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Abstract

The functionality that we use as organizations and citizens increasingly arises
from a complex interplay of man-built systems, individuals and organizations, and
the environment. It is a challenge to get the desired functionality and features
consistently, reliably and affordably, without unwanted side effects. This is exactly
the role that systems engineers have for classical systems. Who takes on this
role for complex dynamic supersystems of people, environment and man-built
systems?
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From programmer to Team Leader

The political game between

Vice Presidents
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The Organization and Efficiency Expert
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Same effectiveness???

This doesn’t make sense!

Effectiveness =

Quality * Acceptance
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Architect Scope: The System, Its Application and Life Cycle
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Toward Systems of Systems
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Toward(?) Digital Infrastructure

From: NK-ICT architectuur juryrapport, 2005, special mention:

· Het verhaal geeft een goed leesbare en toegankelijke beschrijving 

van de context, de problematiek en de belanghebbenden in de 

zorgsector.

· Een uitzonderlijk groot IT probleemgebied met zijn 

complexemaatschappelijke en politieke context is teruggebracht tot 

een compact en begrijpelijk verhaal.

· Het doel van de architectuurbeschrijving wordt beschreven: 

“instrument om te komen tot afstemming met al die partijen”.

· De beslissingen en principes worden helder geformuleerd.

followed by more critical comments

in memoriam of Jan Turk, one of the initiators of the NK-ICT

The Dutch Senate killed the Electronic Patient Record in March 2011

What Roles in Sociotechnical Systems?
8 Gerrit Muller

version: 0.2
October 8, 2023

STRSelectronicPatientRecord



Summary of Architecting Practice

1980 1990 2000 2010 2020
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1. From component engineering to

capability architecting
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Our Primary Interest
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Context, Zoom-out and Zoom-in
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Adding the Time Dimension
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Architect,Architecture, Architecting
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From CAFCR+ to Architecture Essence

Customer
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Application Functional Conceptual Realization

Business and Life cycle
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Systems Engineering: Fitness-For-Purpose

Achieving customer and business key drivers

via key performance parameters of system

based on technical expertise

enabling
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Architecture Description

Value Proposition

Why does customer want to buy?

Why do users like to use the system?

Business Proposition

How do we earn money?

How do we run a healthy business?

System Specification

What does customer get?

What is the system-of-interest that we deliver?

Design

How will we realize this specification?

How do we ensure performance, safety, robustness, etc.?

Why

What

How

Engineering

Getting all details right for all business functions.

technical product documentation

customer key drivers

cost of ownership

customer business analysis

customer stakeholders and concerns

work flow or ConOps

et cetera

life cycle key drivers

business model

cash flow analysis

life cycle stakeholders and concerns

life cycle model

supply chain

functions

qualities (e.g. quantified performance)

interfaces

constraints, standards, regulations

partitioning and interfaces

dynamic behavior, e.g. functional model

performance models and budgets

concept and technology selection

What Roles in Sociotechnical Systems?
16 Gerrit Muller

version: 0.2
October 8, 2023

STRSarchitecture



Increasing System Scope, Increasing Stakeholders
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Mono-disciplinary engineering
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coding & CADing
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Multi-disciplinary design and engineering
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Architecting: Fit-For-Purpose
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Capability Architecting

life cycle contextmarket and customer context

Capability architecting in SoS
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Observing the Covid-19 Pandemic Response

· The pandemic risk was well known.

· (Western) Societies were unprepared for a pandemic.

· Many systemic problems in crisis handling, problem analysis, 

solution exploration, and decision making became acute

· The poor human capability to understand exponential growth 

and latency complicated communication and implementation of 

measures.

· The IT-support was unreliable and dysfunctional
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Roles in the Pandemic Situation
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Who does the Systems Thinking?
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Climate Change Simplified

CO2 ppm Global Ocean Heat Content 

Change
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CO2 levels started to increase with the industrial revolution

The rate of change is very high on cosmic time scale

High CO2 levels cause the greenhouse effect. Earth warms

up because more energy from the sun comes in then

the amount of energy that can escape the atmosphere

The average temperature on earth has been rising. This rise

has accelerated since the 1960s. Local temperature

changes vary a lot. The arctic areas have warmed much more

The oceans act as buffer for accumulating energy surplus.

The amount of energy that oceans absorbed in past decades is huge

Oceans affect the local climates to a large degree. We can

expect more extreme weather, e.g. droughts & tropical rain

Combination of smelting land ice and increasing see water

temperature will increase see water level. In a few centuries

this increase can be tens of meters

1 2 3

4 5 6
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Time is Running Out

2020 2040
https://www.carbonbrief.org/unep-1-5c-climate-target-slipping-out-of-reach

Source: Historical CO2 emissions from the Global Carbon Project. 1.5C carbon budgets based on the

IPCC SR15 report. Original figure from Robbie Andrews. Chart by Carbon Brief using Highcharts.
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Toward a Roadmap for a Municipality

STRSroadmapA3s
Best Duurzaam A3s

to Support the Roadmap Creation 
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Initial Roadmap: Condensed but still Overwhelming
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heating options:
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technologies:

maturity:
Means

Objectives

Trends

Solutions

Capabilities

Resources

Governance

What means do we need/get?

What is happening, what do we need?

How to get there?

What resources do we need?

What governance do we need?

short termpast medium term long term very long term

Initial Roadmap for a sustainable Best Author: Gerrit Muller, contributions from Laura Elvebakk & many Best Duurzaam volunteers BDRA3initialRoadmapBest Version 0.7, May 8, 2019
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Summary Sustainability Roadmap Best
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heating plan:

many options, we know too little

Electrification, higher efficiency, and reduction -> 3* less energy

Solar may 

provide about ½ 

of need 

acceptance

support base

shortage of 

installers

facilitate

stimulate

reliable, predictable

regulate

mandate

insulation

demolition
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National Sustainability Organization(?)
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and Food Quality

Ministry of Education, Culture

and Science

Plan Office for the

Living Environment (PBL)

TNO

Consultancies

Academics

Suppliers

government

decision makers

integrate expert

and socio-

political views

set policy

transform into

governance

regulations

resources
departments

executors

stove piped

implement policy

societal

signals

needs
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economic

 and legal

constraints
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Local Sustainability Organization(?)

general public

regional energy strategy

decision makers

aldermen

political administrators

executors

civil servants

providers

experts

civil servants

consultancies

order
answer

order
result

political oversight

local council

inform

permit
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Solutions are Known, the Leadership is Missing

A
c
c
e

p
ta

n
c
e

Quality

Effectiveness =

Quality * Acceptance

1.5
o
C2

o
C3

o
C

the general public, 

governments, politicians

today’s technical and 

economic feasible solutions

2050 options

systems thinking gap

decision makers - experts
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From Past to Future

4. Sustainability Architecting (?)

2. Educating architects

3. Covid-19

reflections

1980 1990 2000 2010 2020 2030 2040 2050

Firmware

subsystem

MRI scanner

system

ICS

Integrated Clinical Solutions

system of systems

Covid-19

global pandemic

societal system

Climate Conference Noordwijk

1 USA climate skeptic blocks

emission measures 

Paris agreement

max 2
o
C, 1.5

o
C target

Klimaatakkoord

EPD
Electronic Patient Dossier

digital infrastructure

1. From component engineering to

capability architecting

SARCH Architecting +

Leadership
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