff may begin clearing the field. Cannot be used once the green lights are on.

* Force Field Lights On - When not in-match, force the green field reset lights to illuminate and
indicate "safe to enter" state

* Force Event Database Backup - As the name suggests, forces a copy of the event database to be
made and written to the USB Drive specified in Settings

* Re-calculate Current Rankings - Runs all teams through the calculator for the given tournament
phase (i.e. Qualifications, QuarterFinals, SemiFinals, etc)

* Clear Access Point - Remove the team programming from the AP (does not changed the 2.4 GHz
radio). Useful in situations where a team needs to connect to their machine, but the AP is
currently programmed to their team number (such as between finals matches)
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Status Tab

Status Tab
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Click on the Status tab shows detailed information for each robot linked to FMS, this information is
also displayed on the Field Monitor used by the FTA and FTA Assistant (FTAA). Examples are for
Blue Station 1 (team number 1 in this case) but the same data exists for all stations. The
information for each team is:

1. Station and Team number (in this case station 1, team number 1)

2. DS:
* Red square - nothing connected
+ Green circle with X - Indicates if a DS is physically connected to the switch at the SCC
+ Solid green circle - DS is in FMS mode (i.e. connected to FMS)

3. BWU - Indicates the Bandwidth Utilization/Consumption for that particular team (should be
under 2-3 for almost all teams, and FRC rules allow a maximum of 7)
4. Radio - Indicates that the DS is able to communicate with the radio on the robot
5. roboRIO - Indicates that the DS is able to communicate with the roboRIO on the robot
6. Voltage - Battery voltage reported by the Robot (12-13 is normally a fully charged battery, under
~9 may result in visible performance problems). The background of this cell will be a line
indicating relative battery voltage over a short sample amount of time.
7. Enabled/Mode - The state and mode of the robot.
« “A” - Autonomous
* “T"-Teleoperated
* Red square - robot is disabled
+ Green circle - enabled.
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+ Black diamond "E" - Robot is Estopped
+ Blank - No Robot connected

8. Avg Trip - average time required to send a message to the robot and have the robot respond
(this is basically like a ping.) Units are in milliseconds. Usually under 10 for most Robots.

9. Packets - indicates the number of packets dropped in the DS-to-Robot link. Typically there are
some lost packets. In a very tame wireless environment, this number will be less than 100
(simulated environment results in large value in example photo)

10. Background Color of Row:
+ "Clear" - Robot connected and ready (or running)

* Yellow - Robot not connected (Estopped, or any item on the row is "Red", like DS)
* Brown - Bypassed

11. The caution marker will appear next to teams that have out of date versions of hardware or
software on their robot (such as old roboRIO firmware)

It is important to remember that items can only "go green" if the items to the left of it are already

"green." For instance, a roboRIO will not be green unless the Radio is already green. This aids in
the speed of troubleshooting.
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Score Tab

Game specific field scoring and adjustments.

Score Tab - Page 1

Foul Pis

Malch Play  Sandslorm | Pre=Match
Sandstorm

Opponent
Rank Point Violafi

End Came  Match Play

g
]
2
E
]

The Score Tab is the primary location used to confirm the score of the match prior to Commit
Score. The information shown on this tab is input by the Referees using the Touchscreens or by
the automated scoring system (except in FMS Off-Season).

Manually editing these values can be done through this interface. The total alliance score is
automatically recalculated as these adjustments are made. Values are not editable until after the
match is over, because values during the match come from the Referees or automation. In FMS
Off-Season, values are editable during the match as there are no Referee panels or real time
scores.
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Be careful if you elect to manually score, or edit scores manually, using the score tab!

Documentation will show the blue Alliance, but the functionality is the same for the red Alliance. At
official FIRST events, all of the data on the score tab comes from automated hardware or certified
Referees. The scorekeeper should not edit any values without the supervision and direction of the
Head Referee.

- The area of the tab highlighted above in light pink is the score tab
navigation. With the large amount of scoring data, multiple tabs are used to demonstrate various
portions of the Match. Clicking a tab will change the visible page (each Alliance can be on a
different tab).

- The area of the tab highlighted above in green is where Robot Pre-Match status will
show. As referees input Pre-Match Levels, they will highlight here. Each team must have either
"None" or "Level 1" or "Level 2" selected before starting a Match.

- The area of the tab highlighted above in yellow is the Cargoship Pre-Match. Each bay
must have a Hatch Panel or a Cargo before starting a Match. The top Cargoship is data from the
far side of the Field, the bottom Cargoship is data from the scoring table side of the Field. The
Cargoship shown is from the perspective of the Referee entering the data.

- The area of the tab highlighted above in orange is the score summary. All values in
this box are in points, converted from the data in the other areas of the Alliance's score tab,
except for the Foul/TechFoul boxes, which are counts. The ranking points area is always shown,
but there are no ranking points in Practice/Playoff/Test matches, so they will always say No.

+ Notice that Foul Pts, written in green, are points credited to the alliance, which means they're
calculated off the other alliance's violations. Changing the Foul/TechFoul counts on a given
alliance will change the score of the opposite alliance.

* The 2019 game has violations that result in the opposing Alliance receiving Ranking Points.
These are shown through the "Opponent Rank Point Violations" checkboxes. The Ranking Point
is credited to the Alliance where the checkbox is checked. For example, if the
"G5-RemovePieces" is checked in the blue Alliance scoring area, blue Alliance will receive the
Ranking Point (meaning red Alliance committed the violation).
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Score Tab - Page 2

Auto

Foul Pls Foul Pls

Rank Points Rank Points

Opponent

| || Opponent
Rank Point Viclations

Rank Point Violations

|
;
:
:

End Game  Match Play | Sandstorm | Pro-Match

The Score Tab is made up of four sub-pages. Some data is shared between sub-pages, see
previous section for details on those portions of the tab.

Green Box - The area of the tab highlighted above in green is for Robot Sandstorm. The team
number is shown on the left column, followed by options for whether the Robot crossed the HAB
Line during Sandstorm ("During"), during Teleop ("After") or Never ("Never").
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Score Tab - Page 3
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The Score Tab is made up of four sub-pages. Some data is shared between sub-pages, see
previous section for details on those portions of the tab.

Green Box - The area of the tab highlighted above in green is Far Side Rocket data. Panels,
Cargo+Panel and None are the potential options in each Rocket Bay. Empty bays show a purple
box, matching the activity of the Referee panel. Note: Data in the Far Rocket is from the
prospective of "facing" the Rocket (matching where the Scorekeeper is sitting), as demonstrated in
the Rocket art.

- The area of the tab highlighted above in green is Scoring Side Rocket data. Panels,
Cargo+Panel and None are the potential options in each Rocket Bay. Empty bays show a purple
box, matching the activity of the Referee panel. Note: Data in the Scoring Side Rocket is from the
prospective of "behind" the Rocket (matching the Scorekeepers perspective), as demonstrated in
the Rocket art.
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The perspective changes between Scoring Side and Far Side Rockets are done to allow easier
review for a Scorekeeper to see Game Pieces and Field Elements from their perspective while
seated at the Scoring Table.

Orange Box - The area of the tab highlighted above in orange is the Cargoship data. Panels,
Cargo+Panel and None are the potential options in each Cargoship Bay. Empty bays show a purple
box, matching the activity of the Referee panel. The top Cargoship is data from the far side of the
Field, the bottom Cargoship is data from the scoring table side of the Field. The Cargoship shown is
from the perspective of the Referee entering the data.

Score Tab - Page 4

Autn

Fuoul PLs

Hank Points

Sandstorm  Pre-Match

i
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Match Play

 End Game

The Score Tab is made up of four sub-pages. Some data is shared between sub-pages, see
previous section for details on those portions of the tab.

Green Box - The area of the tab highlighted above in green is where Robot Endgame/HAB scores
will show. Each team must have either "None" or "Level 1 to 3" selected before submitting scores.
The left column shows the corresponding team number.
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Referee Completion Warning

Referees have not submitted scores yel. Are you
sure you want to commit scores?

If a Scorekeeper attempts to Commit a score before the Referees have completed their scoring of
the match, a warning dialog will be presented.

Post-Match Comments

—

Scores weore edited post-match.
Please provide any comments vou would like to associate with these edils.

Comments:

Save and Continue Return to Edit i
; N

00—

If a match is edited after the clock expires, either by Referees or the Scorekeeper, a comment
window is automatically opened when the Commit button is pressed on the FCUI. This box can be
used for comments regarding why the score was edited after the match ended, and these
comments will be saved and available later, should a review be necessary.
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Match Test

Differences between Match Play and Match Test

Match Test
Match Test

The Match Test functionally is nearly identical to Match Play. When using Match Test the FMS
automatically assigns the match number to 999 (or 998 for multi-field events) and the team
numbers to “Test Robot 1” through 6 and no schedule is displayed. Match Test is used to verify all
electrical and scoring components connected to the FMS are operating correctly.

Note that Match Test uses a specific set of WPA Keys for Test Robots 1-6, but will use the
corresponding WPA key for a team registered for the event when its number is entered into a
Player Station.

The schedule tab will remain blank in Match Test.

Match Test cannot consume a schedule, and therefore cannot be used to play Matches that
"count." To play Matches in the Practice/Qual/Playoff schedule, Match Play must be used.
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Game Detail Tab

Game specific field scoring and adjustments.

Game Detail Tab

Schedule ' Score Game Details, Status T Video Switch ' Message ' Options

Load Default Pre-Match Values

The Score Detail Tab has detailed scoring information that doesn't directly impact the points
granted to an Alliance. It is not used in every season.

In 2019 a single button lives on the Game Details tab, shown here with a pink arrow. This button
is only available in Test or Practice Matches, and skips the Pre-Match requirement for Referees to
enter data, allowing for faster start of a Match (such as a Test Match when Referees may not be
present).

This button should not be used if Referees are present, as it overrides their entries.

Data is not available from Match Start until the following Pre-Start is complete.
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Match Review
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Match Review

Window
Window

The Match Review interface is used to review all match history for the currently active schedule.
Match Review allows the Scorekeeper to edit the results of matches to ensure team rankings and
advancement are calculated correctly. The buttons and info on the lower portion of the display
depend on the selected match. Click a match, or use the arrow keys, to change which match is
currently selected.

[Pink Arrow] Only completed matches are displayed, un-played or canceled matches are not visible
in Match Review. Final scores, match info and team numbers are all available

[Gold Arrow] Pressing the "View Log" button under a given team will show their detailed statistics
for that match

[ Arrow] Re-posting the match result will trigger the Audience Display to show the results of
the selected match (especially useful after making an edit)

[Orange Arrow] Edit the selected match, should only be done under the guidance and supervision
of FTA/Head Referee
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Edit Match

Fix scores from a given match.

Match Edit

Cl

Eclits frown Friday, Feb 17 - 252 AM

Blue Final Score Blue Teams ‘ = Match 1 0
Edited Initial: No Comment

L L L}

-Edits

Red Final Scora Red Taams Mo Changes Made
Commmants:
243 —E

Paimetto Reglonal

Save Edits and Comments
Cancel and Cloze

Match Reviews' Edit Match functionality provides all the relevant information for a match; all
scoring elements, total calculated score, foul points, etc. Check boxes indicate if the DQ option was
used, and the color in the drop-down under each team number indicates if that team received a
Yellow or Red Card during the match.

If editing is necessary, simply change values within the interface on the left side of the screen. The
blue alliance scoring actions will always be on top, with a blue background. The red alliance scoring
actions will always be on bottom, with a red background. The scores/rankings will be immediately
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recalculated on save. If any edits are made, a comment with the reasons is required, and this
information is reported to FIRST HQ.

On the right side of the screen, a history of edits is displayed. With the most recent on top, the
"Changelog" will list all edits and comments as they were entered. If a comment was added before
commit, it will be listed next to the "Edited Initial" purple title on the Changelog.

Changes made in Match Review take effect immediately once they are saved, and cannot be
reversed (without opening and manually undoing the edits). In the Playoffs, matches cannot be
edited once that level of the Playoffs is over (i.e. Quarterfinals are locked once the Semifinals have
started).

Clicking Cancel will close with window with no changes being saved.
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View Log

View detailed log information about a given team in a given match.

View Log
View Log

Clicking on the “View Log"” button below each team number opens a viewer which gives detailed
logging information of the team during that particular match. The FMS records data every 500ms
for each team, during each match. Details include Mode (Auto or Teleop), DS Link, E-stop condition,
and if the robot was enabled or disabled, battery voltage, radio signal level, radio signal-to-noise
ratio, and bandwidth usage. Click Close to return to the Match Review screen.

Data shown in the viewer is the same as the data available through the FMS Web Portal.

Event Manager (FMS) Last Updated: 12-17-2019 Page 78



Event Manager (FMS)

Field Test
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Field Test

Test the functionality of the field and preparedness for the event matches.

Field Test
Event Wizard Match Play Match Test Match Review Field Test Reports Settings About
Uze the following tests and indicators to verify the field iz operating normally:
—
Field Hardware show whether FMS can
Blue Alliance Scoring Table Red Alliance
[ ] [ [ [ ]
Referee Panels indicators show whether the PL icate with / ol
3 3 3 £3

1l Sl Game Specific Network Communication

Field Lights and Signs  7est the functionaiity of lights amd signs on the Geld

Arena Stack Light Team Stack Lights Player Station String=

o Palmetto Regional

Field Test is used as an initial basic test of the field electronics. Use this interface to verify that all
the LED Displays, Team Lights, and scoring hardware are connected. Field Test is also used to
confirm the network connection to the Audience Screen and to the Internet. After Field Test, a full
Match Test should be used to confirm all elements are behaving as expected in-match. In FMS Off-

Season, the Field Test screen is not accessible.

[Red - Field Hardware]
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This panel shows the connection status of the hardware at the corresponding areas of the playing
field; Blue Alliance end, Scoring Table, and Red Alliance end. Green indicates a successful
connection. Use “Refresh Indicators” to update these indicators.

[Blue - Referee Panels]

This panel show the connection to each of the Referee touchscreens. A successful connection is
shown via a green indicator.

[ ]

See Below

Field Test - Lights and Signs

s FieldLights and Signs, ., o e Bt 8o o

Field Lights and Signs  7est the functionaiity of lights and signs on the fieid

NOESLCLED STSICR Dt
[ om [ om ]

This panel is used to test the LED panels, the Stack Lights, and the LED light strings.

+ Arena Stack Light tests each light in the stack at the Scoring Table
+ Team Signs has two modes to test the connection to the LED displays in the Player Stations
« Test Pattern alternates between the test values for Alliance Station number (Blue 1 =1, Blue
2=2,Blue3=3,Red1=4,Red2=5,Red 3 =06)and Timer (9) and all “8888".
+ Awards Mode all displays show current year

« Team Stack Lights turns on each Stack Light in the corresponding Player Station
« NOTE: this will not turn on the amber lights which indicate E-stop. E-stop lights only turn on when
the E-stop in the corresponding Player Station is pushed, or the Arena E-stop is pressed

* Player Station Strings will, if in use, cycle the possible lighting options of the strings as they
appear in the game. These are not in use in 2017.
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Field Test - Network Communication

e e Network Communication, .

Network Communication veniy communications capability of hardware and software at the seoring table

* Internet - confirm an active connection to the Internet (specific ports and procedures)

+ Audience - test connection between FMS and Audience Screen program. The indicator turns
green and the match start sound is played if the connection is made. The Audience Screen
program must be running for this to be successful. A connection made to ANY audience screen
will provide a “success” (such as if multiple are running on the network) and it is not guaranteed
that all audience screen instances would play the sound. This SHOULD NOT be used as a sound
test, use the audio test buttons within the Audience Screen for sound tests

Field Test - Hardware Warnings

Scoring Table

E3 E3 =
Machine Firewall Enabled

Warnings can appears under the "Scoring Table" section near the top of the Field Test screen.
There are three possible warnings:

« Machine Firewall Enabled (pictured) - Having the firewall enabled can cause problems when
FMS attempts to communicate status data to the Driver Stations. At an official event, contact
support if this message is displayed.

* Spare Infrastructure Hardware on Network (not pictured) - The system has noticed spare
hardware (e.g. SCC) on the network. No action needed, just a warning.

+ Spare Game-Specific Hardware on Network (not pictured) - The system has noticed spare game
specific hardware (e.g. auxillary control cabinet) on the network. No action needed, just a

warning.

Event Manager (FMS) Last Updated: 12-17-2019 Page 82


https://wpilib.screenstepslive.com/s/fms/m/audience

Event Manager (FMS)

Field Test (Game Specifics)

Test the functionality of the field and preparedness for the event matches.

Field Test

Field Test is used as an initial basic test of the field electronics. Use this interface to verify that all
the LED Displays, Team Lights, and scoring hardware are connected. Field Test is also used to
confirm the network connection to the Audience Screen and to the Internet. After Field Test, a full
Match Test should be used to confirm all elements are behaving as expected in-match. In FMS Off-
Season, the Field Test screen is not accessible.

Field Test - Game Specific

Game Speciﬁ G Tesi the funclhionalily of game specific hardware and lighting

Blue Alliance Red Alliance

Magnels ogg e e Magn - ogg agne -
Sandstorm Toggle Bile Sandstorm Toggle Red Sandstorm
' Y ' '
Rocket Lights Cargo Ship Lights
Rocket Lights Carge Ship Lights

You must use the "Refresh Indicators" button to update the colored status indicators on this tab.
[Magnets (Yellow Boxes)]

Pressing the "Toggle XX Magnets" button will toggle the state of the Magnetic floors in the
corresponding Cargoship. The small square indicator to the right of the button will indicate the
state, green meaning energized and red meaning not energized. Magnets will automatically turn
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off after a few minutes. Note: The stack lights will also illuminate when Magnets are energized,
even outside of the Cargoship Lights test.

[ ]

Pressing the "Run XX Sandstorm" button will run the corresponding Sandstorm one time. The
small square indicator to the right of the button will indicate the state, green meaning energized
and red meaning not energized. Sandstorm motors will automatically turn off after a single run
(approx. 2 seconds). Note: Always use caution before running this test, make sure someone is
in the area giving an "all clear” to run the motors.

[Rocket Lights (Pink Box)]

« "Far" and "Near" - The background will turn Red when the far (audience side) and near (scoring
table side) lighting controllers are detected (use the "Refresh Indicators" button on the top to
update the status)

+ Click the "Rocket Lights" button to toggle through the four Rocket Nosecone lights, the
activated Nosecone will be written in the bar right below the button

[ ]

Click the "Cargoship Lights" button to toggle through the two Cargoship stack lights, the activated
light will be written in the bar right below the button.
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Reports
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Reports

Retrieve event information through formatted reports.

Menu

Event Wizard Match Play Match Teat Match Review Ficld Test Reports Seitinga About

Tournmament Reports  Asports customized to s fevel of the

after g ol herven,
Practice Matches Cualification Matches Playoff Matchas
e L Schedule Report
Match Resultz Report Match Reeulte Report
Ranking Report Playoff Rankings Report
Bypass Report Bypazsa Roport
Cycle Time Report Cycle Time Report
FTA Reports  geports for FTA usage and momitonng
WFA Key Status Report FTA Team WPA Report WPA Tezt Pit Signz Report

Head Referee Reports  maponts for Hasd Ratares tracking and monitoring

Tracking Shoet Qual. Cards Report Backup Robots Report Playoff Cards Rcport Playoff Couponsz

Other Event Reports assorted rsports specific to this event’

Competing Teams Lizt Raport Award Lizt Report Wildeards Seript - Lineup Cards |

Season Reports summary raports with aists spanning the season

Event List Report Tecam List Report

a Monterrey Regional

The Reports screen is used to generate printable reports needed throughout the tournament.
Once a report has been generated, several options are available to the user. Printing options can

be selected as well as a file-export feature. Reports can be exported in Microsoft Excel, Word, or
PDF file formats.
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Example Report

e Faid Mznogement System

Ewvent Wizard Mateh Play

Match Test

Match Review

Field Test

Reparts
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Orange County Regional

An example report, showing the event list. Report could be formatted (although default formatting
should be sufficient) and then printed or saved from this interface using the buttons on the bar
indicated above with the orange arrow.

Available Reports

Tournament Level Reports:

* Practice Tournament

* Schedule: Current active match schedule
* Cycle Time: This report shows the actual time between match starts

* Bypass: This report shows which teams have been Bypassed during the currently active

match schedule

* Qualification Tournament
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* Schedule: Current active match schedule

* Schedule By Team: Current active match schedule, sorted by team

* Announcer’s Report: detailed report all team details for each match

* Match Results: Final scores of all completed matches in the currently active schedule

* Ranking: Current ranking of all teams as the event

* Bypass: This report shows which teams have been Bypassed during the currently active
match schedule

* Cycle Time: This report shows the actual time between match starts

* Playoff Matches

* Schedule: Current active match schedule

* Bracket: Tournament bracket

* Announcer’s Report: detailed report all team details for each match

* Match Results: Final scores of all completed matches in the currently active schedule

* Playoff Rankings Report. Shows the playoff alliances in rank order within the current playoff
level and with their ranking detail

* Bypass: This report shows which teams have been Bypassed during the currently active
match schedule

* Cycle Time: This report shows the actual time between match starts

FTA Reports:

« WPA Key Status Report: shows if teams have linked or played in matches successfully

* FTA Team List WPA: Same as WPA Key Status Report, but with WPA keys shown. Requires FTA
password to run.

« WPA Test Pit Signs Report. Generates one page per team that has not yet connected to the field,
to place in the team'’s pit or distribute as reminder

Head Referee Reports:

* Tracking Sheet: A sheet used by Head Referees for tracking information throughout the event.
Head Referee may request a copy from the Scorekeeper.

* Qual. Cards: Match schedule showing teams with assigned cards during Qualification matches

* Backup Robots: Report for teams to accept or decline their position as a backup robot

* Playoff Cards: Match schedule showing alliances with assigned cards during Playoff matches

* Playoff Coupons: Timeout and Backup coupons for Playoffs (includes Team numbers)

Other Event Reports:

« Competing Teams List Report: Same as the Season Team List, but filtered to only the teams
competing at the currently selected event
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« Awards List: A list of the awards to be given out at the event. The winners are included if they
have been assigned.

« Awards Eligibility Report: A report listing all teams attending the event, and their eligibility for
certain awards (such as Chairman's Award).

* Wildcards Script: Script for Announcer’s should any team generate a Wildcard at the event

* Lineup Cards: Lineup sheets for events using the “4 team alliances” playoff style (FIRST
Championship)

Season Reports:

+ Event List: A complete list of all FRC events in the current season (including those manually
added events in FMS Off-Season)

« Team List: A complete list of all registered FRC Teams for the given season

Exporting Reports

E—p - 1 of 7 P h’l

(=]
Z PDF h
ode Excel nt Name

csv nge County Regional . .
1 Word B Cresbe Claad b

CAOQC

QCmM( ival de Robotique a Montreal
——— PowerPoint

SCME netto Regional
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To export a report (such as providing an Excel version to a Judge Advisor), first, select the export
icon (pink arrow) on the bar above the report name. Second (green arrow) select the file format
you wish to export. Selections include Microsoft Excel (Excel), Adobe PDF (PDF) or Microsoft Word
(Word). This will (after a short "working" indicator) bring up the standard Windows save dialog
(right) where you can select the location to export the report.
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Printing Reports
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Print reports by selecting the printer icon on the bar above the report name. This will bring up the
standard Windows print dialog where the report can be printed.
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Settings
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Settings Menu

Menu

Match Review Field Test Repo

Field Lighting Options

Awards Mode

Network Status, Network Config Data Sync Backup Config Hardware Data Multi-finld Setup

Get Internal Router Configuration

Get AP Configuration

Get Smart Router Configuration

Get Windows Configuration

The settings screen contains important global settings for network, hardware, backup, and data
configurations within the FMS Software. Some items within the Settings screen may be used by
Scorekeepers and FTAs, such as Backup Configuration, some network settings, spare hardware
configuration, and others. However, some of the items are protected via a Settings Lock and can
only be unlocked by FRC Engineering staff. These items are deemed “Critical” (as in the case of AP
channel configuration or changing the Data Sync state) or “Experimental” (as in the case of purging
tournament data). Items within the Settings page that are protected by the Settings Lock are
followed by an asterisk (*). In the Off-Season version of the software the Settings are permanently
unlocked though some features (such as hardware configuration or Data Sync) are disabled
because they do not apply.

The top bar of the Settings Page (pink arrow), encompassed with a white background, contains
quick-access information and commonly used tools. On the far-left is the current server time
information, including the currently active time zone. It is important that the time zone of the
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server be set correctly for the location the event is being held, especially if the event will have
schedules and data available online. In the center are quick-access field lighting settings; Awards
Mode will enable all LEDs on the field (to match their alliance color) and display the current year on
the Team Signs, whereas Night Mode will turn all LEDs on the Field off.

Below the bar is a series of settings tabs ( ). Clicking these tabs will change which data
is available on the lower portion of the screen ( ). Information about each tab can be
found in its associated documentation step.
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Network Status

Status

MM'MM'MMM'W' Data 'm—ﬁeld&ﬂllp

Get Internal Router Configuration

Get AP Configuration

Get Smart Router Configuration

Get Windows Configuration

The Network Status tab on the Settings page contains all of the network status information that is
queried from the FMS hardware and software. The Network Status tab is the default tab on the
Settings Page. It has three sections: Smart Router, Router, and Access Point. All data on this tab is
"Read Only", adjustments are made through "Network Config"

[Red - Smart Router] Contains functions for getting the Smart Router configuration within the FMS
Hardware set. Get Router Configuration will query the router settings from the built-in Smart
Router within the FMS “Scorpion” server, and display them.

[White - Router] Contains functions for getting the Router configuration within the FMS Hardware
set. Get Router Configuration will query the router settings from the built-in Router within the FMS
“Scorpion” server, and display them.

[Green - Windows Settings] Displays the current Windows Network Settings and highlights any
fields which do not contain the expected values.
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[Blue - Access Point] Provides functions for getting configuration information for the Access Point
used by FRC. Get AP Configuration gets the current Access Point configuration and displays it.

To change the type of Router or Access Point in use, visit the Hardware tab.
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Network Config

Config

Dmm'ﬂwkwcunﬁn' Hardwwa' Data 'llliti—ﬁaldﬁehp

NoChannelSelected -

Set Smart Router Configuration :
Channel_40 -

Freq_20
Rezet Server Windows Network
Set AP Channel *

The Network Config tab on the Settings page contains all of the network settings that may be
adjusted for the FMS hardware and software. The Network Config tab is the default tab on the
Settings Page. It has four sections: Smart Router, Router, Windows and Access Point.

[Red - Smart Router] Contains functions for setting the Smart Router configuration within the FMS
Hardware set. Set Router Configuration can be used to configure the router settings for venue-
specific network access configuration. Do not change the settings on the Smart Router without FTA
and/or FRC Engineering support.

[White - Router] Provides functions for setting configuration information for the Router inside the
#33 case. Set Router can be used to configure the router settings for venue-specific network
access configuration. Do not change the settings on the Router without FTA and/or FRC
Engineering support.
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[ - Windows Network] Used to reset the Windows Network settings to their default, expected
values.

[Blue - Access Point] Contains functions for setting the Access Point configuration within the FMS
Hardware set. Set Access Point can be used to configure the radio used on the Field. Do not
change the settings on the Router without FTA and/or FRC Engineering support. The SSID and WPA
Key is configurable by the FTA without a password, but once set the WPA Key value will not persist
once the software navigates away from the Settings page. If the WPA Key is forgotten, a new one
must be set by the FTA.

To change the type of Router or Access Point in use, visit the Hardware tab. For Status information
visit the Status tab.
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Data Sync

Sync
Sync

The Data Sync tab is used to monitor and control syncing tournament data to the FIRST servers; the
functions and settings in this tab are protected using the Settings Lock. It is important to ensure
that for off-season events not authorized to sync data to FIRST the Sync Setting is DISABLED. If this
setting is ENABLED, CPU and network resources are consumed attempting to upload tournament
data to FIRST servers and may cause delays or errors while running the event.

Beyond the toggle button, status information is displayed for use by FRC Engineering when
performing advanced sync related tasks- it's not useful to (or available to) the end user.
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Backup Config

Config
Config

The Backup Config tab provides facilities to set a data backup location and manually force backups
to occur. Backups should be set to an off-system USB storage location using the “Browse” button
(1) to select the location. The currently selected location will be shown in the text box to the left of
the Browse button.

The backup is used when uploading event archives to FIRST, so it's important to check the backup
location in the event of an upload failure (it may be a full location or unavailable). It's also
important to keep an eye on the indicator at the bottom of FMS that indicates the backup status; a
gray or red status indicator shows that there's a problem with the backup and should be corrected
immediately, a gray status indicator shows the backup is working.

The “Force Event Backup” button (2) is used to manually force a backup for Event-Specific data
(such as Match Results, Match Logs, and Tournament Progress). The “Force System Backup” button
(3) is used to manually force a backup for System-Specific data (such as Event Lists, Team Data,
and system configuration data).

As backups are performed, the times of the latest of each type are shown next to their names.

Event Manager (FMS) Last Updated: 12-17-2019 Page 99


../../59333/l/560426?data-resolve-url=true&data-manual-id=59333

2019 Field Management System Documentation

Event Manager (FMS)

Hardware

Hardware

LinksysWRT1900 -

Server Details™

The Hardware tab is used to indicate the use of specific hardware provided for the field. Because
configurations are different when using spare hardware, the FMS needs to know the locations and
other information of the hardware. Only one spare component of each type is allowed to be used
on a field; the spare component is generally marked with White or Black gaffer’s tape on the
handle/front, whereas the normal component is generally marked with a Red or Blue (alliance-
colored) piece of gaffer’s tape. The layout of the tab is similar to the Network Config tab.

[Red - Field] Contains configuration options for the Spare SCC (field ends or not in use). The Export
Server Details button provides FRC Engineering with a full system configuration output to better
help troubleshoot configuration problems.

[White - Game Specific] No game specifics items in this season.

[Blue - Networking] Contains configuration options for the type of Access Points, Routers and SCC
Switches in use (for FRC Engineering use)

+ The "SCC Switch" displays the version of SCCs that are in use on the field. While not selectable,
you may be asked by FMS Engineering to provide this information during troubleshooting. If
this box says "Unknown", you'll be unable to run matches.
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Data

Experimental data manipulation options, which should only be executed under the supervision
of FRC Engineering.

Event Level

Event Level

[Red] Purge an entire event, all match and alliance data
[White] Purge just the alliances from an event

[Blue] Undo any participants added manually, and return the registration list to its state as
downloaded from HQ

[ ] Undo all award assignments, return the awards to their default (unassigned) state

Tournament Level

Tournament Level

[Level Column] The level being referenced by that data row

[Schedule Exists Column] Yes/No of whether the schedule has been generated (schedule plus
alliance pairings)

[Matches Played Column] Count of the number of matches played in that level

[# Ranking Records Column] The number of Qualification ranking records that exist, or, for Playoffs,
the number of alliance ranking records that exist

[Purge Column] Purge the given level, such that all matches and logs are deleted. This cannot be
undone.
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Detail Level

Detail Level

[Purge Individual Match] By selecting a tournament phase and entering a match number, dump
only one specific match from a level (all plays lost)

[Reassign Match Result] By selecting a test match and traditional match, the results can be
overwritten from the test match to the traditional match. The original results of the traditional
match will be lost, and replacement is only done on the most recent play.

[Truncate Qual Schedule] By entering a value here, the qualification schedule can be shortened,
while maintaining equality for all teams (this is only for emergency use, such as acts of god or the
direction of FIRST HQ). It requires the password of a support engineer.
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Multi-field Setup

For events that have more than one playing field.

Setup

Network Config % DataSync | Backup Confiy || Hardware Data _ Multi-fleld Setup.

Primeary [=]

Multi-field setup is used for configuring FMS for use at events with more than one active playing
field. Do not modify anything within this tab without FRC Engineering support.

This mode is not available to events without coordination with FIRST. It is used at the FIRST
Championship.
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About Tab
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About Tab

About

Event Wizard Mateh Play Mateh Test Mateh Rawview Fiald Tast Raports Settings About

a—

O

Check For Updatcs

The "About" tab contains version information and software notices. 2019 versions of FMS will
always have a Major revision of "6".

[Red] Build (revision) of the software currently installed

[White] Build (revision) of the PLC software currently installed. Current build should begin with
v31.11 (Not applicable in Off-Season builds)

[Blue] For traditional versions of FMS, check for available updated versions and initiate the install
process

[Green] Current software license, which was agreed to upon installation of the software

In the traditional (non Off-Season) version of the software, once an update download has been
initiated, the "Check for Update" button will be replaced with download progress statistics.
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FAQ and Appendix
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FAQ

How do I....

FAQ

Issue/Question
FMS software crashes

How do | interpret the
information on the Match
Schedule Statistics Tab?

Are the Awards, Match Results,
and Rankings web pages stored
locally? Where?

| cannot start a match because
one of the radio links keeps
dropping in an out.

I've skipped a match during the
Practice Tournament because no
teams were present, but it still is
carried along in the Schedule.
What's going on?

How do | open the configuration
screen on the Audience Display?
How do | close the Audience
Display?

6 teams showed up for the

Solution
Most times, a crash will prompt you to save a log containing
debug information. Save the log (support may ask for it).
Reopen FMS. If behavior persists, contact FTA or FIRST
Engineering.

See the matching documentation under Event Wizard

No, all pages are created dynamically from uploaded data to the
FMS cloud database

The FMS requires either a robot-ready condition or Player
Station bypass to start. Speak with your FTA about how to
correct this. Moving the radio on the robot into a more open
location may help considerably.

If you skip a match during the any phase of the Tournament, the
system will still carry the match along in the Schedule. This is
because it's still eligible to be played. Matches can be played in
any order. The system only "removes" matches from the
schedule that are Completed (the state column tells you the
progress for each match)

CTRL-SHIFT-F12 or CTRL-SHIFT-C

ALT-F4

Type the new team number into the box next to corresponding

Practice match, but only 5 are the Player Station on the Match Play screen. The LED display with

scheduled teams. How do |

automatically update with this new team number. If the entered
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change the team number on the number does not match a registered team for the event, an
LED Display so that all 6 team error message will be given. THIS MUST BE DONE PRIOR TO
numbers are correct? PRESTART!

What is the password for the

Event Server? Ask your FTA to Iogin

Can | view Reports/Match Yes, as long as no matches are running. Pro Tip: You can also
Review/etc. once I've Prestarted save all reports to PDF and place them on the Desktop for
the match? printing anytime.

« Center Light
» Solid Green = Power on, no device connected
+ Solid Blue = at least 1 device connected

* Flashing = contact field support
What do the indicator lights on

the Field Access Point mean? * Ethernet Light
+ flashes when there is network traffic
+ Radio Light
+ flashes when there is network traffic

* Red Light
* ON = Red Alliance not ready
* OFF = Red Alliance ready

* Blue Light
« ON = Blue Alliance not ready
What do the lights on the Arena « OFF = Blue Alliance ready
gz:'ﬁ;{)s Light mean prior to Match Amber Light
) * Not used prior to Match Start
+ Green Light
« OFF = Blue or Red Alliance not ready
* ON/Flashing = Field ready to start match
* ON/Solid = Match is running
* Red Light
+ Not Used
What do the lights on the Arena . Bjye Light
Status Light mean after the « Not Used

Match ends?
« Amber Light

« ON/Solid = Waiting for Refs to Submit scores
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« ON/Flashing = Referees are late to Submit scores

+ Green Light
* Not Used, Match Over

With permissions, it can be retrieved from step 4 of the Event
Wizard, select Export Keys

No, not the schedule. FMS-generated Schedules cannot be
imported into FMS. The only method of importing schedules is
to import the externally-generated alliance pairings (see
appendix).

Where is the WPA Key file?

Can | save a schedule from one
execution of MatchMaker and
import it later?
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Appendix

Alliance Pairing Import Example

110 false 11 false 12 false 13 false 14 true 15 false 2 10 false 11 false 12 false 13 false 14 true 15
false 3 10 false 11 false 12 false 13 false 14 true 15 false 4 10 false 11 false 12 false 13 false 14 true
15 false 5 10 false 11 false 12 false 13 false 14 true 15 false 6 10 false 11 false 12 false 13 false 14
true 15 false 7 10 false 11 false 12 false 13 false 14 true 15 false 8 10 false 11 false 12 false 13 false
14 true 15 false 9 10 false 11 false 12 false 13 false 14 true 15 false 10 10 false 11 false 12 false 13
false 14 true 15 false 11 10 false 11 false 12 false 13 false 14 true 15 false 12 10 false 11 false 12
false 13 false 14 true 15 false 13 10 false 11 false 12 false 13 false 14 true 15 false 14 10 false 11
false 12 false 13 false 14 true 15 false 15 10 false 11 false 12 false 13 false 14 true 15 false 16 10
false 11 false 12 false 13 false 14 true 15 false 17 10 false 11 false 12 false 13 false 14 true 15 false
18 10 false 11 false 12 false 13 false 14 true 15 false 19 10 false 11 false 12 false 13 false 14 true 15
false 20 10 false 11 false 12 false 13 false 14 true 15 false 21 10 false 11 false 12 false 13 false 14
true 15 false 22 10 false 11 false 12 false 13 false 14 true 15 false 23 10 false 11 false 12 false 13
false 14 true 15 false 24 10 false 11 false 12 false 13 false 14 true 15 false 25 10 false 11 false 12
false 13 false 14 true 15 false 26 10 false 11 false 12 false 13 false 14 true 15 false 27 10 false 11
false 12 false 13 false 14 true 15 false 28 10 false 11 false 12 false 13 false 14 true 15 false 29 10
false 11 false 12 false 13 false 14 true 15 false 30 10 false 11 false 12 false 13 false 14 true 15 false
31 10 false 11 false 12 false 13 false 14 true 15 false 32 10 false 11 false 12 false 13 false 14 true 15
false

Example text file for the import file when using externally generated alliance pairings, instead of
MatchMaker. Does not replace schedule generation, just pairing generation. One row per match,
13 fields per row (as described here) with each field tab-delimeted.

Pairing Algorithm

The link below will connect you to the website detailing the algorithm used to generate alliances
during the Practice and Qualification tournaments.

http://www.idleloop.com/matchmaker
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Disclaimer

WARNING
WARNING

Robot can be dangerous. By using the Field Management System (FMS) Software, you understand
that in addition to the safety mechanisms built into the software, you, the operator, play a critical
part in making sure that the environment around you is safe before enabling robots. You should
only enable robots (use the "Match Start" button) when the robots are in a contained area and
segregated from humans, who may be injured due to the robot's motion. If you disagree, or are
not willing to use the software under these conditions, you should not proceed.
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Configuration
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About Audience Display

Introduction

Audience Display is a software program, built and distributed by FIRST that is used to relay game
and status information from FMS to the Audience at the venue. Audience Display can only be run
as a standalone application on a separate machine connected to the field network via Ethernet.
This manual will walk through the available displays, configuration options, and best practices
related to the Audience Display.

IMPORTANT: DO NOT INSTALL THE AUDIENCE DISPLAY ON OFFICIAL FIRST SERVERS
("SCORPION CASE #33") - USE ONLY THE REMOTE AUDIENCE DISPLAY MACHINE!

Wiring Audience Display

In order to connect to FMS, the Audience Display must have a wired connection to FMS. The target
machine (if running a remote instance) needs to be on the same network as the FMS machine
(10.0.100.X), and no additional LANs. While a wired Ethernet connection is highly advised, it's
possible for the Audience Display to operate on a wireless connection. For wireless access, if field
wireless is available, connect to the appropriate wireless network and ensure the target machine
receives an address of 10.0.100.X. Wireless networks for FIRST fields have different names from
truck to truck, contact the FTA for additional information.

Whenever possible, the Audience Display should be on a wired Ethernet connection.

Opening Audience Display

To open the Audience Display, after installation, simply double-click on the television icon
containing the FIRST logo. A splash screen will be displayed while background processes complete,
and the display will go to either the Background, or, if instructions are actively being sent (such as
during a match) will jump to the appropriate position for that point in time.
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Audio Output

The game sounds commonly associated with FRC events, such as the start of match 'charge' sound
and the end of match buzzer, are processed by the Audience Display. On FIRST official fields,
output is made available for the venue from either a standard 1/8" female connection
("headphone jack") on a laptop that runs the Audience Display, or the HDMI connection (if using
HDMI for video as well). Either audio configuration can be configured using Windows Audio
configuration.

NOTE: IN ORDER TO HEAR GAME SOUNDS, THE AUDIENCE DISPLAY PROGRAM MUST BE
RUNNING

Event Setup Order

In order to properly synchronize with FMS, it is highly recommended that you do not run the
Audience Display program until after initial configuration of the event is complete through the
Event Wizard. Opening the programs out of order may result in freezing while event data is
attempting to process.

Closing Audience Display

e g i m————

[&8 Close window

To close the software, either right-click on the taskbar icon and select 'Close window' or use the
Windows hotkey combination of ALT-F4 (making sure the active window is the Audience Display)
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Installation

Running on Extended Displays

NEW FOR 2018: DO NOT INSTALL THE AUDIENCE DISPLAY ON OFFICIAL FIRST SERVERS
("SCORPION CASE #33") - USE ONLY THE REMOTE AUDIENCE DISPLAY MACHINE!

Installation on Remote Computers

. AudienceDisplayExelInstaller -0 x|
QL)? | . = Computer = Windows partition (C:) = Program Files = FIRST = FMSExe - AudienceDisplayExelnstaller A m I Search AudienceDispl. .. [ﬂ‘
Organize ¥ Indudeinlibrary +  Sharewith »  Mew folder ==~ il @
B Desktop Al name - Date modified Type Size | |

4 Downloads ﬁ%’ E : : .
) ) ) . . )
:_L; Becent Places AudienceDisplayExe.msi 6/6/2016 2:54 PM Windows Installer P... 22,716 KB

v Local Disk (C:) » Program Files ~  » FIRST » FMS5ExeOffseason » AudienceDisplayExelnstaller

brary = Share with = Burn Mew folder
[ Name Date modified Type Size
ﬁl AudienceDisplayExe 5/18/2016 8:00 PM Windows Installer ... 22,664 KB

The Audience Display version number 4.X and higher will not operate on Windows 7 machines.
Windows 8.1 is not officially supported, though should operate properly. Windows 10 or higher is
the recommended operating system for best performance. As noted later, the machine running a
remote Audience Display must also have an Ethernet port.

The easiest way to obtain the Audience Display installer is to:

1. Ensure the remote Audience Display is on the FMS Network
2. Open a web browser (Chrome Preferred) to the following address:
* http://10.0.100.5/FRCDownloads

+ This will open a browser page to select the available applications to download.

3. Select the Audience Display application to download.
4. Install the Audience Display application on the local computer.

NEVER RUN THE AUDIENCE SCREEN INSTALLER ON A FIRST SERVER
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Version Matching

When running on a remote computer, the Audience Display instance will verify itself against FMS
to ensure the version numbers are the same. If they do not match, you'll see an “FMS Mismatch”
watermark shown on top of all screens until the version is updated/downgraded to match the FMS
version.

Communicating with FMS

When using a remote installation, the Audience Screen must be connected to the machine hosting
the FMS software via Ethernet (such as through a switch or router). In addition, the installation will
tell Audience Display to look for FMS at the IP of 10.0.100.5. It's recommended recommended that
you ping the FMS machine from the target remote Audience Display machine to make sure the
Ethernet connection has been established properly.

It is recommended that there be no more than two (2) instances of the Audience Screen running
on the FMS network at any given time. The software is not tested beyond this capacity.
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Settings

Details the options available through the configuration and setting panels within the Audience
Display software.

Accessing Settings

I Video Background Style:  Chroma Background -
{pacrorouns sereen cou: [N Moo -

Real-Time Searing Horizantal Orieniabcn Difait] Rod on Loft -

Real-Time Scoring Vertical Posion:  [Flipped] Botiom of Scresn =

Awrard Dizplay Type [Defauit] Cheroma Background -

PURORY i, Stavt testcn | Piny AbortMatcr | sy Tomer Wareing 81 ] Py Samastorr ]
S Gl e

[Diipllr L arguisg: Erqgiezh [United Statax) - ]

[Ft‘:mdu‘l‘-@n 1080p % f:r'Jp] [rm-umuummmmmmm]

[version: 0-2.0.0 EEEIEET | |

To access the settings panel, with the Audience Display open and running (see About) use the
hotkey combination of CTRL-SHIFT-F12 (or, alternatively, CTRL-SHIFT-C). This will trigger the upper
portion of the Audience Display (or Lower, depending on the Vertical Position setting) to flip to the
settings pane as shown in the graphic.

To close the settings panel, either click the 'Save Changes' button (saves changes and closes) or
the 'Cancel' button (does not save changes and closes). Note that hitting 'Cancel’ will not undo any
adjustments you may have made to the position of the window on the screen.
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Video Background Style

Video Background Style: | Chroma Background |»| il

Background Screen Color:| Chroma Background
| Ranking Display

The 'Video Background Style' option has two choices:

+ Chroma Background
+ Ranking Display

This selection will control the behavior of the upper "two thirds" of the screen in the "Video Only"
and "Video and Score" modes.

Chroma Background:

Show the selected color in the area, to be keyed (or cut) out and replaced with live event video
from a camera or production feed. (The actually "keying" process and mixing of video would need
to be done through external software, not through FMS/Audience Display)

Ranking Display:

Removes the background screen color (Chroma) and shows a ranking screen show 8 team
rankings at a time. The list automatically scrolls through all the possible teams at the event, in rank
order. Teams must have played one or more qualification matches to be included in the listings.
Updates to the qualification rankings via out-of-band processes (such as Match Review) will not
update the rankings if the rankings are shown during the update process; to update rankings, the
Video Switch must be used to select another view (such as “Background”) and then reload the
desired view (“Video Only” or “Video and Score”).During Playoff matches, the rankings are replaced
with the playoff bracket to show progression through the tournament phase.
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Background Screen Color
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The Background Screen Color dropdown allows selection of the color which will be used for
'Chroma’ process described previously. In the "Video Only" and "Video and Score" modes, the
Chroma color is overlayed in the top "two thirds" of the screen to allow for video overlay. The
Background Screen Color is not used if the "Video Background Style" is set to "Ranking Display"
(the Background Screen Color would be hidden in this case).

In addition to the available colors in the dropdown, a specific RGB value can be specified via the
"Advanced" button on the bottom. Occasionally, a production company or video software will
specify a color to be used for the keying process most accurately. If no specific requests are made,
the default value of "Fuchsia" or alternate of "LawnGreen" should be sufficient.

Real-Time Orientation

Real-Time Scoring Horizontal Orientation:  [Dafault] Red on Left |=

Raal-Time Scoring Vertical Pozition: [Defa' [Dofault] Red on Left
= [Flipped] Red on Right
r

IR::IaTi-m: Scoring Vertical Pesition:  [Default] Bottom of Screon (=

| [Default] Bottom of Screan
“‘—‘ H [Flipped] Top of Scraon
R ST i
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Careful consideration should be used before changing these options, and they may cause
confusion for audience members who are "use to" a traditional layout from year to year. For
official FRC Events, if in doubt, please contact your Engineering support contact.

[Above Red Line] The horizontal orientation of the real-time scoring screen can be modified through
settings to select whether the red alliance is on the left, or the right, side of the screen. Ata
traditional FRC Event and setup, the red alliance is setup to the right side when sitting at the
scoring table. As such, a projection screen mounted above the scoring table (viewed by the
audience sitting across from it) would see the red alliance on the left side when viewing the field.
However, some situations (such as webcasting) display the view of the field from the same side as
the scoring table. In these situations, the horizontal orientation could be flipped so that the display
will properly align overlayed elements with those seen on the live video feed.

[Below Red Line] The vertical orientation allows for flipping of the "Video and Score" panel from the
bottom of the Audience Display to the top. This is useful in situations where the venue has
obstructed views, there is conflicting light, or it's more convenient for spectators. The only display
affected by this setting is "Video and Score"- all others continue to behave the same way as they
normally would.

Sounds

SIMEESY  Play Start Match ] - Play Pause Match | Play Timer Warning #1 |

Using the third "bar" of the settings panel sounds can be force played to test the connection with
the audio/video group. Depending on the season, one or more buttons may not trigger a sound to
be played (2015 did not use "Warning #2" for example). Each sound plays once upon click.
Additional game-specific sounds may also be present for testing as well.

Resolution and Positioning

Resalution (2 1080 O 720 (51 024xT6R ] w [Hl:-lli wand el this b o move tha Audience nlisapl.'ly']

[Resolutions] Audience Display is compatible with three (3) resolutions- 1024x768 (3:4 aspect ratio)
and 1920x1080 / 1280x720 (16:9 aspect ratio). The resolution can be adjusted using the radio
buttons, and takes effect upon clicking the "Save Changes" button. There are slight differences
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between the display of data in the various resolutions- but the critical game data remains the
same.

[Positioning] To quickly position the Audience Display on the monitor, either click the "Center on
Screen" button or "Hold and drag" on the designated area to manually adjust the placement on
the screen. The "Center on Screen" button will not properly align the Audience Display if it is being
placed on a monitor that is to the left of the primary (and thus falls in "negative" coordinates).
Either set the external monitor to the right, above, or below the primary screen (or use the manual
adjustment).

To precisely position the Audience Display on the monitor (version 3.25 or higher), you can also
use CTRL-ARROW, SHIFT-ARROW, or CTRL-SHIFT-ARROW to move the display in the direction of the
arrow. Each subsequent modifier (CTRL, SHIFT, CTRL-SHIFT) adjusts the display in the direction of
the arrow key pressed a different incremental amount.

Control Bar

[version: 6.2.0.0 EEEIREGELE| | Riectorn Defaults | [ Concel )

On the bottom of the settings pane is the control bar. On the left is the version of the Audience
Display software (which must match FMS, see Installation). On the right are options to Restore
Defaults (return the Audience Display to it's "out of the box" settings, colors, etc), Save Changes
(save any changes made and close settings) and Cancel (don't save any changes, and close the
settings panel). Note that "Cancel" does not undo any positioning changes made, either through
centering or manual adjustments. Also to the right of the Version information is the "Check for
Updates" button, which checks the LOCAL FMS installation for updates to the Audience Display
application. This DOES NOT look for updates on the Web. You must update FMS before using this
"Check for Updates" button.

Jump Menu

The Audience Display has a Jump Menu. More to come...
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Displays
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Match Flow

The typical display flow within a match, from pre-match to post-match.

Match Preview

Qualification 31 of 49 Match Preview q“afff'm!j:f £ Match Preview

Teraini @ P kiaiver
TGE2 ﬂ FUSION ROBOTICS
1519 % Mechanical Mayhem
6346 S5 Merwalk Cybears Robatics Team
3646 i INTEGRA BAHCESEHIR
- PrepaTec - VOLTEC Raliolics

Uy C.ORE 2062

nEE?-I_SJ-E-‘;L;EE Planet Primus Regional .I'I . 'ﬁgﬁ“ 5 uE‘EPL EF-ILEE

The Match Preview screen displays team names and rankings for the teams scheduled to compete
in the next match. The Match Preview is a mandatory screen in the FCUI process and can even be
selected again (it will turn YELLOW) once the “Set Audience Screen” button has been pressed until
the Match is started.

[Qual] Team rankings are displayed next to their team name

[Playoff] Team rankings are replaced by a collective Alliance number next to the captain.
Additionally, a small indicator is added below the alliance number to indicate the number of wins
for the alliance.
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Video and Score

Planet Primus Regional
RP CARGO HATCH P HAB C SNDSTREM W-L-T

4.00 120 72 57 24 2-0-
3.50 62 2-0-
3.50 68 2-0-
2.50 50 1-1-
2.00 12 2-0-
2.00 12 1-0-
2.00 12 2-0-

2.00 g 1-0-

02 (@B pmo Reaw SR OO
glp =p mu 77 el ai¥p

Video and Score is the audience display most typically used at an FRC competition. Event Name,
match time, score, game-specific details such as ROCKET and CARGO SHIP status, and match
number information overlayed on the "bottom third" of the screen. The Match Under Review icon is
used to show that the Head Referee has marked the match for further review after completion-
and indicated by a yellow referee icon appearing between the scores. If the event name is too long
for the space provided, it will horizontally scroll to the right of the timer indicator.

Traditionally, the Video and Score will have a space for chroma to add video or production data. If
set to Rankings (see Settings) the upper portion of the screen will be replaced with current
rankings or the bracket (as shown above)
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Match Result

Qualification 31 of 48 Match Results Powered By 5, Fooorel! Quarterfinal 5 of & Match Results Powered By 5, Fooorel
i Rank an rank Al N W
7681 W 21a B 3646 T — Ao
% = - %1510 w3128 2 2368 af aoe3
& 5336 ia ) 2082 2l 3646 ¢ 3997 G647

1RP G| A 2 5 4R G|
HATCH WELS I HATCH PAMELS

51 CARGD

uEEP 5F !'.EE Planet Brimus Begicnal -CJ M'm.: ]]EEP 5F "-EE Planet Primus Begional ICJ mua
COMPETITION COMPETITION

L | L

Match results is used to show the audience the final stats about the match they just witnessed.
Teams, cards issued to the teams in the match, their new ranking, and how that rank changed are
shown. Also shown are the scoring details for the match, as well as the match outcome (which
alliance is victorious, or indicates a tied match). Also shown is a HIGH SCORE indicator if one or
both of the teams broke the previous high score for the tournament (this is event specific, and
counts on qual and playoff matches). It is accompanied by a short audio clip and the "background"
screen prior to being displayed.
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Playoff Specific

Screens available specifically for the Playoff process.

Alliance Selection

TINATISHN.

DES
DEEP SF'I.IEE Palmetto Regional

() SATESN G

-

E= . O o e el - =

Used in conjunction with the "Available Teams" display to guide Teams and the Audience through
the alliance selection process. It shows the captains and each of their picks, as entered by the
scorekeeper. Teams appear on the display once the scorekeeper loses focus on the box containing

their team number (see Alliance Selection).
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Available Teams

Rank Team #

DESTINATIOMN.

DEEP SF'I.IBE Palmetto Regional

Ef;_ BIEINEG

Teams not yet selected during Alliance Selection are shown in the "Available Teams" display. Up to
70 teams are displayed in order of their Qualification rank. This display should be used in

conjunction with the "Alliance Selection" view to assist Teams and the Audience in knowing who
remains available for selection.
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Hybrid

26 - 3490 29 - 1398 32 - 5317 35- 3489 38 - T152 41 - 4582 44 - 2393 47 - 7072
27 - 5327 30- 4451 33- 281 36-3976 39- 1902 42 - 4267 45- 4965 48 - 4073
28 - 6961 31- 1539 34 - TOB5 37-5022 40- 5777 43 - 3824 46 - 7107 49 - 4847

o

(1) 263-5063-1369

.

(2) 5410-4074-1758

((3) 108-5949-4020

r

1 [ 1051-7489-86

I’

(5) 6167-342-7409

.

-

(6 ) 900-5130-4504

(7)) 6366-21-3651

V(&) 4748-2187-4823 |

DEEP SP EE Palmetto Regional

i}_-f'-hﬂafnvz:

The Hybrid view is a combination view used to combine the Alliance Selection screen, Available

Teams screen, AND a video chroma box so that this view can stay up without significantly

impacting the video performance of the event.
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Bracket

Quarterfinal

263-5063-1369
A 2VEE 4523
1051- 748986

(8 W ey b a3

5410-4074-1758

fFnn 213051 A0ES

108-5949-4020
9005130545049

"

Palmetto Regional

Semifinal

The bracket display is used during the Playoff tournament to indicate standings of all alliances. It is
useful to show the Audience when an alliance advances from one level of the tournament to the
next (e.g. Quarterfinals to Semifinals). Until a phase is complete (i.e. Quarterfinals) the bracket will

continue to show the active phase with alliance numbers filled in on the following phase as

applicable.
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Ancillary

Additional screens available for event use.

WiFi Reminder

Please TURN OFF Wi-Fi on Phones, Tablets, and Hot Spots
Leave the Wi-Fi to the Robots!
Apple iPhone Android Nougat

T I"'I{.-:- :

STINATIOMN:

DE:
DEEP SP'.E EE Palmetto Regional

?_‘Lﬂﬂffﬂlf—

The WiFi Reminder is an image that the Scorekeeper can show at the request of venue personnel
(FTA, or related) in order to remind those in the venue to disable the WiFi on their Phones, Tablets,
and Hot Spots. This carries a lot more "punch" and "weight" when announced by the Emcee in
coordination with this image, which is why it is packaged along with the Audience Display instead
of just packaged inside the mountains of slides that run within the venue.
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Video Only
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The Video Only audience screen is used when it is desirable to overlay no scoring, time, or match
information on the audience screen.

[Left] Full screen chroma for replacement with video or production information. Chroma color can
be adjusted in Settings.

[Right] Instead of chroma, display a full screen version of the current rankings (Qual) or bracket
(Playoff). Mode depends on Settings.

Background

DESTINATION:

DEEP
SPACE

! :?"f‘;__:ﬂf/ﬁﬁ

Matches resume at 1:00pm
Hope you enjoyed L{a)unch
Now, where's my Tang?

DEEP SPALCE Palmetto Regional

VL BT ESAAT

DEEP 5 P ‘.l EE Palmetto Regional

(LezErve
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The background screen contains the game logo for the season, and can be used during breaks,

lunch, etc as an alternative to video overlay ("Video Only") or as a way to show the audience the
game logo.

[Left] The default Background containing the game logo and event name.

[Right] Optionally, the "Message" tab (Match Play/Match Test) can be used to add a banner
message to the bottom of the display, such as important event announcements, notification of
breaks, etc. These messages will appear on all instances of Audience Display, remote or local.

Timeout

BEATINATIGH

IO FirsT Qualification 12 Palmetto Regional DEEPSP LE i wwerme
Timeout In Progress

5:53
(353)

The timeout display is available during both Qualification and Playoff matches, though is typically
only used in Playoffs when back-to-back matches are necessary (or a Team calls a timeout). The
display contains the match number or phase (e.g. "Test Match") as well as the event name and
time remaining. Upon timer expiry/cancel, the "buzzer" sound will be played.

(Above) Traditional timeout display, with chroma available for video overlay.

If configured for Rankings (see Settings) instead of Chroma, the current rankings or bracket will be
displayed in place of the Chroma.

Audience Display Last Updated: 08-13-2019 Page 25



PIT DISPLAY



Pit Display

Table of Contents

DIl F= 11 0 1] OO 3
DS C AT ettt e e e e e e e e ettt e eeee e e e e e ettt ———————————aaatettrnnnn—_ 4
(@e] ) {1 ={W T =] € [o] o ISR PRR 5
ADOUL Pit DISPIAY .uvieiiiiiieiiiiiiicieesie sttt sttt sie e sre e saeesbeesaaesbeesaaesbaesasesnns 6
DISPIAYS et s 8
QUATITICATIONS coeeiieiieeeeee ettt et e e e e e e ettt et e eeeesessssasssaseeeeeeessessssssssrrrens 9

e F= Y0 £ TR 11



Pit Display

Disclaimer
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Disclaimer

WARNING
WARNING

Robot can be dangerous. By using the Field Management System (FMS) Software, you understand
that in addition to the safety mechanisms built into the software, you, the operator, play a critical
part in making sure that the environment around you is safe before enabling robots. You should
only enable robots (use the "Match Start" button) when the robots are in a contained area and
segregated from humans, who may be injured due to the robot's motion. If you disagree, or are
not willing to use the software under these conditions, you should not proceed.
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Configuration
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About Pit Display

Introduction

Pit Display is a web based software program, built and distributed by FIRST, that is used to relay
rankings and tournament information from FMS to the spectators in the Pit at the venue. Pit
Display can be run on an computer containing and internet browser (like Firefox or Chrome) and
an ethernet port or wireless adapter. This manual will walk through the available data,
configuration options, and best practices related to the Pit Display.

Wiring Pit Display

In order to connect to FMS, the Pit Display must have a wired or wireless connection to FMS. If
wired, it needs to be on the same network as the FMS machine (10.0.100.X), and no additional
LANs. For wireless access, if field wireless is available, connect to the appropriate wireless network
and ensure the target machine receives an address of 10.0.100.X. Wireless networks for FIRST
fields have different names from truck to truck, contact the FTA for additional information.

Whenever possible, the Pit Display should be on a wired Ethernet connection.

Opening Pit Display

To open the Pit Display, simply use an web browser (such as Chrome or Firefox) and open a new
page/tab. Navigate to 10.0.100.5/Pit in your browser address bar, and the Pit display for the
appropriate tournament level (Qual/Playoff) will open. If the display does not open, ensure your
connection to FMS by using ping and (for Off-Season installations) making sure IIS is running on
the FMS machine. (IS will automatically be running on Official FIRST fields)

Event Setup Order

In order to properly synchronize with FMS, it is highly recommended that you do not run access
the Pit Display program until after initial configuration of the event is complete through the Event
Wizard and Practice matches are complete. Configuration information is downloaded by the
program, and completing in this order should lead to the best experience.
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Closing Pit Display

To close the software, simply close your web browser (or the Pit Display tab therein) or use the
windows hotkey combination of ALT-F4.
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Displays
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Qualifications

Qualification Pit Display

Display

‘fll OF’RST Monterrey Regional
Qualification Rankings
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All Data As Of: Unknown

The standard Qualification Pit Display looks similar to the internet event results pages, but
specially adapted for use on site at events in progress.

Across the bottom of the display are indicators of the last match played on the field, the time
difference between that Published schedule and the actual times that match was played, and the
last time the data was updated. Note: The "all data as of" marker is based on the Pit machine's
time, not the event server. Please make sure the Timezone is properly set on the Pit machine for
timing to be accurate.
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The remainder of the screen is dedicated to current rankings as of Last Match Played on the field,
as indicated at the bottom of the screen.

Along with rank and team number, the following information is shown:

+ Ranking Points - Cumulative earned Ranking Points

+ Endgame Points - Cumulative earned Parking + Climbing Points

+ Auto Points - Cumulative Sum of Alliance Autonomous points

+ Ownership Points - Cumulative sum of Switch + Scale Ownership Points in Auto and Teleop

+ Vault Points - Cumulative sum of Alliance points earned from Power Cubes in the Vault

* Record - Win/Loss/Tie record for the Team. Any match that a team plays as a Surrogate does
not count towards the Record column.

The Pit Display web page auto scrolls through the ranking list.

The Display will automatically advance to Playoffs once the schedule is activated.
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Playoffs

Playoff Pit Display

Display
Display
The Qualification and Playoff Pit Display look very similar, except that the detail of team-by-team

ranking in Qualifications is replaced with a row-per-match type display.

Across the bottom of the display are indicators of the last match played on the field, and the last
time the data was updated. Note: The "all data as of" marker is based on the Pit machine's time,
not the event server. Please make sure the Timezone is properly set on the Pit machine for timing
to be accurate.

In each row, the [AX] number indicates the Alliance number, followed by the dash separated team
numbers on the Alliance. The opposite exists on the blue alliance side of the display. In the middle
is the number of wins each alliance has, red on the left and blue on the right.

The Display automatically advances between sublevels (QF, SF, F)
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Disclaimer

WARNING
WARNING

Robot can be dangerous. By using the Field Management System (FMS) Software, you understand
that in addition to the safety mechanisms built into the software, you, the operator, play a critical
part in making sure that the environment around you is safe before enabling robots. You should
only enable robots (use the "Match Start" button) when the robots are in a contained area and
segregated from humans, who may be injured due to the robot's motion. If you disagree, or are
not willing to use the software under these conditions, you should not proceed.
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Live

Field Monitor Last Updated: 08-13-2019 Page 5



2019 Field Management System Documentation

Field Monitor

Live Monitor

Watch robot status as it happens. The Field Monitor is part of the web interface, accessible
through the webpage at 10.0.100.5 (normally)

Basic Layout

MATCH READY

136

10996

2 54315

M: 999 MATCH READY

The Field Monitor program shows the same details as the Status tab available in Match Test and
Match Play.

The match number and match status are displayed across the top and bottom of the Field Monitor
screen. Occasionally, the top and bottom status bars will not display the same information, such as
when the text is too large for one line (it will show part of the status on each line). In the middle
are details about each team. From left to right, the details on the Field Monitor are:

+ Player Station - The first number indicates the station, the second number is the team in that
station.
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« Example: Team #6 is in station Red 3

« DS -DSisin FMS mode (i.e. connected to FMS) when a green circle is shown. A green circle with
a black X indicates that the computer is plugged in but the DS software is not linked (full FMS
only).

« BWU - Indicates the Bandwidth Utilization/Consumption for that particular team

+ Radio - Indicates that the DS is able to reach the radio on the robot

* Rio - Indicates that the DS is able to reach the roboRIO on the robot

+ Battery - Battery voltage reported by the Robot

+ Status - The state and mode of the robot. “A” indicates Autonomous, “T” indicates Teleoperated.
A red square means the robot is disabled; a green circle is shown when enabled. A black
diamond with an “E” is shown for an e-stopped robot

+ Avg Trip - The average time required to send a message to the robot and have the robot
respond (this is basically like a ping.) Units are in milliseconds.

+ Packets - indicates the number of packets dropped in the DS-to-Robot link. Typically there are
some lost packets. In a very tame wireless environment, this number will be less than 100.
(Note: this number can “underflow” to ~65000 which does not indicate an issue)

Below are many potential Field Monitor states are shown (but not an exhaustive list)
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Field Monitor

Prior to Prestart

M:999) READY TO PRE-START

---------

0.000 0.00 0 0

0.000

M: 999 READY TO PRE-START

Rows remain yellow until the DS and Robot have fully linked with FMS, at which point the row turns
white. If the team is Bypassed, the row turns brown (see above).

0.00 0 0

0 0
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Field Monitor

Pre-Start Complete

PRE-START COMPLETED

13.34

X
O
O
™
[ ]
)

M: 999 PRE-START COMPLETED

Team 1 has something plugged in, but not a DS (or DS software is not yet open).

Team 5 is actually plugged into Team 4's Driver Station, and so a yellow "M" is shown on Team 4
which signifies that whoever there must "MOVE" (because it's not Team 4). The team's DS will

indicate that they are plugged into the incorrect spot and should move to the correct Driver
Station.
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Field Monitor

M: 999 PRE-START COMPLETED
* Logs oS U Radic Riz Shatus Trg Torres o | | Wia s Pachets

0 0
3 9807
5 40442
0 0
(1] 0
13.34 2 54312

PRE-START COMPLETED

In this example, the team in Station 4 has a team number that is not one expected in the match.
Teams expected are 1,2,3,4,5,6, and the team number plugged into Station 4 is Team 8. So this
team gets a yellow "W" circle, that means, "Wait your Turn." This can also happen when a team for
the next match plugs in to a Player Station prior to a prestart.
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Field Monitor

Match Ready

MATCH READY

M:999 MATCH READY

Team 4 is Bypassed in this example.
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Field Monitor

Match Running

855 MATCH RUNNING (AUTO)

©-00-0
©-00-0 -
©-00-0
©-00-0 -
©-00-0 - -
0-00-0

MATCH RUNNING (AUTO)
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Field Monitor

Match Running (Estop and Disconnect)

MATCH RUNNING (TELEOP)

ch
=

(3]

65473

[
w0

65534

65333

00@000

M: 999 MATCH RUNNING (TELEOP)

In this example, team 4 has pressed their Estop, and team 1 has dropped robot communication
(and Radio communication).
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Field Monitor

Match Cancelled

MATCH ABORTED

Hads ey Balary

MATCH ABORTED

Shown after a cancel match button is pressed, or the Arena Estop. It will return to "Ready for
Prestart" promptly.
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Field Monitor

Match Over

MATCH OVER

0.00

Bl
1
1
1
HE
NN

M: 999 WAITING FOR SCORES

All teams are dropped when the match finishes (in many cases, their DS would remain connected,
hence the Green X marks)
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Match Logs
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Viewing Match Logs
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Selecting the Logs button in the upper left hand corner of the Field Monitor changes the display to
show a list of all completed matches. Users can select the Match Type using the dropdown box in
the top center and then scroll to the desired match or search by team using the box in the top
right. Clicking the green “Match/Play” button for a match will pull up the match graphs. Clicking an
individual team button will pull up the station log for that match. Click the Field Monitor button to
go back to the standard Field Monitor display.

Clicking on the Match Description will bring up the scoring details, as described later.
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Match Graph
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Clicking a match number from the logs page will bring up the Match log page. The Match log page
shows Battery Voltage and Trip Time for each team in a match on a graph. On a full FMS setup it
will also display Signal Strength (SS), Signal Quality (SQ), and Bandwidth Utilization (BWU). Click the
blue buttons in the top center to select the desired data, and then use the buttons in the second
row to select the teams to display data for (each row can be toggled). The top chart shows data for
the Auto period while the bottom chart shows Teleop. To return to the previous screen, click the
yellow Matches button. To go back to the Field Monitor, press the Field Monitor button.

Field Monitor Last Updated: 08-13-2019 Page 18



Field Monitor

Station Log
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Clicking a team number from the logs page will bring up the Station Log page. This page will show
a table containing timestamped entries of the data shown on the Field Monitor during the match
(+SS/SQ for a full field). This detail page is accessed by clicking the Team number (blue or red
buttons) on the "Matches" page.
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Score Detail
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Scoring details can be viewed from the match logs interface, freeing the scorekeeper to continue
running matches instead of entering Match Review. No edits can be made through the web. All
information on the score detail page is considered "for reference only" and the only official source
of information remains the scorekeeper.

The Score Detail shown here is in a slightly different format than the data shown on the frc-events
website (to the public). This is also where FMS shows the string it transmitted to the Robots (in the
blue box at the top of the page).
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Disclaimer

WARNING
WARNING

Robot can be dangerous. By using the Field Management System (FMS) Software, you understand
that in addition to the safety mechanisms built into the software, you, the operator, play a critical
part in making sure that the environment around you is safe before enabling robots. You should
only enable robots (use the "Match Start" button) when the robots are in a contained area and
segregated from humans, who may be injured due to the robot's motion. If you disagree, or are
not willing to use the software under these conditions, you should not proceed.

Off-Season Additional Disclaimer

The Off-Season version of the Field Management System (formerly “FMS Lite") is similar in
operation to that of the one used at official district and regional competitions but specially
adapted to better suit the needs of teams and volunteers who operate events throughout the off-
season. As such, some of the buttons, features or options that appear in the regular competition
season are not available in FMS Off-Season. In most cases, unavailable features are called out (as
possible) in the FMS User's Guide and describe what may be different about the installation.

This document is a supplement to the official EMS User’s Guide available on the FIRST website (and
located on this same site). This document will outline the unique network configuration for off
season events, while the FMS User’s Guide details the software operation.
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About Off-Season FMS and Requirements

Overview

The Field Management System (FMS) is the electronics core of a FIRST Robotics Competition (FRC)
playing field and encompasses both hardware and software components. The software package is
used to control all the field electronics (LED Displays, Station Control Cabinets, E-stops, enable/
disable of the Robots, network security, etc.) and is used to manage the event by creating match
schedules, scoring the matches in real-time, and posting information to the Audience screen. The
FMS Off-Season version is designed to work without the full set of FRC field electronics, but retain
much of the functionality that remains useful to events without FIRST hardware.

Additional information about the software can be found in the other articles of this
documentation.

Hardware Requirements

To run the Off-Season version the following minimum hardware items are required:

+ Laptop or desktop computer with Ethernet Port
+ WiFi Access Point (Linksys WRT610N or equivalent)
+ Ethernet Switch (Unmanaged, 8 port, qty 3 recommended)

Other items, such as speakers or a projector, are recommended to supplement the user
experience, but not required for basic functionality.

Software Requirements

In order to install Off-Season FMS, the target machine must meet these minimum requirements:

+ Operating System: Windows 10

* Processor Speed: 64 bit OS

+ CPU: 2.0 GHz

* Memory: 2 GB RAM

« Hard drive: 1 GB free hard disk space

+ Hardware: Ethernet and USB Port

+ Resolution: 1280x1024 or higher for best visibility
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Audience Display Requirements

If you wish to run the Audience Display in addition to the Off-Season FMS, on the same computer,
the target machine will need a modern video card and the machine must allow for it to be used as
an extended display. The resolution should be either 1920 x 1080 or 1280 x 720 for the 16:9
Audience Display. For game sounds the target machine will need a sound card and, if desired,
ability to output to a speaker system. The Audience Display can also be run on a separate machine,
as long as they are on the same Ethernet network.

Important Off-Season Notes

Do not install FMS Off-Season on top of a previous installation of the software. Due to annual
changes in areas such as the database, it is safest to completely uninstall and remove any previous
installations of FMS from your computer before installing a new version. For assistance in properly
removing a previous version, please see this article.

IMPORTANT: It is highly recommended that you do not install FMS Off-Season on machines that
are school or business “owned” or controlled, as they often include restrictive user accounts,
additional firewall and security programs, etc, which are not tested by FIRST and may interfere with
FMS's ability to function properly.
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Installation

Retrieve Installer

FMS OFF-SEASON SHOULD NOT BE INSTALLED ON TOP OF A PREVIOUS FMS OFF-SEASON
VERSION, YOU MUST COMPLETELY REMOVE THE OLD VERSION AND DELETE THE SQL
INSTANCE BEFORE CONTINUING. For help on doing this, please go to this article.

In order to install FMS Off-Season, download the EXE file from the FIRST website. The file contains
the necessary pre-requisites and is usually around 600 MB in size.

Access the Installer download from this site (look for the most recent available)

FMS (2017+) require a 64 bit OS. FIRST recommends Windows 10.

Installation Process

Depending on your machine settings, Windows may prevent the file from running since it was
downloaded from the Internet. To do this, right click on the Installer file and select "Properties.” On
the Properties menu, select "Unblock" and "OK." Then, attempt to run the installer by double-
clicking.
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By default, FMS will utilize port 80 (localhost) for its Web Portal. If you need FMS Off-Season to
operate on a different port, please see the section about using an alternate port. For most users,
the normal installation instructions should be sufficient.

+ Double-click the FMSOffSeasoninstaller_x.xx.exe to open the installation wizard.

Read the license terms. If you agree to the terms, click the box and select the Install option. You
can specify the install path using the Options button. By default, the program will install in:

C:\Program Files\FIRST\FMSExeOffseason (64 bit OS)

The install button may bring up the User Account Control box depending on your version of
Windows. If so, select Yes to grant FMS Off-Season access to install.

The FMS Off-Season installer will run and Windows will provide feedback on the progress.
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‘_ﬁ! FMS Offseason Setup = o
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When the installation finishes, you can close the installer.
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j{{‘;‘ FMS Offseason Setup — -
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Close

Desktop Icons

The installer will place an icon on the desktop. The FMS icon (red arrow) will open the Event
Manager (which includes the wizard that walks through the event, the control to turn robots on
and off, etc).

The Audience Display, which will display scores and team information (as well as playing game
sounds), will additionally add an icon if you elect to install it. For more information, see this article.
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Uninstalling

To uninstall the software, use the Programs and Features option on the control panel and select
“FMS Off-Season”, repair and uninstall options will be presented. SQL Server Express must be
uninstalled separately if desired. Uninstalling and reinstalling FMS Off-Season will recreate the
database. Be sure to create a backup of the database before uninstalling if you would like to retain
the contents of the database.
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Right click on the FMS icon (red arrow) on the desktop and select Properties. Under the
Compatibility tab, click the box next to “Run as an administrator” and select OK.

Launching FMS

Once FMS Off-Season is installed, you should see a shortcut on your desktop to “FMS”. FMS
requires administrative privileges on the machine in order to run properly. Make sure you have
configured administrative privileges as described previously for the FMS shortcut.
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Launch FMS Off-Season by double-clicking on the FMS shortcut. If you are prompted by “User
Account Control,” select Yes to give FMS access to run on your machine.

Field Management System

Once FMS is loaded you will see the following screen must agree to the warning to get started.
Beyond that, refer to the User’'s Manual for additional operating instructions.
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Evant Wizan

Launching Audience

Double click the “Audience Display” shortcut on your desktop to launch the Audience Display. The
audience display will appear with the “Background” and game logo visible. Only open the
Audience Display after configuring an event through FMS Event Wizard.

See the Audience Display information in the EMS User's Guide documentation for additional details
about using the Audience Display. Note: The Audience Display must be running in order to hear

game sounds.
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The Audience Display should run properly with no advanced configuration. You only need to follow
these instructions if you encountered trouble running the program out of the box.

If you have trouble running the Audience Display in its default configuration, you may need to use
compatibility mode. Open the location where you installed FMS, which is usually something similar
to:

C:\Program Files (x86)\FIRST\AudienceDisplayExeOffseason (64 bit OS)

Right click on AudienceDisplay.exe and select Properties. Under Compatibility, select “Run this
program in compatibility mode” and pick “Windows XP (Service Pack 3)” from the dropdown box.

Select OK. When you re-launch the Audience Display using the shortcut on your desktop, it should
run properly.

It's also possible to run the audience display remotely. If you wish to do so, please see the
appropriate configuration instructions in the User’s Guide. It is recommended to run no more
than two (2) instances of the Audience Display at any given time.
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Advanced Installation

By default, FMS will use port 80 (localhost) for its Web Portal. However, this can be changed if you
need FMS to use another port. Notice: The documentation references port 80 in examples. If
you install on another port, you would need to change the references in the documentation
to match.

Using a command line, navigate to the folder which contains the FMS Off-Season Installer. The only
user-configurable installation option for FMS is WebSitePort. Invoke the installer with the
WebSitePort argument specifying the port you would like to use. For example, to invoke the
installer with the default port (80) you would use the following command (you may need to change
the name of the .exe file in this example):

FMSOffSeasonlinstaller.exe WebSitePort=80

Proceed with the installation as described previously.

Shutting Down

To shut down the "FMS" application, simply click the "X" in the upper right. Only do this if a match
is not running.

To shut down the "Audience Display" application, simply click "Alt+F4" when the application is in
the foreground. Alternately, right click on the icon in the taskbar and selecting "Close Window."
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Network Hardware Configuration

Preparing the network for Off-Season events

Layout
Layout

Because FMS Off-Season is used at off-season events, the typical FRC field, electronics and
hardware are not normally available. As such, the host team or organization will need to provide
some basic network hardware in order to run the event. If you event has the full official
electronics, you should not use FMS Off-Season, you must use the official FMS build in order to talk
to network hardware.

At a very basic level, the Field Management System consists of a router, switches and a laptop/
desktop with the FMS software. In the above diagram, the six driver station computers can be seen
connected to switches on either side of the field (shown with red and blue lines). The switches are
then connected to the router, which usually resides on the scoring table. In most scenarios, the red
drivers should be on the right of the scorekeeper, as that is the way the software is configured to
appear visually. In the above diagram, an external monitor (such as a projector or TV) is connected
to the FMS machine and used to show the Audience Display. See below for more details about the
wiring.

Wiring

In order to operate an event effectively, you will need some basic cabling between the field
hardware. Use the basic field diagram from the previous section as a reference. The three driver
station machines on each end of the field are connected to a switch, which is typically placed
under the middle driver station, using CAT6 Ethernet cables. Depending on your venue, the cables
may need to be 15-20 feet. Each switch, one for the red alliance and one for the blue alliance, will
need a CAT6 Ethernet cable to run along the side of the field to the scoring table. These cables
should be at least 50-75 feet in order to reach the full distance. The router will also need a CAT6
Ethernet cable to the machine that is running FMS Off-Season.
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While CAT6 cables are recommended, CAT5e also work.

Router and Computer Configuration

The router and FMS Computer must also be configured. See the next article for instructions.
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Router Configuration

Router Notes

Your router will need to be configured in order to correctly communicate with robots that come to
the field. Many different kinds of routers can be used, but a Linksys WRT610N or equivalent is
recommended. The instructions in this documentation apply to many kinds of routers (WRT
shown), but may be slightly different depending on the hardware you use.

+ Open the router’'s web configuration, which is usually at an IP such as 192.168.1.1. You will also
need to log in to the router administrative pages.

IP Address

IP Address

As shown in the diagram, set the IP address to 10.0.100.1 and the Subnet Mask to 255.255.255.0.
Make sure you Enable the DHCP server with a Start IP Address of 50, Maximum Number of Users
of 100, and Client Lease Time of 10 minutes. Save the settings, and the router will apply them.
After about a minute, unplug the Ethernet from your computer and re-attach it to acquire a new IP
address. In your browser, navigate and login to the router again (which is now at 10.0.100.1).

Wireless Configuration

Wireless Configuration

+ Navigate to the Basic Wireless Settings for the router.

In Manual configuration, for 5GHz settings, select Network Mode of Wireless-N Only, Network
Name of [your event ssid], Radio Band of Standard - 20MHz Channel, Standard Channel of [your
event channel], and SSID Broadcast as Disabled.

For 2.4GHZ select setting for Network Mode of Disabled. Save the settings.
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Security

Security

+ Navigate to the Wireless Security for the router.

For 5GHz select settings for Security Mode of WPA2-Personal, Encryption of AES, Passphrase of
[your event passphrase], and Key Renewal of 3600.

For 2.4 GHz select settings for Security Mode of Disabled.

Save all your settings.

Note

You can adjust the settings as you see fit, but be sure to keep the teams and FTA at your event in
the loop to assist with troubleshooting any problems you may run into. Example images and steps
may not fit exactly with your router, but similar options should be available.
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Configure Robot Radios

Get those bots ready for play!

Instructions

Teams should use the FRC bridge configuration utility to program their robot radios for Off-Season
use. Please see this article for instructions.
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FMS Computer Configuration

Only complete these steps after completing the previous setup requirements.

Network Adapter
Network Adapter

Configure the network connections for the Ethernet port of the FMS computer.

Set the IP address to 10.0.100.5, Subnet mask to 255.0.0.0, Default gateway to 10.0.100.1, and
Preferred DNS server to 10.0.100.1.

Disable the wireless adapter (bluetooth, WiFi, and any others) if installed.

Firewall
Firewall

Disable all firewall settings on the FMS computer. Select Windows Firewall from the Control Panel;
Advanced Settings; Windows Firewall Properties.

For Domain Profile, Private Profile, and Public Profile select Firewall state of Off.

Driver Stations and Robots

Robots and driver stations should be configured to use DHCP to obtain IP addresses.
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Setting Up Your Event

This article is a supplement to the full documentation. See the full software documentation for
detailed instructions about particular elements.

Basic Steps

* In the event wizard create a new Off-Season event. Select the playoff and event settings you
desire.

* In the event wizard select the teams participating in the event. Additional teams may be added
if necessary at a later time. Even though team WPA keys are not used click Generate Security
Keys before leaving this step (Match Play will require keys to exist in the database)

+ Continue with schedule creation and generation as at a regular event, using the EMS User’s
Guide for assistance as needed.

Since off season events are not using the full set of FMS electronics, the Field Monitor (Website)
and Status (FMS) screens will always show Red for the DS-ETH state indicator (X) and 0.000 for the
BWU value as they are not available.
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Upgrading from a previous edition of FMS Off-
Season

In order to install an edition of Off-Season FMS on a machine that had a previous installation of
FMS (any previous year to your target install), some changes must be made prior to running the
installer.

If the target machine did/does not contain a previous version of FMS, Off-Season this article is not
relevant.

Heads Up! Running this process will delete all the match/scoring data from this machine, so
only do this if you're sure you won't need that data!

Uninstall the previous FMS Edition
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B/EME 4601500
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BC Driver 11 for SOL Server Microsoft Coposation 461 ME 12141001
3 Micrescht SQL Server 2008 Sebup Suppart Files Microscft Comperation BAME 10355000 d
HRST Product versior: 326307131
. Size: 474 MB

On your machine's Control Panel, look for the previous edition of "FMS Off-Season" and select
Uninstall. Upon successful uninstall, the screen at right will be shown.

Remove SQL Server 2014 (or 2016)

On your computer's Control Panel, navigate to Uninstall/Manage Programs, and find "Microsoft
SQL Server 2014" in the list. Select "Uninstall/Change" and then "Remove" from the menu that
appears. Depending on your machine, you may instead have Microsoft SQL Server 2016, but the
same uninstall process should be followed.
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Organize *  Uninstall/Change
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An instance selection panel will appear. Make sure "FRCSQLEXPRESS" is selected, then select
"Next."
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75 Rerngwve SOL Server 2014

Select Instance

Global Rules
Select Instance
Select Features
Feature Rules
Ready to Remave
Rermoval Progress
Complete

Specify the instance of SOL Server to modify.

Select the instance of SCL Server to remove. To remove Management Tools and shared features only,

select "Remove shared features onby™ and then click next

Instance to remove features from:

FRCSOLEXPRESS v b

Installed instances:

Instance Name Instance I Features Edition
FRCSOLEXPRESS MSSOL12. FRCSTLE... SOLEngine Express
< Back MNext > Canceal

Version
12.1.4100.1

Help

The Features menu will appear. Click the "Select All" button, then "Next."
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75 Remove SOL Server 2014

Ready to Remove
Rernoval Progress

Complete

N,

[ 561 Client Cennectivity SOK
Redistributable Features

- ()
Select Features

The 0L Server features on this computer are shown below. To remove a feature, select the checkbox next to the feature

name.
Global Rules Featurss: Description;
Select Instance FRCSOLEXPRESS | Includes the Database Engine,
Select Features [] Databese Engine Services the core senice for stonng,
Feature Rules Shared Features

precessing and secunng data,
The Database Engine provides
controlled access and rapid
transaction prncﬂsing.

y |

Select All Unzelect All

4

< Back Mlext = Cancel Help

The confirmation screen will appear. Select "Remove" to begin the process.
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= Remove SOL Server 2014 - ] X

Ready to Remove

Verify the SQL Server 2014 features to be removed.

Glokal Rules Ready to remove SOL Server 2014
Select Instance =} Summary
Select Features i+ Edition: Express
Feature Rules Action: Uninstall
Ready to R - General Configuration

= Features
EEmrsal P e - Database Engine Services
Complete |- S0 Browser

- SOL Writer

Configuration file path
CA\Program Files\Microsoft SOL Server120\Setup BootstraphLo T0518_084241 4 ConfigurstionFile.ini

= Back Rermiove Cancel Help

Windows will configure the changes to remove the old FMS database installation.
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7= Remowe SOL Server 2014

Removal Progress

Global Rules

Feature Fules
Ready to Remowe
Removal Progress
Complete

Select Features Instal|_SqlSuppert_Cpu3d2_Acton : PublishProduct. Publishing product information

Next = Cancel Help

When the changes are complete, you can click "Close."
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i Remove SOL Server 2014 o o *

Complete

Your SOL Server 2014 removal completed successfully.

Global Rules
Select Instance

Information about the Setup cperation or possible next steps:

Select Features Seatine =
Festure Rules Database Engine Semvices Succeeded

@ 501 Browser Succeeded
Ready to Remove K9 S0l Writer Succeeded
Removal Progress -é Setup Support Files Succesded
Complete

Summary log file has been saved to the following location:

\Program Fil

S Mi Sarvery 1204
2RBLOZE 20170518 12065754

Close Help

The FMS Off-Season installer will add the new version of the database to your machine as part of

it's standard installation process. There is no need to manually adjust other SQL settings prior to
running the installer.

Reboot

Reboot the computer before continuing.

Installing FMS Off-Season

For information on installing the new version of FMS, please go to this article.
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Failed Installations

o FMS Offseason
", .

COMPETITION

Setup Failed

One or more issues caused the setup to fail. Please fix the issues and then retry setup. Fer
more information see the log filg,

0B0070643 - Fatal error during installation.

If your machine is not compatible, or the installer encounters other problems, you can review the
log file for assistance. FIRST HQ is not able to provide individual troubleshooting assistance.
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Syncing Data with FIRST
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Availability

FIRST allows Off-Season events (who meet requirements) to synchronize their data and results with
FIRST HQ, similar to the way that FIRST posts results of official events during the competition
season. Off-Season events that meet requirement criteria will be able to have their events
included- meaning results will be posted to FIRST’s Event Results website (https://frc-

events.firstinspires.org/) and API (https://frc-api.firstinspires.org/v2.0/). FIRST has many partners
that use FIRST's data to power their apps, such as The Blue Alliance or FRC Tracker.

Sync is no longer available for the 2019 DESTINATION: DEEP SPACE season.

This is not available for versions of FMS installed on personal computers, our "FMS Off-
Season" software. This is available only on official FIRST fields that were used at 2020 Continental
United States competitions.

Requirements

To apply and participate for the 2020 season, the Off-Season event must requirements that
include:

+ End before November 8th,2020

* Use an official FIRST field, with FMS and Electronics

+ Have a 2020 certified FIRST Technical Advisor (FTA) present throughout the event

+ Have a required minimum number of teams in attendance (read details on the application
carefully, please)

* Note that this process requires all teams participating at the event to have participated in the
2020 FRC Season. For "unofficial" teams (like a "pre-rookie" team or a "second robot" team), FIRST
has reserved Team numbers 9985-9999, and they may be used to accommodate these teams. Off-
Season events may not "take" a team's number who isn't attending the event

* For example: If team 123 is not attending your event, but team 122 is, and brings a second
robot, you cannot use team 123 for the second robot. This would miss-represent team 123's
record as they are not actually participating. Instead, team 122's second robot could be any
number in the reserved range of 9985-9999.

+ Steady wired (ethernet) internet must be available throughout the event, at the scoring table.
This internet connection should have unrestricted/unfiltered access to ports 80 and 443 (data
sync is not WiFi compatible, only hardline internet)

* FIRST Staff are not available for Support of Off-Season events, the FTA is the troubleshooting
resource
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* FIRST does not build custom software for specific Off-Season events, all scoring and software is
written to match the most recent published version of the official Game Manual. Individual
scoring values or thresholds are not adjustable.

Additional terms will be displayed on the application, and should be read in detail.

FIRST has additional information and policies regarding the rental and use of official fields for Off-
Season events. They can be found in the Resource Library on the FIRST website.

Application

To apply for your Off-Season event to be included, please complete the following form at least 7
days before your event start date:

https.//frc-events.firstinspires.org/services/OffSeasonEvent
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Field Access Point
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Overview

The Wireless Acess Point used for 2017 FRC competitions was a Linksys 1900ACS running
customized OpenWRT firmware. In an attempt to provide a tested AP that can be used with
FMS Offseason, we are releasing a modified version of the firmware used during the season
that teams or individuals could load on their own devices.

This page provides an overview of the images. For download and installation information,
please see Loading OpenWRT.

@ While we have not yet had any issues with a device that could not be recovered using the
Recovery Procedure in the 80+ devices we have flashed this season, please note that
loading new firmware on a device or modifying device settings always carries some level
of risk. Additionally, loading non-manufacturer provided firmware onto the device may
invalidate your warranty.

The OpenWRT build used during the FRC season contained a specific set of drivers (including a
specific patch developed to address an issue that was seen when used with the OM5P-AC) and
modules that was tested to work with the OpenMesh OM5P-AN and OM5P-AC radios. This build
also contained a set of default settings such as usernames and passwords, network configurations,
and firewall configuration, that matched the desired configuration for the 2017 FRC season.

For offseason use, we are releasing 2 modified versions of our image that have been customized
for specific use cases.

Offseason Simple

The Offseason Simple image has been modified to be used either standalone, or with FMS
Offseason.

This image contains the same software used in the 2017 season image, but with the following
modifications:
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+ Username and Password have been reset to the default of root/root

* Network configuration has been modified to a simplified, non-VLAN configuration

+ Network configuration "flipped" (management network moved to single port) to better
accomodate offseason or multi-computer use cases using the built-in switch.

+ Wireless network has been simplified to a single SSID on each frequency (compared to 1 SSID
per robot which is reconfigured each match)

+ Firewall has been modified to allow access to the AP webpage/ssh from the single network and
to allow the Non-FMS DS->Robot Control traffic through.

¢ Ifyou are looking for an image to use the Linksys 1900ACS with FRC robots and aren't
sure which one you need, you very likely want Offseason Simple.

Offseason VLAN

The Offseason VLAN image contains the same software used in the 2017 season image, but with
the following modifications:

* Username and Password have been reset to the default of root/root
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Loading OpenWRT

This article describes how to load the customized FRC build of OpenWRT onto a Linksys 1900ACS
wireless access point. This customized build contains versions of various components that have
been tested to be (mostly) stable in the FRC use case. It also contains a default network setup
(network and wireless configuration, firewall, DHCP, etc.) appropriate for many FRC use cases.

Aquiring the firmware

Go to one of the following locations to download a ZIP of the FRC firmware build.

Offseason Simple

Offseason VLAN

The filename of the image files will always be constructed using the following pattern:
frc-DESCRIPTOR-YEAR.MAJOR.MINOR-mvebu-armada-385-linksys-shelby-squashfs-IMAGETYPE

DESCRIPTOR is a description of the specific type of FRC image. "offseason_simple" is typically
going to be the image you are looking for, this image removes all of the VLAN configuration from
the network configuration and reverses the ports from the standard FRC image to allow the 4
ports on the AP to be used as a switch in offseason configurations. "offseason_vlan" is identical to
the standard FRC image but with the username/password set to root/root and can only be
effectively used with network hardware that is sending appropriately tagged packets over a VLAN
trunk line plugged into the AP's yellow port.

YEAR is the year of the firmware build
MAJOR is the major release number

MINOR is the minor release number. This is used for internal builds and should always be 0 on
release builds

IMAGETYPE is the type of OpenWRT image. "factory.img" is the image that is used to switch to
OpenWRT from the factory Linksys firmware. "sysupgrade.tar" is the image used to update an
existing OpenWRT installation.
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From Stock Firmware

The following section describes how to load the FRC OpenWRT image onto the device from the
stock Linksys firmware.

Connecting to the AP

LINKSYS™ Smart Wi-Fi Setup

Linksys Smart Wi-Fi Setup

The most reliable way to connect to the AP is to set your computer to a static IP on the 192.168.1.*
subnet. The AP is reachable at 192.168.1.1 so it is recommended to set your computer to
192.168.1.2 with a netmask of 255.255.255.0. Plug your PC into one of the 4 ports labeled
"Ethernet" on the back of the AP.

Open a webbrowser and enter 192.168.1.1 into the address bar. The browser will automatically re-
direct you to the Linksys setup page.

Check the top box to indicate that you accept the License, then click the Manual Configuration
link the bottom left of the page.
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Login

Sign In

Log in with your router password.

H Internet connection is down Access Router

“rou must have an Internet connection to log into your Linksys Smart Wi-Fi account. m
To access your router settings without Internet access, enter the router password
and then click Sign in. After you log into your router, select Connectivity and then

the Internet Settings tab to view and change connection settings. You may need

to contact your Internet Service Provider for assistance with these settings.

Rebooting your modem and router may also fix the connection problem. To do this,

| English (United States) [ »|

dizconnect the power cables, wait 2 minutes, and then reconnect the power cables.

1. Wait for the internet connection attempt to time out, then click Login (screen not pictured).
2. Enter the default password "admin" and click Sign In.
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Access flash page

Smart Wi-Fi Tools

! Metwork Map

Lot i s ri
s I Linkays
| Guest Access Simeart Wi-F| Fosstrery

v Parental Controls
! Media Prioritization

- I ' -
Speed Test Link=ysiiea: Gaicat Mtk b QOFF:

- + LinksysOM42_SGHz 1 .

External Storage 24 GHL 550
SGHr 351
Pargmrnet

Router Settings Cummenly.

dk ¥
Owihind disaoas
Parantal Controts ana OFF:

ocal

0 CpenVPN Server

Click on "Connectivity" in the navigation bar on the left side to access the firmware flash page.

Off-Season FMS Last Updated: 11-24-2019 Page 41



Off-Season FMS

Flash Firmware

Connectivity

Naba o Nasse and Pasdwonrd | Raer Firmwane Lipdate

=

Actreity Lights

?‘

1. In the Manual section, click Choose File and browse to the downloaded firmware image, the
correct image should end in "factory.img".

2. Click Start

3. Inthe dialog that pops up, click Yes.

4. In the next dialog that pops up, click Yes.

5. A progress bar will appear indicating firmware update progress. After it completes, click Ok.

To reconnect to the radio at the 192.168.1.1 address, you will need to move the Ethernet cable to
the yellow "Internet" port on the AP. Alternately, you can change your computer back to DHCP to
connect to the radio at 10.0.100.2

OpenWRT upgrade

The following section describes how to load the FRC OpenWRT image onto the device when
OpenWRT has already been installed (including updating from previous FRC image).
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Connecting to the AP

@ B 192.168.1.1/cgi-bin/luci

Authorization Required

Please enter your usemame and password.

Usemame root %

Password %

[@ Login B Reset

Powered by LuCl Master (git-16.237.78341-d5f8c9b) / FRC FieldAP 17.3.0 49928

For both a stock OpenWRT image and an FRC image, the most reliable way to connect to the AP is
to set your computer to a static IP on the 192.168.1.* subnet. The AP is reachable at 192.168.1.1 so
it is recommended to set your computer to 192.168.1.2 with a netmask of 255.255.255.0. If you are
connecting to stock OpenWRT, plug your PC into one of the 4 ports labeled "Ethernet" on the back
of the AP; if you are connecting to an FRC image, use the yellow port labeled "Internet".

Open a webbrowser and enter 192.168.1.1 into the address bar. The browser will automatically re-
direct you to the LuCl login page.

Username: root
Password: "root" (for an FRC image) or blank for default OpenWRT

Then click Login.
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Flash firmware

OpenWrt Status System Metwork

Status

System

Hostname

Model =
Backup / Flash

Firmware Version Firmware

Kemel Version

Logout

RC FieldAP 17.3.0 ¢

r4.14

From the System menu, select Backup / Flash Firmware

Flash new firmware image

Upload a sysupgrade-compatible image here to replace the running firmware. Check "Keep settings” to retain the current configuration (requires an Open'WWrt

compatible firmware image).

Keep settings: ]

Image: Mo file selected [3 Flash image.

1. Locate the Flash new firmware image section of the page
2. Uncheck the Keep settings box. This will erase any changes you have made to settings such as
wireless network configuration, firewall, etc. but is required to get any updates to the FRC

default settings.

3. Click Browse...
4. Locate the image file. The correct image will end in "sysupgrade.tar".
5. Click Flash image... and wait for the process to complete. If you are upgrading from a stock

OpenWRT image, the page may never reconnect after the firmware flash. Wait about 5 minutes
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to be sure the process is complete, then change your connection to the yellow "Internet" port
to reconnect on the 192.168.1.1 address or change your PC to DHCP to connect on the
10.0.100.2 address.
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Default Settings

This article describes the default values of various settings in the FRC Offseason Simple image for
the Linksys WRT1900 ACS AP.

Network

Yellow "Internet" port: This port is configured with an IP of 192.168.1.1 (Note: The FRC Offseason
Simple image is not intended to allow connectivity to the Internet from the field network by
plugging an Internet connection into this port.). This port is intended as a maintenance connection
in case any added firewall rules or network settings prevent access from the other interface.

4 "Ethernet" ports: These ports are bridged together and configured with an IP of 10.0.100.2

5GHz wireless: This network is bridged with the "Ethernet" network and accessible at the same
10.0.100.2 address

2.4GHz wireless: If enabled, this network is bridged with the "Ethernet" network and accessible at
the same 10.0.100.2 address

DHCP

Yellow "Internet" port: DHCP disabled

4 "Ethernet" ports: DHCP enabled, will serve addresses on the 10.0.0.* subnet with a subnet mask
of 255.0.0.0

5GHz wireless: same as "Ethernet"

Wireless

5GHz Wireless
SSID: OffseasonFMS
Encryption: WPA2 AES

Key: DefaultKey
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Channel: Auto

Width: 20MHz

Hidden SSID: No
2.4GHz Wireless

DISABLED BY DEFAULT

SSID: OffseasonFMS24

Encryption: WPA2 AES

Key: DefaultKey

Channel: Auto

Width: 20MHz

Hidden SSID: No

Firewall

Firewall enabled by default with a default deny policy for traffic passing through. Allowed ports are
the ports specified in the Game Manual, the network management ports allowed in the regular
season firewall (e.g. ICMP, DHCP, etc.), plus the following additional ports:

« UDP 1110 - Used for DS->Robot traffic when not connected to FMS. This allows the AP to be
used for non-FMS offseason scenarios

The default policy for traffic into/out of the AP (i.e. not through) is to allow. This allows you to
connect to the AP webpage, SSH into the AP, etc.

This firewall policy means that many services will be blocked between the robot and DS such as
SSH, code deploys, FMS controlling a DS connected wirelessly, etc.
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Wireless Settings\Status

This article details how to view the wireless status and change the wireless settings for the FRC
OpenWRT image

Accessing the Wireless Overview

OpenWrt Status + System~  Network ~  Logout

Status

System

1. Using a web-browser, enter in the appropriate address based on how you are connected to the
AP (192.681.1.1 for the "Internet" port, 10.0.100.2 otherwise). If the web page does not come
up, make sure the AP is powered on (both plugged in and power switch turned on), and that
your computer is set to an approriate IP (192.168.1.* for the Internet port, DHCP otherwise).

2. Login using the default username/password of root/root

3. From the AP home page, hover over the Network menu and select the Wireless entry to
navigate to the Wireless Overview page.
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Wireless Overview Page

radio0: Master "OffseasonFMS” radio1: Master "FieldAdmin”

Wireless Overview

@) Marvell 88W8864 802.11nac (radio0) o @ Scan ||t Add
= Channel: 157 (5.785 GHz) | Bitrate: 117 Mbit/s oo
SSID: OffseasonFMS | Mode: Master . )
0, n
ol 100%  Bogip: 62-38-E0-09-FE-82 | Encryption: WPA2 PSK (CCMP) g @ Disable | & Edt o TS
o.\@& Marvell 88W8864 802.11bgn (radio1) B San (@ A
4 = Channel: 11 (2.462 GHz) | Bitrate: ? Mbit/s

SS5ID: FieldAdmin | Mode: Master . A
0, n
0% BgsID: 62:38-E0:09-FE-83 | Encryption: WPA2 PSK (CCMP) @ Disable ||@ Edt B Semov

Associated Stations @

=
SSID MAC-Address Host Signal / Noise RX Rate |/ TX Rate
& wian OffseasonFMS AC 86 7433 EATO 10011 Al 10/-34 dBm 130.0 Mbit/s, 20MHz, MCS 15

117.0 Mbit/s, 20MHz, MCS 14

The Wireless Overview page contains information about the status of the wireless adapters and
networks of the AP as well as a few buttons to change settings:

1. 802.11nac radio: This section contains information on the status of the 5GHz adapter (channel
and current bit rate)

2. Wireless Network: This section contains information on a specific wireless network on the
adapter it is listed under. This information includes the SSID (network name) and encryption
type

3. Disable/Enable: This button disables the particular network selected. If the network is
currently disabled, this will change to an Enable button.

4. Edit: This button brings you to the Wireless Network page for the particular network where you
can edit settings such as channel, SSID, security, etc.

5. 802.11bgn radio: This section contains all of the same details as 1-4 above, but for the 2.4GHz
adapter

6. Associated Stations: This section provides details on any clients currently connected to the AP
wirelessly such as what SSID they are linked to, the client MAC address, the client IP address,
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the signal-to-noise ratio on frames recieved from the client and the RX rate (the bitrate the
client is sending data at) and TX rate (the rate the AP is sending data to the client) of the client.

Wireless Network Page

Wireless Network: Master "OffseasonFMS" (wlan0)

tion covers physical settings of the radio hardware such as channel, transmit power or antenna sslection which are shared among al
o hardware is multi-SSID capable). Per network settings like encryption or operation mode are grouped in the [nferface

Device Configuration

General Setup | Advanced Settings

Status dl  WMode: Master | SSID: Offseason FMS
100% BSSID: 62:38:E0:09:FE:82 | Encryption: WPAZ PSK (CCMP)
Channel: 157 (5.785 GHz) | Tx-Power: 23 dBm
Signal: -11 dBm | Noise: -94 dBm
Bitrate: 117.0 Mbit's | Country: US

Wireless network is enabled Disable

Mode Channel Width
Operating frequency | N B 157 (5785 MHz) E| 20 MH:B
Transmit Power | 23 dBm (199 m! B
@ dBm
Interface Configuration
General Setup Wireless Security MAC-Filter Advanced Settings
ESSID | Ofiseasoni
Mods B
Network [ [lan: &
n i@
=]

@ Choose the network(s) you want to attach to this wireless interface o fill out the create field to dsfine 2 new network.
Hide ESSID [0

WMM Mode

(9 Bsckio Oeniow oo & Avpy

The Wireless Network page contains settings for the Wireless Adapter (top section) and specific
wireless network (bottom section). Note that the Offseason image has 1 network per adapter by
default.

+ Operating Freqency: Contains the Channel and Channel Width settings for the wireless
adapter. The image comes with this set to "auto" by default, but you may wish to do a channel
scan (there are free applications available to do this on iOS, Android, PC, etc.) and choose the
least congested channel. If you have at least 40MHz (2 channels) of clear space, you may wish
to use this setting to minmize the chance of bandwidth issues. Note: This AP image and the
OpenMesh radio have only been tested using the Band 1 (36-48) and Band 3 (149-165)
channels. Use of the Band 2 DFS channels is not recommended.

« Transmit Power: This setting is actually controlled by the legal limits embedded in the radio
firmware and the setting on the web page has no effect.
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Interface Configuration

* Wireless Security Tab: Clicking this tab will bring you to the Wireless Security settings (detailed
below). Click General Setup to return to the pictured screen.

« ESSID: The SSID (network name) of the wireless network

+ Mode: The mode the network is operating in. Should not be changed off of Access Point.

* Network: The OpenWRT "network" the Wireless Network is associated with. Should not be
changed off of wwan

 Hide ESSID: Hides the SSID in the beacon frames. This means that this network will not show
up or will be listed as "unknown" in the network listings of PCs, phones, etc. The OpenMesh
radios are capable of connecting to the network even if the ESSID is hidden.

* WMM mode: Controls whether WMM is enabled or not. Leave this checked.

Note: After changing any settings on this page, you must click Save & Apply in order for
the settings to be saved and loaded into the radio.

Wireless Security

Interface Configuration

General Setup Wireless Security MAC-Filter Advanced Settings
Encryption | WPA2-PSK E|
Cipher | Force CCMP (AES) E|
Key |ssssssssse -

|=] Back to Overview Save & Apply Save

The Wireless Security tab contains the settings for the security of the wireless network. To return
to the general settings, click General Setup.

* Encryption: Controls the encryption scheme used for wireless security. It is recommeneded to
set this to either Disabled (for no security) or WPA2-PSK (for enabling security)
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+ Cipher: Controls the cipher used with the selected security. Recommended to leave as Force
CCMP (AES)

+ Key: The encryption key used for the wireless security. Defaults to being displayed in dot-mode,
click the green arrows to toggle to regular character display. TO change the key, enter the new
key here and click Save & Apply below.
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Firewall Settings

As detailed in the Default Settings article, the image comes with the firewall enabled by
default. This article describes how to disable and re-enable the firewall. This article does not go
into detail on how to add additional rules to the firewall, if you wish to do this, we recommend
editing the /etc/firewall file directly (either via ssh or copying it off the device and then back on)
and using the existing rules as a template.

Accessing the Firewall Page

0] pe n\Wirt Status System Metwork Logout

Wireless Network: Ma

The Device Configuration section covers pl
defined wireless networks (if the radio hard
Configuration.

Device Configuration Firewall

1. Using a web-browser, enter in the appropriate address based on how you are connected to the

AP (192.681.1.1 for the "Internet" port, 10.0.100.2 otherwise). If the web page does not come

up, make sure the AP is powered on (both plugged in and power switch turned on), and that

your computer is set to an approriate IP (192.168.1.* for the Internet port, DHCP otherwise).

Log in using the default username/password of root/root

3. From the AP home page, hover over the Network menu and select the Firewall entry to
navigate to the Firewall page.

N
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Disabling the Firewall

General Settings Port Forwards

Firewall - Zone Settings

Traffic Rules Custom Rules

The firewall creates zones over your network interfaces to control network traffic flow.

General Settings
Enable SYN-flood protection
Drop invalid packets
Input
Qutput

Forward

Zones

Zone = Forwardings

lan: lan: ;21 =

EECHNS wwan: . Y & | =

) Add

ESEs sy
(]

Input Qutput Forward Masquerading  MSS clamping

acce:-lEl accectB accectB =] [ [ Edit i) Delete

a:ce:l ac:e:tB reject (] [ [ Edit %] Delete

—

To disable the firewall:

1. Set the default Forward rule to accept
2. Set the Forward rule for the teams zone to accept

3. Click Save & Apply
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Re-enabling the Firewall

General Settings Port Forwards Traffic Rules Custom Rules

Firewall - Zone Settings

The firewall creates zones aver your network interfaces to control network traffic flow.
General Settings
Enable SYN-flood protection

Drop invalid packets

Input accept B
Qutput accept B
Forward | accept ' o
- @
Zones
Zone = Forwardings Input Qutput Forward Masquerading ~ MSS clamping
lan: lan: 2| = acce:tB acceclEl acce:-lB ] = |Z] Edit | ] Delete
TEAmS wwan: St @ & | = acce:tB accept El acce:-lB =] =] |4] Edit ] Delete
. N
] Add

To re-enable the firewall

1. Set the default Forward rule to reject

2. Set the teams zone forward rule to reject
3. Click Save & Apply

@© Warning: Setting other entries to reject may prevent you from accessing the AP web page
and/or SSH. If this happens, you may be able to access the web page via the alternate
address (192.168.1.1 ont he Internet port vs 10.0.100.2 on the other ports.) If you are still

unable to access the AP, you may need to perform the recovery procedure described in
the Recovery Procedure article.
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Recovery Procedure

In the event you are unable to access your AP that has been flashed with the FRC OpenWRT
firmware, there is a recovery procedure available to boot to the backup partition. This will
restore all settings to the image defaults (as described in Default Settings) which should allow
you to access the device again.

Recovery

—

. Power off router with power switch.
2. Turn power back on and Power LED will light.
+ As soon as all LEDs turn off (~2s), power off router with power switch

3. Turn power back on and Power LED will light.
+ As soon as all LEDs turn off (~2s), power off router with power switch

4. Turn power back on and Power LED will light.
+ As soon as all LEDs turn off (~2s), power off router with power switch

5. Turn power back on and allow router to fully boot.
* It should now be booted to the alternate firmware partition
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Disclaimer

WARNING
WARNING

Robot can be dangerous. By using the Field Management System (FMS) Software, you understand
that in addition to the safety mechanisms built into the software, you, the operator, play a critical
part in making sure that the environment around you is safe before enabling robots. You should
only enable robots (use the "Match Start" button) when the robots are in a contained area and
segregated from humans, who may be injured due to the robot's motion. If you disagree, or are
not willing to use the software under these conditions, you should not proceed.
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Scorekeeper Step-by-Step
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Overview

Purpose

The purpose of this "Scorekeepers Reference" section (including the step-by-step) is to give FRC
Scorekeeping volunteers a handy reference guide and materials to supplement the more detailed
information that can be found in the full User's Guide.

It may be of help to Off-Season events, but is designed for official in-season events.

"Days" designed are assuming a regional schedule (typical regional) and may not apply to a
condensed (district) schedule.

Overview

The Field Management System (FMS) is the electronics core of a FIRST Robotics Competition (FRC)
playing field and encompasses both hardware and software components. The software package is
used to control all the field electronics (LED Displays, Station Control Cabinets, E-stops, enable/
disable of the Robots, network security, etc.) and is used to manage the event by creating match
schedules, scoring the matches in real-time, and posting information to the Audience screen. The
Scorekeeper, with direction and guidance from the FTA, manages the FMS during an FRC event.
This document IS NOT an exhaustive tome of all knowledge regarding Scorekeeper best practices,
helpful life lessons, or anything you should take with you if you're ever trapped on a deserted
island. Instead, this document is intended to provide some guidance and helpful reminders for
completing your role as a Scorekeeper.

THANK YOU very much from all of us at FIRST for volunteering your time and unique skills to
guide our events!
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Setup (Day 0)

Prepare the field and arena for play

Setup

For a three-day Regional event, setup is done on the day preceding the Practice matches; Regional
Directors can choose to also allow pit load-in during setup, but this does not affect setup activities.
For a two-day District event, setup may happen on the same day as Practice matches and robot
Inspection. For the purposes of this document, setup is just considered the “setup activity” and is
not specific to event type.

1. Check in with your FTA and find out of the FMS System has been setup.

2. Launch the FMS Event Manager software (if not already loaded)

3. Check to determine if the Internet Connection provided by the venue for FMS has an
overlapping IP range by checking the Smart Router - the Smart Router is a device within the
Scorpion that automatically handles issues between external venue and internal IP address
conflicts. As such, issues with the Smart Router will be handled on an individual basis.

+ Launch the FMS Event Manager software, and click on the “Settings” button at the top of the
application.
+ The “Network Status” tab in the resulting panel should be automatically selected. If not,
please select this tab.
+ Click on the button marked, “Get Smart Router Configuration” under the “Smart Router
(External)” heading.
+ If the “Venue IP” is marked as “unknown”, click the button again.
« Determine if the "Venue IP" (first item in the "WAN/Venue") and "LAN IP" (first item in the
"Local Network") are the same. If so, you may have an overlapping IP.
+ If the problem persists, the FTA should contact HQ Support.

+ If the venue requires a specific static IP address, uncheck “Use Venue DHCP” and enter the
details in the “Venue Internet” section. This should only be done with your FTA.

4. Once the FMS System is setup, contact HQ support via Slack to determine if there are any FMS
updates or maintenance that needs to be done for your event. It may not be possible for you to
perform a successful Data Download without authorization from HQ support. Do not create the
event database until HQ support ok’s you to complete this action.
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+ If an update was required, you will also need to update the Audience Display toughbook.
This can be done using the "Check for Updates" button within the Audience Display
configuration panel or by copying the installer to a USB drive (ask the FTA for one).

+ Remember, DO NOT launch the Audience Display software until a database has been
created for the event!
+ The easiest way to obtain the Audience Display installer (if the Audience Display
Application is not already installed on the computer) is to:
1. Ensure the remote Audience Display is on the FMS Network
2. Open a web browser (Chrome Preferred) to the following address:
* http://10.0.100.5/FRCDownloads
+ This will open a browser page to select the available applications to download.

3. Select the Audience Display application to download.
4. Install the Audience Display application on the local computer.

5. Load the Audience Display software on the Audience Display Toughbook ONLY if the event
database has been created. Without an event database, the Audience Display may not load
correctly.

+ The Audience Display has two hotkey combinations to load its configuration panel.
* CTRL-SHIFT-F12
« CTRL-SHIFT-C

+ Use the hotkey CTRL-SHIFT-1 to move and center the audience display onto the primary
monitor, or if using HDMI output use CTRL-SHIFT-2 to move and center the audience display

to the secondary monitor.
« A/V might want to run their own Remote Audience Screen. If so, let them follow the same

process to get an updated version of the Audience Display.

6. Within the FMS Event Manager software, click the “Field Test” button at the top of the
application and ensure all of the hardware is online.
+ All component LEDs should be Green - you may need to click “Refresh Indicators” to get
updated information. Some update via refresh, some only make you think they do.
* Any elements under “Field Hardware” that remain Red may need HQ Support to help
troubleshoot.
* The FTA should help troubleshoot all components of the Field.

7. Run Match Test and confirm that all field components operate correctly. This process should be

coordinated with the FTA
* You cannot access the Match Test area (the button will not become active) until the Data
Download step (Step 1) has been completed in the Event Wizard, an event is selected (Step
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11.

12.

13.

14.

15.

2), and the database has been created. Contact HQ support for assistance if this has not
been completed yet.

Coordinate with the FTA and A/V crew to ensure that all game sounds play correctly. You can
use the “Test Sound” buttons within the Audience Display configuration panel to play test
sounds, or use the continuous sound player in the audience screen’s Jump Menu (right-click the
Audience Display icon in the task bar).
Verify that the printer is working correctly.
Set up event by using the “Event Wizard” at the top of the FMS Event Manager software. Check
with Event Registration and make any necessary changes (add/delete) to the list of participating
teams. Verify with the FTA before making any changes.
Generate Practice Match schedules and activate the Practice schedule (Steps 3 through 6 in the
Event Wizard) and print out sufficient copies to distribute to teams (from the “Reports” button
at the top of the application). In some venues, the Pit Admin may only need a single copy of the
schedule and they'll go and make copies. Work with the Event Manager and the FTA to ensure
that the Practice Match schedule works within the overall timeframe of the practice portion of
the event.
Work with the FTA to determine if you need to print the Announcer’s Report for practice
matches. Often this is not necessary.
Work with the FTA to ensure that the WPA key file is transferred to the radio programming
kiosk. The WPA key file can be imported to the kiosk via the FMS network, or exported from the
“Practice Team Selection” step (Step 3) from the Event Wizard. Most FTAs will prefer to import
the key file over the network, so exporting the file should be a rare requirement.
Ensure the Backup Configuration settings have been set.

+ Select “Settings”, click on the “Backup Config” tab, and click “Browse” to set a backup

location.
* This MUST be on a thumbdrive or other external storage.

For events that move directly from Setup to Practice, go on to Practice. For all others, determine
when you will be leaving for the evening.
+ When you leave for the evening, please put the field lighting into “Night Mode”. You can
access “Night Mode” from within the “Settings” page, the button marked “Night Mode” is
under the button marked “Awards Mode” in the center top of the application.
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Practice (Day 1)

Prepare the teams for official matches

Practice

During Practice, teams will come to the Practice Field and run their robots according to a set
Practice Schedule. The actual schedule isn't “set in stone”, and different event types (Regional vs
District) will run Practice differently. It's recommended to run all Practice matches within a Practice
schedule to allow the FMS to log match data and robot data so that FTAs and HQ can examine
robot and/or field problems through the match logs.

1. Check in with the FTA.
2. Launch the FMS Event Manager software (if not already loaded)
+ Check with HQ Support to determine if any FMS updates or other software updates/
maintenance is required.

3. On the Audience Display Toughbook, load the Audience Display software (if not already loaded)

* If required, you will also need to update the Audience Display toughbook using the "Check
for Updates" button within the Audience Display config panel (use CTRL-SHIFT-C shortcut to
open on display computer).

+ Use the hotkey CTRL-SHIFT-1 to move and center the audience display onto the primary
monitor, or if using HDMI output use CTRL-SHIFT-2 to move and center the audience display
to the secondary monitor

+ A/V might want to run a Remote Audience Screen -

+ The easiest way to obtain the Audience Display installer (if the Audience Display Application
is not already installed on the computer) is to:

1. Ensure the remote Audience Display is on the FMS Network
2. Open a web browser (Chrome Preferred) to the following address:
* http://10.0.100.5/FRCDownloads
+ This will open a browser page to select the available applications to download.

3. Select the Audience Display application to download.
4. Install the Audience Display application on the local computer.
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4. Run a Test Match and confirm all field components operate correctly. This process should be
coordinated with the FTA. This may be an abbreviated version of the test conducted during
Setup depending on the time available and FTA preferences.

5. Check with Event Registration and make any necessary changes (add/delete) to the list of
participating teams. Regenerate the practice match schedule if there are any additions to the
team list (deletions are okay for practice schedules).

6. Ensure the Practice Schedule is Activated in the Event Wizard (Step 6).

7. Lunch Break Practice Matches

+ Generate a Qualification Match schedule using steps 7-10 in the Event Wizard.

BE EXTRA CAREFUL TO VERIFY THE SCORPION IS SET TO THE CORRECT TIMEZONE - FMS
WILL WARN YOU ABOUT TIMEZONE IRREGULARITIES, DO NOT CLICK THROUGH. IF THERE IS
A TIMEZONE MISMATCH ISSUE, CONTACT FMS SUPPORT IMMEDIATELY.

Print out sufficient copies of the Qualification Schedule Report to distribute to teams. In
some venues, the Pit Admin may only need a single copy of the schedule and they'll go and
make copies. Work with the Event Manager and FTA to ensure that the Qualification Match
schedule works within the overall timeframe of the event (start/end times, lunch period,
etc.). Then be sure to eat! Volunteers only get a shirt and food for 3 days work!

* Return to the Event Manager and re-activate the practice match schedule. This is

necessary in order to continue playing through the Practice schedule.

8. End of Practice
* In the “Settings” view, using the “Backup Config” tab, use the “Force Event Backup” button to
force a full event backup for the end of practice matches.
« Check with the FTA to determine if power will remain on or will be shut off overnight. If
power to the field will be turned off, shutdown the Scorpion server with direction from the
FTA.

If power will remain on in the venu, put the field lights into Night Mode. Otherwise, shut down.
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Qualification (Day 2)

Determine seeding for Playoff matches

Qualification

At most all events, Qualification occurs over more than one day; typically qualification runs for one
full day and up through lunch on the second day. The Qualification Schedule is generated on the
day preceding the beginning of Qualification, if possible. It is extremely important that all teams on
the Qualification Schedule are present and will be participating in the Qualification matches. If one
or more teams that are appearing on the Qualification Schedule leave the tournament prior to the
start of the Qualification matches, the Qualification Schedule should be regenerated to remove the
missing team(s). Work with your FTA to ensure all teams participating are present and ready.

1. Check in with the FTA.
2. Launch the FMS Event Manager software (if not already loaded)
+ Check with HQ Support to determine if any FMS updates or other software updates/
maintenance is required.

3. On the Audience Display Toughbook, load the Audience Display software (if not already loaded)

* If required, you will also need to update the Audience Display toughbook using the "Check
for Updates" button within the Audience Display config panel (use CTRL-SHIFT-C shortcut to
open on display computer).

+ Use the hotkey CTRL-SHIFT-1 to move and center the audience display onto the primary
monitor, or if using HDMI output use CTRL-SHIFT-2 to move and center the audience display
to the secondary monitor

+ A/V might want to run a Remote Audience Screen

+ The easiest way to obtain the Audience Display installer (if the Audience Display Application
is not already installed on the computer) is to:

1. Ensure the remote Audience Display is on the FMS Network
2. Open a web browser (Chrome Preferred) to the following address:
* http://10.0.100.5/FRCDownloads
+ This will open a browser page to select the available applications to download.

3. Select the Audience Display application to download.
4. Install the Audience Display application on the local computer.
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12.

13.

Run a Test Match and confirm all field components operate correctly. This process should be
coordinated with the FTA. This may be an abbreviated version of the test conducted during
Setup depending on the time available and FTA preferences.

Make sure the Qualification Schedule is activated within the Event Wizard.

[ NEW FOR 2019 ] Export the Qualification Schedule in Excel format for the Match Observer
judges. The Match Observer judges will bring a USB Flash Drive to the scoring table once the
Qualification schedule has been created (likely before), please save a copy of the qualification
schedule in Excel format to their USB Flash Drive.

[ NEW FOR 2019 ] Print a copy of the Award Eligibility Report for the judges. This report can
actually be printed at any time AFTER the schedule has been created, but it must be printed for
the judges. The judges will come by the scoring table, and having it printed out ahead of time is
a great way to say "thank you in advance for providing me a copy of the awards!"

Generate and print the Announcer’s Report for Qualification Matches.

Print the Qualification Match schedule, if not done already

It may be necessary to select the first Qual match in the schedule before prestarting the first
match. It's not that we don't trust you, but only Santa knows if you're being naughty or nice.

. Once all robots link to the field, the Rocket Nosecones will turn off ONLY if you're in “Set

Audience Display.” “Set Audience Display” is also required in order for the Field Stack Light to
turn Green.
+ Also note that the Referee input status will also affect the Stack Light; it will illuminate the
amber LED if any of the referee panels have not yet submitted “pre-match conditions.”

End of Qualification Day 1

1. Use the “Settings” button, “Backup Config” tab, “Force Event Backup” button to ensure the
event database is backed up.

2. For three-day Regional events only, input Friday Award winners in the Event Wizard. To
assign the award, click on the award and click “Assign Award” and complete the pop-up box.
Once all awards are announced and entered, click the “Post” checkbox on each one
modified and click “Upload Award Assignments” ONLY AWARDS WITH A CHECK MARK WILL
BE POSTED ONLINE. Uploading will immediately post the awards to the web API, though
there’s a 10 minute cache on the website.

1. During the Awards Ceremony, put the field lights into “Awards Mode.”

2. Check with the FTA to determine if power will remain on or will be shut off overnight. If
power to the field will be turned off, shutdown the Scorpion server with direction from
the FTA. If powered, put the field lights into “Night Mode.”

End of Qualifications (to Alliance Selection)

1. Use the “Settings” button, “Backup Config” tab, “Force Event Backup” button to ensure the
event database is backed up.
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2. Print the Qualifications Ranking report for the Announcer as soon as the final qualification
match has completed.

3. Use the Alliance Selection (Step 12) in the Event Wizard to set alliances as they are picked.
Use the video switcher at the bottom of the screen to select between the “Alliance” and
“Available Teams” audience screens during the Alliance Selection ceremony. Try not to roll
your eyes too loudly when someone “graciously accepts.”

4. Immediately following Alliance Selection process, the playoff schedule must be built VERY
QUICKLY so that the Backup Robots report and Playoff Coupon report can be printed out.
The Backup Robot report must go to the HEAD REFEREE immediately (so that they can hand
it to another Referee or Queue staff to handle backup robot acceptance) and the Playoff
Coupon report should be cut up along dotted lines so that the teams will have Timeout and
Backup coupons.

+ Build the Playoff Schedule (Event Wizard Step 13). All that needs to be known is the time
which Playoff matches will begin, and the number of matches in playoffs is always 21.
Matchmaker is not used in Playoff Match Generation.

+ Activate the Playoff Match Schedule (Event Wizard Step 14).

5. Print Backup Robots Report, Playoff Schedules, Backup and Timeout coupons, and initial
Announcer reports (only the pages that pertain to the Quarterfinals).

6. Before you leave for lunch, use the video switcher to either display the Quarterfinal bracket
or use the Messages tab to put a lunch message (using the Background view).
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Playoffs (Day 3)

Determine the event champions

Playoffs

For 2019, Playoffs are best-of-3 matchups in three phases: Quarterfinals, Semifinals, and Finals.
Each phase will play according to the bracket designed for each. After each phase new schedules
(for queue staff) and Announcer report (only those pages pertaining to the next phase of
competition) should be printed. Only print the report if the announcer needs it!

1.

2.

Announcer Reports (pertaining to the specific matches) should be printed at the beginning of
each phase.
Limited numbers of schedules should be reprinted for queue staff and essential personnel at
the beginning of each phase.
Bracket Reports should be printed for the Head Referee and Game Announcer at the beginning
of each phase.
Field Timeouts should be performed (using the Timeout button) in the following instances:

+ Immediately Preceding Back-to-Back matches due to Tiebreaker Matches (all finals and

overtime matches are back-to-back, and thus they all have field timeouts)
« Immediately Preceding any Finals matches

Stay calm, stay hydrated, enjoy the matches, don't get caught up in the hype. Remember, you're
not a Referee. Let them do the heavy lifting, only support their actions, don't try to direct them.
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Awards

Reward teams for their season of effort

Awards

[NEW IN 2019] Whether you're attending a DISTRICT or a REGIONAL event, the process is now the
exact same!

1.

[NEW IN 2019] Work with your Event Manager, Head Judge Advisor, and/or Emcee to get a copy
of the awards before they are announced on the field during the Awards Ceremony. ALL
awards are double-checked against eligibility criteria, which requires all awards to be entered
into FMS prior to the Awards ceremony.
Enter awards in the event wizard, being careful to prevent wandering eyes from accessing the
awards. Confidentiality is CRUCIAL in this step, but so is accuracy. MAKE SURE that you pay
attention to all warning boxes, double-check the spelling of all names, and verify everything
twice! DO NOT post the awards nor submit them - awards that are submitted are
immediately posted online and are available via the FIRST APl and online.
[Regional Events Only] Once all awards are entered move on to the Wildcard step and ensure
that there are four (4) green checkmarks. Once verified, click “Calculate Wildcards"” to allow the
system to calculate wildcards.

* In the Reports area, generate the Wildcards Script via the “Wildcards Script” under “Other

Event Reports” and print it out. Hand this to the Emcee with our regards.

[ALL EVENTS] Once ALL awards are complete, select the POST boxes next to each award and
click “Upload Award Assignments.”
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Archive and Upload

Tell HQ you're done!

Finish Event

This is the very last step you should perform on the server, and it's the one step your HQ support
person has probably been dying for you to do for the last half hour. Before doing this ensure your
Awards are completed, and contact your HQ support person and ask if there’s any other tasks to
perform before completing the final Event Upload using the Event Wizard. Once you complete the
upload step, it's a pain to go back and do anything else as this completes and closes out the event.

1.

2.

If, and only if, the support person gives you the go-ahead, perform the “Upload Event Data”
step by clicking the button.

Hold on when it says it's done!' The HQ Support team needs to verify that they received
the upload. Support may need to remote into the system to perform a backup manually if the
operation fails, so please don't run away and leave.

Once they're done, and have verified that everything is good, you can close all applications and
log off and shut down the Scorpion server.

Assist with Field Pack-out, if possible.

Thank YOU!

THANK YOU AGAIN FOR VOLUNTEERING YOUR TIME WITH US!
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FMS Whitepaper

The purpose of this document is to provide an insight to the functional structure and method
by which the FIELD MANAGEMENT SYSTEM (FMS) is implemented on a typical FRC field. All
rules information should be directed to the season-specific FRC Game Manual, as that is the
authoritative source for rules and regulations. This document is purely for informational
purposes.

Role of the Field Management System (FMS)

The FIELD MANAGEMENT SYSTEM (FMS) is the electronics core responsible for controlling the FIRST
Robotics Competition (FRC) playing field. The FMS encompasses all field electronics, including the
Field Management server, Referee Panels, Field Access Point, Team Stack Lights, Emergency Stops,
etc. Additional hardware and software components may be added to the FMS for each years'’
challenges.

The FMS is also responsible for coordinating control of the Driver Stations and robots during a
match, as well as providing the pipeline for them to communicate. The FMS also provides the
infrastructure for real-time score-keeping, and logs diagnostic data during the event. Finally, the
FMS provides data to the Audience and Pit Displays.

The FMS is based on Ethernet architecture. End devices such as the Driver Station, Referee Panels
and other field components communicate over a wired Ethernet interface. Numerous other field
electronics (such as Stack Lights and Emergency Stops) also connect to devices that, in the end,
communicate over Ethernet to the rest of the network. Wireless communications (WIFI) is only
used to communicate with the robots during a match.

Although the FMS Field Network is all on one physical network, this physical network is split into
Virtual Networks (VLANS), to ensure each team’s communications are independent from other
teams, as well as the rest of the field electronics.

The goal of the FMS is to provide a unified, secure and robust solution to running FRC matches in a
fair and consistent manner. Many protocols and procedures are put in place to ensure the FMS is
operational and running to full capacity.
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The Field Network

Components

The FMS is made of many components, all working together in unison to provide the full
functionality of an FRC field. This section contains most, but not all, of the field electronic
components and has been generalized to be season-agnostic.

The Field Router

The Field Router is located inside the FMS roadcase, and is used to provide the FMS network with
an internet uplink to the venue connection, route all cross-network traffic, and establish routing
rules and VLAN configurations. The Field Router does not directly connect to any other member of
the network other than the Score Switch. All active interfaces on the Field Router are 10/100/1000
Gigabit Ethernet.

The Score Switch

The Score Switch is located inside the FMS roadcase, and is the central point for all
communications on the Field network. The Score Switch connects the Station Control Cabinets
(SCCs), Field Access Point, FMS server and a secondary, unmanaged 10/100 Fast Ethernet switch,
which connects to the Arena Stack Light and Programmable Logic Controller (PLC). All interfaces on
the Score Switch are 10/100/1000 Gigabit Ethernet.

Another 10/100/1000 Switch is located external to the FMS roadcase, usually located on the
scoring table. This switch connects to the Score Switch and is used to interconnect Referee Panels,
Pit/Audience Displays and the FIRST Technical Advisor (FTA) Field Monitor.

The FMS Server

The FMS server runs the FMS software, and is connected directly to the Score Switch. The FMS
server is responsible for managing field play, scoring, field control, as well as the Audience and Pit
displays. It also provides the FMS graphic overlay used on the video displays at the event. The FMS
also manages the Driver Stations of each alliance.
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The FMS server does not communicate directly with the robots. All communication is between the
FMS server and the Driver Station, including states (Enabled, Disabled, Teleop, Auto, etc),
Emergency Stop status, Match Time, and more. If the Driver Station loses connection with the FMS
software, the watchdog function onboard the robot halts control and disables the robot.

The FMS server also collects diagnostic status from Driver Stations, field electronics, robot radios,
and the National Instruments roboRIO to diagnose issues and log match play. This data includes,
but is not limited to, ping status, robot code status, packet trip time, bandwidth utilization and
battery voltage. All robot data is first communicated from the robot to the driver station, and then
from the driver station to the FMS server.

There is a second FMS server included with the field that can be swapped out as a spare at any
time. The configurations for both are identical.

The Programmable Logic Controller (PLC)

The Rockwell Automation Programmable Logic Controller (PLC) is located inside of the FMS
roadcase, and is responsible for keeping track of the field scoring equipment. Over Ethernet, the
PLC communicates with other field electronics (many of which are season-specific) to keep score
count, and update the FMS server. This offloads some of the work done by the FMS server and
allows much more advanced control over other season-specific field electronics.

Station Control Cabinet (SCC)

Each alliance on the field, red and blue, has its own Station Control Cabinet (SCC). A 3rd, spare SCC
is included with the field. There are 2 versions of the SCCs in use at FRC events, but the
functionality is the same.

Version 1 contains a primary Ethernet switch connected to the Score Switch with a 10/100/1000
Gigabit Ethernet trunk line, and one secondary Power over Ethernet (PoE) 10/100 Fast Ethernet
switch.

Version 2 contains one 10/100/1000 Gigabit Ethernet Switch capable of Power over Ethernet (PoE),
connecting to the Score Switch with a 10/100/1000 Gigabit Ethernet trunk line. There is no
secondary switch. Version 2 was introduced at the start of the 2017 season.

All switches in the SCC are managed switches.
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Each Driver Station connects to a dedicated a port on the “main” switch. Each of these ports is
assigned its own VLAN interface. In Version 1, this is a 10/100 Fast Ethernet connection, in Version
2 the connection is 10/100/1000 Gigabit Ethernet.

On each SCC, a port on the primary switch is dedicated to the LED Team Signs (+ Timer LED Sign),
as well as to the Rockwell Automation Armorpoint I/0O device used to connect the Driver Station
Stack Lights and Emergency Stop buttons.

Ports on the secondary switch (or main switch in version 2) are dedicated to other miscellaneous
equipment, such as Referee Panels, lighting controllers, or MiniSCCs, used to control other field
devices, such as scoring devices located in the Alliance Stations. Devices outside the core
infrastructure of the playing field network are not discussed in this whitepaper.

The Field Wireless Access Point

The Field Wireless Access Point (WAP) broadcasts and receives wireless data from robots on the
playing field. The Field WAP hosts a hidden SSID for each robot scheduled to play on the field, all of
which are multiplexed over a single wireless interface. Each SSID is allocated a VLAN to the
corresponding Driver Station.

The Field WAP connects to the Score Switch through a 10/100/1000 Gigabit Ethernet trunk line. The
switch ports on the Field WAP are unused and unallocated, only the WAN (trunk) line is used.

The Field WAP uses the 802.11n Wi-Fi standard, and the 5GHz band is reserved exclusively for
robots. The standard configuration employs a 20MHz channel, with the option for 40MHz, and
employs WPA2/AES encryption with a unique key per team, per event.

Referee Panels

There are typically multiple Referee Panels located around the field. There is no standard
configuration or location for these panels as it dictated by the season’s game. It is common for
there to be at least 5; 3 on one side, and 2 on the other. The panels are used to input fouls, tech
fouls, yellow and red cards during the match, as well to award points that are not scored
automatically.

The Head Referee panel includes controls for the LED light strings on the playing field, declaring
when it is safe for field staff and team members to enter the field, and to initiate a referee review
of the match.
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Robots

Each robot contains, at minimum, a wireless radio and robot controller (roboRIO). The wireless
radio is configured in bridge mode to communicate to the Field WAP using an assigned SSID and
WPA Key, which then communicates with the robot controller and any other devices on the robot
at the discretion of the team. At each event, each team is assigned a unique encryption key.

The robot radio is responsible for connecting to the field, as well as implementing the bandwidth
limit. Each team must configure their radio at the event before it will successfully link with the Field
WAP. Radio configuration kiosks are provided for this purpose.

Additional Non-Field Components

Additional devices may be introduced to the Field Network at the FTA's discretion, such as a tablet
or mobile device used by the FTA to view diagnostic information, logs, etc. while on the field prior
to the start of a match. This is commonly used to monitor a robot’s connection state, and is often
used when troubleshooting a robot that does not connect to the field. It is also used during
matches if a robot suddenly loses connection or experiences problems. The Game Announcer may
also connect to the Field Network to access and provide up-to-the-minute team statistics to relay
during the match.

These wireless devices operate only on the 2.4GHz wireless network and do not overlap with robot
communications.

Field Network

The figure below shows a basic network diagram of the FMS field network setup. VLANs have been
labelled to indicate how networks are separated. Robots and other equipment are excluded from
this diagram.
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VLANs and Network Policy

The FMS field network is split into multiple networks using VLANs, a method by which data is
encapsulated on the trunk lines, and then distributed at the switch based on its configuration. This

is employed on the field to ensure each teams’ connection to their respective robot is private from
other teams on the field.

The Field Router sets up the VLANs 10, 20, 30 (Blue), 40, 50, 60 (Red) and 100 (Admin). The switches
(and Field WAP) then assign specific ports (or SSIDs, in the case of the Field WAP) to each VLAN,
allowing that port to become isolated form the rest of the network. Each VLAN consists only of the
Robot, the Driver Station, and the FMS server. The FMS server is a part of the Admin VLAN, but the
Field Router is configured to permit it communication with the Driver Station of each VLAN.

The Admin VLAN is the only VLAN capable of reaching the venue Internet. This allows the FMS
server to upload match results and awards information to FIRST servers, as well as download team
information. The Admin VLAN is not accessible to robots and driver stations.
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Addressing

The Field Router does not provide a DHCP server to the rest of the Field Network. Instead, this is
handled by the FMS server, with 7 DHCP pools being allocated (one for each VLAN). The 6 team
DHCP pools change depending on what teams are scheduled for that match (10.TE.AM.xx). The
Admin VLAN has mostly statically addressed devices, with some, such as Referee Panels, running
on DHCP.

Team IP addresses follow the 10.TE.AM.xx scheme, and are dynamically addressed with DHCP
unless otherwise configured by the team. Prior to the beginning of the match, the FMS server
sends new configuration parameters to the switches on the field, to reconfigure their VLAN
settings to accept the new IP addresses. The Field Router and Field WAP are also reconfigured
using this process. The Prestart process is described at length later in this paper.

Network Bandwidth

The FMS Field Network has limited bandwidth available. There is an imposed 4Mbit/s limit for each
team via the robot radios to ensure no one team overloads the system, causing packets to drop
for other teams. Given that each wireless SSID that the Field WAP handles is multiplexed, this adds
up to a total of 4x6=24Mbit/s for the Field WAP. All other traffic on the FMS Field Network is not
limited by bandwidth.

The Robot Radio prioritizes certain communications over others. Driver Station control and status
packets are the highest priority, followed by Network Tables, then all other traffic (e.g. video).

Driver Station and Robot Communications

The Driver Station to Robot Communication is identical to that of a system without the FMS in
terms of packets. The only difference is that on an FMS network, the packets are routed through
the FMS Field Network, then to the Robot. These packets include control data for your robot,
telling it what state it should be in and what the values of the joysticks are. The FMS does not send
any packets to your robot.

The following ports are opened for communication between your Robot and Driver Station. All
other ports are blocked. All ports are bidirectional unless otherwise stated.

« UDP/TCP 1180 - 1190: Camera Data
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« TCP 1735: SmartDashboard

« UDP 1130: DS-to-Robot control data

« UDP 1140: Robot-to-DS status data

« HTTP 80: Camera/web interface

« HTTP 443: Camera/web interface (secure)

« UDP/TCP 554: Real-Time Streaming Protocol for h.264 camera streaming
+ UDP/TCP 5800-5810: Team Use

Teams are permitted to utilize ports 5800-5810 for their own purposes, or any other open ports
(other than 1130 and 1140) if not already allocated.

Your robot will report data about itself to the Driver Station, which is then, in turn, forwarded to
the FMS. This includes data about your robot including what motors are being used, what
language it was programmed in, and other metadata. This is then forwarded to FIRST for statistical
purposes. This process is known as “Usage Reporting”, and is discussed at length later in this
whitepaper.

The FMS server communicates to the Driver Station through the Field Router, with a routing
exception, allowing the FMS server to send data to the team VLAN. This includes critical data, such
as what state the robot should be in, match time, and other details. The Driver Station also sends
data back, such as battery voltage. Logging of data is discussed at length later in this whitepaper.

Logging and Data Collection

Robot and Driver Station Logging

During the match, the Robot forwards data about itself to the Driver Station, such as battery
voltage. The Driver Station combines this with its own log data and forwards it to the FMS server.
All this log information, along with diagnostic data from the field, is combined to produce a log that
can be read by the FTA during, or after, a match in order to diagnose potential issues. Below is a
list of all data that is logged by the FMS.

+ Timestamp (local time)
« Match Number

« Team Number

« Match Time

« Alliance

* Mode (Auto/Teleop)

+ DS in FMS Mode (yes/no)
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« Robot Mode (enable/disable)

+ Estop state (on/off)

* Robot Link (yes/no)

+ Bandwidth consumption over the wireless link

+ Strength of the signal transmitted by the robot radio
+ Signal-to-Noise Ratio of the wireless link

*+ Average packet trip time between DS and Robot

* Number of missed packets between DS and Robot

+ Total number of packets sent by DS to Robot

* Robot Battery Voltage

Usage Reporting

At the beginning of the match, the Robot forwards some Usage Reporting data to the Driver
Station, which in turn reports it to the FMS server, which in turn reports that to FIRST HQ's servers.
This data is collected throughout the season and usually released at the end of the season to give
some statistics and insight into what teams are using. The data included in Usage Reporting is, but
not limited to, the following:

« Motor Controllers used

* Programming Language

+ Accelerometers / Gyros used
* Joysticks Used

* RobotDrive class used
Smart Dashboard used
Ultrasonic devices used
I2C/SPI used

Field Status Indicators

Team Stack Lights

On the field are located 6 stack lights, one per team. Each stack light contains two LED sections
equal to the alliance color (red or blue), and an additional amber LED used to indicate Emergency
Stop status. Below is a table representing the state of the stack lights and what they indicate.
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Alliance Color

Amber Color
N/A

Estop pressed/enabled

Flashing  No connection to robot or station bypassed
Solid Robot Enabled
Off Connection Established to Robot

Field Stack Light

Estop not pressed/disabled

The field has its own stack light that is typically used by the FTA and Field Staff to determine what
state the field is in. There are 4 LEDs on the stack light, and a buzzer. Below is a table representing
the state of the stack lights and what they indicate.

LED Red LED Blue LED
Flashing Match N/A
Ready
Match Red Alliance Blue Alliance
Solid running/ notready(e.g. notready (e.g.
Field not all robots not all robots
enabled connected) connected)
Match Red Alliance Blue Alliance
ready (all ready (all
Off not
Ready robots robots
connected) connected)

Green
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Amber LED Buzzer

During Match:

Scoring

malfunction

(e.g.jammed,  Match Ready (single

sensor chime, coincides with

blocked) green LED beginning
to flash)

Post Match:

Waiting for

Referee

N/A N/A

Pre-Match

Start:

Referee Ready

Post-Match:
Referee Done

Waiting for Match
Ready
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The Match Play Process

Match Prestart

During Prestart, configurations are deployed to the networking systems that comprise the FMS to
setup team-specific VLANSs, IP addresses, security settings, etc. During this time, the LED signs on
each Player Station are updated to reflect the teams configured to play in the upcoming match.

After Prestart, each Driver Station connected to the FMS displays “FMS Connected” on the
dashboard software. If a team is located in the wrong Player Station, the dashboard software
indicates the correct Player Station to which the team should move.

A match cannot start until the state of all Player Stations is known. The two states which permit a
match to start are:

1. The Driver Station configured for the Player Station is connected and linked with the FMS and
the corresponding robot is linked with the Driver Station

2. The Player Station is bypassed. The FIRST Robotics Game Manual outlines the specific rules
outlining when a team is eligible to participate in a match. For the sake of this whitepaper, we
are using the lower-case term bypass to define only the state of the Player Station from a
software perspective.

Match Play

During Match Play robots are enabled, scoring mechanisms activated, Referee panels enabled, and
the FMS audience screen is displayed. The scoring mechanisms communicate with the FMS server
directly, or with the PLC located in the FMS roadcase, which in turn communicates with the FMS
server.

A match is stopped by cancelling it via the FMS software interface or by pressing the Field
Emergency Stop button located on the Scoring Table. When stopped, all robots are immediately
disabled, scoring mechanisms stopped, and the foghorn sound played.
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Match Scoring

Matches are scored via Rockwell Automation sensors and counters that link back into the PLC,
which tells the FMS the counts and different game states. Other sensors may be used depending
on the season’s field configuration.

Once the FMS has received the final penalties/scoring, the scorekeeper waits for the head referee
for any changes to the score last minute, and then submits the score.

Match Publishing
Provided an event has an internet connection available, the FMS server uploads match data upon
completion of a match following the Match Scoring process to an Azure MS SQL Database.

If the event does not have Internet available, event data is backed up to a USB drive. The FTA at the
event then uploads the event database as possible to HQ for posting to Azure.

The database is queried via the FMS API (Documentation available here: https://usfirst.collab.net/
sf/projects/first community_developers/) and is available to users who request access.

The data model is year specific, due to game scoring breakdowns being available.
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