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STAKEHOLDER NEEDS

Example problem

Kansas senator expresses support for rural emergency hospital

Population Density Classifications in Kansas

model

O Apr 25, 2023 - 03:28 PM

More than 1,000 executive leaders from the nation’s fop hospitals and health systems convened af the 2023 AHA Annual

Membership Meeting, April 23-25 in Washington, D.C.

Sen. Roger Marshall, M.D., R-Kan., opened the federal forum closing plenary by running down a list of concerns facing
hospitals in his home state, and the value of the rural emergency hospital model to supponrt remote communities.

Marshall, an OB-GYN prior to his time in Congress, urged hospital leaders to remember that people must be their priority in
health care. "That’s when we see patient satisfaction rates go up,” Marshall said.
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STAKEHOLDER NEEDS

Needs derived from problem

# o Mame Text

T B L'l SM-1 Clinic Needs

Deliveries to remote and undeserved areas ensuring equitable access to medical supply deliveries

‘ & SN-1LT Delivery Area regardless of gecgraphic location or infrastructure limitations,

3 Rl SM-T1.2 Timely Delivery Timely delivery of critical medical supplies to ensure uninterrupted patient care.

4 Rl Sh-1.2 Reliable Transportation secure and reliable transportation methods to maintain the integrity of medical packages during transit,
o Rl SH-1.4 Predictable Arrival Monitoring capabilities to accurately predict armival times and coordinate inventorny management,

& Rl Sh-1.5 Affordable Cost Cost-effective solutions to opfimize resource allocation and reduce operational expenses.

7 Rl SM-T.6 User Friendly Access to a user-friendly platform to place orders and track the status of deliveries,

t Rl SR-T1.7 Delay Notifications Motification alerts for delays or 1ssues to allow for contingency planning and alternative arrangements,
9 Rl SMN-1.8 Standards Compliance Compliance with requlatony standards and best practices to ensure the safe and efficient transportation,
10 B [&] 5H-2 Patient Needs

11 [r] SH-2.1 Delivery Assurance Assurance of timely delivery of medical supplies to maintain overall well-being.

12 Rl Sh-2.2 Delivery Transparency Delivery schedule and arrival time transparency to minimize anxiety and uncertainty.,

13 Rl SN-2.3 Confidentiality Discreet packading and secure delivery methods to safeguard privacy and confidentiality,

14 B [Bl SM-2 Regulatory Needs

I 2 <h-2 | Standards Adherence ij?;;;i;;LZ?E;E?;F;r:rrgitjrigst!?;;ti;t;aaﬂ:j::;fm the transportation and handling of medical
Tt Rl Sh-227 Security Measures Implementation of security measures to prevent theft, tampernng, or unauthorized access during transit,
17 Rl SMN-32.3 Delivery Logging Documentation of delivery and chain of custody to facilitate traceability and accountability,




SYSTEM CONTEXT

Actors involved In a supply delivery mission
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USE CASES
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FUNCTIONAL ANALYSIS

Functional breakdown, and functional allocation to subsystems

ad [Package] 5 Functional Anabysis [ | Functional Breakdow n ]J
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SYSTEM REQUIREMENTS

Derived from Stakeholder Needs

= Name Text
1 EH LRl <E1 Deliven =M Reqguiremen secification
¢ SET.T Delivery Success The system shall have the capability to service all clinics in remote and underserved areas.
3 sR1.2 Delivery Time The system shall deliver supplies within 60 minutes or less of order submission.
4 R 1.2 Delivery Margin The system shall deliver supplies within the initial time estimate plus a margin not exceeding 0.25.
ry d
> Rl SR1.4 Cost-eff
[BlS1-1 5 Affordable Cost @ ~ [B] 571 4 Cost-effective Delivery
4
5 &l SRS Usel ertved Legend fff.. (& S1-1.7 Delay Nofifications & [El SR1.7 Notification Alsrts
erive |
Owned Member {;’ [&l SI-1.1 Delivery Area 2 [&] =F1.1 Delivery Success
! Rl 5R1.6 Trac (& SF1 3 Delivery Margin
= [BS1-1 .4 Predictable Arrival = ] | o
; #-Elr:iHJ Clinic Needs & - [/l SR1.6 Tracking and Maonitaring
rR[ SET1.7 Not !." L&l =1)-1.2 Reliable Transportation & [&] 5F1.2 Secure Transportation
g & <R18 Sed ."I \.\ [&] SM-1.5 Standards Compliance & [&] 5F1.10 Regulatory Compliance
| ’ \ “[R S1-1.2 Timely Delivery = | |
\_ (el SF1.2 Delivery Time
10 Rl SET1.9 Dist

\ (&l SM-1.6 User Friendly =

711 Stakeholder Nesds @< [&] SR 5 Usar-friendly Platform

11 Rl SE1.10 Re \ f;,.rmrjm-z_a Canfidentiality &
- “[E 512 Patient Meeds E—==————[& 5I-2.1 Delivery Assurance =

'. I [&l S1-2.2 Delivery Transparency =

14 Rl SR1.11 Ac
\“.I J/,.- [R] S14-3.2 Delivery Logaing = J/ =[] SE1 .11 Accountability
\[HE SN-3 Regulatory Needs = [&] SM-3.2 Security Measures = /

\\‘ (&l S14-3.1 Standards Adherence =
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CONCEPTUAISUBSYSTEM® MOES

System, subsystems, and measures of effectiveness

bdd [Package] 6 Conceptual Subsystems [ | 55 Conceptual System Architecture ]J

<l ke
Delivery System

! !
! I | . !

bdd [Package] 4 Measures of Effectiveness [ | & System MoEs ])

«hl0C ke
Delivery System

Wales
«moes /Delvery Success | Feal
«moe= /Delvery Time : time[minute [{unit = minute}

«hlocks «hlocks «ploc k= «ploc k=
Command 55 Delivery Vehicle Packaging 55 Storage 55
Rl SHE1.T Delivery Success The systemn shall have the capability to service all clinics in remote and underserved areas.
Rl ZRE1.2 Delivery Time The system shall deliver supplies within 60 minutes or less of order submission,
Rl 5R1.2 Delivery Margin The system shall deliver supplies within the initial time estimate plus a margin not exceeding 0.25.

bdd [Package] 7 MoEs for subsystems [ | &2 Subsystem MoEs ]'J

zhlacks
Delivery VYehicle
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zimoe: Cruize Speed ; speed[kilometre per hour]
zmoes: Max Delivery Time : time[minute]
zmoes: Delivery Time Margin . Eeal




CONCEPTUAISUBSYSTEM& MOES

Delivery Hubs

Imagine we have surveyed and been o e i
pre-approved for 5 potential hub ° o *
locations to deliver supplies to rural  coogiend  Coly v 1 17
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y* O
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CONCEPTUAISUBSYSTEM& MOES

Rural clinics
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CONCEPTUAISUBSYSTEM& MOES

Supply delivery via ground vehicle

.........................................................................................................................................................

A ground vehicle (such as a van) is a -
potential delivery vehicle. We estimated IRt S 9 9
delivery times using Google Maps traffic TG g OO opua Kansas City
patterns for an average weekday. Hays 7 . O ~0 D erandierk
Salina 6___ = S Olatheg Warrensburge
LY KANSAS 1y O
] T McPherson - _Emporias @ '
Summary of results: Great Bend CO |
Hutchinson 92 G‘ :
E Gardg)n City b Nev?non 68 |
I», Max Deliv Time Max Deliv Margins | Dodge City Wicgita@ © o
Potential Hub 1 60 min 33% | w ° o (@4 OO b
Potential Hub 2 60 min 22% . Hugoton 0 = A
: - °  Liberal - ® 0 ~ ‘e Joplin
Potential Hub 3 65 min 2500 - BEX? = s NV B o™ EmNeC) )=
Potential Hub 4 105 min 30% |
Potential Hub 5 90 min 15% oo
i % grequirement:
A ground vehicle would not
_ A— (- Cruiae_ﬂ_p;r:lggi_“lﬂﬂ_ﬂ i _fﬂaﬂ_ﬂf':':f o Text = "The system shall deliver supplies within 80 minutes or less of order submission.”
meet the requirements e R e et
1IIE:|E:1’[“frEI:lI;|-lr;'“*5.]|.r*s.’[En'l shall deliver supplies within the initial time estimate plus a margin not exceeding 0.25. *




CONCEPTUAISUBSYSTEM& MOES

Supply delivery via autonomous drone

Ww" NB[ JOH UBDWFODUHBPOF 8J MM ¢
YouTube, uploaded by Mark Rober, 18 Mar 2023,
https://youtu.pe/DOWDNBuU9DkU

Document 2021
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Amazing Invention- This Drone Will Change Everything

Mark Rober @ : =
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Chris Philpot, The Zippy Flier, digital image, IEEE, accessed 19 May 2023, <https://spectrum.ieee.org/in-
the-air-with-ziplines-medical-delivery-drones>



INTEGRATED SIMULATION PROCESS DEMO
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VERIFICATION USING SIMULATION

23/07/2021 | ref.: 3DS

I
)
' Sys Engineer SMEs
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amoes Delivery_Time : time[minute]{unit = minute = SARETVEANgE ! i S,
ld="8R1.1" : step v x E ot
- k=09 payload. al\[{crv, IS .
[ ! l_' ! 1 Y 1 Text = "The system shall have the capability to service all clinics in _ arer_» e ~
] H .- aircr....» ey
sblocks shlocks ablocks sblocks shlocks sblocks [ =i areak. : 23 =) \VF) ] id ated
Drone_Activity Drone_Parametric Command_55 Delivery_Vehicle Packaging_SS Storage_S5 e e pal | i _ 506 out SOC_ouput
=4 ! ) Y T Delivery Margin - : @ M od e I
‘1’ hl 'l’k Id - I|SH13I|I| I.'I. . é = realExpr... : ontrolSystdmivariables
SRI0OCK " - - I N R \ . 0002~ {
Text = "The system shall deliver supplies within the initial time : Cise combila..  reaipass , I
o . - - L L - PropulsionVariables
Sone . - — —7| estimate plus a margin not exceeding 0.25 " _ : Te m p ate
vakwes KSE‘tISf':.-'.‘&d_ — T E m;igr]ceF?Ut range
zimoe: Cruize_Speed ;| speedlkilometre per hour) = = o .
smoes Delivery _Time_Margin : Real S stist are_qmreme-:nt:a- Process COmpOSEFE
smoes Max_Delivery_Time ; time[minute] g — — — . FEEh> Delivery Time :
p Inttial_State _of Charge : Real > Id ="SR17"
Final_State of Charge . Real Cw . . I .
Round-Trip_Range * distance[kiometre] Text ="The S].-_'Sti::-r'r'l ﬁhall delrver supplies within 60 minutes or less
of order submission.
m

© Dassault Systemes | Confidential Information |



Document 2021

CREATING A VALIDATED MODEL TEMPLATE

SME builds Process that references validated simulation(s) using Virtual Twins or External Apps

Sys Engineer can use to extend the System (SysML) model

SME

Collaborate

© Dassault Systemes | Confidential Information | 23/07/2021 | ref.: 3DS
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BUILDING A PROCESS

U Easy: Drag-drop workflow editor
U Process Composer App Shown

U Flexible: Define Simple To Very Complex
Workflows

U Parametric: Create Parameters To Add
Flexibility & Logic Into The Workflow

U Open: Data Model Organizes Any Type Of
Data Format Or Structure

U Connect: 3DX Virtual Twins, In-house or
External Tools / Codes Using Adapters

Add Activities Trom the toalbar below

XKLBE-D|¢e¢d - vIBOL SALABERYHE 2 & HOO

Simulation
Process
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MISSION STRUCTURE & BEHAVIOR DEMO

¥ CATIA | Cameo Systems Modeler 2024x - deliveryMissionDemo.mdzip [C:\Users\jga11\Documents\Drone\) - o X
£ @&lmwyxlﬁcwwl 4B
& >IN iDL A Rl i B OEN i W in e iE-BiQ
P*_@ Content Diagram Package_Cetvery_Model| ) Summary | |
NEE-C
v+ Tools, bdd [Package] Syswer| ) System_Defntion | |
.
taeX
A _i : Package Delivery System
1 ey N
_ | = TextBox v Flight_Segment ‘Ground_Segm ent
g 5 Anchor ‘ h—I—H
3 | { Contanment =~ , 4 , !
.§ 7™ Dapendency l Drone Command_SS | Packaging SS | :m.o_,ss
e Image FromF.. » - -
‘gi gu stm |sueuacmlaock_aates(p,mu_smes|)
%, EB agram Overvi.. stm [State Machine] FO_Mssion | 9., FD_Ms sion l) stm [State Machine] CH_Ms sion | a CH_Mssion U
oB || =i Legend ek
L S ? ® Dxta(ts)/m_rmeﬂ
“ Honzontal Se... » , —
|  Inactive . . .
18] Content Diagram e
(] Content Shape l ’{oouwat_croer }
[ Package | 'W mAe?:Orw% - lomer_mcavea 1
EEC'““D“W I ext/ Transme_Croer 'E & | , | fnoon —
.~ Presentation Flo.. — ‘Reject ) Orger _Repcted | ( Check 'G'W' Orone_Takedff
- l ewy/kpct Order emylcrceck Orcer | exit/ Update Troer
Post - Oroer_Accepted Crone_Pimed
| entry / Post PfocessJ j .
|_PngNee | O0eBSY [ Png ) ovone e | _ Assignment
é entry / Try_Next > 00/ Png_Crone | | 0o/ Assign_Crcer
Close Full Screen
stm [State Machine] GS_Mssion| B GS_Mssion ;) stm (State Machine] Crone_Mssion| & Orone_Mssion 1)
ide T -  Chage
croer Assiraa | Joro ecss | | ot/ veats M |( S WY |
| |
No symbol at (824, 106) Q | Q| 100% v [ B 1685M of 2348M (max BOOOM)

o SEPITVOLxEE ~ewe e



AGENDA

7 System Context

Z Measures of Effectiveness

Z Simulation of Conceptual Subsystems
Z Simulation of Mission System

Z Trade Studies & Analytics

7 Design Improvement

7 Takeaways



Document 2021

© Dassault Systemes | Confidential Information | 23/07/2021 | ref.: 3DS

FINDING THE OPTIMAL HUB CONFIGURATION

Package Delivery Mission

#

Name

Text

N I

SE1 Delivery System Reguirements Specification

SE1.T Delivery Success

sE1.2 Delivery Time

Rl SRE1.2 Delivery Margin

The system shall have the capability to service all clinics in remote and underserved areas.

The system shall deliver supplies within 60 minutes or less of order submission.

The system shall deliver supplies within the initial time estimate plus a margin not exceeding 0.25.
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SYSTEM TRADE STUDIES & OPTIMIZATION

How does a System Engineer evaluate alternatives?

in number : Integer indrone : Drong | ———,
act [Activity] Log_Drone [ Log_Drone ]J_J
|
. . W .
bdd [Package] 6 Conceptual Subsystems [ Conceptual System Architecture | fJ | e, |
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Delivery System
valwe s . i rit
amoes Delivery_Success : Real o — «aalistys Da:n_aqulrer;: i ) R
emoes [Delivery_Time ; time[minute]{unit = minute | 2 elivery Range P " ! p . 3
' Id="SR1.1" | sread>tructuralF eatures I | ereadStructuralFeature:s i
I H H 'ﬁ, Text = "The system shall have the capability to service all clinics in . Order_Statuses i . Delivery_Time i
n \\ ________________________________ ’/
eblacks ablacks eblocks eblacks eblocks eblacks THTLE 2T MTEEEE (B e LH Hﬁ
o O . - . - 1 '
IEunt:_.i1|.|[:t|l.|lll].|r r%l}nnﬂ_ﬁlrﬂmlﬂtrm Command_S5 Delivery_Vehicle Packaging_S5 Storage_S5 srecirements ii
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| ! ld="SR1%" !
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rone - : : ,,
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= i e e
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