Airspace
Management

Because planes shouldn’t crash into each other in the sky
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What’s in a mission plan . -

e
® o
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y aar)
Planes & Personnel Place & Time
Purpose Who will carry out When and where Details
the mission with the mission will
which equipment? happen Related objectives,

Common examples:
Striking or spying

e

supporting logistical
information, etc.



Anatomy of an airspace

How to book a conference room in the sky

Location: Lat/Long

The exact geolocation for the
planned mission - often using
pre-defined “killboxes” or a single
focal point

Timing

A one-time “reservation” block of
anywhere from 1-24 hours,
sometimes recurring

Altitude: Airspace height

A 5,000-25,000 foot tall slice of the
sky above the airspace location

Shapes, tracks, tankers

geometric shapes of airspace,
paths for planes to get to/from the
airspace, and potential in-air gas
tank pit-stops
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AIRSPACE CONTROL MEANS REQUEST

(ACMREQ)
I. Requester’s Information
Rank/Name: Phone: (DSN f outstde 40C)
Duty Position: Duty Location:

IL. ACM Information (Fill Out All Applicable Items, Instructions on Reverse)
Type of Request: «ieions  CO0New [ Change [ Delete
ACM Name: ACM Usage:

(Options on Reverse)

Activation Period:

From: (Date/Time) / ATO(s) Affected:
To: (Date/Time) /

Coordinates: (Lat/Long, WGSS84 Datum Only)

1

2 10

3 11

o NP [

4 12

(Continue on reverse)

Shape: Radius: ___NM

Orbit/Track Width: ___ NM Turn Direction: O Left O Right O Center (Leftis Standard)
Altitude(s): (Bottom) (Top) AL msL

Remarks:

TI1. This Section for Airspace Use Only
ACMREQ QOC: ——__ (initials) Plans O OpsO DCO/DDO:
Airspace Conflicts

NO O = ACM Aporoved: —__ (initials) _____ (date)
YES O = Conflicting ACMs:

(initials)
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Visually mapping out the existing process



o gLz h) G,/ PRRLoc
i) ARRIVMG
S5/piee 0Iv 6o

s,c/owc.o ¥ v S :’
e AR D V) S
Ss/piNeo £R cQueney
//f% 57(7/ &) : Omeesgans

&

USMTF; difficult to de-code & re-write



50% “Forever”

Airspace that will exist
continuously
example: a No-Fly-Zone
over the White House

v

.+ Share of existing airspace library

30% Active yet cold

example: a recurring mission
airspace that is no longer
used but was never deleted

18% On & off

example: a recurring
airspace for military
exercises run weekly on T/Th

-‘Sinqle use

example: a single airspace
for a one-time flyover
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Interviews with Airspace Managers
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Major Interview Takeaways

There are many tools to manage airspace, some more
efficient than others. When time is of the essence,
Airspace Managers will find a way (or make their own).

e WebAD is most reliable from start to finish, Falcon View has the
best map, and ASMA-FP is more modern and better liked due to
USMTF import ability (less coordinate hand-jamming required),
when it works.

e Airspace Managers need tribal knowledge to recognize
acceptable conflicts, eg. ground level and border buffers.

e They use many tools (email, phone, voice, and chat) to
communicate inside and outside the AOC.

e Airspace “clean-up” or removal doesn’t happen often. An AOC
could have ™,000+ airspaces planned but only ¥200 in use.

“WebMap is garbage... we use
Falcon View.”

“l have received airspace requests
handwritten on a napkin...”

“We make backups to backups to
backups...”

“l know there’s an acceptable
conflict when | build it.”

“Take retyping data out of my life.”
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Goals & Needs

Things our user wants to accomplish
and inputs needed to accomplish

those things

Make sure missions have A/S
Social interaction and ability to
get away from work
Occupying mental energy
Getting it right, quickly
Enriching myself while getting
while TDY

Behaviors & Motivations

Things our user wants to do and the
reasons they do what they do

Attend meeting and briefings
to understand whats going on
Wants to help in a crisis and
feel valuable

Often bored

Runs around to coordinate with
others

A lot of externally imposed
anxiety

o

Frustrations

Things our user has to deal with that

make them unhappy

e  Short training makes
competence difficult
Slow work process

Network issues and no mobile

devices
Hours are long

Life is the same everyday
TDY can be hot, dirty, and

gross
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Request
ACP 7;:::; doc)
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ACMReq
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|
6 napkin

verbal

Nr—~

acc’i)a

85% of requests
lack necessary detail
causing lots of
back-and-forth
communication

Request (& Populate System)

Populate Check

System

m—b
| =

Airspace Managers

receive airspace parameters

and hand-jam them

into a variety of tools

(WebAD, ASMA-FP, Falcon View...)

G

Visualization software
helps provide context around
situational awareness

€ .

.

A digital form Automated
provides guidelines deconliction

and recommendations suggestions

for airspace creation eliminate conflicts

Visualizing the proposed changes

-

Conflicts with airspaces
require mitigation strategies
and are often simply ignored

Deconflict

\[©}
NN

Deconflict

QCDH

Knowledge of masterDB.
and communications with
external parties / requestors
required to adjust parameters
and reprioritize airspace

. —

Airspace Managers review
requested airspace, and
approve or deny it.

Produce ACO

Q  iaeman
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Created airspace ). USMTFfeeds
is stored in the AOC masterdb -ysmTF-  additional
and is never deleted software
[ ] downstream
o
TN USMTFfeeds
ACO —>  _yswrr- additional
- b software
[ | downstream
Created airspace
without conflicts
is stored for a specified
length of time:
standing, recurring,
or temporary.
L]
[ ]
° L



Our hypothesis

We know Airspace Managers have a problem parsing airspace requests that come in a wide
variety of different formats (cocktail napkins, etc.) - this leads to lots of time-consuming,
error-prone hand-jamming.

By standardizing the request submission process
and by providing automated deconfliction suggestions,
we believe requesters can save deconflicted airspace on their own,

increasing speed to ACO prod and saving time for airspace managers to solve
more complicated problems.

We'll know we're correct when we can determine... (next slide)



Things that negatively impact time to create airspace that shouldn’t:

e Avoidable Conflicts (airspace saved/submitted with known conflicts, % of
airspace requests denied)

e Incomplete Requests (# of submission attempts without completed fields)
e Unnecessary back/forth conversations (user feedback)
e System instability (tracking downtime)

Best case scenario, the whole process only takes 3 minutes.

When it doesn't, it can take up to 40 minutes...



All military branches
need information on
scheduled mission
airspaces without
conflicts

Simplified Strategy

Validate airspace requests

at point of submission

All required information is
included in initial submission,
eliminating the need for
back-and-forth clarification about
mission details and scheduling
conflicts

Simplify deconfliction [\

Automate slight airspace
modification suggestions in
location, altitude, and time
for requesters to deconflict
on their own

U

New airspaces are
immediately usable

Airspace entries are
added to library and
exported to all military
branches as USMTF

Huge time save for
Airspace Managers

Airspace managers can
spend the majority of their
time managing complex
critical mission conflicts



Problems = Goals and Hypotheses

Cleaner requests will
save lots of time
People who need

airspace can better

prepare to make
requests

Compatibility with
existing systems

If we can export our new
library in USMTF it will still be
legible and usable
downstream by other military
branches

Make deconfliction
less complicated

Conflicts will be quicker and
easier to manage if we can
suggest slight adjustments in
location, altitude, and time

Archive legacy
/ stale airspace

Help to create a more accurate
“theater picture” to clarify true
vs. “fake” conflicts, allows for
more context and easier

prioritization in deconflictio
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Airspace
Visualization Defaults External Automatic Slapshot

I (Maps) & Saved Comms Approval Integration
| Templates

Airspace R¢questor & Manager Outcomes

\ Adjust Based on Visual SA Messaging To/From Managers  Create Airspace in other KR Apps
Actions
Reuse Common Airspace

| Publish events to event-stream / Subscribe to airspace requests

I
f
|
0 l 3[Dimensional Mapping Tools Messaging Tools/Integrations
[
|
4
2 6
|

Background |
(Invisible) We are Here

| September 24,2018 I Potential Release to Test AOC Field Release

|
|
|
|
|
|
|
|
|
|
|
Needs Additional Discovery I
|
|
|
|
|
|
|
|
|
|
I

Our initial roadmap
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// UNCLASSIFIED / / REL TO SPACER //

w SPAC=R LOGOUT
Airspace Request Pending

An Airspace Manager will contact you when your request has been accepted, denied, or requires further
coordination. If your request requires an immediate response, please conta
caoccpdairspace@afcent.af.smilm

Request Details
KirkJerk | Special Corridor - SC

A Your request conflicts with another airspace. An Airspace Manager
may contact you to resolve this conflct.

@© Dateand 08 Mar 19 09 Mar 19
Time 12002 12002

& Shape Line

@ Coordinates 37.781768 -122.403900 DD

38.901585 -77.037524 DD
Requested Airspace Details

$ Altitude 15000 ft MSL 25000 ft MSL
. Requester Kate, Product Manager ® @ Leonardo Line DEF 10 Oct 18 - 0000Z 31Dec 18 -2359Z  0-50000
Info VOSIP
Pivotal SF i
40.7831, 73.9712 40.7128, 74.006 null, null null, null
B Comments 1just wanna see the map ;)
Michelangelo Polygon ISR 10Oct 18 - 1500Z 21 Jun 19 - 1630Z 500-5000
[ ]
40,6782, 73.9442 40.7128, 74.006 40.7282, 73.7949 null, null
Raphael Point CAP 29 Oct 18 - 0000Z 01 Nov 18 -1500Z  12000-12!

40.7128, 74.006 null, null null, null null, null

Papa India Victor Circle CAP 01 Apr 19 - 0000Z 02 Apr 19 - 0000Z 12000-22(

38.9072, 77.0369 null, null null, null null, null

// UNCLASSIFIED / / REL TO SPACER //

Development begins



Recently Used Airspace

Logout of Eeyore .

+  Request New Airspace

Papa Chevy

Tango Juliet

Griggsy

Red Weasley

Polygon

Circle

30 Sept 2018

12 Sept 2018

02 Sept 2018

28 Aug 2018

Reuse

Reuse



https://projects.invisionapp.com/share/JXNZRASM4SF#/screens/319617351

Introducing a new process
for “requesters”

People who did not Airspace managers and
previously need to requesters alike were initially
understand airspace details hesitant to accept the system’s
had to learn more to deconfliction suggestions -
officially submit complete especially wit.hout conflict
requests — we tried to help context for airspaces they

as much as we could with weren't previously aware of
validation and helptext

Trust in auto-deconfliction

Risky
Assumptions
& Challenges

Dampened stakeholder

expectations ~ Easy path to adoption

Air Force generals were wary of

A “smart” request form wasn't the ) _
our quick delivery process and

gorgeous 3D shapes-on-a-map that our , ) ,
stakeholders were hoping for... weren't ready to immediately
— it took some time to explain our aim abandon the old system and

for innovation vs. just Ul modernization ﬁ trust our “new” library
V)



Accessibility of new request form: Lots of requesters = lots of environments to make new
airspace request form available

e Lack of widespread airspace knowledge: Requesters often not immediately prepared to fill
out the airspace request form - barrier to entry

e Legacy airspace library: Validating airspace created long ago by humans no longer in the
military and carrying over to new airspace library

e Assisting with scheduling: Recurring vs. one-time airspace (hello, google calendar)

o Integrating with the rest of the TBMCS replacement suite of apps: actual mission planning
& squadron scheduling happened outside of our flow...

e Trustin process change: Hesitation towards eliminating the existing approval process



F Shape

@ Coordinates

~
< Altitude

R, Requester
Info

B Comments

Confirm Request Details

Script-Generated-1551371539931 | Free Fire Area - FFA

01 Mar Indefinite
19
0446Z

Polygon

3KM

21.4350583803 -157.9386323902
DD

21.5292638754 -157.6523291526
DD

21.4899071195 -157.6443202132
DD

-Script-v1.2
populate-requestjs
609th testing

Populated by script 28 Feb 2019
16:32:19

See instructions.md in Spacer

SUBMIT REQUEST

Post-production releases...



609TH AWARENESS OF KESSEL RUN

ASSUMPTION: Senior 609th AOC Leadership was well aware of and aligned with Kessel
Run as an organization, a portfolio of applications, and the ethos of Lean and Agile.
Senior 609th AOC Leadership was educated on KR development, the KR app ecosystem
and had full awareness and support.

REALITY: Not only did 609th Leadership request individual trainings of Slapshot, but also
required lengthy Kessel Run organizational discussions — running the gamut from KR
portfolio overview, various KR application questions / grievances, KR goals, KR financial
inquiries — all prior to allowing Slapshot to be utilized or endorsed.

MITIGATION: The Slapshot team attended, represented, and spread the gospel of
Kessel Run development in extensive (and duplicative) meetings with senior AOC
leadership such as the CAOC Director, the DCFACC, several Directorate Commanders,
and various CAOC leadership personnel.

ASK: KR leadership goes onsite to 609th to engage with AOC Senior Leadership:
CFACC, DCFACC, CAOC Director, Battle Cab, and other senior officers. The AOC
leadership is onboard with KR’s innovative products and understands the goal of
bringing the AOC into the 21st century. However, due the transient nature of AOC
leadership (turnover can be from 6 months to a year), the more we keep them at bay
without direct buy-in from KR Leadership, we risk buy-in fading and losing context with
leadership.

Adoption =
Awareness & Trust

Onsite Adoption Challenges

ONBOARDING

ASSUMPTION: Onboarding new Slapshot users was an efficient, seamless process that
required little overhead management from Slapshot PMs.

REALITY: The Slapshot team had to fill out over 150 individual PDF forms for each user
prior to granting access from EACOMMs to the Slapshot application. Many of the forms
were returned for “corrections” which were time-consuming, tedious, and in the grand
scheme would not affect security nor performance of AOC operations.

ACTION: The Slapshot team worked with Major Smith to establish distinct Slapshot app
user groups. When a new 609th individual arrives and they work for A32, they should
then easily gain access and permissions to the appropriate applications (i.e. Slapshot,
Marauder, Spacer, etc).

ASK: Inform KR PMs to share out directorates (user groups) they believe their apps
should grant access to in order to allow ADs to organize users correctly --or-- develop a
shared Kessel Run FRAGO template so KR product teams can easily draft and
disseminate to Kessel Run leadership for CAOC Director sign off.

TECHNICAL APP SUPPORT.
ASSUMPTION: The onsite Slapshot team has the bandwidth to act as a fully functional
and continuously available User Support and Technical Support team.

REALITY: The onsite Slapshot team did not have the bandwidth nor the capability (due
to time zones and weekends) to be the User Support team nor sufficient Technical
Support problem solvers.

MITIGATIONS

The Slapshot team ran three “Fire Drills” with the state-side dev team and worked with
Major Matthew Smith for interim solutions if issues should occur. PMs built rapport with
the 609th Platform team to cover gaps. However, the lack of KR representation onsite
continues to increase KR portfolio risk and Slapshot product risk.

ASK: Hire at least one permanent-party contractor (owned by KR) to be the liaison
between users and the 609th Platform team. This is especially relevant when a 609th
KR user panics, perceives the app is broken or down, and the cause was merely the
609th EACOMMSs Help Desk doing a clean-up (deletion) of users from the app group.
This happens on a frequent basis (and is not announced, possibly due to cyber security
inspections).

Authentication
& Access

Production
Support
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Managing process
change is hard

° Map out every step
(event-storming is great!)
Learn the lingo

Empathize with key players
Test prototypes early
Over-communicate plans
& releases

Some key learnings

Mobilize
early adopters

Setup recurring feedback loops
Help them help you with
evangelization

Quotes, soundbytes, feedback
from users has a much greater
impact

[0

Sometimes
stakeholders
need to win

Align on expectations early
Show your work - explain
decision-making often
Weigh trade-offs
Compromise if possible



THANKS!

Do you have any questions? Comments?
hello@kategrix.com
(804) 543-6527

CREDITS: This presentation template was created
by Slidesgo, including icons by Flaticon,
infographics & images by Freepik
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