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Traditional Development Approach

Launch products into a well-defined market

- .. — B

StgiFFlsh

MEDICAL

ISO 13485 CERTIFIED



Traditional Development Approach

Concept

Launch products into a well-defined market
Market research
Interview customers

Development [ Testing E—
Competitor research

7:%
Decide on new features StarFish
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Traditional Development Approach

Launch products into a well-defined market
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Market Requirements Document
Estimate schedule and costs
Engineering starts development
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Traditional Development Approach

Launch products into a well-defined market
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* Alpha build to ensure it works
Beta build for V&V
Regulatory submission
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Traditional Development Approach

Launch products into a well-defined market
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* Marketing
 Production and sales
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* What if you don't know the market?

e Companies don't fail due to lack of
products but lack of customers
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Sustaining
e Existing market

M d rket TypeS Disruptive

* New market
* Re-segment existing market for low-cost entrant
e Re-segment existing market for niche entrant
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Empowering Medtech Innovation

St??ﬁsh

MEDICAL We help medtech innovators overcome challenging
technology obstacles to create breakthrough products
that improve health and save lives
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Lite Cycle Cost

Impacts from early phase decisions

Cumulative Percentage Life Cycle Cost against Time
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Adapted from INCOSE-TP-2003-002-04, 2015
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Lite Cycle Cost

Impacts from early phase decisions

Cumulative Percentage Life Cycle Cost against Time
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System Requirements Review
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Preliminary Design Review
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Critical Design Review
System Integration Review
Operational Readiness Review
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DR/DRR Decommissioning/Disposal Readiness Review

Adapted from INCOSE-TP-2003-002-04, 2015
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Lean Startup

Learning instead of execution

*  What problems do the
customer have?

* Do customers perceive these
problems as important?
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Version of a new product which allows
a team to collect the maximum
amount of validated learning about
customers with the least effort.

Lean
Startup
Cycle

Measure

iansennell

TheleanStartup.com
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Test
Hypothesis

Treat everything as an assumption

Test Name Deadline
Assigned to Duration

Critical:

A AA

TestCﬂst:_ Data Reliability:
=2 E w#

Time Required:
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Capture your
Learnings

Validated, invalidated or need to investigate
further
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Need understanding
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A : Operational activity
F : Function

www.eclipse.org/capella/

Operational Analysis
What the users of
the system need to
accomplish

Functional &

Non Functional Need
What the system has to
accomplish for the users

Logical Architecture
How the system will work
to fulfill expectations

Physical Architecture
How the system will be
developed and built

Capella

Open source solution for model-based

systems engineering
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____________________ ViewPoints _ "
Operational Analysis

ViewPoints |
h
T

A2
\-"/ L. What the users of
.§ T f— S— the system need to
s s accomplish
§ | T
- D N’ Functional &
z - Non Functional Need
£ -— / What the system has to

accomplish for the users
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Lite Cycle Cost

Needs Understanding phase

Cumulative Percentage Life Cycle Cost against Time
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MCR Mission Concept Review CDR Critical Design Review

SRR System Requirements Review  SIR
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PDR Preliminary Design Review
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Adapted from INCOSE-TP-2003-002-04, 2015

DR/DRR Decommissioning/Disposal Readiness Review
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Value
Proposition
Canvas

Graphical representation of how the
product or service provides customer value

Value Proposition

Products
& services

N

N

Gain creators

.

Customer Profile

Customer
jobs

Pain relievers

S8

www.strategyzer.com/vpd
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(o N

ustomer Jobs:
Value Proposition Customer Profile
What are the stakeholders
trying to get done?

Gain creators

 Functional Opoﬁ
* Social

Gains
Manage

@ / Patients

e Personal Produgts Perform »m( Consult
\ & services = < b Scan  ——  with
\\ Z I-_E’Pzi/-s'laan

EI" - Reprocess

Pain relievers

S8

Equipment
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. . . - . Electronic Medical
Patient Radiologist Technician Contrast Injector Scanner
T T Radiolog T j T p
I I I I I
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I_ ready to start I I I I
T _ I I I
| Attach IV | | |
| |_! start contrast injection | | I
| | ll | | |
| | Inject Contrast | |
| | | |
) injection complete
| [ | | scy  PAIN: Takes
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Position Patient
I I I I
, instructions
I | | |
Reposition as l l l duration in scan room
Directed | | |
—————————————— > | | |
start scan
- I ’l | l GAIN: Patient
| | | does not
C
Scan e | ich retur for re-
I I I scan
| | results )
scan complete gu

instructions to get results

Assist Patient to

Leave

- — - — — — — — — —

- — —

MVP:

ANalogous
Device Site Visit

Observe the actors and entities with
analogous devices
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(s )

Annoyances they would like
to avoid

Value Proposition Customer Profile
e Undesirable outcomes

o Obstacles
* Risks Gain creators Gains
Manage
(f)f / Patients
Make these guantitative so we d
know understand the value Pro ugts Perform yme Consult
& services - S¢ Scan — with
7 ~~ ==. Physician
E\\I Test takes I;_’ o)
over 10 —
II - 3 minutes 3
Pain relievers s e
Wipin
% dowr’;)taig(es
more than Patient
2 minutes waits for

—— DoOCtOr to
respond
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What outcomes or benefits
do they want?

Value Proposition Customer Profile
* Required Reduce
* Expected = t o ;igfer:; \
. 1N Cr r ain
o Desired HRVCIEaTORS Manage
Op()}) Patient Patients
does not
Make these quantitative so we Brodicke retur for —
. _— Perform yme Consult
Qnow understand the value & services - - il s
\ ol Test takes - E Fhysicin
\|| over 10 L;' —
I P ] l TLEES |inS Reprocess
ain reLievers Equibert
% Wiping
down takes
more than Patient
2 minutes waits for
— DOCtOr tO
respond
StarFish
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Ranking

All Stakeholders

Business
Patient & Users

Value Proposition

Products
& services

ST

N1/

Gain creators

P

Pain relievers

S8

1stomer Profile

Perform
Scan

|~y

Manage

Custom( Patients
i()[)s — T

Reprocess
||~ Equipment

e
Consult
with
Physician
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No facts exist inside the building,

only opinions
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Patient
Arrives

Patient arrives at hospital (ER)
after event.

Patient
Assessed

Physician decides patient
needs to be admitted/
transferred from Emergency to
general ward, writes orders for
medication

Patient
Admitted

Patient details entered into
EMR. Clinical Nurse Lead
assigns bed

MVP:
Analogous Device
Storyboard

Based on sequence diagrams and
functional chains
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/° Demographics \
\/ \/ P . » Ranking

Walkthrough of

D) r'O b ‘ e m . storyboard

Open ended questions

nte r\/l e\/\/ \ Don't mentionsoiti;s/

Get to real motivations
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Problem
Validation

Understand what the stakeholders value

Customer Profile

Value Proposition

Manage
Patients

Gain creators

.

Perform
Pr 3
odugts sy can
& services ——
\\\ g Reprocess
EIII === Equipment
Pain relievers y—
Consult
with
Physician
7
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4 ) Value Proposition Customer Profile

Describe how the —
products and services Sl , PalCH Manage
) . Gair aesthetics TS Anxiety . j4
alleviate the pains or - — Patients

. Patient e
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return for
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P
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Customer Profile

Value Proposition

Manage
Patients

Perform
Scan

— 1

Reprocess
Equipment

vy

Consult
with
Physician

Capabilities
Definition

Associate functional gain creators and pain
relievers to capabilities.

=
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Electronic

'?) Operator Cloptr:st ectroni
njector Viedical
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= Connect
o, Contrast

Connect contrast injector after
patient arrives in scan suite.

Display
Overlay

The monitor will display an
overlay in real-time of the scan
region

Position
Patient

Patient position is done using
overay

MVP:
Product
Storyboard

Based on System Needs sequence
diagrams and functional chains
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/Reconﬁrm the problem \

Do the gain creators and pain relievers satisfy your

M\/P . problems?
’ Would the updated storyboard workflow be

acceptable?

S O ‘ Utl O n | nte r\/l EV\/ What are the strengths and weaknesses of

proposed solution?

Stakeholders determine if the proposed solution Would you use it?
addresses their problems \ j
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Value Proposition Customer Profile

' Manage
ai rs Patients

S O U ti O n .s %dlﬁzs Perform

Scan
Custome

Validation RSN . =

= Equipment

Consult
with
Physician

Stakeholders determine problem-solution fit

| ———
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\/a ‘ U e A single statement describing the benefits a

vy customer would expect from the product or service
Proposition

Unique value proposition for each
stakeholder
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Non-Functional
Strategy

How do we expect to provide non-functional
gain creators and pain relievers.

~ Scan

Value Proposition Customer Profile

Manage
Patients

Capability Perform

Material
Selection Reprocess
Equipment
——
-l Ptes Consult
with

~ 7 ey
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Value Propositions

Our |

CCCCCCCC
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Stakeholder Requirements T@Xtua‘
System Requirements Requirements
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Solution architectural design

A : Operational activity

F : Function
C: Component

(N

l

ViewPoints

7

AN

W

NN

Logical Architecture
How the system will work
to fulfill expectations

Physical Architecture
How the system will be
developed and built

StarFish
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Lite Cycle Cost

Solution Architecture Design phase

Cumulative Percentage Life Cycle Cost against Time
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DR/DRR Decommissioning/Disposal Readiness Review

Adapted from INCOSE-TP-2003-002-04, 2015
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Logical System

% Operator

Medical Imaging

User Interface

@ Position

@ Control  p
Rotation

v e —
@ Cheal:j;rlnit;g "L = @ Reconstruct
Volume [

Patient

E Electronic Medical Records

Hospital Interface

EMR
Communication

Contrast

Upload Data

Contrast Injector

@ Inject Contrast

Communication

.% Initiate Scan .% Video Capture .% Static x-ray

Functional
Chains

* Interactions with Actors
* |nteractions with External Entities
* |Internal Chains
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w (= Local
&, |nitiate_Scan ad%45b4 Added Functional Chains
2. master ad945b4 Added Functional Chains
E&} Static_x-ray ad943b4 Added Functional Chains

&% Video_Capture ad945b4 Added Functional Chains B ra n C h e S

= Remote Tracking
% Tags
» [ References
[ Remotes
v = Working Tree - C:\Users\Bbailey\git\CapellaDays_test
y (= .git
% [ test_se

Using Git or other version control
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learnings
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% Operator

@ Position
atien

MV
SUl

for

).

d prototypes
learning
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Logical System

% Operator

Medical Imaging

User Interface

@ Position

@ Control  p
Rotation

v e —
@ Cheal:j;rlnit;g "L = @ Reconstruct
Volume [

Patient

E Electronic Medical Records

Hospital Interface

EMR
Communication

Contrast

Upload Data

Preliminary

Contrast Injector

@ Inject Contrast

Communication

.% Initiate Scan .% Video Capture .% Static x-ray

Design Review

When all functional chains are de-risked
sufficiently
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Lite Cycle Cost

Physical Architecture level

Cumulative Percentage Life Cycle Cost against Time
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DR/DRR Decommissioning/Disposal Readiness Review

Adapted from INCOSE-TP-2003-002-04, 2015
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Lean Startup techniques
* Focus on the users and other stakeholders

 Arrive at an effective system architecture
* Integrate into Capella MBSE
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ﬁ Empowering Medtech Innovation
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