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The Problem Defined by ADM Grady
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ADM Christopher W. Grady, USN
Commander, U.S. Fleet Forces Command and Commander, USNAVNORTH
Morning Keynote Address 15 February 2019

Watch the full video here: https://www.youtube.com/watch?v= 9Jk-a-k6qQ&pbjreload=10
17:55 to 24:30 is the MUST WATCH on readiness
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What We Heard Admiral
Grady Say:

e “As Fleet Commander, | am in the readiness business.”

* “I'am not happy that we lack analytically based integrated readiness
assessment capability, and | believe that hampers our agility.”

e “We currently experience too much friction in both the force generation
and resource allocation process supporting readiness”

* “We need some fundamental changes in how we approach readiness,
how we generate it, analyze it, measure it, integrate it, articulate what we
need, and predict what the return on our readiness investment might be.”

* “Now | acknowledge that right now the word readiness is somewhat ill
defined, but | am done letting that get in our way. We can’t afford to wait
around for someone else to tell us what that means.”

e “Starting with a clean sheet, we will derive a hierarchy of readiness
I ”

from the fleet level to the unit level.

* “l want metrics associated with every item on the mission essential task
list.”

* “This should help us answer the question: Ready for What?”
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Key Features of a New Military
Readiness Representation:

* Open Standard Data: The representation should use standard cross
platform compatible data, and not require proprietary software to
interpret. Additionally, the standard readiness data being reported must be
stored in a common schema, allowing analysts to quickly wrangle the data
for model development.

e Actionable: The representation should enable calculations involving the
chance of readiness. Applications should be able to talk to each other, in
that quantifiable results from one application can be easily incorporated
into other analytical models, exercises, and war games.

* Additive: Using analytic tools, the arithmetic of chance becomes as
simple as adding columns of data to get the readiness of combined units.
Note that the columns capture the interdependencies between units. You
probably can’t do the required calculations in your head, or even with a
calculator. They can, however, be done easily with a laptop and Excel, or
Python, or R, or [insert your favorite computational platform here].

* Auditable: The representation should have an audit trail with
provenance. Is the source of the data being used authoritative? If it isn’t
auditable, there may be no way to know.

e Agnostic: The representation should be available in numerous non-
proprietary formats such as Excel, CSV, XML, etc. and be accessible across
software platforms.
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Proposed Solution: Readiness Roll-Up

From Asset Readiness to Mission Readiness

e Column Representation of Readiness (CRR)
v’ Cures the Flaw of Averages (explained shortly)
v’ Enables Readiness Roll-Up
v’ Interactive

e The discipline of probability management represents the
readiness of a military asset as a vector of realizations. These
vectors can be rolled up to model the readiness of multiple assets
operating in an uncertain environment.

* The approach does not require specialized software. The Open
SIPmath™ Standard from 501(c)(3) ProbabilityManagement.org
allows simulations in any environment to be networked by
communicating uncertainties as arrays of Monte Carlo realizations
called Stochastic Information Packages (SIPs).

e The free SIPmath Modeler Tools create interactive simulations in
native Excel which run 10,000 trials or more per keystroke. The
models created by the tools do not require macros or add-ins to
run so they can be shared with any Excel user.


https://www.probabilitymanagement.org/

The Flaw of Averages: Operation Eagle Claw

Situation: Iran, November 1979, the American Embassy was overrun by Iranian revolutionaries who took 52 Americans
hostage. In April 1980 U.S. forces attempted a rescue codenamed OPERATION EAGLE CLAW. It ended in failure at
Desert One due to helicopter failure.

Decision: How many helicopters to take on the mission knowing six were required to lift the rescue team and the
hostages?

Objective: Take a sufficient number of helicopters to keep the risk of mission failure due to helicopter failure under
given limit (e.g. 5%).

We need 6 helicopters.
Ao = 75%.

8*75% =6

So send 8 just to be safe

The Good News: On Average you will have 6 helicopters

The Bad News: THERE IS ONLY A 68% CHANCE OF ACCOMPLISHING THE MISSION
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System ID: 123

OBSERVED OPERATIONAL DATA

Current System Operational Availability [Ao}_

Total Observed Time for System (in years)
Total Operating Distance of System (in miles) 1095
Time Between Failure [TBF] {in days)
= MIN AVG MAX
= 13 77 186
1]
g Miles Between Failure (MBF) {in miles)
= MIN AVG MAX,
0 73 279
Total Number of Corrective Maintenance (CM) Events 11
Total Down Time for CM (in days) 41|
E Down Time per CM Event (in days)
3 MIN AVG MAX
< 7 38 65
=
E Total Number of Preventive Maintenance (PM) Events 11
= Total Down Time for PM (in days) 360)
<
2 Down Time per PM Event (in days)
MIN AVG MAX
0 33 68
Cumulative Cost of All Maintenance (5K} | $ 187
ﬂ Cumulative Cost of PM (5K)| & 59
8 Average Cost per PM Event ($K)| $ 5.32
Q Cumulative Cost of CM (3K)| $ 128
Average Cost per CM Event ($K)| $ 12

System-Level Readiness

SYSTEM-LEVEL DASHBOARD OF RELIABILITY, AVAILABILITY, AND MAINTAINABILITY
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The data shown on this page is FOR ILLUSTRATIVE PURPOSES ONLY. This type of reliability, availability, maintainability, and cost data are available for many systems throughout the military.
Access to data such as these enable robust modeling, simulation, and analysis associated with system-level readiness, which in turn can be used for myriad of tactical, operational, and even
strategic-level readiness assessments. In this example, we use the current system operational availability (Ao} to generate a SIP library for tactical-level readiness assessments.
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Model created with the free SIPmath™ Tools
from ProbabilityManagement.org
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Probability F

Column Readiness Representation (CRR) o™

SIPmath Readiness Roll-up 1. This model uses the system-level 4. See the histograms for the results of the 1,000 trials here. The
Operational Availability (Ao) data first25 trails aredisplayed in the interactive graphic on the right of

Tank Model based on notional, but realistic the screen. The results of all 1,000 trials arelisted onthe PMTable
Sam Savage, Shaun Doheney & system-level data captured for each sheet. These results can be further rolled up into the input SIP
Connor McLemore specific system (see Background Library for other models.

sheet).

The Tank Model makes use of the Stochastic ROLLED UP READINESS MODEL - TANK Probability| P
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. s . - P " 3 20 12 7
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3. Specify the minimum number of systems that areneeded for the
mission and seewhat the chanceof those systems being available
is and what the chance of those systems remainingavailable

throughout the missionis (given the associated Operational
Availability (Ao) of those systems).
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The Asset Model lets you choose a
Weapons Packageand Target Type. It
then runs 1,000 trials of Success or
failurethrough the Data Tableon the
PMTable sheet. The first24 trials are
diplayedinthe interactivegraphicon
rightside of the screen.
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This model has been run eight times,
once for each Asset/Target
combination. Each of the resulting SIPs
has been rolled up to the Input SIP of

3. Choose Packageand Target Type.
You may scroll through individual
trials or observefirst24 trials. View
all 1,000 on the PMTable sheet.

1. Specify Unique Asset
Idenitfier to seed the
random number
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These results have been rolled up to
the Input SIP Library of the
Engagement Model.

https://www.probabilitymanagement.org/s/Asset-Model-1-26-19.xlsx
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5 0 0 1 1 0
6 1 1 1 1 1
T 1 1 1 1 1
8 1 1 1 1 1
] 1 1 1 1 1
10 1 1 1 1 1
11 0 0 1 1 0
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https://www.probabilitymanagement.org/s/Communications-Model-1-20-19.xIsx
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Rolling Up Readiness from Multiple Models  prosaiie

Management

i i E Model
SIPmath Readiness Roll-up Suite ngagement Mode

Asset Effectiveness Asset Assignment to Targets

Sam Savage, Shaun Doheney G, A
Comm. Comm. (Targets A Targets B Targets
Network (l1=yes) | A B 1 2 3 4 1 2 3 4CheckSum
& Co nn 0 r MCLe m O re Hardness AssetA| 0 80% | 40% 1 1
Law | w AssetB| 1 [50%]60% 1] 1
AssetC| 1 [80%[80% 1] 1
AssetD| 0  [75%]60% 1 1
Targets Destroyed (1=yes)
Trial 5 ResultsforTrial5 [0 0 0 0 0 0 0 0]

This suiteof notional models demonstrates = Chance
Target Importance Destroyed

how SIP Libraries mayroll up representations Bker ALT_ 2| o%
of readiness at multiplelevels. Each model a3 [ s 7%
. . . — A4 8 43%

performs 1,000 Monte Carlotrialsinnative Armor B1 |25 %
Excel usingthe Open SIPmath™ Standard. BB oo s o
B4 10 0%

At the lower level arean Asset model of
effectiveness for individualassets,and a
Communications model of the network that
commands them from anescortingaircraft.

Engagement Score
Average

At the upper level,is an Engagement model Asset

based on a SIP Library of the outputs of the
lower level models, which allows theuser to
make targeting decision” and immediately
observe the chances of success.

Weapons Package
Package s W

Dro

The SIP (Stochastic Information Packet) =

represents uncertainties as arrays of
realizations. The open SIPmath Standard from
nonprofit ProbabilityManagement.org
networks simulation results across platforms.

“Drone Tail Number

.
n

https://www.probabilitymanagement.org/s/Engagement-Model-1-20-19.xlsx 13
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SIPmath Readiness Roll-up

Engagement Model

Sam Savage, Shaun Doheney &
ConnorMcLemore

This notional model demonstrates how
SIP Libraries may be employed to roll up
lower levels of operational readinessto
higher levels for use by decision
makers.

In this case, the operational readiness
models of four assets arerolled up
alongwith the operational readiness
model of a communication network to
the model of anengagement against
specified targets.

The decision maker may assign assets to
targets and immediately observe the
results ofa 1,000 trial simulation.In
addition two levels of communication

Engagement Readiness Probability

Management

Assign Targets. Note each Asset's
effectiveness againsteach type of

LR UT CE R target. 1 signifies assetassigned.
Given Comm. Assign

Specify Network Hardness.

Low=75%, High = 95%

Comm. Comm. (Targets A Targets
Network (1=yes) | A B 1 2 3 3 4|Check Sum
Hardness 0 80% | 40% 1 1
1 50% | 60% 1 1
Asset C 1 80% | 80% 1 1
75% | 60% 1 1

Targets Destroyed (1=yes)
5 00 001 0 0 o

Trial 5

R Communication status
& - by trial.

Target status by trial.

- Target Importance Destroyed

Bunker A1 20 62%
N A2 10 0%
@" A3 5 44%
= a4 8 0%

Armor B1 25 70%

B2 | _20 0%
m" B3 15 35%
| 10 0%

Yeement Score 25| |II|I“| Readiness implies ready for some

Average 37.42 specific objective. Chancedestroyed is
Chance | > | 30 |s5% shown for each target along with user
specified goal for Engagement Score.

Specify the importance of
each target for weighted

Engagement Score.

https://www.probabilitymanagement.org/s/Engagement-Model-1-20-19.xlsx 14
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Conclusion:

* Planners, commanders, and decision makers should speak the same
language when describing “how ready for what” their units are.

* The readiness system should be able to aggregate the readiness of
multiple units while accounting for chance.

* To do so, the military should consider adopting column
representations of readiness that are additive, actionable, auditable,
agnostic, and capable of accounting for chance.

e Column representations could provide the military a comprehensive
understanding of readiness at all organizational levels, allowing for
mathematically sound aggregation and true representation of how
ready for each task units really are.

e By starting small and reinforcing success, adoption can grow
organically at little cost.

e This approach would bring incremental value for measuring
readiness in any military organization at which it was adopted.



We Encourage You to Download the Models
To Discuss the Details

Please contact

Mr. Shaun Doheney Dr. Sam Savage
Chair, Resources and Readiness Applications Executive Director
Shaun@ProbabilityManagement.org | c: 703-405-0737 Sam@probabilitymanagement.org
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il Management

A nonprofit dedicated to rethinking uncertainty through education, best practices and our
open SIPmath™ Standard and SIPmath Modeler Tools

For more information, visit www.ProbabilityManagement.org
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