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Our Corporate Profile

Addx Corporation is a business and technology solutions integrator to
the US Government. As a solutions integrator, we standout by focusing on
customer needs and will do whatever it takes to make them successful. For
Instance, we apply the most appropriate practices and technologies to solve
specific problems with a specialty in system level activities and application of
subcontractors where best needed.

The name, Addx, is derived from an
antelope species and represents beauty
(excellence), agility (responsiveness), and
speed (efficiency). These antelope are also
survivors who live in the draught-ridden
Sahara desert.

Our success and unwavering purpose is
simple: 1) listen to our customers to
understand their needs; 2) through our
expertise, develop the right solutions that
meet their mission needs; and, 3) provide
solutions through a combination of service
excellence, responsive delivery, and
efficient implementation.
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Project Edison

= an Addx Corporate Solutions Group Initiative
to create, capture, manage, and market our
portfolio of customer-focused technology
solutions.

= Named for the “Wizard of Menlo Park”,
Thomas Edison (1847 — 1931)
Became America’s greatest modern inventor

1093 patents covering the creation or refinements
of devices in telephony, electric power generation,
lighting, sound recording, motion pictures, storage
batteries, mining and cement technology.

= Currently we have 30+ Edison Projects...and
growing
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What is Digital Engineering?

= Digital Engineering (DE) Is an integrated digital
approach that uses authoritative sources of systems
data and models as a continuum across disciplines to
support lifecycle activities from concept through

disposal
= “Build a digital model before building it in the real world.”
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What is a Digital Twin?

= ADigital Twin (DT) Is a living digital representation of
an individual physical system that is dynamically
updated with data to mimic the true structure, state,

and behavior of the physical system, to drive
business outcomes.
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Digital 3D Models — CAD/CAM

= Historically “heavy” client software and hardware
Investment required

= Produced models in proprietary data formats

= Significant open source and cloud-based
platforms in recent years
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Digital Engineering in the DoD

= Discussed in detall by Dr. Will Roper in “There is No
Spoon: The New Digital Acquisition Reality” and
Bendlng the Spoon

X EEREERYEERER
(There is No Spoon: \:iLlll

WILL ROPER

Originally published as “Take the Red Pill”
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Department of Defense DE/DT Strategy

= Maps Digital Engineering Goals to Digital Twin

Capabillities

= https:/man.fas.org/eprnt/digeng-2018.pdf

OSD Digital Engineering (DE) Tenets

Formalize the development, integration
and use of models to inform enterprise and
program decision making

Provide an enduring authoritative source
of truth

Incorporate technological innovation to
improve the engineering practice

Establish supporting infrastructure and
environments to perform activities, collaborate,
and communicate across stakeholders

Transform a culture and workforce that adopts
and supports Digital Engineering across the lifecycle

Digital Twin Tenets

Digital Twins are virtual assets, informed by
data, that provide the basis for informed decision
making

Digital Twins are artifacts enabling an
enduring authoritative source of truth

Digital Twins incorporate technological

innovation (e.g. sensors fusion, Al, data
analytics, etc...) to improve decision making

Digital Twins require infrastructure and
environments to seamlessly interconnect
assels

Use of Digital Twins requires culture and
workforce transformation around info
sharing, data access / ownership, etc...

8 Footer Text Goes Here
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DoD Digital Engineering Eco-system

DIGITAL ENGINEERING ECOSYSTEM

Production &
Deployment (P&D)
Phase

Formalize the
Development,
Integration and
use of Models

Provide an
Authoritative
Source of Truth

Incorporate
Technological
Innovation

Establish
Infrastructure
and
Environments

Transform
Culture and
Workforce
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The Digital Twin Use-Case Spectrum

Model Complexity

High

Low

@ Aircraft O&M
Readiness
@ Multi-sensor Modelling &
Simulation, Autonomous Vehicles

@ Smart cities (10T)

@ Building/Factory
Operations (I0T)

@ Electrical Grid
Monitoring (10T)

@ System Component
Design

Low High

Velocity of Update % DDX
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Digital Twin Example: loT Building Operations

88 General / AWS loT TwinMaker Mixer Alarm Dashboard v <3

» Introduction
~ CookieFactory Telemetry

Alarm List Selected Alarm History Mixer Alarm Id
alarr e a 1ld g entityName + £ L Time alarm_ke: mponentNam

AlarmCompeonent Mixer 0_237685e2-.. Mixer 0 cd81d9fd-3.. Mixer 0 v 2021-11-23 12:08:32... Mixer 1 Mixer_1_597c735b-38fd-476...

AlarmComponent Mixer_1_597c735b-... Mixer_1_4b57cbee-... er_1 NORMAL 2021-11-23 12:08:32...

== NORMAL
AlarmComponent Mixer_10_54205d7c.. Mixer_10_9ee8913d.. Mixer_10 2021-11-23 12:08:32.

AlarmCemponent Mixer_11_2ef76a9e-.. Mixer_11_67785f3f-.. Mixer_11 NORMAL 2021-11-23 12:08:32...

AlarmComponent Mixer_12_18786fcb-.. Mixer_12_87c19fdf-.. Mixer_12 NORMAL 2021-11-23 12:08:26...

AlarmComponent Mixer_13_e8061c85.. Mixer_13_68bb09dd.. Mixer_13 NORMAL 2021-11-23 12:08:32. 1210 1215 12:20

= RPM {componentName="MixerComponent', entityld="Mixer_1_4b57chee-c391-dde6-bBB2-62 Asset Epeiiodiot DbSIRTITR

Scena Viewer Motor Temperature Key docume

manufacturer_page https:/:

Hierarchy Y oAb b Ad b arAahtAd 1 {
AANANAANDA i/ | / | mixer1_manual https://:

Name
i 1215
[E] AWSIoTTwinMakerScene | ¢ G ke R - J == Temperature {compeonentName="MixerCompenent", entityld="Mixer_1_4b57cbee-c391-4de6-
Environment ) - N : Video Feeds
[ Equipment
E Mixers
[ Mixer 0
Tag

= Mixer_1

Tag

TENACIOUS BY NATURE




Digital Twin Example: System O&M Readiness

] 2= -

(&) & digital-twin.vertexvis.io/7clientld=08F675C4AACESC0214362DB5EFDAFACAFASS6D463ECAQDBTTC.. 1&€28 Yo (= Q-i._' e Ba » 0O s :

SENSORS A
16.320 ® Rotors
Low-speed
65.790
shaft
3823.350 Brake
Intermediate
70.680 G shafi
Connector
1711.680
@ shaft
14.000 ® Hub
1710780 @  Generator
ASSETS A
® R8071
€ T03482
FAULT CODES A

A Bearing end-of-life ~ 06:40:00

(@  Brake malfunction  18:20:00

N View on GitHub w !
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Digital Twin Example: Work Instructions

<« (& & work-instructions.vertexvis.io © v % 0O ‘ ?

Step 1 of 4 X
Station1 + View on GitHub
Install the inner hub on the spindle

1. Install three (3) M12x1.25 mm torx
58 head bolts in the Z06 inner hub with
Loctite® Threadlocker 271™.

2. Using a T55 socket, torque the bolts
to 75 ft/lIbs.
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Digital Twin Success — Getting Started

= 3D CAD model(s), in whatever file format(s)

= Parts database, ideally mapped to the CAD model

= Sensor/maintenance data feeds

= Access to a cloud service provider like AWS

= Modest development resources (JavaScript, PHP, etc.)

= What you DON'T need

Specialized hardware, CAD software or GPUs
A big budget
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