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Safe Harbor Statement

This presentation contains “forward-looking statements,” within the definition of the
Private Securities Litigation Reform Act of 1995. These statements are subject to
numerous assumptions, risks, and uncertainties, many of which are outside of our control,
and include the risks and uncertainties that are identified in the Risk Factor section in our
Annual Report on Form 10-K (filed with the SEC on February 19 2021), and in other
periodic and current reports we file with the SEC. While the forward-looking statements
herein reflect our current expectations, no assurance can be given that the results or
events described in such statements will be achieved, and our actual results may differ
materially from the results we anticipate.

We undertake no obligation to revise or update any of these forward-looking statements
(whether as a result of new information, subsequent events or circumstances, changes in
expectations or otherwise) that may arise after the date of this presentation.
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Executive Summary

Model Governance Guide

As Digital Engineering (DE) employs a digital thread with a broad range of
interconnected models, it can be difficult to govern linked models across
disciplines and contractual boundaries. This approach includes:

GUIDANCE - Model-based guidance with in-model work instructions,

INTEGRATION - Integration of the overall model governance system, DE
Ecosystem (DEE) infrastructure, individual models, and composite models,

PURPOSE - Traceability of model purpose and resolution of technical debt,
VALIDATION - Automated validation for insight on compliance,
FLEXIBILITY - Customization for flexibility and tailoring (fleX-engineering™).
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Challenges .
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Data on Challenges

Need?

* Organizations score low on “Model
Management” capabilities when
assessed by the INCOSE Model-
Based Capabilities matrix

 SERC SE Survey cited “Model
Management” as a significant area
of improvement

* Acquirers routinely ask for model

T

management work and responding B
bidders have a range of responses l

Model Governance Is a Recogmzed Need
F T il e s~

12% of data is
| Mbusieuss’pritica_l

e

65% is dark data hidden
within networks, people
and machines
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ManTech Approach
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Harvest information
Review existing literature and practice

Develop process and address desired features o
Use model lifecycle and guidelines from NASA-STD-700934 " wiew I " Cybarsecurty
Expand on International Council on Systems Engineering model lifecycle management® and
configuration management®, OpenMBEE"-8, model curation®19, digital curationt, data
governance®2, Model Portfolio Management Guidel3, Model-Based Capabilities Matrix4
Structure process to be flexible per DoDI 5000.021° “Operation of the Adaptive Acquisition
Framework” and ManTech’s fleX-engineering™
Utilize established SysML model validation practices'®

Involve ManTech Data Governance expertise to update approach

Obtain feedback and update

Update using feedback from stakeholders, users, presentations

e TE— — -

Build from Existing Model Gov_ernance Work
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Solution Features with COrresponding Value
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Value

Enhance usability and demonstrate model-

Provide model-based guidance with in-

model work instructions based methods promoted

Establish explicit governance system Ensure veracity of authoritative source of truth
Include interacting elements — model Improve integration, since elements can be
governance system, DEE infrastructure, referenced, linked, checked

individual models, composite models

Trace model purpose through needs Establish transparency into system
addressed, questions answered, technical development status
debt resolved

Automate validation for insight on Enable synchronized data structuring for
compliance analytics applications to enhance outcomes

Structure for customization Provides flexibility and tailoring for context
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ManTech Model Governance Guide Instructions

To use the ManTech Model Governance Guide, follow these steps.
(1) Read the introduction below.

[
[
[
(2) Save a copy of this model to start building your program model governance plan as a model. |
(3} Point to this original guide through a project usage. |
(4) Step through the work instructions for building a model governance plan. updating your model accordingly. Refer to
the embedded model governance guidance provided throughout as needed. !
(5) Run the automated validation to ensure your model govemance plan complies with recommendations. Advanced |
users may choose to customize the business requirements and corresponding validation rules. |
[
[
[
[
I
I
[

Work Instructions to Build MGP

Validation Navigation

ManTech Model Governance Guide Introduction

Objectives: There are three objectives for the ManTech Model Goverance Guide: (1) provide clear work instructions for
building a governance plan, (2) provide model govermnance guidance, and (3) provide automated validation to ensure
compliance.

Benefit: The guide can help a program implement robust govermnance across the full model ecosystem, including individual

walatal= Tals i e o = i T frarsy e e e W T a T N P i W= T ) T by o o the Hinifa =t m T =S L aTa

Navigation Aids and Embeddéd Explanation Provided
ry _—
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Structure

EI El ManTech Mu:u:lel Gu:u'-xernance Guide
: l [] AA Instructions
l [] BB Model Governance System«—

= El ManTech Model Governance Guide
' E El AA Instructions

l [] CC DEE Infrastructure

B[] DD Individual Model Governance
-] EE Composite Model Governance
B[ GL Glossary

. ] LL Legends

.. ] MC Model Curation

[] MM Model Management

.. [ MR Model Reviews

BT PL Project Library

| B[ QC Quality Checks

-[] Project Usages

- B4 ManTech Model Governance Guide Profile

N\ ﬂ El BE Model Governance System
L -] 00 Source Content

: Bt [ Customer Sources
E}- [ Reference Sources
-- [ Regulatory Requirements
L B[ Training

1-F7 10 Behavioral Analysis
1] 20 Logical Context

t..[7] 30 Functional Architecture
-] 40 Logical Architecture
17 50 Physical Architecture

3 &0 verification
N\ 03 70 Analysis
P 1 \E-[] 80 Requirements

Repeatable Structure to Easily Find Information

------ . ManTEEh Model Governance Guide Instructions
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Governance th )
System »

Work Instructions

p ot i v ) ) g Py
From MOdeI :Custﬂmize$erall@, BB

Model Governance System

: Customize DEE Infrastructure, 3
CC DEE Infrastructure
th

’

W :
: Customize Individual Model Governance, DD i
th

Individual Model Governance

™
! |

! [moreindividualModels = False]

: Customize Composite Model Governance, EE K
Composite Model Governance
th

Jl\
! |

| [moreCompositeModels = False]
W

: Review MGP with Stakeholders
(MR Model Reviews)
th

Instructions Provided at Point of Need

W

Define use case(s) and
populate the diagram using
the stakeholders,
stakeholder concerns,
questions, and models from
the last step

|
s

Determine model point of k arefines
contact (POC), real world - = M _.I L
system, environment, Model Descriptions

criticality, validation, status

W

Determine standards and arefines
best practices governing —_ = 9@
model Model Standards

O

daaanonge
y,»:is&\\
~ |

Jl

-
A
g
z
;

NEEEEEERR

From Individual Model

AN

Enumerationg for these attributes should be determined
by the program and updated in the custom profile. Here
are the cut-of-the-box enumerations.

Criticality (Thiz is based on the conzequence of the
decision which the model is informing. )

l. Megligitle

Il. Minar

lll. Mederate

. Significant

V. Catastrophic

Status

1. Undefined

2. Defined (defined parameters)
3. In Progress

4. Completed (answering driving gquestions)
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Model Governance System

uc [Package] 10 Behavieral Anahysis [ Model Governance Use Cases ]J_J

These use cases describe what a
=stakeholder wants to be able to do with
the system of interest, which is the NGS
(Model Governance System).

Legal

COwner
e |

Customer

«gystem contexts

MGS
Develop Policy @
Assess

Compliance

Execute
Nonstandard
Operations

Govern Modeling
Standards

_,.'-'-‘—'_'_'_
Govern Model

Exchange Protocols

Govern Model Use

Tool Administrator

-—-—-_-_-_-_-_.-
Steward

——=%

Curator

=2

%
-

User

Design the Governance System Itself

Text

Traced To

26 MBES Services

26.1 Different Kinds

The MGS services shall incude models of
different kinds induding geometric, analysis,
and logical models (refer to model taxonomy
in SEBok FPart 2 ‘Representing Systems with
Models?,

[A] Fisher, Amit, M., Mo

26.2 Results

The MGS services shall indude artifacts that
result from the execution of models such as
simulation and analysis results,

[#] Fisher, Amit, M., Mo

The MGS services shall indude needed inputs

[#] Fisher, Amit, M, Mo

26.3 Inputs to stimulate the models,
The MGS services shall indude artifacts that A Fisher, Amit, M. Mo
26.4 Views are generated as views of the models

including documents and reports.

26.5 Environments

The MG5 services shall indude the tools and
environments used to create, review,
update and delete the models and related
artifacts.

[#] Fisher, Amit, M, Mo

26.6 Metadats

The MGS services shall indude metadata
about the models, the related artifacts, the
tools and environments, and the users of the
models and related artifacts.

[7] Fisher, Amit, M., Mo

27 Model Content Modification

The MGS shall not modify the model content
(exduding its metadata).

[# Fisher, Amit, M.
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DEE Infrastructure
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wblocks
Digital Engineering Environment
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virtual Private Cloud

requirements management tool

wblocks
Requirements Management Tool

reporting tool

wblocks
Reporting Tool

wblocks

DEE Network Topology, Unclassified

project planning tool
wblocks
Project Planning Tool

MName

product lifecycle management tool

manufacturing execution tool

sblocks

Product Lifecycle Management Tool

i

Docurmentation

wblocks
Manufacturing Execution Tool

N\

Realizes

Assodations

wirtual Private Cloud

ablocks
Virtual Private Cloud

[=] Cameo Enterprise Architecture

Dassault Cameo is a
mode/-based systems
engineering tool,

=] Architecture Tool
Q Verification Management T

=] Teamwork Cloud
=] Flexiet Publisher
] cameo Collaborator
] Aws AppStream

¥
license Server
wsUbsystems
AWS Appstream\lt License Server
wblocks o
AWS AppStream IP=WXY.Z

05 = WindowsXXX

= matlab

Matlab is an analytical toal,

= Analytical Tool

g Computer A
= aws AppStream

= ModelCenter

ModelCenter is a tool which
enables trades and

multi-disdplinary optimization.

= aAnalytical Tool
= Trades and Optimization T

=] FlexMet Embedded
= aws AppStream

&
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Individual Models [ &

uc [Package] Scope Model A Scope Model A ]J

aguestion_MT»
Question Title AT1
astakeholders £ 1d="130"
S5t SA (for ple, Mechanical Engineer) Text = “First
{concarn = Stakeholder Concern SA1. For example, inform the ..} question to
_ wcomments
address withthe | — _ |stakenolder
model l(FO‘:lhat_ ~|Concern SA1. For
= = example, is example, inform
«model artifact_ MT» _.~  |the aerothermal the mechanical
Model A - environment at ‘11;;'9” of flange
7 urefines  |flange 123)° -

[
&

\AA

wstakeholders 2.

[ ——
i Stakehaolder 5B (for example, Chief Engineer) wquestion_WMT» —
{concern = Stakeholder Concern SE1. For example, determing i) gllﬂlcl%I Question Title QT2 : — N\
=
(example, Model Id="131" — =
aerothermal env) = — | _«refines = AN S
- - _ Text = "Second I - e
2 question to address A — ‘\-
~ with the model (for  — _ | congern 581, For = G
4 example, what is the example, 4
~ aerothermal determine if the
crefnes |emironment 2 e "
astakeholders 2. N flange 234) sufficient
Stakeholder 5C (forexample, Aerothermal Manager) A
{concern = Stakeholder Concarn SC1. For example, determine i} ™~ xguestion_MT»
. _MT:
~, |Cuestion Title QT3
Hla="132 comment
Text = "Third b "
. Stakeholder
question lt? Concern SC1. For
addresswiththe  — _ _ |example,
model (for determing if
example, what is Aerothermal
the aerothermal perrtment
environment at Standat rk
flange 345)" has been followed.

i —
Associated Risks Traced to Standards Questions2
E Risk 1 [A] Standard 1 {for example, 1| Fulfil Model Objective X (e Question Tite QT1 [E 23 Modeling Questions
7] Best Practice 3 (for examp Question Title QT2 [l ME5G-116 Risk

[Al Standard 2 (for example, ¢ Question Title QT3 [&l ME55-2 Model Mame
o

Allocated To
[H ansys : AMNSYS |2 AwWS AppStream

Documentation Assodated Assumptions Use Cases Satisfies Location

This is the description E Assumption B
of Model A... E Assumption A

MNarme

E Model &

Scoping and Traceability for Models to Address Stakeholder Needs
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Next Steps
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Next Steps

ik
4

customization steps

Enhance integration of analytics and

automation

Explore governance automation

across digital thread

w\ = A

o‘-——i

oL

 Add more automated validation rules
Update using feedback obtained
Add more explanatory content on

=l -

amodel artifact_MTs»
Maodel A

Fulfill Model
Objective X
(example, Model
aerothermal env)

asatisfys
quirements
pjectives
on with
plders

es not

I
I
I
I
I
I
I
I
I
I
I
I
I
her |
|

Text = "Model shall be
associated with buy-down
of technical risk.”

i

T

o T 0. P
il o i R i
X TR o R e 7 -'.---. - ¥
S T et .’ A A
2L % 2
«businessRequirements
Model Name
Id="MGSG-2"
Text = "The model shall be
= Znamed’
satisfy =
— - - - - \
«businessRequirements AY
Modeling Questions
- - sit_tsf: Id = "23" L
=~ 3Text = "The individual model M;:l;”:::d”
shall be able to provide ]
answers to a set of
questions that scope the
model purpose based on ‘
\ Stakeholder concemns.” - -
\ il T .
wVErifys » \werify» .
Y zzatisfys ~
/. kY ~
!
A :
& Stakeholde: th C wrationales
Y Cluestions eholders wi oncerns Models need =t
-y to address a -
«buzinessRequirements puUrpose.
Risk
Id ="MGSG-116"

Enhance Automatlon and Analytlcs for Dlgltal Thread Integratlon
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Summary

Model Governance Guide

As Digital Engineering employs a digital thread with a broad range of
interconnected models, it can be difficult to govern linked models across
disciplines and contractual boundaries. This approach includes:

GUIDANCE - Model-based guidance with in-model work instructions,

INTEGRATION - Integration of the overall model governance system, DE
Ecosystem infrastructure, individual models, and composite models,

PURPOSE - Traceability of model purpose and resolution of technical debt,
VALIDATION - Automated validation for insight on compliance,
FLEXIBILITY - Customization for flexibility and tailoring (fleX-engineering™).
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Thank you

For more information contact:

Dr. Heidi Davidz, Heidi.Davidz@ManTech.com
Dr. Douglas Orellana, Douglas.Orellana@ManTech.com
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