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Introduction: Health Infrastructure Service (HAIS) System Description

Health Infrastructure Service
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View: System Name and Class

Name: Health Infrastructure Service
Based on: Human Activity Infrastructure Service

See the correspondences section for the specific extensions of the Enterprise and Ecosystem conceptual mod-
els for the Health Infrastructure Service.

PDF: System Description: Enterprise as a System of Systems (SoS), Version 0.21, 27-Septermber-2026

PDF: System Description: Household as a System, Version 0.0, 11-July-2022

Note: This system description uses a set of classes that are derived from the Enterprise SoS conceptual model
and the Ecosystem Conceptual Model. These are:

PDF: System Description: Ecological System (Ecosystem), Version 0.4, 06-November-2023

Definitions from Fritjof Capra, The Systems View of Life

healing, systems view of
The organism's innate tendency to re-establish itself in a balanced state when it has
been disturbed
health, systems view of
A state of well-being, resulting from a dynamic balance that involves the physical and
psychological aspects of the organism, as well as its interactions with its natural and
social environment
Public Health.
Main focus: Improve Health and Prevent Disease
= Healthy eating and weight management
= Physical activity
= Cancer prevention
= Health education for children
= Alcohol and drugs
® Sexual health
= Mental health

WASH: Water, Sanitation and Hygiene
Solid Waste.

Chemicals

Radiation

Climate Change.

Safe Environments and Mobility

Safe and Healty Food.

Noise Pollution
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View: System Purpose

The Health Infrastructure Service covers the entire value system from production to consumption. The scope
of this infrastructure service includes both public health and personal health. This infrastructure service
includes the following:

= Full integrative health capabilities (production to consumption)
® Social Care (care homes, home visiting, community resources)
= Primary care (GP, local doctors and facilities)
®m Secondary care (accident and emergency, out patient, in patient, intensive care)
® Pharmacy and drug production and consumption.
= Public Health (including pandemic response and other health related topics).
= Alternative healthcare and herbal medicine
Primary SDG Goal 3. Ensure healthy lives and promote well-being for all at all ages

Goal 3. Ensure healthy lives and promote well-being for all at all ages

Principles

3.1 By 2030, reduce the global maternal mortality ratio to less than 70 per 100,000 live births

3.2 By 2030, end preventable deaths of newborns and children under 5 years of age, with all countries aim-
ing to reduce neonatal mortality to at least as low as 12 per 1,000 live births and under-5 mortality to at least
as low as 25 per 1,000 live births

3.3 By 2030, end the epidemics of AIDS, tuberculosis, malaria and neglected tropical diseases and combat
hepatitis, water-borne diseases and other communicable diseases

3.4 By 2030, reduce by one third premature mortality from non-communicable diseases through prevention
and treatment and promote mental health and wellbeing

3.5 Strengthen the prevention and treatment of substance abuse, including narcotic drug abuse and harmful
use of alcohol

3.6 By 2020, halve the number of global deaths and injuries from road traffic accidents

3.7 By 2030, ensure universal access to sexual and reproductive health-care services, including for family
planning, information and education, and the integration of reproductive health into national strategies and
programmes

3.8 Achieve universal health coverage, including financial risk protection, access to quality essential health-
care services and access to safe, effective, quality and affordable essential medicines and vaccines for all

3.9 By 2030, substantially reduce the number of deaths and ilinesses from hazardous chemicals and air,
water and soil pollution and contamination

3.a Strengthen the implementation of the World Health Organization Framework Convention on Tobacco
Control in all countries, as appropriate

3.b Support the research and development of vaccines and medicines for the communicable and non-com-
municable diseases that primarily affect developing countries, provide access to affordable essential medi-
cines and vaccines, in accordance with the Doha Declaration on the TRIPS Agreement and Public Health,
which affirms the right of developing countries to use to the full the provisions in the Agreement on Trade-
Related Aspects of Intellectual Property Rights regarding flexibilities to protect public health, and, in par-
ticular, provide access to medicines for all

3.c Substantially increase health financing and the recruitment, development, training and retention of the
health workforce in developing countries, especially in least developed countries and small island devel-
oping States
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3.d Strengthen the capacity of all countries, in particular developing countries, for early warning, risk reduc-
tion and management of national and global health risks
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View: System Properties

System Properties Overview

The System Properties identified in this section represent the 'whole Health Infrastructure Serviceproperties.
These are the derived from the interaction of the system elements contained in the current Health Infrastructure
Service

Systemic Measurable Variables

The systemic properties created or used through the interaction of the system elements. This includes both
desired and undesired.

Total

Systemic Capabilities or Functions

The capabilities or functions the system provides.

System States
The various defined states that the system-of-interestcan be in.

Architectural states
Transformational States
Operational States

Systemic Quality Properties

These properties relate to qualitative properties of the system

Safety

Land usage

Fitin Community.

Excessive waste or pollution (non circular flows)
Affordability

Maintainability

Use of scarce resources

System Quantity Properties

These properties relate to aggregate totals for properties of the system (e.g. weight)

Health

Total Cost of Health Delivery

Health is a systemic property of a person and represents the dynamic balance of mental and physical capabilities in
response to a disturbance (internal or external) from the environment.

There are two aspects of a person's health:

= Mental Health.

= Physical Health.
Both of these areas include both Improvement and recovery modes of health.
Mental Health

Recovery / healing

Anxiety
Addictions
Relationships

Improvement

Sports
Clubs

Physical Health.
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® |njuries / accidents
= Recovery
= Broken bones

Anxiety

This topic introduces Anxiety as a system property (capability / function / state).
See the Book
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View: System Stakeholders and Concerns

The System-of-Interest Stakeholders are identified and their concerns or interests are included in this section.
Consumers

People / Organisms

Household

Enterprise. (as consumer)
Government.

Providers

® Pharmacy

Emergency Services (call centers (999, 911, 111...), ambulance, fire, police, etc)
Hospitals

Care Homes

Community Services

Local Health Care (GP, alternative practices,

Specialist Practices

Regulatory

= Consumer protection
®  Standards and conformance (ISO 7101 and medical devices)

Research and Development

= the future health system architecture
® Research and education
= Government agencies
= Enterprise product development teams
® Pharmaceuticals
Medical Devices
Care home devices
Cleaning (PPE, antibacterial, etc) and Environment
IT equipment
Clinical testing

= Enterprise strategy teams
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View: System Environment (Context)

A system-of-interest is situated in its environment and interacts with other systems or objects in the envir-
onment. The system-of-interest fulfills its purpose and delivers value to the other systems.
= Other Human Activity Infrastructure Services
= Energy

Water and Sanitation
Transportation
Education
Information Technology and Communication
Food
Waste and Recycle
Built Environment
Emergency Services.
= Government

= Regulatory

®  Subsidies / incentives

= Common funding / ownership
® Banking and Investment Funding

Planetary Resources
Solar Energy.
Threat environments for:
® operational, resource, environmental

The following is the environment of the Human Activity Infrastructure Services

package SystemClasses[ CMEE_EconomyRel ]'J
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Kate Raworth, 2017
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il i
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This next picture highlights the position of the Farm within a City-Region and other infrastructure services.
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View: System Structure (Pattern of Organization)

The system structure or pattern of organization represents a logical model of the systems for the system-of-interest.
This logical model is independent of any specific physical realization of any of the systems. This logical model may
also be called a conceptual model of the system-of-interest.

Concept: Identification and Relationships

The following diagram shows the key concepts and relationships for a Health Infrastructure Service:

package Fealn[|£)F4E Feat55) | Haalth Human Activity Infrastructure Service

Ifrasmucirs Somics Conceptual Model | [ [ |[[Ee | [ |
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e = T e e e e e e e e e e — - / Reconfigure for emergencies
Some Commons Sharing of speciality areas
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PDF: System Description: Enterprise as a System of Systems (SoS), Version 0.21, 27-Septermber-2026
PDF: System Description: Ecological System (Ecosystem), Version 0.4, 06-November-2023
PDF: System Description: Household as a System, Version 0.0, 11-July-2022
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View: System Behavior (Structural Changes)

In order to establish the behavior of the system or system-of-interest, some understanding of the physical archi-
tecture of the system is necessary. This allows us to understand the behavior of the system at various points in
time.

The Behavior (Structural Changes) section describes a specific instance (configuration of components) of a sys-
tem structure that results in systems behaviour. The system behavior includes descriptions of the following as
needed:

® 3 specific configuration or embodiment of a system structure (pattern of organization) (e.g. specific sys-
tem elements or components, their relationships)

® including any mathematical methods or characteristics of specific interaction types
the triggers arising from a meaningful disturbance
the process steps or sequence and any interaction in response to a specific trigger
any models or data supporting the response along with any mathematical methods used.
Any behavioral system or focused models (UML Diagrams, or Causal Loop Diagrams, etc.)

Configuration / Scenario: Market Based healthcare (e.g. USA)

This is the USA scenario.. (Mostly Market Based with some National Programs.

Configuration / Scenario: National healthcare (e.g. UK NHS)

This is the UK scenario..

Cyclical (Repeating / Regular) Processes

This section describes the cyclical processes in use during the life time of system operation
Production processes

Maintenance / Repair processes
| |

Development Life Cycle Processes

This section describes the developmental processes in use as the system evolves through its life cycle
= Continual improvement across the whole life cycle
= |mproving the
= New products and services
" new
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Correspondences

The following correspondences apply to the Health Infrastructure Service
® EntSoSADF CORO06: Health Infrastructure Service as an Enterprise
® SysADF CMO02: Extend Ontology Elements for new System Type

The following diagram highlights the health correspondence references.

Package Diagram Health [ |pq| HAIS_Health_RA ]J Health

Health Reference Architecture

plu—— Reference Architecture
03-Movember-2023

s Approach

Bruce MchMaughton

|

System A

T

| wimports
l{SyaADF_}

|

Enterprise 2

i
|wimports
|{EntS0SADF_CORDS,

—| EntSoSADF_COR10}
Health represents y
the Health - _ ] Health
Infrastructure
Service

EntSoSADF_CORO06: Health Infrastructure Service as an Enterprise

ID and Title

EntSoSADF_CORO0G6: Health Infrastructure Service as an Enterprise

Description

The Health Infrastructure Service can have multiple generalizations .. each generalization allows the indi-
vidual ontology elements to be redefined in a local conceptual model.

The model being extended is based upon the Enterprise (SoS) System Description (an AD Element)
PDF: System Description: Enterprise as a System of Systems (SoS), Version 0.21, 27-Septermber-2026

Methods Used

SysADF CM02: Extend Ontology Elements for new System Type

Correspondence Results

The following model shows the new elements created for the Health Infrastructure Service as an Enterprise
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package Enterprize[ EntSoSADF_COR0S ])

Bruce Mchaughton
Wersion 0.3

Health as an Enterprise
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07-September-2023
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Views from Correspondence with Enterprise (SoS) ADF

The following views have been included based upon the following correspondence:
® EntSoSADF CORO06: Health Infrastructure Service as an Enterprise

View: Organization

This view identifies the organizational role of each organization and highlights the relationship between the
organizations. This view establishes the value system for the enterprise.

Each organization identified in the Energy SoS Conceptual model can be viewed as a constituent system with the
following structure:

The following are types of organizations that support the end to end Health Infrastructure Service (HAIS)
package Health[ HAIS_Health_Organization ]J Health HAIS Organ ization
e Nvemoer2023 Conceptual Model

V0.1
Health Sector

Bruce McMNaughton
1.

Health Health Technology
Organization | ¢ = System

sy

«HAIS»
Health

Public Health Primary Pharmacy
Organization | — Health Care
Organization .

International

1%

Health Capability

Surgery

Call Centre

General Practice Community Health

Secondary Hospital
| | Health care Community Center
Organization
Accident and
Operational Emergency Test Lab
Tertiary

— Health Care
Organization

i

AT

]
3
5

Quaternary
— | Health Care
Organization

View: Technology

The Technology view identifies any technology or industry areas that are required to realize Organizational Cap-

ability needed in an organization. These may be existing technology or new technology that needs to be
developed.).

The following technology systems (initial brainstorm) are included in the Health Infrastructure Service (HAIS)..
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package Health [ [52) HAIS_Health_Technology ]J Health HAIS Techn ology
Health HAIS Technology
06-September-2023 Conce ptual Model Ontology Elements || |[This model i an infial brainstorm.
V0.0 _|Health Technology N - - n’fy ; ? | | The final version should use
= Domain R terminclogy and classifications from
Bruce Mchiaughton ! Domain these databases or standards.
Health T Y
System \
Y
x 0\
Health Scanning System Measurement T | |
Transportation System
& T | | [ Antibiotic
| |
Ambulance | CT (CAT) Scanner ‘ SEEL a
_| Heart Rate | Camera | — ‘
T nr 4| Breath Rate | Laser |
Wheel Chair i Scanncr 4|Brealh Volume ‘ Breathing |
Ultrasound Scanner ‘ _| Body Temperature | Brain |
_| Sugar Level | Prosthetics | “ggﬁ“,‘;‘“we
ECG

Waste Container

|

| Sterilization (Air / Room)

Database Technology
package Feamn! (&) As feam bz | Health HAIS Technology: Database

Health HAIS Technology: Database
07-September-2023 Conce ptual Model
V0.0

Bruce McMaughton

Core terminology for Electronic Health Records

-

-
SNOMED is a trading name of
International Health Terminelegy Standards =

—_— _ — —Global Medical Device
Nomenclature
Purpose: Clinical Decumentation and Repurlnglj
SNOMED-CT

— T —Clinical Care
Foundational Model of Anatomy —
/ University of i

Classification System
|Core(:amponent‘ ‘ Top Level Concept | ‘Clinical Data Funcllons‘ ‘ Multilingual |

Development Organization (IHTSDO ) based
in London

Browser

Observable Entities

Body Structure (FMA)

Relationship
Reference Sets

based on =

Pharmaceutical /
biologic product
-ledicinal Product
-Clinical Drug

-Dose Form

View: Organizational Capability

The capabilities or functions needed for the Health Infrastructure Service (HAIS) are identified and named here.
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package Hearth[ HAIS_HEEHh_CﬂpﬂbiIi‘l‘y]J HEE":h HAIS Capabilities

Health HAIS Capabilities

06-September-2023 Conceptual Model
V0.0
Bruce McMaughton
Health
== Organization

o=

=k
L]

Health Technology Health Capability
Domain
Intensive Care
5" Capability
Health Technology
System In-Patient

Critical Care

Specialist Services |

Midwives

Accident and
Emergency

Specialist Care
Organization

View: Continuity

This view describes the risk based approach to continuity of the enterprise.
Work in progress.. TBD.
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Systemic Problems

The following are descriptions of the systemic problems identified in the Health Infrastructure Service
Person
Antibiotic Immunity
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Systemic Solutions

This section includes the description of possible solution options.
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References

Emotional Intelligence, Daniel Goleman
Emotional Intelligence: Why it Can Matter More Than IQ

Frames of Mind, Howard Gardner

Frames of Mind
Howard Gardner's Website
See the 7 Intelligences as cognitive abilities and Learning Styles

Neuroplasticity, Moheb Costandi
Neuroplasticity

My Age of Anxiety, Scott Stossel
My Age of Anxiety

On Dialogue, David Bohm

On Dialogue
A very useful book about conversations that become collective thinking.

The 7 Habits of Highly Effective People, Stephen R. Covey
The 7 Habits of Highly Effective People

Key points:

Moving from 'Dependent (or co-dependent) to Independent to Interdependent is very important. There are 3
habits necessary to make the two transitions. The 'TEmpowerment movement' attempted to move people from
Dependent to Interdependent without taking the intermediate step.

Habits 4, 5, and 6 are critical for establishing an architecture and creating a 'win/win' and inclusive architecture.
Interdependent people are also needed when working towards Self Managing Teams. In self managing Teams,
everyone shares part of the management practices for the team. Everyone works for the Win/Win objectives for
the group.

Business without Bosses, Charles C. Manz and Henry P. Sims, JR.

Business without Bosses: How Self-managing Teams are Building High-performing Companies

This book describes an approach to move from a single manager to a shared management approach. Everyone
shares the management of a social system.
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