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Free TShirts

Go to the Testeract booth and tell
them | sent you!
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PRESIDENT/FOUNDER

Sam Roundy -

ABOUT TESTERACT

Specialize in Automated Test Software and

sam@testeract.com

20+ years Automated Test
CLA, CTA, LabVIEW Champion Test Systems

Grew up on a farm e 40+ Engineers

(LabVIEW, TestStand, Python, C#,
Databases, Test Hardware)

Founded: 2015
TestPoint Framework

VP R&D

Garry Garrett contact@testeract.com

garry@testeract.com
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ABOUT US

20+ years Automated Test
CLA, CTA

Grew up on a farm
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In This Presentation
e

VISION: TEST IN DIGITAL ENGINEERING
WHAT IS AUTOMATED TEST ENGINEERING TO US
THE ROLE OF TEST IN THE PRODUCT LIFE CYCLE

DIGITAL TWINS IN TEST ENGINEERING & TESTING THE
VIRTUAL SYSTEM

APPLYING TESTERACT'S TESTPOINT FRAMEWORK
THE WORKFLOW

ADVANTAGES

GOALS

ENABLING MORE WITH MODEL-BASED TEST ENGINEERING
(MBTE)

WHERE WE ARE AT TODAY IN MBTE
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What is Automated Test Engineering to Us?

7
Test Case Library
i - . Examples:
! v — N 1
! v= AV : Power Draw
| _— > ! Test Spurious Emissions
| Analyze Data Present Data Store Data ! Scripts Gain

Test Execution Engine

o

v

Stimulation Instruments Measurement Instruments
[@ Massr ...m Input Signals D =] Output Signals :Ig“!léﬂlj:lﬂ]

Examples: Can also include Examples: Examples:
Power Supply environmental or LRU Spectrum Analyzer
Signal Generator other conditions Module Digital Multimeter
Thermal Chamber Circuit Card Data Acquisition
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The Role of Test in the Product Life-Cycle

Concept Design

I';? Testeract

v

|
I

* Coolidea I I- Prototype I
* Research * Development
* Marketability | * Documentation |

——————.I——_

I

I I I

* Characterize

* Design Verification

* Validation &
Verification (real and
simulated
environment)

* (Capture Requirements
* Specification

Test

Environmental Low-Rate Production Production
N "
> > .H > [ ]
P

I I I
» Safety I I- Early Production I I- Revisions
* Usability + Early Adopter * Mass Adoption
| * Refinement | | Feedback | | + Maintenance

Test Related Activities == == =

|

. HALT/HASS I . A lot of Debug I . Full-Automation

* Thermal * Semi-automated * Operator Driven

* Salt/Fog + Validation

* Vibration * Maintenance Mode

Specialized Testing

Development

Times

Test
Development
Times With
TestPoint

6 Mo - 1.5 Years

6 Mo -1 Year



\What is Digital Engineering?

* This needs to be part of the model
MBSE
Derived from requirements

O_>0 E _ Test =
o— Plans

1«0 n— OO0
Behavior Requirements Analysis Structure

Digital Engineering is the
construction of digital (computer)
models that represent every

characteristic of a complex
product or system that is to be
developed.

uuT
(Digital Twin)
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Digital Twin Goal

Requirements
Analysis

) Structure
Behavior

UuT
(Digital Twin)

Virtual

Goal:
Same Behavior for

both virtual and
Physical

oo o
g0, &

L) -

UuT
(Unit Under Test)

Physical
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W ' ' Mark
|’Iy the leSI ) ¢ ReC|L|II’EI nents, Faster Time To Market
Specialty Engineering Models
Ol e
U.S. Department of Defense Digital Strategies / \ \
=)\ Congressional o i Management
24+ Research Service = : . ) pport . ; Models
Infarming the legislative debate since 19141
Source of } .
System Q Truth : g Design
\\< Models

Models
DoD Instruction 5000.97 Verification and @ 4 | Manufacturing
Dlgltal Engineering Validation Models \/ \_/ Models
Dec 2023 Key: Data quusd

Acquisition Reform in the FY2016-FY2018
National Defense Authorization Acts
(NDAAs)

Updated January 19, 2018

Flow Downs

P
rograms UUTs

Lots of Questions....

Model-Based Models Digital Simulation Authoritative
Systems Digital Threads Source of
Engineering Twins Truth
Design Tools -
& Workflows Infltegrat.ed Test Modeling, ... And Many More...
EDA CAD Diagnostics Tools &
( ' ) Workflows
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A DoD and Industry Challenge/Opportunity

DoD defines digital engineering as an integrated digital approach that uses authoritative
sources of system data and models as a continuum across disciplines to support lifecycle
activities from concept through disposal....digital engineering emphasizes continuity of the
use of models across the lifecycle

— “Digital Engineering Strategy," Office of the Deputy Assistant Secretary of Defense for Systems Engineering, U.S. Department of Defense, page 3, June 2018.

Potential Additional

j it Value
Models of UUT Consider Additional | |
Models * Simulation of Test
* Acquisition and other analyses
& Models of Test Requirements «  Knowledge capture
B -  Models are exchanged, not documents
Q‘ Models of Test Capabilities « Auto generation of Test Scripts’
- * Auto generation of ATE
Q Models of Test Assets/ATE *  Full requirements traceability
 ATE Life cycle support
Q‘ Models of Instruments «  And more...
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Testing the Digital Twin

7 Examples:

Analysis
____________________________________________________ Y Power Draw

: ! Spurious Emissions
| v= /\T A !

1 v — oo |

: v— . : Test

| Analyze Data Present Data Store Data 1 Scripts

Gain

Scripts
_ _ pulled out
Test Execution Engine

of model
@} <
Need the @

A

scripts to '? '?
tal_k to e Requirements .

Analysis

Structure Output Signals

Models

Input Signals Behavior

UuT
(Digital Twin)
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Applying Testeract's TestPoint Framework

Test Hardware

UuT
(Unit Under Test)

—llg)
—
—
—
—
—|O

0

Il
B
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[

[eXe)
|:|OO
[e)e)
—
—

o0

OOOOE

Il
Il

[ Test Results Test Data Smart Analytics }
Harwore i | TASC
Abstraction H’[ Test Scripts }—»[ Engine }—{ AUtOGrG?ted }. L, Ul/UX
Layer | |
I‘ L Automation /: .
& gy
\ J€ { Manual GUI }—'

TestPoint - Testeract Automated Test Framework ———‘

* Test Engineers only need to build what's unique to their UUT

 HAL allows for any type of instruments
 Debug tools empower engineers
* Deployed to hundreds of machines

Cy

Deployment
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Applying Testeract's TestPoint Framework

.

Analysis
/\7\ .. X L Hal;ldevLare TASC
. v Tecst Abstraction u/x
1 : . Layer
+Analyze Data Present Data Store Data Scripts ||

o

——————————————————————————————————————————————————— \_/_ 5
\ Test Execution Engine /
/ ¢ \ "
User
—»  Stimulation Instruments
[@ s '5'555] Input Signals

uuT Interactions
I';’), Testeract

(Unit Under Test)

Measurement Instruments ——
=
LS I (B




Applying Testeract's TestPoint Framework

Analysis

J K \ [ Test Results Test Data Smart Analytics } (
\
I 1
1

: oy |

— . HAL
' v= o | Hardware hee
i /\7\ . :: Test Abstraction UI/UX
1 : . Layer
+Analyze Data Present Data Store Data ! Scripts

!
I
|
|
& |
\ / ey
Test Execution Engine

9
(@)
<
Need the |‘ {:c}% -
scripts ? ﬂ’ D v
to talk to User
Models Interactions

uuT

F? TESte a Ct (Digital Twin)



Applying Testeract's TestPoint Framework

Hardware Abstraction Layer — HAL - Model Direct Testing

Analysis

Test \
Scripts

\

A

Same Scripts
Same Engine
Same API

Only difference is Model Layer
* Simply Change a configuration

Test Execution Engine <

@@

API| Layer N
Poply
V i LA A
< < <> irectly set pins
Kt Diam Moed in the model

N API Layer
s
! l " | Directly read
< <> <> irectly rea
F. I pins in the model

NI DAQmx Digital Twin

Model Direc

|

6700 of 6700 of Nl Analog
Analysis —— Input DAQ
Input Signals V‘ Output Signals

F? Testeract uuT

(Digital Twin)



Applying Testeract's TestPoint Framework r$ Testeract
Hardware Abstraction Layer - HAL - Dig Twin Instr Testing"

!

Analysis
Test “
Scripts

Test Execution Engine <

@@

Same Scripts
Same Engine
Same API
Only difference is Model Layer
* Simply Change a configuration

ﬁ<—

API Layer !H API Layer
Power Supply NI Analog
Input
V ¢ Y V ¥ v
Interact with Interact with
!H !’ !’ instrument digital !’ instrument digital
Keysight Digital Twin Model Direct twin NI DAQMX Digital Twin Model Direct twin
6700 of 6700 of Nl Analog
Analysis Input DAQ
<>
Input Signals Output Signals SRR
‘
Instrument uuTt Instrument

Digital Twi
(Digital Twin) (Digital Twin) (Digital Twin)



Applying Testeract's TestPoint Framework r@ Testeract
Hardware Abstraction Layer — HAL - Physical Testing

| v

Analysis Analysis

=)
Scripts
I

| TestExeCétic; Engine <«

API Layer !?! API| Layer

Same Scripts

Same Engine

Same API

Only difference is Instrument Layer
* Simply Change a configuration

Power Supply Analog Input
|
¥ v v ¥ v
o !ﬁ Uses Instrument Uses Instrument
Keys ght Digital Twin Model Direct DI‘IVQI’S NI DAQmx Digital Twin Model Direct Drlver
6700 of 6700 of NI Analog
| Input DAQ
Stimulation Instruments DDDODDDD :'O Measurement Instruments
i (e]e} i o
o 0D Input Signals [:]5 Output Signals :E!!!'?.%]

UuT
(Unit Under Test)



Test Development Process

1.  Test Scripts autogenerated from Models
and are part of asset libraries

Analysis
« Test Scripts are Executed by TestPoint engine

2. TestPoint HAL Plugins for UUT & v“ _’“ ﬂ

Instruments Digital Twin and physical Analysis
InStrument CreatEd Test Execution Engine

3. Digital Workflows Tested, Validated
« UUT Direct
e UUT + Test Instruments

4. High confidence physical Test bench J

0

|
creatgd, Tested - No Test Script Changes
« Physical Test System with UUT o o )
5. No changes at the application, algorithm o s
layers
* Config changes only from Digital to Physical Hi%@;‘;ﬂigﬁg‘f&e“
 Reusable digital assets Designs and Software
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Advantages (& Testeract

Concept Design Environmental Low-Rate Production Production
<= )
> /\j\ > > .H > ||
T
| | | | |
. Capture Requirements \ . Characterize l . HALT/HASS l . A lot of Debug \ . Full-Automation \
* Specification * Design Verification * Thermal * Semi-automated * Operator Driven
* Validation & * Salt/Fog * Validation
Verification (real and * Vibration * Maintenance Mode

simulated Specialized Testing

environment)

Test Development Times > >
Test Development Times - -
With TestPoint 6 Mo - 1.5 Years 6 Mo -1Year

Test Development Times
With TestPoint Using
Digital Twins

* Decrease time to production
* Requires less skills to generate tests



Digital Thread feeds back into models (MBTE) @ Testeract

. * UUT results feedback into models
> » Updated models drive future
Analysis improvements

* Determine what needs to be changed
* Automated test code generation

————————————————————————————————————————————————————

Test \
Scripts \

Test Execution Engine <« |

API Layer {@}@ F) [ APILayer

Power Supply Analog Input
| |
v v v v v v
N [ -]
Keysight Digital Twin Model Direct NI DAQmx Digital Twin Model Direct

6700 of 6700 of NI Analog
| Input DAQ

Measurement Instruments

Stimulation Instruments DDDQDDDD [9)
oo

@ 0D ] P Sl )8 Output Signals EC_mEs




SBIR - Testeract Awarded

* Testeract has now been awarded an SBIR for Digital Twin
* Looking for partnerships

F:), Testeract



ﬁ? Testeract Shout Out

* Special Thanks to Greg Brown (ni)
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