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Health Care Systems Agility 

ÅViewed at almost any levelτindividuals, products, 
enterprises, market segments, or society--Health 
Care appears as a vast and complex system. 

3 
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Health Care Systems Agility 

ÅSince there are countless challenges and 
opportunities for progress, how can an enterprise, 
industry, society, or individual systematically plan 
and manage future progress and innovation?   

ïWhere can we best apply the principles and lessons of 
Systems Engineering, deeper Agility, or Lean Methods 
to make optimal progress today, tomorrow, and in the 
future?  

ïIs there a systemic approach to map-making for 
planning this progress?   

 
4 
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Health Care Systems Agility 

ÅwƻǳƎƘƭȅ ǎǇŜŀƪƛƴƎΣ ƛƴ ǊŜŦŜǊǊƛƴƎ ǘƻ άŀƎƛƭƛǘȅέΣ ǿŜ ƳŜŀƴ ŀōƛƭƛǘȅ 
to respond effectively to the challenges of uncertainty and 
rates of change in environment, stakeholders, competition, 
technologies, capacities, capabilities.   

ÅNot Ƨǳǎǘ άƎƻƛƴƎ ŦŀǎǘŜǊέΦ 

 

5 
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Health Care Systems Agility 

ÅThis session will include both an introduction 
to the INCOSE Agile Systems Engineering Life 
Cycle Model (ASELCM) being developed by the 
INCOSE ASELCM Discovery Project,  . . . 

 

Å. . . and an ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ άǘŜǎǘ ŘǊƛǾŜέ ƛǘ ƛƴ ŀ 
break-ƻǳǘ ǘŜŀƳΣ ǘƻ ƳŀǇ ŎƘŀƭƭŜƴƎƛƴƎ άƘƻǘ 
ǎǇƻǘǎέ ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ǇǊƻƎǊŜǎǎ ŀŎǊƻǎǎ 
the landscape of health care systems.  
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What is the INCOSE Agile Systems Engineering 
Life Cycle Model Discovery Project? 

ÅDuring 2015-16, the INCOSE parent society is 
sponsoring the Agile Systems Engineering Life Cycle 
Model (ASELCM) Discovery Project, based on a series 
of workshop clinics being held at host example 
discovery sites across the U.S. and Europe.   

ÅThis project, now underway, will provide INCOSE 
inputs to a future version of ISO 15288, to improve 
explicit understanding of principles and practices of 
agility as applicable to systems engineering across 
different domains.  
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http://www.parshift.com/ASELCM/Home.html  

http://www.parshift.com/ASELCM/Home.html


What is the INCOSE Agile Systems Engineering 
Life Cycle Model Discovery Project? 
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ÅAnnounced at IW2015      

ÅBuilt around a series of discovery clinics being conducted by 
example host sites during 2015-16 

ÅDiscovery clinics in 2015: 

ïNavy SpaWar/MITRE, San Diego, CA,     

ïNorthrop Grumman, Vienna, VA,     

ïRockwell Collins, Cedar Rapids, IA,    

ïLockheed Martin, Ft. Worth, TX,    

ÅYou and your company can host or participate in 2016! 

ÅSupport from INCOSE Agile Systems WG and Patterns WG: 

ïR. Dove, project lead,  co-leads K.Forsberg, H. Lawson, J. 
Ring, G. Roedler, B. Schindel 



What are Agile Systems? Why do they matter? 

Longer history than just Agile Software Development 
Methods : 

 

 

 

 
ïFor history and background, see Dove and LaBarge, 2014 

ïAgile software methods, by far better known, are related. 

ïGeneral Agile Systems Engineering is the related broader 
subject of the INCOSE ASELCM Project. 

ïProblem space: Challenges of uncertainty and rates of change 
in environment, stakeholders, competition, technologies, 
ŎŀǇŀŎƛǘƛŜǎΣ ŎŀǇŀōƛƭƛǘƛŜǎΦ  bƻǘ Ƨǳǎǘ άƎƻƛƴƎ ŦŀǎǘŜǊέΦ 
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CǊƻƳ ά¢ƘŜ IŀǊŘǿŀǊŜ wŜƴŀƛǎǎŀƴŎŜ !ǊǊƛǾŜǎΥ ! bŜǿ 5ŀǿƴ 
ŦƻǊ DŀŘƎŜǘǎέΣ The Wall Street Journal, March 23, 2015: 
 
άwŜŎŜƴǘƭȅΣ ŀǎ L ƎŀȊŜŘ ƛƴǘƻ ǘƘŜ ǇǊƻǘƻǘȅǇŜ ƻŦ ŀ ǎƳŀǊǘ ōǊŜŀǎǘ ǇǳƳǇΣ L ƘŀŘ ŀ Ǿƛǎƛƻƴ 
of the future. I saw an age in which new productsτactual, physical electronics 
productsτwill go from idea to store shelves in a matter of months. A future in 
which warehouses and distribution centers cease to exist, because factories 
produce finished goods from raw materials on demand, and they never stop 
moving through the supply chain. Only it turns out all of this is possible today. 
¢ƘŜ άƘŀǊŘǿŀǊŜ ǊŜƴŀƛǎǎŀƴŎŜέ ǘƘŀǘ ōŜƎŀƴ ƛƴ {ƛƭƛŎƻƴ ±ŀƭƭŜȅ ƛƴ Ƨǳǎǘ ǘƘŜ ƭŀǎǘ ŦƛǾŜ 
years, born of rapid prototyping technologies, has become something much 
larger and more important. It has been a sea change in every stage of 
ǇǊƻŘǳŎƛƴƎ ǇƘȅǎƛŎŀƭ ƻōƧŜŎǘǎΣ ŦǊƻƳ ƛŘŜŀ ǘƻ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǘƻ ǎŜƭƭƛƴƎ ŀǘ ǊŜǘŀƛƭ Φ Φ Φέ 
 
-- Christopher Mims, The Wall Street Journal, p B1,6, March 23, 2015 
-- emphasis added 

Is this your tomorrow, or a distant vision? 
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Agile Systems Architecture Pattern (R. Dove) 

The S*ASELCM Pattern captures (in a formal S*Model) the key ideas 
associated with the pre-MBSE Agile System Architecture: 

ïAs in (Dove and LaBarge, 2014) 

 

11 
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Optimized Feedback & Correction Cycle Rate:  
A Hallmark of Agile Methods & Problem Space 
An Apollo 11 Mission Question: Why was the Saturn V 
ǊƻŎƪŜǘ ŜƴƎƛƴŜǎΩ ŘƛǊŜŎǘƛƻƴŀƭ ƎƛƳōŀƭǎ ǳǇŘŀǘŜ ŎȅŎƭŜ ǇŜǊƛƻŘ 
throughout the Ascent Phase ~ 2 seconds, but the 
update cycle period of course direction during the Free 
Flight Phase was ~ 26 hours? 42,43  

12 
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Control Loop Update Period 
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ÅConfigurations change over life cycles, during development and subsequently 

ÅTrajectories (configuration paths) in S*Space 

ÅEffective tracking of trajectories 

ÅHistory of dynamical paths in science and math 

ÅDifferential path representation: compression, equations of motion 

 

 

 

 

System Life Cycle Trajectories in S*Space  
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How are Agile Systems Related to MBSE? 
1. Basics: Using explicit models, MBSE/PBSE adds clarity to pre-model descriptions 

of Agile Systems and Agile SE-- improves understanding of Agile Systems.     

2. More important:  MBSE/PBSE complements and improves the capability of Agile 
Systems and Agile Systems Engineeringτ 

ÅAgility requires persistent memory & learningτbeing forgetful/not learning impacts agility. 

ÅPatterns capture & retain learning, as persistent, re-usable, configurable, models, updated 
as experience accumulates. 

ÅS*Patterns are configurable, reusable S*Models. 

 

 άPBSE as Agile MBSEέ ŜƳŜǊƎŜǎ ŀǎ ŜǎǎŜƴǘƛŀƭ ǿƘŜƴ competing on agility becomes 
reality for competing, competent players: 

ïLƳǇǊƻǾŜŘΥ ά²ƘŜǊŜ ŀǊŜ ǿŜΚέ 
ïLƳǇǊƻǾŜŘΥ ά²ƘŜǊŜ ŀǊŜ ǿŜ ƎƻƛƴƎΚέ 
ïLƳǇǊƻǾŜŘΥ ά²ŜΩǾŜ ōŜŜƴ ƘŜǊŜ ōŜŦƻǊŜΦέ 
ïImproved: Understanding of response. 
ïImproved: Understanding of mission envelopes. 
ïImproved:  Ability to assess agility 
ïImproved:  Ability to plan agility  

             
14 

Vital for Scrum, other approaches 

Vital for Response Situation 
Analysis (RSA) 
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Å The SE Process consumes and produces information.  
ÅBut, SE historically emphasizes process over information.  (Evidence: Ink & effort spent 

describing standard process versus standard information.)  
ÅEver happen?-- Junior staff completes all the process steps, all the boxes are checked, 

but outcome is not okay. 
ÅRecent discoveries about ancient navigators:  Maps vs. Itineraries. 
Å The geometrization of Algebra and Function spaces (Descartes, Hilbert) 
ÅKnowing where you are, not just what you are doing. 
ÅKnowing where you are going, not just what you are doing. 
ÅDistance metrics, inner products, projections, decompositions. 

 

 
 

Maps vs. Itineraries  -- SE Information  vs.  SE Process 

 

15 
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ÅModel-based Patterns in S*Space.    
ÅInteractions as the basis of all laws of physical sciences.  
ÅwŜƭŀǘƛƻƴǎƘƛǇǎΣ ƴƻǘ ǇǊƻŎŜŘǳǊŜǎΣ ŀǊŜ ǘƘŜ ŦǊǳƛǘǎ ƻŦ ǎŎƛŜƴŎŜ ǳǎŜŘ ōȅ ŜƴƎƛƴŜŜǊǎΥ bŜǿǘƻƴΩǎ ƭŀǿǎΣ 
aŀȄǿŜƭƭΩǎ 9ǉǳŀǘƛƻƴǎΦ 

ÅImmediate connection to Agility: knowing where you are--starting with better definition of 
ǿƘŀǘ άǿƘŜǊŜέ ƳŜŀƴǎΦ ¢ƘŜǊŜ ƛǎ ŀ ƳƛƴƛƳŀƭ άƎŜƴƻƳŜέ ό{ϝaŜǘŀƳƻŘŜƭύ ǘƘŀǘ provides a practical 
way to capture, record, and understandτǘƘŜ άǎƳŀƭƭŜǎǘ ƳƻŘŜƭ ƻŦ ŀ ǎȅǎǘŜƳέΦ 

ÅNot giving up process: MBSE/PBSE version of ISO/IEC 15288. 

 
 

Maps vs. Itineraries  -- SE Information  vs.  SE Process 
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What is the Agile Systems Engineering 
Life Cycle Pattern? 

ÅA key subset of the ASELCM Pattern is--  

                the system reference boundaries . . . 
17 
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 (Substantially all the ISO15288 processes are included in all four Manager roles)
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The Agile System Domain Model 

ÅWe will particularly refer to three major system 
boundaries: 

ï To avoid a confusion bog of loaded terms, we could have 
Ƨǳǎǘ ƴŀƳŜŘ ǘƘŜƳ ά{ȅǎǘŜƳ мέΣ ά{ȅǎǘŜƳ нέΣ ŀƴŘ ά{ȅǎǘŜƳ оέ 
and proceeded to define them behaviorally. 

ï The definitions are behavioral because these are logical 
systems, performing defined roles. 

ï However, we will also give them more specific names τ
but make sure you understand the definitions of these 
systems, which are more important than their names . . .  

 

 

 

18 
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 (Substantially all the ISO15288 processes are included in all four Manager roles)

The Agile System Domain Model 
System 1: The Target System (and Components):  (Definition) The logical 
system of interest, which results from, or is subject to, innovation.  

ï Its behavior, characteristics, or performance are targets of the innovation 
όŎƘŀƴƎŜΣ ŀŘŀǇǘŀǘƛƻƴύ ǇǊƻŎŜǎǎ ǿŜΩƭƭ ƛƴǘǊƻŘǳŎŜ ƭŀǘŜǊΦ   

ï It is potentially agile.  (Assertion: for SE to be fully agile, so must its target) 

ïExamples potentially include aircraft, automobiles, satellites, the human 
population, software, restaurants. 

19 
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 (Substantially all the ISO15288 processes are included in all four Manager roles)

The Agile System Domain Model 
System 1: The Target System (and Components):  (Definition) The logical 
system of interest, which results from, or is subject to, innovation.  

ïThe Components maintained for integration into a Target System, but not 
yet integrated, are included in this domain. 

ïNotice that this idea can apply at multiple additional levels (e.g., System of 
Systems, System, Subsystem, Component, etc.) 

 

20 
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 (Substantially all the ISO15288 processes are included in all four Manager roles)

The Agile System Domain Model 
System 2:  The Target System (and Component) Life Cycle Domain System: 
(Definition) The logical system within which the Target System will exist during 
ƛǘǎ ƭƛŦŜ ŎȅŎƭŜΣ ǿƘŜƴ άƛƴ ǎŜǊǾƛŎŜέ ƻǊ ƻǘƘŜǊǿƛǎŜΦ ¢Ƙƛǎ ŘƻƳŀƛƴ ƛƴŎƭǳŘŜǎ all actors 
with which the Target System will directly interact during its life cycle:  

ïThis includes (among others) any system that directly manages the life cycle of 
an instance of a Target System (or a Component)τproduction and integration 
systems, maintenance, support, and operations systems, and others.  

 

21 
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The Agile System Domain Model 

The System 2 model recognizes three systems besides the Target System: 

Å Target Environment: Target System Life Cycle Domain Actors 

Å LC Manager of Target System (also manages Target System Components) 

Å Learning & Knowledge Managers for Target System (and Components) 
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The Agile System Domain Model 
The System 2 model recognizes three systems besides the Target System: 

Å Target System Life Cycle Domain Actors: All actors with which the Target System will 
directly interact during its life cycleτthose in its operational domain as well as all 
other direct actors.  

Å The next system is a special case of those actors . . .  

23 

       3.  System of Innovation (SOI)
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The Agile System Domain Model 
The System 2 model recognizes three systems besides the Target System: 
Å LC Manager of Target System:  Manages all life cycle aspects of the Target System, as 

recognized by ISO 15288. Note that this is more than just development or systems 
engineeringτit includes manufacturing or acquisition, operations, maintenance, 
configuration management, and all the ISO System Management Functional Areas. 

ïIƻǿŜǾŜǊΣ ƛǘ ŀŘŘǊŜǎǎŜǎ ƻƴƭȅ άŀƭǊŜŀŘȅ ƪƴƻǿƴέ ŀǎǇŜŎǘǎ ƻŦ {ȅǎǘŜƳ м ŀƴŘ 5ƻƳŀƛƴ !ŎǘƻǊǎτit 
does not include responsibility of learning new things about them . . .  
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 (Substantially all the ISO15288 processes are included in all four Manager roles)
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 (Substantially all the ISO15288 processes are included in all four Manager roles)

The Agile System Domain Model 
The System 2 model recognizes three systems besides the Target System: 
Å Learning & Knowledge Manager for Target System (and Components):  Responsible for 

learning new things about the Target System, its Components, and its Environment. This may 
include extraction of patterns or other knowledge from observations, planning experiments 
and extracting conclusions from their results, and other forms of learning. It also includes 
responsibility for accumulation and persistent memory of those learnings, and for providing 
the resulting knowledge for use by the LC Managers of the Target System. 

25 
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 (Substantially all the ISO15288 processes are included in all four Manager roles)

ïAgain, remember that these are logical (behavioral) roles. In realized 
systems, a single physical system may behave as both a Target System 
and a system that produces, modifies, reconfigures, or otherwise 
manages a Target System, by having roles from each allocated to it.   

ïFor purposes of this logical roles description, they have been identified 
separately.  

ïWe introduce the physical components into the model later.  
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System 3: The System of Innovation: (Definition) The logical system 
responsible for managing the life cycles of instances of any (System 2) Target 
System LC Manager.  

Å (Recall that those System 2 Target System LC Managers include Target 
System development, production, integration, maintenance, operations, 
and other management systems.) 
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The Agile System Domain Model 
The System 3 model recognizes two sub-systems of System 3: 

Å Life Cycle Manager of LC Managers 

Å Learning & Knowledge Managers for LC Managers of Target Systems 
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 (Substantially all the ISO15288 processes are included in all four Manager roles)

The Agile System Domain Model 
The System 3 model recognizes two sub-systems of System 3: 
Å Life Cycle Manager of LC Managers:  Manages all life cycle aspects of the LC Managers of 

Target Systems, as recognized by ISO 15288. Note that this is more than just development or 
systems engineeringτit includes their design or acquisition, maintenance, configuration 
management, and all the ISO System Management Functional Areas. 

ïIƻǿŜǾŜǊΣ ƛǘ ŀŘŘǊŜǎǎŜǎ ƻƴƭȅ άŀƭǊŜŀŘȅ ƪƴƻǿƴέ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ [/ aŀƴŀƎŜǊǎ ƛƴ {ȅǎǘŜƳ нτit 
does not include responsibility of learning new things about them . . .  
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 (Substantially all the ISO15288 processes are included in all four Manager roles)

The Agile System Domain Model 
The System 3 model recognizes two sub-systems of System 3: 
Å Learning & Knowledge Managers for LC Managers of Target Systems:  Responsible for 

learning new things about the LC Managers in System 2. This may include extraction of 
patterns or other knowledge from observations, planning experiments and extracting 
conclusions from their results, and other forms of learning. It also includes responsibility for 
accumulation and persistent memory of those learnings, and for providing the resulting 
knowledge for use by the Life Cycle Manager of the LC Managers. 

30 



 Copyright ©  2016 by W. D. Schindel.  Permission granted to INCOSE to publish and use.  

ÅSummary so far: 

ïSystem 2, the Target System Life Cycle Domain System produces and 
modifies instances of System 1, the Target Systems (and Components), 
and also learns new things about System 1 and its environment. 

ïSystem 3, the System of Innovation, produces and modifies instances of 
System 2, the Target LC Managers, and also learns new System 2 things. 
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       3.  System of Innovation (SOI)

   2.  Target System (and Component)  Life Cycle Domain System

 1. Target System 

LC Manager of 

Target System 

 

Learning & Knowledge 

Manager for LC Managers 

of Target System Life Cycle Manager of 

LC Managers

 

Learning & Knowledge 

Manager for Target 

Systems 

Target 

Environment

 
 

 

 

 (Substantially all the ISO15288 processes are included in all four Manager roles)
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.ŜƘƛƴŘ ǘƘŜ άƛŎƻƴƛŎέ ŘƛŀƎǊŀƳΣ ǘƘŜǊŜ ƛǎ ŀ ŦƻǊƳŀƭ 
MBSE model that describes the ASELCM Pattern 
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3.  System of Innovation (SOI)

2.  Target System (and Component)  Life Cycle Domain System

 1. Target System 

Target System

Target System 

Life Cycle Domain 

Actor

LC Manager of Target System 

(and Components)

 (substantially all ISO15288 processes)

Some of these life cycle management roles may be assigned 

to the same physical system as the Target System

Configured Models Repository,  
Describing Configured Instances of:

Learning & Knowledge Manager for 

LC Managers of Target System 

 (substantially all ISO15288 processes)

Pattern Repository, Describing 
Knowledge of Families of:

Target System 

Component 

Target System

Target System 

Life Cycle Domain 

Actor

Life Cycle Manager of LC Managers

 (substantially all ISO15288 processes)

LC Managers of Target 

System

 (all ISO15288 processes)

 

 

 

 

Learning & Knowledge Manager for 

Target Systems (and Components)

 (substantially all ISO15288 processes)

Pattern Repository, 
Describing Knowledge of Families of:

Target System 

Component 

Target System

Target System 

Life Cycle Domain 

Actor

Configured Models Repository,  
Describing Configured Instances of:

LC Managers of Target 

System

 (all ISO15288 processes)

Manages
Life Cycle of

Observes 

Provides 
Knowledge to

Provides 
Knowledge to

Manages
Life Cycle of

Target System 

Component  

Observes 

Provides Observations to

Observes 

 

Provides Observations to

Manages
Life Cycle of

Observes 
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Example: Health care domain, top level 
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       3.  System of Innovation (SOI)

   2.  Target System (and Component)  Life Cycle Domain System

 1. Target System 

LC Manager of 

Target System 

 

Learning & Knowledge 

Manager for LC Managers 

of Target System Life Cycle Manager of 

LC Managers

 

Learning & Knowledge 

Manager for Target 

Systems 

Target 

Environment

 
 

 

 

 (Substantially all the ISO15288 processes are included in all four Manager roles)


