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Purpose

* Support communities " hitiative
* Concepts
e Applications
e Technology
» Services (CATS)

v by leveraging systems engineering tools and
Smart Cities principles

Goal

* Create a model that illustrates the resources

Initiative

* Enabling
* interconnectivity
* reuse
* consistency




'Frankenstein' lunges to new life for Cisco and smart
Carlsbad, California

Smart Cities
Initiative

Technology focused
smart cities are
rethinking their

approach

Success in a smart city “has nothing to do with technology and has to do with people.
We need to invite the public into co-creating these experiences with high degree of
civic engagement. Cities need to be engaged with the public around connecting

communities.”

INCOSE

- David Graham, Chief Innovator Officer for the City of Carlsbad, California.



Smart Cities

Guiding the evolution of smart cities Initiative

By Calil Queiroz June 01, 2021

The idea of the “Smart City” is a fashionable one. However, there is
no common definition of what a smart city should look like.

00060

We need a
common
definition for a
smart city

(Image credit: Image source: Shutterstock/ jamesteohart)




complete

v'Definition of Smart City
v'Metrics
v'Reference model

Smart Cities
Initiative

i started
Smart Cities * Case Studies

Products Plan

 Stakeholder List + Management
Plan

* Architecture template for Smart
Cities ~ MBSE model

future
* Input on other Smart Cities
publications
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People are at the center of the most complex
challenges facing today’s municipalities around the
world. Economic development, homelessness,
healthcare, racial equity, and many other issues are
directly related to the humans in the city.
Meanwhile, technology continues to provide new
resources and opportunities. Smart Cities efforts
often attempt to leverage technology to solve the
human challenges, however the efforts can fall
short. The INCOSE Smart Cities Initiative has
developed an approach to focus on the humans in

the city and identify solutions to best support their
needs.

We propose a human-centric model to help cities
make decisions with human needs in focus. This
model helps identify and classify technological and
other investments with the greatest positive
impact for the residents. This document proposes
a new framework, a definition of a smart city, and
human-centric metrics to consider for evaluating a
smart city.
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https://connect.incose.org/ProgramsProjects/SmartCitiesInitiative/SitePages/Home.aspx
https://connect.incose.org/ProgramsProjects/SmartCitiesInitiative/SitePages/Home.aspx

INCOSE Smart
City Definition
provides

evaluation and
comparison

%o

([

A smart city is capable of

identifying its problems and

mitigating root causes

by generating and processing

engineered quality data in a
continuous and inclusive manner.
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Human
Fundamental

needs are the
basis for a Smart
City’s goal

Economist

Artur Manfred Ma
Neef /1932-2019/

IDENTITY &
SELF EXPRESSION

CREATION

FREEDOM
OF CHOICE

SUBSISTENCE

HUMAN
FUNDAMENTAL
NEEDS

-( ).
.* Yo
. .

ﬁ . .
/AR

PARTICIPATION

THINK FREELY

000000
000

0000
000000
Do

®

Smart Cities
Initiative

2k,

PROTECTION

AFFECTION

UNDERSTANDING

10



The INCOSE-TUS
Reference
Model is a
robust,
tailorable, and
systematic way

to view and
evaluate a
smart city as an
Integrated
complex social
system

Needs, Needs, Needs,
Requirements For Requirements For Requirements For Requir
Improvement Improvement Improvement
< | >
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Needs,

Improvement
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I —
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Effect
/Benefit
/Problem

Effect
/Benefit
/Problem

HEALTHCARE
SERVICE GROUP

Effect
/Benefit
/Problem

RESIDENTS

Effect
/Benefit
/Problem

W DIAGNOSIS

ements For

WS )

O
(=)

0000
[a]s]u]s]s]u]
000000
a]s]s}

@

Smart Cities
Initiative

RESULTS

SHARED
COMMON
MISSION

>

ACHIEVED
RESULTS

Coordinated
Actions

Y

RESIDENTS

Implementation Implementation Implementation Implementation

Coordinated Coordinated Coordinated
Actions Actions Actions
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STAKEHOLDER
27
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How can you

My Question Improve your city
if you don’t know
how and what to
measure?




Engineered
OUENIADEI=RE
used to identify
and mitigate root

causes

Continuously Non-subijective,
updated /generated based on facts

Supportitive, ENGINEERED Enables

comprehension of the
QUALITY DATA complete system

Accessible by all stakeholders Usable by all stakeholders with
— data necessary for action

is accessible by the performer applicability to the system

Smart Cities
Initiative



A single set of holistic metrics provide a consistent benchmark for
evaluation and comparison

TUS INDEX

WELL-BEING

INDEX
/WPR-SPR/
SOCIAL

SYSTEMS PROPERTIES SYSTEMS OPERATIC
ALIGNMENT INDEX PERFORMANCE INC
/SPA

UNIFIED TAILORED



Metrics:

Goal#_ Jpoai it S

1 GOAL 1: No Poverty End poverty in all its forms everywhere

2 GOAL 2: Zero Hunger End hunger, achieve food security and improved nutrition and promote sustainable agriculture

3 GOAL 3: Good Health and Well-being Ensure healthy lives and promote well-being for all at all ages

4 GOAL 4: Quality Education Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all

5 GOAL 5: Gender Equality Achieve gender equality and empower all women and girls

6 GOAL 6: Clean Water and Sanitation Ensure availability and sustainable management of water and sanitation for all

7 GOAL 7: Affordable and Clean Energy Ensure access to affordable, reliable, sustainable and modern energy for all

8 GOAL 8: Decent Work and Economic Growth Promote sustained, inclusive and sustainable economic growth, full and productive employment and decent work for all
9 GOAL 9: Industry, Innovation and Infrastructure Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation
10 GOAL 10: Reduced Inequality Reduce inequality within and among countries

11 GOAL 11: Sustainable Cities and Communities Make cities and human settlements inclusive, safe, resilient and sustainable

12 GOAL 12: Responsible Consumption and Production Ensure sustainable consumption and production patterns

13 GOAL 13: Climate Action Take urgent action to combat climate change and its impacts

14 GOAL 14: Life Below Water Conserve and sustainably use the oceans, seas and marine resources for sustainable development

Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification, and halt

1 GOAL 15: Lif Land . . .
> e on Lan and reverse land degradation and halt biodiversity loss

Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build effective, accountable

16 GOAL 16: Peace and Justice Strong Institutions . L
and inclusive institutions at all levels

17 GOAL 17: Partnerships to achieve the Goal Strengthen the means of implementation and revitalize the global partnership for sustainable development



https://www.un.org/development/desa/disabilities/?page_id=6226&preview=true
http://www.un.org/development/desa/disabilities/envision2030-goal2.html
http://www.un.org/development/desa/disabilities/envision2030-goal3.html
http://www.un.org/development/desa/disabilities/envision2030-goal4.html
http://www.un.org/development/desa/disabilities/envision2030-goal5.html
http://www.un.org/development/desa/disabilities/envision2030-goal6.html
http://www.un.org/development/desa/disabilities/envision2030-goal7.html
http://www.un.org/development/desa/disabilities/envision2030-goal8.html
http://www.un.org/development/desa/disabilities/envision2030-goal9.html
http://www.un.org/development/desa/disabilities/envision2030-goal10.html
http://www.un.org/development/desa/disabilities/envision2030-goal11.html
http://www.un.org/development/desa/disabilities/envision2030-goal12.html
http://www.un.org/development/desa/disabilities/envision2030-goal13.html
http://www.un.org/development/desa/disabilities/envision2030-goal14.html
http://www.un.org/development/desa/disabilities/envision2030-goal15.html
http://www.un.org/development/desa/disabilities/envision2030-goal16.html
http://www.un.org/development/desa/disabilities/envision2030-goal17.html

undamental human needs Sample metrlf:s of a Smart city, efer_ence properties measured by the Smart city N Sustainability Goal
pdated version etrics

Subsistence

Protection

Affection

Smart Cities Metrics: Part 1

GDP for per capita GDP per capita

Apartment availability per 1000 family Homelesness rate

Employment rate

Employees per 1000 population 5 o0 vl il e e

Average family income Average household income

Number. of individuals living with good air quality index environment per 1000Air I
population

Number of individuals provided with good water per 1000 population Water quality index

Number of individuals living with good soil quality index environment per

1000 population Soil quality index

Mean age Life Expectancy
Consumer good index Consumer price index
Import dependency ratio Import Dependency Ratio
lliness inverse coefficient per 1000 population Population health index
Mortality inverse coefficient per 1000 population Mortality rate

Number of individuals with over 10$ income daily per 1000 individuals Mzkegeaiet=siakcleieiinimenlicans

Standard
Victims of crime inverse coefficient per 1000 individuals Crime rate
Exposure to trauma inverse coefficient per 1000 individuals Injury incidence rate
Number of infant mortality per 1000 childbirth Infant mortality rate
Family violence inverse coefficient per 1000 family Domestic violence rate

Inverse coefficient of unlicensed business Number of license with subjective registry criteria

Proportion of government organization and public organization with glass
p g s P & s Budget transparency score

account
Number of newly registered marriage per 1000 individuals Marriage rate
Mean duration of marriage Mean marriage duration

Number of childbirth per 1000 individuals Birth rate

Should have active economy

Should have sufficient supply of accomodations
Should have sufficient job positions

Should have households with stable income
Should have unpoluted air

Should have healthy water supply

Should have uncontaminated soil

Should have citizens with high life span

Should have stable consumer price
Should have self sufficient gross domestic production

Should have healthy citizens

Should have low mortality
Should aim to eliminate poverty

Should protect citizens from criminal activities
Should protect citizens from incidence

Should aim to eliminate infant moratlity
Should aim to eliminate domestic violence
Should provide fair opportunities to citizens

Should protect citizens from subjective decisions

Should have transparent spending

Should aim to eliminate forced marriages
Should have stable households

Should provide risk-free birth environment



Sample metrics of a S b Reference properties measured by the Smart city [UN Sustainability
undamental human needs : A
pdated version etrics oal

Creation

Identity

Freedom

GDP per capita
Number of newly registered profit organization

Number of registered profit organization

Number of intellectual property per 1000 individuals
Number of newly published books per 1000 individuals
Average cost of art service per individuals

Gross industrial product per capita

Public spending on infrastructure

Resource directed by economic entities as payment for using
infrastructure

Number of organization including international and national top 500
organization

Number of newspaper and paper per 10000 individuals

Number of tv channel per 10000 individuals

Mean duration of get approval to initiate non profit organization

Number of non profit organization per 1000000 individuals

The ratio of voters to non-voters

The ratio of approved parade to non-approved parade
Number of women civil servant per 1000 civil servant

Prisoners inverse coefficient per 1000 individuals

Smart Cities Metrics: Part 2

GDP per capita
Number of new business applications per capita

Number of businesses per capita

Number of IP licenses registered per capita
Number of scientific articles published per capita
Average household spending on entertainment
Gross output of manufacturing industry

Infrastructure spending as share of GDP

Infrastructure tax income

Number of companies in international and national top 500 per capita

Number of local news outlets per capita

Number of local tv channels per capita
Time required to establish local policies

Number of local, public events annually per capita

Time required to start a non-governmental organization (business or
philanthropic)

Number of non-governmental organizations (business or philanthropic)

per capita
Voter turnout percentage

Protest events per capita
Gender equality in public sector employment

Wrongful conviction rate

Should have active economy

Should provide equal opportunity to initiate
business

Should support business activities

Should ensure intellection property rights
Should support scientific activities

Should support art and sport activities
Should have stable manufacturing output

Should have comprehensive infrastructure

Should have robust infrastructure

Should be recognized internationally

Should ensure freedom of speech rights
Should ensure freedom of speech rights

Should measure local initiation of control and
authority

Should measure the civic pride
Should provide opportunity to initiate communal
activities

Should support volunteering activities

Should ensure right to vote on consience

Should ensure right to a protest

Should ensure right of equality and non-
discrimination

Should aim to eliminate wrong conviction



Sample metrics of a Smart city, Reference properties measured by the Smart city .
ndamentathtiman neecs _ pdated yersion etrics N Sustaina Y =

Subsistence

Protection

Affection

Smart Cities Metrics: Part 3

GDP for per capita
Apartment availability per 1000 family

Employees per 1000 population

Average family income

Number of individuals living with good air quality index environment per 1000

population
Number of individuals provided with good water per 1000 population

Number of individuals living with good soil quality index environment per
1000 population

Mean age

Consumer good index
Import dependency ratio

lliness inverse coefficient per 1000 population

Mortality inverse coefficient per 1000 population
Number of individuals with over 10$ income daily per 1000 individuals

Victims of crime inverse coefficient per 1000 individuals
Exposure to trauma inverse coefficient per 1000 individuals
Number of infant mortality per 1000 childbirth

Family violence inverse coefficient per 1000 family

Inverse coefficient of unlicensed business

Proportion of government organization and public organization with glass
account

Number of newly registered marriage per 1000 individuals

Mean duration of marriage

Number of childbirth per 1000 individuals

GDP per capita
Homelesness rate

Employment rate
/Employed/Total population/

Average household income
Air quality index

Water quality index

Soil quality index

Life Expectancy

Consumer price index
Import Dependency Ratio

Population health index
Mortality rate

Number of households below minimum Income
Standard

Crime rate
Injury incidence rate
Infant mortality rate

Domestic violence rate

Number of license with subjective registry criteria

Budget transparency score

Marriage rate
Mean marriage duration

Birth rate

Should have active economy

Should have sufficient supply of accomodations
Should have sufficient job positions

Should have households with stable income
Should have unpoluted air

Should have healthy water supply

Should have uncontaminated soil

Should have citizens with high life span

Should have stable consumer price
Should have self sufficient gross domestic production

Should have healthy citizens

Should have low mortality
Should aim to eliminate poverty

Should protect citizens from criminal activities
Should protect citizens from incidence

Should aim to eliminate infant moratlity
Should aim to eliminate domestic violence
Should provide fair opportunities to citizens

Should protect citizens from subjective decisions

Should have transparent spending

Should aim to eliminate forced marriages
Should have stable households

Should provide risk-free birth environment
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SERVICE PROVIDERS

Engaging those
who deliver the
smart city
results can
improve the

ADVANCED
SOCIAL NATURAL COMPLEX

SYSTEM SYSTEM

INTERACTION INTERACTION SYSTEM

BETWEEN PEOPLE BETWEEN PEOPLE MULTI-LEVEL
AND NATURE INTERACTIONS

!

4 \ ( N ( N\ ( )

1. Residents 2. IT & communication 16. Waste & Landscaping 20. Road & Site Maintenance

e [ )
| I ke I I h O O d Of a service group Service Group Service Group
A. Elders/Retirees 1 2

3. Public Transportation Group . Environmental . Production Service Group
B. Native Born Residents 4. Religious Service Group Management Service 22. Construction Service Group)

~
-

[ ] [ ]
: . Group . .
. . 5. Media Service Group 23. Suppliers Service Group
( i C. Short Time Residents i
) . 6. Healthcare Service Group 18. \é\lraot:r Supply Service 24. Trade Service Group
. D. Long Time Residents 7. Science & Education Service 1 Enerp provider Service 25. Public Order and Diaster
a C h I ev b I e E. Tourism Dependent Residents Group 'Gmugpy Management Group
8. Financial Service Group 26. Inter-sectoral Data
F. Other Stakeholders . .
9. Culture & Art Service Group Generation & Sharing

I m I m n 1 10. Sports Service Group S.ervice Group. .
I e e a I O n 11. Hospitaltity Service Group 27. City System Diagnosis
. . . Service Group
12. Civil Society Service Group

13. City Governance &
Leadership Service group

14. Government’s Common
Services Graoup

15. Regional Regulatory
Service Group

t | i } .




Updated: Simplified Framework of a Smart City

W piagnosis | PLANNED
RESULTS
Needs, Needs, Needs, Needs, . . . .
Requirements For Requirements For Requirements For Requirements For C‘X’Jtcil:)r:gted C?Jﬁg:‘asted ch)gﬁg:qasted C?Jﬁg:i:ed
Improvement Improvement Improvement Improvement
< I I I < [ I [ >
« . I >
<
SHARED
HEALTHCARE STAKEHOLDER
27

SERVICE GROUF

SERVICE GROUP COMMON
MISSION

STAKEHOLDER
27

Effect Effet Effet Effect
/Benefit /Benefit /Benefit /Benefit Implementation Implementation Implementation Implementation
/Problem /Problem /Problem /Problem

ACHIEVED
RESULTS
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Tools required for developing a logical model of a Smart city.

@ Tuss

Level Steps Tools
The first step for developln'g m.odel of a city is building a loglcgl Systemized cognitive tools
1 model/formal system/ which is a system of mutually supporting
: : /TUS-SCT/
axioms/paradigms/ .
) The second step for developing a model of a city is building a logical Systemized cognitive tools
model of each stakeholder group. /TUS-SCT/
The third step is building a logical model of each entity/organization |TUS-SCT +
3 with clearly defined common goal, concept definitions, metrics, aligned | Technological SE tools
responsibilities and required tangible technological solutions. /SysML MBSE ,UAF.../
The fourth step is building a logical model of each job position with
.. . . TUS-SCT +
clearly defined goal, concept definitions, metrics, aligned .
4 responsibilities, processes and required tangible technological Rechnologlont SE fools
e P q g e /SysML ,MBSE ,UAF../

oo
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ooo
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New Publication:

"SMART CITY DEFINITION, METRICS, AND TUS FRAMEWORK"

o
FREEDOM
OF CHOICE

IDENTITY &
SELF EXPRESSION

CREATION

SUBSISTENCE

AFFECTION

Smart Cities
Initiative

UNDERSTANDING

on Systems Engineering

A better world through a systems approach

2 | SMART CITIES

SMART CITY DEFINITION, METRICS,

AND

NCOS

E-TUS FRAMEWORK

Smart Cities
Initiative

PREPARED BY:

Jennifer Russell, EISE, CSEP, Jargalsaikhan Dugar, Bayartsengel Batsaikhan, Rael Kopace, CSEP,

Marcel van de Ven, CSEP, MSc, Jon Mooney, PE, Dale Brown, P. Eng and TUSS, LLC

SMART CITY DEFINITION, METRICS, AND INCOSE-TUS FRAMEWORK

SMART CITIES | 3
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SCI Team Focus Areas

4 Y Ny -

Framework & IEC — INCOSE Smart City Smart City Use Cases
demonstration city Reference Architecture
Human centric perspective UAF modeling collaboration Solution Architectures

City goals — top level

\Jennifer RusseII+TUSS/ \ Rael Kopace / \ Matthew Hause /

INCOSE



Smart Cities Architecture
Reference

or Reference Architecture



About the Speaker

Tom Lusco

Principal Engineer
cti@iteris.com
www.arc-it.org

ARC-IT 9.1

The National ITS Reference Architecture



Collaboration in the Smart City Space

A\
TC268: Sustainable Cities and Communities
N4

I EC SyC Smart Cities \

IS0 JTC1 i€

SC44 Information Technology for Smart Cities
(pending TMB and SMB approvals)

Smart Cities
Initiative



Where is the Smart City Reference
Architecture?

IEC SG12 IEC SyC SC IEC SDOs Cities City

Desires:

+ Adequate water supply.

» Assured electricity supply.

+ Sanitation, including solid
waste management.

« Efficient urban mobility and
public transport.

« Affordable housing, especially
for the poor.

* Widespread and
transformative use of data and

Purpose: Systems i
technology. |

Approach and Digital
Transformation
methods and tools for
international
standardisation

Purpose: Develop
high-level SCRA
and related tools
for cities toolbox

Purpose: Develop a
set of standards for
cities toolbox

Purpose: Enable cities
achieving SDG11 by
leveraging International
Standards and Digital
Transformation

Purpose: Enable
Digital
Transformation of
each city with its
own pace and
priorities

Purpose: Proactively
and systemically
address citizens’
needs by permanently
transforming itself as
a digitally coordinated
system to align the
various views of the
city

1

1

1

1

1

! 15t beneficiaries:
1st beneficiaries: i Smart Cities teams
IEC and SDOs |
2nd peneficiaries: |
Smart Cities teams, 1 |
vendors, investors i
1

3rd peneficiates:

1st beneficiaries:

1

1

1

1

1

1

1

|

2nd peneficiaries: '
Smart Cities teams '
|

1

1

1

1

1

1

vendors, investors
3rd beneficiaries:
citizens, city
administrations,

1st beneficiaries:
IEC TCs, IEC SyCs
2nd beneficiaries:
NCs and sister SDOs

Smart Cities teams
2nd peneficiaries:
citizens, business (in

2nd peneficiaries:
citizens, business (in

city), city 1st beneficiaries:

3'd beneficiaries: citizens, city business (in city) administrations city), citizens
business (world-wide) administrations, I mommmmmmmmmmmmmmmmmee 1 3rd beneficiaries: city administrations 2nd peneficiaries: « Good governance and citizen
----------------------- business (in city) ! 1 investors, vendors 3rd beneficiaries: business (in city) participation.

3rd beneficiaries: + Sustainable environment.
city administrations « Safety and security of citizens,
----------------------- ' particularly women, children
and the elderly.
+ Affordable healthcare for
everyone.
* Modern education for children
and adults.
« Attractive for business.

! 1
! 1
! 1
! 1
! 1
! 1
! :
! 1
! 1
! 1
! 1
! 1
: :
I 1st beneficiaries: !
! 1
! 1
! 1
! 1
! 1
: !
! 1
! 1
! 1
! 1
! 1
! 1
! 1
1

vendors, investors



Reference

Architecture
Input

Interested? See Jennifer
Russell, Marcel van de
Ven, Tom Lusco, Rael
Kopace, Matthew Hause,
Damian Rogers

Call for Modelers!!

Reference -2 Solution - Implementation
Simple scenario

, Out of SyC scope
' Various needs
- stakeholders ek
arc eC
| - system f
-domain |
align
architect
T build and test

extra

4. Implementation
Al

1.Reference refine

4. Implementation
A2

design and engineer

3. Solution
architecture B

Problem space Solution space

7/ extract
essentials
refine

Figure B.37 - Simple scenario

IEC/INCOSE In-progress diagram of Reference Architecture

Smart Cities
Initiative

Solution

Architecture
Development

- N

INCOSE



About the Speaker
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Matthew Hause
Principal
mhause@systemxi.com

844 .SystemXi
917 514 7581

© 2021 SSI

32



Social Enterprises
Part of INCOSE Smart Cities Initiative




Autoville Unhoused Persons Project

« Autoville has been experiencing an increasing number of unhoused
people. They reside in city parks, under bridges, in makeshift
encampments, and on the city streets. This has caused increased
crime, increased police interactions, overloaded courts, resident
complaints, and decreased tourism. Sadly, an increasing number of
unhoused people have been dying from violence, overdose, alcohol
poisoning, and exposure. The city administration has decided to
study the situation and provide services to improve the situation.
These include housing, treatment, counseling, and education rather
than increased law enforcement or ignoring the problem.



Autoville Unhoused Person Goncept Diagram

 Unhoused people have
Interactions with multiple
organizations and systems In
Autoville.

* This helps to understand the
positive and negative effects
that unhoused people have
on city elements, and vice
versa.

« Understanding this will help
to frame solutions.

Operational High Level Taxonomy [ HighLevelOperationalConcept Unhoused ])

Supports
[ — = — - -

| PO : Philanthropic

Supports

1
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2 /
EO : Educational
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shop : Shop

ce : Criminal
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Initial Project Goals

« Setting goals defines what Autoville wants to achieve
 These can be phased over time.

Strategic Structure | @5 Strategic Structure ] |

«EnterpriseGoals F «EnterpriseGoals F «EnterpriseGoals l:{ «EnterpriseGoals
Resident Experience Environmental Leadership Provide Shelter Safe Environment
enterprisePhase = [ Autoville| |enterprisePhase = [T Autoville enterprisePhase = [ Shelter enterprisePhase = [ Autoville
Id="EG1" Id="EG2" Id="EG3" Id="EG4"

Text = "Autoville will work with state and
federal governments and civic and charity a safe and pleasant
organizations to ensure safe shelter for all environment for residents
who request it.” and visitors.”

Text = "Autoville will provide Text = "Autoville will adopt Text = "Autoville will provide
services to residents in a green and environmentally
consistent and efficient friendly measures where

manner.” possible”

«EnterpriseGoals 13 «EnterpriseGoals _F{ «EnterpriseGoals _F-

Financial Health

Addiction Treatment

Permanent Housing

enterprisePhase = [ Autoville
Id="EG5S"

Text = "Autoville will ensure
the financial health of the city
government.”

enterprisePhase = [ Permanent Services

Id ="EG6E"

Text = "Autoville will work with state and
federal governments and civic and charity
organizations to provide addiction
rehabilitation treatment for all who request it.”

enterprisePhase = [ Permanent Services
Id="EGT"

Text = "Autoville will work with state and
federal governments and civic and charity
organizations to provide permanent
housing for all who request it.”
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Autoville Three Phase Project

 Collect Statistics
and study the

problem Strategic Structure [ [gz| Autoville Enterprise Diagram ]J
EnteroriseVision ¢\VizionStatements &

o |ncrease Shelter Aut:‘:lle Visk;n ® Powering a safe and healthy environment for all residents and visitors with community focused solutions

Ca paCIty cActuzlEnterprisePhazes F@

d dd . . Autoville : Urban Area

[} 5 - =

PI'OVI ea |Ct|0n Services Provider = Collect Unhoused Statistics

treatment

. cActuslEnterprisePhases cActuslEnterprisePhases cActuslEnterprisePhases

° Pro\"de permanent Current Phase : Urban Area @ Shelter : Urban Area @ Permanent Services : Urban Area F@

hOUSin g Services Provider = Collect Unhoused Statistics Services Provider = Increase Shelter Capacity Services Provider = Provide Permanent Housing
* |ncrease & aValuzStreans - o [

“ ‘ Provide Permanent Housing : O§ban Area " *
employment
training
«StrategicPhases FE aActualEnduringTasks @ «StrategicPhases aActualEnduringTasks @ oStrategicPhases
Tax Collection Collect Sales Taxes : Tax Refuse Collection Collect Trash : Refuse Urban Area
Collection Collection
eActuslEnduringTasks = eActualEnduringTasks 2
Collect Property Taxes : Tax Collect Recycling : Refuse
Collection Collection
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Types of Homeless People and Their attributes

Personnel Taxonomy | Personnel Taxenomy Unhoused Types ]/l

- «valueType»

8T
«valueTypext Unhoused Person Unhoused Cause
Current Housing =

measuraments ST
Mental Health

enumeranon «MeasurementsPrimary Cause : Unhoused Cause
Shelter

«MeasurementsTime Unhoused : Elapsed Time{id} Unemployment
Tent «Measurement»Secondary Cause : Unhoused Cause PTSD
Street «Measurement:Resides : Current Housing Famly Breakdown
Park «MeasurementsAge : Integer Substance Abuse
Under Bridge «MeasurementsCriminal History : Boolean B
Homeless Encampment ﬁomestlc Violence
ness

Other T

aPersons
Chronic Unhoused

T

«Persons T
Episodic Unhoused

o«Persons T
Transitional Unhoused

«Persons T
Hidden Unhoused

gActuslPersons
Fred : Chronic Unhoused

{actuslCondition = Burgen Park,
Homeless Encampment}

_.

cActuzlFersons
Mary : Episodic Unhoused

{actualCondition = 4th Stre=t Bridge,
Homeless Encampment, Stabls}

cActuzlPerzons
Bob : Transitional Unhoused

{actualCondition = Terminal Cancer, 4th
Street Bridge, Homeless Encampment]}

cActuslPersons
Larry : Hidden Unhoused
{actuslCondition = Couch Surfing,
Stable, Apartment}

A

Age =57

Criminal History = true
Primary Cause = PTSD
Resides = Street

Time Unhoused = 500.0

Secondary Cause = Substance Abuse

Age =33
Criminal History = false

Resides = Park
Secondary Cause = PTSD
Time Unhoused = 50.0

Primary Cause = Domestic Violence

Age =42

Criminal History = true

Primary Cause = lliness

Resides = Shelter

Secondary Cause = Unemployment
Time Unhoused = 20.0

Age =26

Criminal History = true

Primary Cause = Unemployment
Resides = Other

Secondary Cause = Other

Time Unhoused = 10.0
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Autoville Capabilities

« Existing Autoville Capabilities are identified
 These are provided by the government, volunteer organizations and industry

«Capabilitys (c_}
Autoville Services a

Unhoused Management

N N A4 A N W
«Capabilitys (E j. «Capabilitys (E j, «Capabilitys (‘/-. «Capabilitys .:(‘ j. «Capabilitys ((‘j. «Capabilitys (E j.
Housing Provision Law Enforcement Health Services Shelter Provision Adult Education Emergency care
A 'y W N AV W
«Capabilitys (E ) «Capabilitys .'\"j. «Capabilitys (E ) «Capabilitys (‘3, «Capabilitys (E ) «Capabilitys ({)
Recycling Provision Crisis Intervention p Addiction Treatment Refuse Collection y Nutrition Provision B Public transport servce
AV W Ay W WV W
«Capabilitys (C) «Capabilitys (©) «Capabilitys () «Capabilitys (©) «Capabilitys () «Capabilitys (©)

Water supply service

Civic centre service

Energy supply service

Waste managenment

Mental Health Service Provision
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Organizations Providing These Capabilities

Resources Taxonomy | E] Resources Taxonemy Capability Mapping ]J
«Capabilitys © «Capabiitys (¢ ) Crisi;clanpta::xint'on (c)
Addiction Treatment Adult Education : e
- - . - /1 ™~
i ™~ 21 ™
«Exhibitss / \. «Exhibitsa aExhibitss / \. ¢Exhibitss «Exhibitss 7/ \ «Exhibitss
/ N\ / \ 4 \
«Organizations 7 «Organizations «Organizations «Organizations i «Organizations i «Organizations
Alcoholics Anonymous Detox Clinic Community College Vocational Training Institute Community Health Organization Samaritans
aExhibitss
— — — Z —
«Capabilitys () «Capabilitys (c) «Capabilitys () «Capabilitys ()
Refuse Collection Shelter Provision Law Enforcement Mental Health Service Provision
M ~ ™ A
aExhibitss aExhibitss / aExhibitss aExhibitss aExhibitss - -
| ) N '. | We want to identify
| \ | T .
«Organizations «Organizations «Organizations «Organizations «Organizations o Organ I Zat|0ns and
Waste Management City Shelter Salvation Army City Police Mental Health Hospital peop|e BEFORE we |00k
at technologies and
— — — — — — = ms.
«Capabilitys .i C) «Capabilitys .';(_ ) «Capabilitys IiC ;, «Capabilitys 'i.C ;, SySte S
Nutrition Provision Recycling Provision Housing Provision Health Services
R R 7 S 7 S
, N
«Exhibitss | IaEXl"IbItE: «Exhibitss \aEXHbIIE> «Exhibitss / \, «Exhibitss
l | / \ ‘:' N
/ ; N
I | , A\ : N
«Organizations «Organizations o «Organizations «Organizations «Organizations «Organizations
Food Bank City Recycling Federal Housing City Housing Dept Health Clinic Hospital
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Healthcare Organizations and Staffing

 Health Care Organizations are both public and private.
« All are charged with a duty of care to the community
« Some offer specialized services

Personnel Taxonomy [ Personnel Taxenomy Health Care Organizations ]J

«Organizations

Health Care Organization

]

«Organizations
Community Health Organization

3

|

aPosta

Registered Nurse

(Q:r aPosta

Psychologist

Health Administrator

«Posts 'Q:r

aPostas QIT
General Practitioner

Mental Health Nurse

Trauma Specialist

Sobriety Counselor

General Practitioner

«Organizations (N «Organizations & «Organizations 5] «Organizations ]
Mental Health Hospital Hospital Detox Clinic Health Clinic
| I I | I I | I I | ]
RT aPosts ,Q:r aPosta RT aPosta (QIT aPosts ,Q.T aPosta ,-Q:r aPosta (Q:r aPostas R’
Orderly ER Doctor ERNurse Nurse Psychologist Nurse Social Worker
’ aPosta I.QIT ci”ost: 'QIT «Posta ‘ .Q:r cPOS't: .Q:r
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Organizations Interacting with the Unhoused

* There are many
government,
voluntary, and
healthcare
organizations who
Interact with the
unhoused.

Documenting the
people who provide
services helps to
understand the
problem.

Personnel Taxonomy | Personnel Taxenomy Government Organizations ]J

«Organizations
Government Organization

o

T

«Organizations [ «Organizations «Organizations [ «Organizations «Organizations 7] «Organizations
City Police City Government Federal Housing Community College City Shelter Employment Services
«Organizations «Organizations «Organizations «Organizations [ «Organizations [
Vocational Training Institute Waste Management City Housing Dept City Recycling Court System

Personnel Taxonomy [ Personnel Taxonemy ]J

Voluntary Organizations

«Organizations

T

«Organizations ]
Salvation Army

«Posta

e

Minister

«Organizations [
Samaritans

aPosta
Psychologist

e

«Organizations [
Food Bank @

«Organizations

«Organizations E:‘i

aPosta
Volunteer Counselor

(2

Food Bank Volunteer =

«Posta

Alcoholics Anonymous Halfway House
¢Pos‘t’: \ aPosta 3 rQ‘T
Sobriety Counselor Life Coach

aPosts

,QIY aPosta -Q.Y
Crisis Counsellor

Food Bank Administrator

aPosts

AA Administrator

Al

aPosts

1 -
Social Worker
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Events in an Unhoused Person’s Life

* Positive and negative events occur in the life of an unhoused person.
* These can either escalate the problem, or work towards a solution.
» Understanding this interaction 1s essential.

Personnel Taxonomy [ Personnel Taxonomy Unhoused Events ] ]
- /
I/I‘Ieg_ati'.';E'.;nts_ __________________ ) (Pos?tive_ Events |
| I I
e«ResourceSignals o «ResourceSignals & «ResourceSignals o | «ResourceSignals & «ResourceSignals e
Job Loss Court Hearing Arrested | | Shelter Request Employed |
| | | «ResourceSignals & «ResourceSignals e |
eRezourceSignals & «RezourceSignals & eRezourceSignals & | Treatment Request Training Complete |
Violence Victim Detention Substance Abuse | = = " —
| «ResourceSignals & «ResourceSignals & |
I | Counseling Request Sentence Complete |
«ResourceSignals £ «ResourceSignals o «ResourceSignals £ | : = : =
v i v 3 ) - ResourceSignal - ResourceSignal .
Mental Health Issue Voluntary Exit Financial Issues | o < & b B © I
| Training Request Release
| ResourceSignal - ResourceSignal - | | ey - |
a » o a » ) | . |
liness Job Search Failed || JEssent Complete I




Chronic Unhoused Cycle

* The previous events have
been studied to determine
the unhoused vicious and
virtuous cycles.

By documenting these
cycles, experts can
determine where to
Intervene to improve things

* This can move the person
from the vicious to virtuous

cycle

(Personnel States [% Chrenic Unhoused Cycle ] ]
e

Detention

?

\/

Housed

Job Loss

Viclenceg Victim

Financial lssues

Mental Health Issue

Detention |

-

Unhoused

Shelter|Reguest

A-.'ailat:lw

< o]

Y T]

Voluntary Exit

|

Temporarily
Housed

|

raining Regquest

) Detention S Rrested ]
. Release
_ Court Hearing
Substance Abuse IS
|Judgement
] Treatment Request
J ) A AinAi o
[Released) J,Adjudication
[Committed] L
[Custodial [Diagnosed [acquittal]
Sentence] Addict! J/
In Addiction e
[ Incarcerated ] Treatment Health
Treatment
Senten:‘c— Complete
\ Treatment Complete
‘ Treatment Complete )
Voluntary Exit W \/

Voeluntary Exit

Undergoing
Training

| Training Request |

(

In Halfway House

Employed

Training Complete

N

In Job
Counseling

] Job Search Failed

|




An Unhoused Person’s Interactions With Autoville Organizations

* A more concrete
model has been
created for the
unhoused person
Interactions.

* The diagram
shows a subset.

* This would be
overwhelming for
anyone.

A dedicated
capability needs
to be created to
address
unhoused
residents.

Resources Internal Connectivity [@ Autoville Unhoused Context ] I
= /

«ResourceRoles

&

«ResourceRoles

ES : Employment Services

éa

Counceling Request

Counseling Request
| .

Ll

«ResourceRoles
HH : Halfway House

crim : Criminal element

&

CSh : City Shelter SNEHEI’EEQUEFA
< A «ResourczRoles éq
" DC : Detox Clinic &
L
. ‘(‘:Ri:;":*R?‘E’ S #R Shelter Request Shelter ¥ Life{Counseling Treatment Request
- ousing Dep -
- A 4 o
Housing ¥ Addiction Treatmeni, e «ResourczRoles ':"cj';:'
Job Counseling <} PK: Park
«ResourceRoles é‘éﬁ v
CSy: Court System
| .
L
Judgement, Mental Health Treatment EREcoB e ol o
i Mental Health Issue - il
Acquital «ResourceRolea < > MHH : Mental Health e8
«ResourceRoles HP : Unhoused Person Hospital
PR: Prison .
L
Incarceration s caRole =
« Jjree! e R
_ P Tramnngjequest VTl : Vocational Training e8
«ResourceRoles gg -« Training Ll Institute
HS : Hospital < -
Custody,
Treatment Request Health Treatment P First aid Police :ontact <ResourceRoles gc‘
. O - i)
«ResourceRoles 2 - = CP: City Police
atm : Bank ATM
< >
Transaction rejection  Transaction attempt “RecourceRokes Y
«ResourceRoles é"« Purch domot Aéd Aid r;QUESt cc : Civic centre
shop : Shop ¥4 | Purc as;a emp! >
Purchase rejection,
Handout Shelior atiompt eResourceRoles %
«ResourceRoles | - € er: emp pt : Public transportation
ts : Publi Shelter attempt < »
LeE g < » £ Shetter rejection
transportation station Threat
Shelter rejection
«ResourceRoles




Unhoused Persons Services Organization

Personnel Taxonomy [ Personnel Taxonomy Unhoused Team ] I
* Currently, unhoused /
. '
residents are everyone's — I
and no one's problem . Unhoused Management Unhoused Persons Services
* A specialized team will S ! | |
i e A\ oPosts ,f:flr oPosts ,QIT aPostas Fflr
be Created to serve v'ﬁ:ﬁ:‘::sf;gm Industry Outreach Expert Charity Outreach Expert Unhoused Manager
unhoused residents. s | o
" | oPosts oTL /ag «Affects» «Risks MNle = gat
. . Mitightess L — — — — — — — — > A Job Burnout |
 They will work with 2 eAffectss Unhoused Case Manager
| ‘ conformsTo = «SecurityControls 7
govern ment «SecurityControls ) «Potectss | E-JPolice Background Check Job Counseling y
. Police Assistance ~ T 7 7 7|&ADriving License | Potectss L wsc02
d epa rtm entsl In d u Stry' Id="SC01" &ASocial Work Degree Text = "Homelessness Case Managers
" ithit: Text = "The Homelessness Case , < ~ shall undergo mandatory monthly
med_ IC_aI faC| I Itl_es' and Manager will request police P , / \ e - = counseling sessions to ensure job
add |Ct|0n services ‘to assistange for ipteractioqs with . 7 , ' \ “~ o effectiveness.”
f| n d so I utions people with a history of violence. - , IsCapableT. olPer o \ «lsCapableToPerforms~.
- & » ~ ~
«IsCapableToPer féims ¢IsCapableT{>Perform» ' «IsCapa\:leToPerfonn; - - ~
. - . e / | \ ~ ETng_?abieToPerform»
* Risks and mitigations L / » \ N <
. £ «Functions "/q\' / «Functions :Q\; \ «Functions :é\l b ~
have been Identlfled and Conduct Initial Assessment / Identify Housing Options \ Assess Mental Health ~
p o p Osed . 'I, aFunction;z '{é\; . aFur;\cj:tiom :«i\; ' cFunct\:;n: e
SiompmlsmaetoCamtincts Screen Participants ' Identify Benefits | Assess Addiction
' s \ 4 “ «CompetenceToConducts
\ cComBeté/noeToConducb «CompetenceToConducts |\ cComp/eteﬁeeToConduct; cCompetenoeToCoMucgl /
V& — N — :mmmten;:
«Competences & «Competences 28 R - i
Interpersonal Skills Department Coordination e siecscalation
Smart Cities

Initiative



Strategy to Help Unhoused People and Improve Autoville

Strategic Motivation | @ Strategic Motivation ]J
— = eRizks AN
a =8 A\ FARY
N A Misspent Funds «EnterpriseGoals Bt—- - — — — — — |
EEgIEiTicking | Addiction Treatment «MotivatedBy» |
I | Id = "EG6" )
<Organzations | «Enables» |Te€xt = "Autoville will work with state and federal | SSoiesaitiys |
Detox Clinic wAffectss | ~ — — ~|governments and civic and charity organizations to provide | I
[ | Aitte] | addiction rehabilitation treatment for all who request it." | |
I |
v - - |
il C W/ | «PresentedBy» «Drivers Aul |
«Capabilitys (C)| «impactedBys - - Moti «Challenges P |$IESEICTR /0%
I L) «m rt «MotivatedBy» LA 2
Addiction Treatment R &8 " —"="="Reduce Addiction garnned Desths |
7 Opioid Settlement Funds T T measurements
<Exhibitss «Measurementy-yearly homless deaths : Integer | |
I I
== I
o A Sa;zn é:r:ironml;nt E | | fre‘ientde)g - — 2 e 351'-‘ <
Alcoholics Anonymous | Increase of unhoused
ld="EC4" PresentedBy»
e mr— = Text = "Autoville will provide a safe and qgreEeleEyr — «Drivers Aa
Cirt': Police pleasant environment for residents and Opioid Epidemic
visitors."
|eExhibitss  — - 000000 | @ _ _ «MotivatedBy» . — _ :
N aDrivers Y
W _ |¢Enables» — T «PresentedBy» —>{Urban Flight
<Capabiitys (¢ |
Law Enforcement | _ ImpactadB | i -
-~ o l" _Shiclainclys | eChallenges 2, «PresentedBy» - :
_— «Opportunitys A Reduce Crime e B «Drivers /0%
—  «impactedBy» o Negative Public Perception
= \ T o
«Capabilitys ©f — Government COVID Fu'nds «PresentedBy» T
Unhoused Management N |———— - — - — - = = =
NeExhibitss | I
| | aAffectss h\ . ¢Ch|alle A «PresentedBy» aDrivers ‘,ﬁ‘
«Organizations ol Risks AN alandy: o R mbe "Qef' housed | ~ — ~ ~ 7|increased Crime
Unhoused Persons Services Misspent Funds [ eSS OT tnhouse
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Measuring the Effects of Strategy to Help Unhoused People and Improve Autoville

55/

Strategic States | @ Strategic States ])

«Capabilitys @ eActuslEffects ™
Unhoused Management AHME : Unhoused MGT effect e
. . n;;;?-‘b"'f"?-‘"ff, — - .Desira._) Reduction of unhoused = 50
«Measurement»num u used services locations : In eger| — — = = : —
«Measurement»num unhoused per case manager : Integer Redud!on !n mental heakth issues = 75
«Measurementsnum of industry outreach experts : Integer Reduction in substance abuse = 65
«Measurementsnum of charity outreach experts : Integer Resident positive perception = 90
«Effects ._"Ei{ eActuziOutcomes '/6” eActuzlOutcomes */6‘ eActuzlOutcomes '6"
Unhoused MGT effect AHME 2022 : Unhoused MGT effect AHME 2023 : Unhoused MGT effect AHME 2024 : Unhoused MGT effect

measuramenis
«Measurements-Reduction of unhoused : Percentage
«Weasurements Reduction in mental health issues : Percentage
«Measurements Reduction in substance abuse : Percentage
«Measurements Resident positive perception : Percentage

«Organizations @
Unhoused Persons Services
measuremenis
«\easurementsnum unhoused services locations : Integer
«Measurementsnum unhoused per case manager : Integer
«\easurement»num industry outreach experts : Integer
«Measurementsnum charity outreach experts : Integer

Reduction of unhoused = 10
Reduction in mental health issues = 20
Reduction in substance abuse = 20
Resident positive perception = 50

Reduction of unhoused = 30
Reduction in mental health issues = 50
Reduction in substance abuse = 50
Resident positive perception = 65

Reduction of unhoused = 60
Reduction in mental health issues = 78
Reduction in substance abuse =75
Resident positive perception = 95

«Organization»
HPS 2022 : Unhoused Persons Services

«Organization» T
HPS 2023 : Unhoused Persons Services

«Organization»
HPS 2024 : Unhoused Persons Services

num charity outreach experis = 2

num unhoused per case manager = 15
num unhoused services locations = 2
num industry outreach experts = 4

num charity outreach experis =6
num unhoused per case manager=5
num unhoused services locations = 8
num industry outreach experts = 9

num charity outreach experts = 10
num unhoused per case manager = 2
num unhoused services locations = 12
num industry outreach experts = 15

48




Conclusion S5/

* By understanding the causes of unhoused residents, what the major
events are, and the cycle of being involuntary unhoused, Autoville
leaders can attempt to intervene and end the cycle.

* A specialized department will be created and funded with authority
and responsibility to address the problem.

* Help will be provided with treatment, counseling, jobs and shelter.
 Funds made avalilable will be used to improve the city.

« Autoville will monitor the situation to ensure that the money is well
spent, and that the situation 1s improving for the both the city and
the unhoused people.

 Understanding the human dimension allows us to evaluate
technology that might help — people before systems.
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Autoville Homeless Persons Project 55/

« Autoville has been experiencing an increasing number of homeless
people. They reside in city parks, under bridges, in makeshift
encampments, and on the city streets. This has caused increased
crime, increased police interactions, overloaded courts, resident
complaints, and decreased tourism. Sadly, an increasing number of
homeless people have been dying from violence, overdose, alcohol
poisoning, and exposure. The city administration has decided to
study the situation and provide services to improve the situation.
These include housing, treatment, counseling, and education rather
than increased law enforcement or ignoring the problem.



Autoville Unhoused Person Goncept Diagram

Operational High Level Taxonomy [ HighLevelOperatienalCencept Homeless ])

 Unhoused people have %

"
Supports Supports

interactions with multiple P - S

| PO : Philanthropic C0 Charity

organizations and systems in L ey ;

AUtOVi I Ie - ﬁ HC-O : Health Care // %

. VO : Voluntary mploys _ 0rganiza\tion o / EO : Educational
* This helps to understand the | orosnistor g) B " ssss v mentiteonn_ Oroanzsion
T 1 ' \ Assist / 4 s g ]
positive and negative effects L sowspemne s .

T - = \Pro'.'ides

that homeless people have on & T v L e e
CR: City

city elements, and vice versa. O3 @ «Z--7

 Understanding this will help \ | @
to frame solutions. ' Uses LE: Law Enforcement .- Gowots  SH:ompn

~ _Supports
T A

Uses ~ Affegts h ~ A HO : Housing
/ 2

\
-~
&' -, > 1; paer)
7~ - Ig:gi .."fci,;-_’r—”:f «:2:"‘ : /
P Pretinig. S \ Mangges
CW: Cold \ /

Weather =z PA :/fPuinc Area \
-~
CMO : Commercial - ! /
Visits _ Cleans

Organization /

T _Uses -~
~ - /
~ -~
@) R m

& —

\ Organization
Provides ’/9]

CG: City Government
VT : Visitor

RC : Refuse Collection
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Initial Project Goals

« Setting goals defines what Autoville wants to achieve
 These can be phased over time.

Strategic Structure | @ Strategic Structure ]J
«EnterpriseGoals F «EnterpriseGoals lz «EnterpriseGoals _F{ «EnterpriseGoals
Resident Experience Environmental Leadership Provide Shelter Safe Environment
enterprisePhase = [ Autoville|  |enterprisePhase = [~ Autoville enterprisePhase = [ Shelter enterprisePhase = [ Autoville
Id="EGT" Id="EGZ" Id="EG3" Id="EG4"
Text = "Autoville will provide Text = "Autoville will adopt Text = "Autoville will work with state and Text = "Autoville will provide
services to residents in a green and environmentally federal governments and civic and charity a safe and pleasant
consistent and efficient friendly measures where organizations to ensure safe shelter for all environment for residents
manner.” possible” who request it.” and visitors.”
«EnterpriseGoals F «EnterpriseGoals _F{ «EnterpriseGoals _F{
Financial Health Addiction Treatment Permanent Housing
enterprisePhase = ﬁAutoville enterprisePhase = E’_?‘;«Permanent Services enterprisePhase = EPermanent Services
Id="EG5S" Id ="EG6E" Id="EGT"
Text = "Autoville will ensure Text = "Autoville will work with state and Text = "Autoville will work with state and
the financial health of the city federal governments and civic and charity federal governments and civic and charity
government.” organizations to provide addiction organizations to provide permanent
rehabilitation treatment for all who request it.” housing for all who request it.”

www.incose.org/symp2022 54



Types of Homeless People and Their attributes

Personnel Taxonomy | Personnel Taxenomy Homeless Types ]J

«valueType»
Current Housing

Shelter

Tent

Street

Park

Under Bridge
Homeless Encampment
Other

aPerzona
Homeless Person

af

measuremenis

«MeasurementsPrimary Cause : Homeless Cause
«MeasurementsTime Homeless : Elapsed Time{ic}
«MeasurementsSecondary Cause :
«MeasurementsResides : Current Housing
zMeasurementsAge : Integer
«Measurement:»Criminal History : Boclean

Homeless Cause

«valueType»
Homeless Cause

anl

Mental Health
Unemployment

PTSD

Famity Breakdown
Substance Abuse

Other

Domestic Violence

{actusiCondition = Burgen Park,
Homeless Encampment}

Mary : Episodic Homeless

{actualCondition = 4th Stre=t Bridge,
Homeless Encampment, Stable]}

Bob : Transitional Homeless

{actualCondition = Terminal Cancer, 4th
Street Bridge, Homeless Encampment]}

T liness
oPersons oPersons q oPersons oPersons .
Chronic Homeless Episodic Homeless Transitional Homeless Hidden Homeless
cActuslPersons 0O cActuzlPerzons 0 cActuslPersons 0 aActuslPerzons 0
. : () () 4 [
Fred : Chronic Homeless

Larry : Hidden Homeless
{actualCondition = Couch
Surfing, Stable, Apartment}

Age =57

Criminal History = true
Primary Cause = PTSD
Resides = Street

Time Homeless = 500.0

Secondary Cause = Substance Abuse

Age =33

Criminal History = false

Primary Cause = Domestic Violence
Resides = Park
Secondary Cause = PTSD
Time Homeless = 50.0

Age =
Criminal History = true
Primary Cause = lliness
Resides = Shelter
Secondary Cause = Unemployment
Time Homeless = 20.0

42

Age =26

Criminal History = true

Primary Cause = Unemployment
Resides = Other

Secondary Cause = Other

Time Homeless = 10.0

www.incose.org/symp2022
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Organizations Interacting with the Homeless

 There are many
government,
voluntary, and
healthcare
organizations who
Interact with the
homeless.

Documenting the
people who provide
services helps to
understand the
problem.

Personnel Taxonomy [ Personnel Taxenomy Government Organizations ]J

«Organizations
Government Organization

T

«Organizations [ «Organizations «Organizations «Organizations X «Organizations {7 «Organizations
City Police City Government Federal Housing Community College City Shelter Employment Services
«Organizations «Organizations «Organizations «Organizations ) «Organizations
Vocational Training Institute Waste Management City Housing Dept City Recycling Court System
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«Organizations
Voluntary Organizations

T

«Organizations

«Organizations &E
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cPOS‘tI: § «Posts 3 p:r
Sobriety Counselor 3 Life Coach

«Organizations [ «Organizations [ «Organizations &;‘i
Salvation Army Samaritans Food Bank
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Minister Psychologist F Food Bank Volunteer
-+ Posta aPosts
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Volunteer Counselor —ounselior

Food Bank Administrator =

RT «Posta

AA Administrator

A

aPosts
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Social Worker
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Events in a Homeless Person’s Life

* Positive and negative events
occur in the life of a homeless
person.

e These can either escalate the
problem, or work towards a
solution.

 Understanding this interaction
IS essential.

Personnel Taxonomy [ Personnel Taxonomy Homeless Events ] I

|/Negati-.'e Events

«ResourceSignals £,
Job Loss

«ResourceSignals
Violence Victim

&

«ResourceSignabs £,
Court Hearing
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«ResourceSignals g;
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«ResourceSignals &
Arrested

«ResourceSignals
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Voluntary Exit
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|‘Positi'.'e Events
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I
«ResourceSignals [k,— ] |
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I
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I
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I
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«ResourceSignals &
Treatment Complete
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Chronic Homelessness Cycle

(Personnel States [I%J’j Chrenic Homeless Cycle ] I
/

* The previous events have
been studied to determine ? 1 [
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the homelessness vicious I e ycrmna senaver, — L W

and Virtuous CyCIeS' Job Loss Viclencg Victim Pclicecv:wntact Court fearing
» By documenting these s el s e Somenci)

cycles, experts can
determine where to
intervene to improve things
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A Homeless Person Interactions With Autoville Organizations

L] A more Concrete m0d6| Resources Internal Connectivity [ [ Autovile Homeless Ccntext]/[
has been created for the e —— —_—

CSh : City Shelter ES : Employment Services HH : Halfway House

_homelegs person T o
Interactions. <
Life Cqunseling Treatment Reque%\
L Th e d I a g ra m S h OWS a CHD: ::Ri::":::::; Dept 3,5 VShener Addiction Treatment B
b Job Cpunselin YY PK: Park_ P
t .
Su Se - ShenerEquest Housing Y
. >—I Shelter
o Th IS WO u I d be «ResourczRoles 0 <

x
- HP : Homeless Person
eRezourczRoles FC Mental Health Treatment
0 »

overwhelming for Coy:Coun sysem ) [0 b

Mengal Health Issue
anyone. .
Incarceration l|raining «ResourceRoles CL';C‘
Cugody MHH : Mental Health Hospital ~

* A dedicated capability N 4
needs to be created to e
address homelessness. (‘ Y
eResourceRoles é’i «ResourceRoles 31, «ResourceRoles éﬁ

HS : Hospital CP: City Police - VTI : Vocational Training Institute




Strategy to Help Homeless People and Improve Autoville

Strategic Taxonomy | @ Strategic Motivation Homelessness IJ
«EnterprizeGoszls
et Addiction Treatment F . _ _ _ _ _uMotivatedBy»
| enterprisePhase = [ Permanent Services |
| = FECE” «MotivatedBys |
eOrganization | Text = "Autoville will work with state and federal - - - — ===
Detox Clinic governments and civic and charity organizations to | |
'aEthE, | provide addiction rehabilitation treatment for all who I |
‘ | request it." | |
\/ | .
- = MotivatedBy» «PresentedBy» W |
«Capabilitys (C)| «ImpactedBy» . b —_—_ - - = = = = ~
B S tion Treatment | ST 4 «Opportunity» — — — — 3 «Challengfz». «Drivers |
70 Opioid Settlement Funds Reduce Addiction Homeless Deaths
«Exhibitss | ' |
. | .
| , /
«Organizations @ ) | _ Swesemsibes > «Drivers B
Alcoholics Anonymous ~ — _  sPresentedByx» Increased Homelessness | —I
«Organizations «EnterpriseGoals P I «Drivers '
City Police Safe Environment Opioid Epidemic l
| eExhibitss «Enables, |enterprisePhase = [T Autoville |
W |\ ={ld ="EG4" . - - | «MotivatedBy» JJFDers |
«Capabilitys () | Text= Autoyllle will provide a safe and Urban Flight |
Law Enforcement — pleasant environment for residents and 3
~ | visitors." . P |
-~ MotivatedBy
~ \«ITpactedBy» | ot )/» - «Drivers |
T~ }dei"a/tedBy» ~ Negative Public Perception |
ili - - l ! ' e - -7 !
«Capability» (c)| «ImpactedBy» > . Moti - -~
= MotivatedBy -
Homelessness Management - T T T P paaroruntys _ YR «Challengfe» MotivatedBy -7 |
T Government COVID Funds Reduce Crime «MotivatedBy» _ l
aExhibitss = . -~ '
~ __«MotivatedBy» -~ 3
| - — ' «Drivers |
«Organizations 5 = e “"1°t"'ftef’_E’y”- — lIncreased Crime |
Homeless Persons Services «Challenge» e |
Reduce Homelesness - T T - = -
«MotivatedBy»
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Conclusion S5/

* By understanding the causes of homelessness, what the major
events are, and the cycle of homelessness, Autoville leaders can
attempt to intervene and end the cycle.

* A specialized department will be created and funded with authority
and responsibility to address the problem.

* Help will be provided with treatment, counseling, jobs and shelter.
 Funds made avallable will be used to improve the city.

« Autoville will monitor the situation to ensure that the money is well
spent, and that the situation 1s improving for the both the city and
the homeless people.

» Understanding the human dimension allows us to evaluate
technology that might help — people before systems.
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What is a model?




Imperative: Seek and Economical Description

“...All models are wrong, but some are useful”

“Since all models are wrong, the scientist cannot obtain a
"correct” one by excessive elaboration. On the contrary
following William of Occam, he should seek an economical
description of natural phenomena. Just as the ability to
devise simple but evocative models is the signature of the
great scientist so overelaboration and over
parameterization is often the mark of mediocrity.”

George E. P. Box

“...seek an economical description...”
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Imperative: Don’t dig a hole, know where you want to go

“Would you tell me, please,” Alice asks the Have a Goal
cat, “which way | ought to go from here?” Know where you want to go...

“Well”, responds the Cheshire Cat, “That
depends a good deal on where you want to

get to.” The model is not the end game

Improved outcomes are...

“Oh, | don’t much care where —“ says Alice.

The Cheshire Cat responds ”If you don’t care Poor SE dooms MBSE

where you are going, then it really doesn’t MBSE multiplies good SE
matter which way you go.”

Lesson: Don’t be Alice & Remember: Automating junk makes more junk automatically!

7/18/23 © 2023 SSI - UNCLASSIFIED 65



Imperative: Sociotechnical Alignment

Organizational Architectures
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Tool Myths 55/

Buying tools doesn't make you a carpenter Buying an MBSE tool doesn't make you a
model-based systems engineer.
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Autoville Three Phase Project

Strategic Structure | "éj Autoville Enterprise Diagram ]J

 Collect Statistics

oEnterpriseVisions <&

«VizionStatements

- - o fe >
and Study the EENEe Vision Powering a safe and healthy environment for all residents :
bl and visitors with community focused solutions
p ro e m cActuzslEnterpriseFhases ™
R I h I Autoville : Urban Area ‘
ncrea se S e ter {goal = Resident Experience, Environmental Leadership, Financial Health, Safe Environment,
: ision = Autoville Vision}
capacit =i -
p y Services Provider = Collect Homeless Statistics
 Provide addiction
cActuzlEnterpriseFPhazes ™ cActuslEnterprisePhases ™ eActuzlEnterprizePhazes F?'
treatment Current Phase : Urban Area Shelter : Urban Area Permanent Services : Urban Area " -
. Services Provider = Collect {goal = Provide Shelter} {goal = Addiction Trestment,
e Provide permanent Homeless Statistics Services Provider = Increase Permanent Housing)
housin Shelter Capacity Services Provider = Provide
g . — Permanent Housing
Collect Homeless —
d Increase Statistics : Urban I ¢ "“":Stsr:’rlrt’ -

Area NCrease SNeer Provide Permanent
employment Capacity ; Urban Area Housing': Urban Area
training

«EnduringTasks cActuslEnduringTasks «EnduringTasks eActuzlEnduringTasks g aEl; :-:;:nsf:::e: Fj: :
Tax Collection Collect Sales Taxes : Tax * | |Refuse Collection Collect Trash : Refuse n
Collection Collection
cActuslEnduringTasks cActuzlEnduringTasks g
Collect Property Taxes : Tax a4 Collect Recycling : Refuse
Collection Collection
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Autoville Capabilities

« Existing Autoville Capabilities are identified
 These are provided by the government, volunteer organizations and industry

Strategic Taxonomy | @ Strategic Taxonomy Capabilties ])
== «Capability» |C_/1 ==
- Autoville Services ..
= o
I | I | I
«Capabilitys ©) «Capabiity> () «Capabiitys () «Capabiltys () «Capabiitys ()
Housing Provision Law Enforcement Health Services Shelter Provision Adult Education
«Capabilitys (©) «Capabilitys () «Capabilitys (c) «Capabilitys (c) «Capabilitys () «Capabilitys (c)
Recycling Provision Mental Health Service Provision Crisis Intervention Addiction Treatment Refuse Collection | [Nutrition Provision
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Organizations Providing These Capabilities

Resources Taxonomy | E’ Resources Taxonomy Capability Mapping ]J
«Capabilitys ©) «Capabiity> () B ,‘CI"TTV' - (<)
Addiction Treatment Adult Education ES ;e e,,? 22
7 = 7 LS '
eExhibitss / \. «Exhibitsa «Exhibitss / \. ¢«Exhibitss «Exhibitss 7 \ eExhibitss
. \ / \ 4 \
/ N /s AN 4 N\
«Organizations 2 «Organizations «Organizations «Organizations o «Organizations &‘g «Organizations fgi
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aExhibitsa
— — — Z —
«Capabilitys () «Capabilitys () «Capabilitys (c) «Capabilitys ()
Refuse Collection Shelter Provision Law Enforcement Mental Health Service Provision
/T\ E ~ M ’l\
aExhibitss aExhibitss / aExhibitss aExhibitsa aExhibitss . .
| ) N ‘. |_ We want to identify
1 \ | H -
«Organizations «Organizations «Organizations «Organizations «Organizations e Organlzatlons and
Waste Management City Shelter Salvation Army City Police Mental Health Hospital people BEFORE we |00k
at technologies and
«Capabilitys (c ) «Capabilitys (c ) «Capabilitys (c ) «Capabilitys (¢ ) systems.
Nutrition Provision Recycling Provision Housing Provision Health Services
I i 71 ~ N N
, N\
«Exhibitss | |aExP‘1blt5> «Exhibitss \aExht~|t5> «Exhibitss / \, «Exhibitss
I | / \ ,l' .
N
I I ) / \ /
«Organizations «Organizations «Organizations «Organizations «Organizations «Organizations
Food Bank City Recycling Federal Housing City Housing Dept Health Clinic Hospital
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Healthcare Organizations and Staffing

 Health Care Organizations are both public and private.
« All are charged with a duty of care to the community
« Some offer specialized services

Personnel Taxonomy | Personnel Taxonomy Health Care Organizations ]J

«Organizations

Health Care Organization

i

«Organizations
Community Health Organization

b

|

«Posts

Registered Nurse

R’ aPosts

Psychologist

Health Administrator

«Posts (QIT

aPosta ,QlT
General Practitioner

Mental Health Nurse

Trauma Specialist =

Sobriety Counselor

General Practitioner

«Organizations (7 «Organizations «Organizations «Organizations [,
Mental Health Hospital Hospital Detox Clinic Health Clinic
3 ] [ ] I [ ] ] ] I
'Q.Y aPosta (Q:r aPosta (QIT aPosta (QIT aPosta (Q:r aPostas (QIT aPosta (QIT aPostas (Q:r
Orderly ER Doctor ER Nurse Nurse Psychologist Nurse Social Worker
aPosta (QIT «Posta 97 aPosta (QIT aPosta 'Q.T
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Homelessness Persons Services Organization

Personnel Taxonomy | Persconnel Taxonomy Homeless

* Currently, homelessness
IS everyone's and no
one's problem.

* A specialized team will
be created to address
homelessness.

* They will work with
government
departments, industry,
medical facilities, and
addiction services to
find solutions

* Risks and mitigations
have been identified and
proposed.

Smart Cities
Initiative

ness Team ] I
e

«Capabilitys (c) _ aExhibitss «Organizations (£
Homelessness Management Homeless Persons Services
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Practical application

How we got here International community
Wide range of contributors

Our path

Strong IT basis

Solution looking for
problem

IT standards
Each city unique

Definition + Metrics

Stakeholder Management
Plan

Where we’re headed

Top-Down model




Collaboration

-

|EEE

IEC

Municipalities
(in progress)
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—+

[ N N
Smart Cities

organizations
(in progress)
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How do we build
a smart city more
closely aligned
with the needs of
the residents?

1) Humans
belong at the
center of the
smart city

2) Objectives are
dynamic and
adjust over time

3) Effectively link
digital data
solutions to
human needs with
a feedback loop

Smart Cities
Initiative




Should we
change our
thinking style
and try a new
approach?




A new paradigm is needed to re-imagine our future cities

“ Legacy Paradigms INCOSE-TUS Proposed Paradigms

o _ _ A smart city is a city capable of promptly identifying its problems and the root causes and
1 Asmartcity is a city with all problems solved. -
mitigating the root causes.

Humans are designers, inventors, developers, and beneficiaries by generating knowledge for

2 Humans are beneficiaries of a smart city. -
Smart cities.
Humans build Smart cities.
3 Technologies make Smart cities.
Humans develop technologies that support human activities aimed at building smart cities.
. Big data is critically important for every Big data is important, but it is not enough. To make fast and accurate decisions, the city
decision making for Smart cities. needs engineered quality data.
_ _ A city doesn't have its own goal, but it has a goal-reflecting the common needs of the
5 A city has its own goal

humans in the city.

The city government guarantees rights of city The rights of city residents are guaranteed by services provided (or duties performed) by the

residents. stakeholders within the city government.

7 A city must satisfy the needs of its residents. A city must create an environment enabling its residents to satisfy their own needs.
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Agenda
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Smart Cities Overview

INCOSE Role

Definition, Framework, and Metrics

Next Steps and Outreach




Being Smart

Other definitions
provide Social System
formalized
consistency

City

Model

Engineered Quality Data




The Goal of a
Smart City
guides decision
making for new
technology

The purpose of a smart
city is to

create and maintain an
environment that

enables its residents to

satisfy their fundamental
needs by

interacting in fair,
mutually beneficial, and
sustainable ways.
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Indicators for City Services & Quality of life

The Well-Being
Index was (1ISO 37120:2019)
developed based
on ISO standards Indicators for Small Cities

(1SO 37122:2019)

Indicators for Resilient Cities (ISO
37123:2019)




Social Responsibility index has a direct connection to the 17 United
Nations’ Sustainable Development goals
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