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Presented By: Casey Medina
Presented For: INCOSE LA Chapter
Date: 4/4/2023

Copyright © 2023 Studio SE




The Studio SE Tech Team

Casey Medina Kristina Carroll Allison Lyle Lauren LaSpina Rae Lewark
Systems Engineer Systems Engineer Systems Engineer Packaging Engineer Ecologist

Copyright © 2023 StudioSE

S5TUD]O S5




NS

3TUDIO 33

’

STUDIO SE

INSPIRE  INFLUENCE - IMPACT

Copyright © 2023 Studio SE



STUDJO 33

2

Digital Engineering

Digital Ecosystem
Digital Transformation

Digital Engineering Toolchain




What is
model?
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Model: A pattern of
something to be made

Merriam-Webster
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“From Asking Forgiveness to Saying ‘You're Welcome!'
— Introducing Requirements Engineering to Medical
Device Development,” C. Medina, K. Fuerst
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Let’'s Start with Some Important Questions:

« What do I need to learn?
 What questions do I need to answer?
 What process do I need to follow?

« Who needs to understand and use the information in
my model(s)?
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Complicated Problems | §
VS.
Complex Problems
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Comp/iated p}ob/s can be solved
algorithmically by really smart people
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Complication causes confusion, problems, irritation,
budget overruns...
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The *other* problem..

“Think this is bad? You should see the inside of my head.”
https://lindseygail10.fileswordpress.com/2013/10/messy-desk-sipress.gif



https://lindseygail10.files.wordpress.com/2013/10/messy-desk-sipress.gif
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Dykes, John S., https://wwwwsj.com/articles/working-like-crazy-may-actually-be-well-crazy-1540570001
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Let’s Use MBSE! =

P




Market
Research

Planning
Human
Factors/UX

MBSE shifts "\ tagnesring
our focus
from
documents to
design

Requirements
Engineering

Design
Evaluation

Post-Market
Surveillance

Process Design

Risk
Management

Design
Engineering

Sustaining
Engineering
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MIBSE creates...

a single source of@ruthy
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https://www.ijpr.org/post/just-facts-maam#stream/0
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IMIBSE creates...

a single source of fact \/

Copyrnight@12023CStadioSE
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SysML is a

pProcess
language v/
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Are these the same?

MBSE # SysML
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OpenMBEE
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QSR Behavior

QSR Structure

: Patient -

&: Indicate status of test

&: Testing

7. Time Remaining

9: Report measurement

L_|‘ 10. Measurement Received N

11: Prompt user to remove test strip

2. Measure Glucose Concentration

Use Medical Device

wextendedRequirements
Acquire Measurement

ld="18"

Text = "The GMS shall obtain
a glucose concentration from
a patient sample.”

verifyM ethod = Demonstration

Kl

wsatisfys |
I

I

«blocky
A isition Element

constraints
Weasurement Time = 2 min

parts
display : User Interface Subsystem
radio : External Comm Subsystem

: Glucose sensing subsystem

: Processor Subsystem

Doctor

Patient

= averifys
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Maintaining
Device

ibd [Block] Glucose =ensing subsystem[ Glucose sensing subsystem ]J

sample port sample Intake : Sample Intake
E- ]

fresh sample

sample Analysis : Sample A

Iy
y

Measured sample

=1
Lt

Internal Block Diagram

Used to identify interfaces and the inter-
relati ips of logicalistructural blocks.

concept

[1]

USErs

T

intended

[1]

: Design Medical System

"

J

| velocity : velocity[metre per second] |

LL] L]

1]

ablocks
Prototype Medical System

wblocks
shed Medical System

«blocks

Medical System

| channel area : area[centisquare metre] I

| blood flow : volume flow rate[centicubic metre per second)] }—uj

wequals

rigk file design manufat
Documentation | 0.*
L) :l aconstraints T
| wequals Capillary Flow Rate : Flow Rate =
Q= A=}
A
wequals

medical Device |1..*

wblocks
Medical Device

medical Device Accessories [0.*

wblocks
Medical Device Accessories
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IFYOU DONT
WORK THESTEF
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- Definition of Intended use
(mission statement)
- Process for determining
Objectives and Goals
- Process for creating User/Env
analysis

- interactions

- characteristics
- Descriptions of Situational
Behaviors
- Definitions of System Behavior
-TBCT Associate

- “This is telling me how to do my job!”

- “We know this already.”

- “Thisisn’t possible to know.”

- “Thisis too much information.”

- Perception that schedule pressure won’t
allow this work to happen

Controls

Teach system modeling
to encourage its
integration in
development processes

Inputs

Outputs

Enablers

- Examples of various system
operational scenarios

- Actual product example

- SAD template

- Example description of system
behavior

- Architecture guidance,
publications, best practices, etc.

1 - Demonstrate ability to
generate at least 2 levels of
hierarchy

2 - Understand what is meant
by system behavior and how
it is different from system
performance

3 - Understand hierarchy and
flow of system behaviors

4 - Differentiate black and
white box behaviors

5 - Demonstrate ability to
create FFBD and context
diagrams for system behavior
fromintended use

6 - Understand how to use
the syntax to document the
models

7 - Understand these models
are the backbone of the
project. Dictates Req’s, V&V
risk, all parts of design
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«blocks
Dedication
dedication
wblocks «blocks
Enthusiasm Curiosity
enthusiasm curiosity
ublocks
Modeling Effort
wonder, ingenuity
wblocks wblocks
Wonder Ingenuity

desire

cblocks
Desire
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excitement
knowledge

enthusiasm

expertise

compassion

patience

wisdom

kindness

dedication

temperance
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Is it enough to teach everyone SysML syntax?

« Approach MBSE with common vernacular. Use

your organization’s termino

« Approach MBSE as an enab
processes.

ogy.

er for essential

« Make sure your team (and you!!!l) know why

you're creating models
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Is it enough to teach everyone SysML syntax?

« Make your models the focus of your
effort, not documentation.

* Modeling should be fun, it's up to us
to make it fun for our teamsl!!!
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www.studioSE.design ..@,

Casev.medina@studioSE.design
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