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 Exhibit 1: Challenges & Impediments to Modeling Whole Systems

The following are the panelists’ views to date.  Interested parties are invited to seek clarification at the  IS’07 Panel session (or before then by contacting jring@amug.org).  At the Panel session each Panelist and each Attendee will be asked to designate the top five items on the list. These will inform the post-symposium strategy discovery session.

Categories (Cat) of Impediments

A 
Challenge (degree of extent, variety, ambiguity, complexity inherent in the situation) 

B
Worth (perception by stakeholders/sponsors of Value = Worth – Cost of a system model and a modeling activity)

C
Communicating (gaps and issues in ensuring that beneficiaries comprehend a system model) 
D
Producing Results (modeler methods, styles, proficiencies)

E
Capacity of SE Workforce to satisfy world-wide demand 

F
Liability for inadequate or inaccurate models.

G
Technologies for modeling and simulation 

H
BoK, access to an adequate, accurate and timely Body of Knowledge regarding whole system modeling.
Impediments

	ID
	Title
	Expansion
	Cat

	1
	Modern systems exhibit complex behavior 
	Dynamics of a system cannot be inferred from static models. Common interactions such as parallel processing or resource contention introduce complex behaviour in even simple systems. 
	A

	2
	System complexity produces emergent behavior
	Often system complexity is such that the system exhibits overall emergent behaviour that cannot be predicted from the behaviour of the subsystems. These essential behaviours are thus not reflected in a model built around subsystem models.
	D

	3
	Modular approaches ignore essential subsystem interactions
	Subsystem models are generally built for specific purposes and have a narrow set of outputs. These outputs are generally not sufficient to plug into a whole system model. Often it is not even obvious what the outputs should be, since the interactions may be subtle (see 1 and 2)
	F

	4
	Organizations emphasize subsystem views 
	Many organizations are in the business of building subsystems, and so understand them in great detail. The system level view is an afterthought. This problem is lessening recently, as businesses move into systems-of-systems and focus on being system integrators.
	D

	5
	Need realistic, flexible, reactive scenarios 
	The system being built is much better understood than the environment in which it must operate, yet this context, being outside the control of the system, has a profound impact on system performance. Especially in defense or security systems, the environment will react to the operation of the system by changing its own operation.
	D

	6
	Difficulty in validating complex simulation outcomes 
	By its very nature, complex system behaviour cannot be predicted. This means that there is no standard by which to validate a simulation of a complex system that has not yet been built. The only solution is a laborious following of threads, which current simulations do not support well.
	G

	7
	Difficulty in interpreting complex simulation outcomes
	A major value in simulating complex systems is in identifying surprising behaviors that could not be predicted. Often these are unwanted behaviors that need to be prevented, which requires causal analysis. Current simulation output does not support this well.
	C

	8
	Scope (too many kinds of things) 
	Input/Output, Performance, Technologies, Cost, Test, Tradeoffs, Effects, Capabilities, Artifacts, Functions, Features, entities, relationships among entities, relationships among relationships, etc. (modern diaper has 1200 parameters).
	A

	9
	Variety (too many changes)
	d(things)/dt, d2(things)/dt2, 
	A

	10
	Ambiguity of observables 
	Observation = Truth + Error(s)
	A

	11
	Cognitive overload of modelers
	Too many factoids to organize and/or remember. 
	D

	12
	Underconceptualization by modelers
	Tendency to respond to only a subset of the problem.
	D

	13
	No Modeling Standard of Care 
	Preoccupation with process precludes commitment to closure. Licensed Professional Engineers, Nurses, etc. have a clearly documented Standard of Care by which their results are measured.
	H

	14
	Insufficient language regarding system attributes 
	The choice of terminology for designating attributes is left largely to each modeler.  

A combination of text, graphics, mathematics and images/video is necessary.  
	H

	15
	Insufficient shared language among modelers 
	A shared mental model, information model and praxis model among practitioners leaves each attempting to articulate their method, rationale and roots in principles. 
	E

	16
	Insufficient shared language with intended model users
	A model that users and sponsors cannot comprehend is not only wasteful but also likely to lead to litigation.
	C

	17
	Inadequate impressibility of relationship types 
	‘Is-a’ and ‘Causes’ predominate whereas there are 19 or more types of relationships (among system elements and interrelationships) that must be clearly described. 
	H

	18
	Inadequate validation of relational threads  
	Model validation is necessary regarding existence of and limits to behavior.  Also, regarding limits to integrity. Manual verification of static models content and structure is too time consuming. Manual validation of dynamic behavior (expected emergent characteristics) is essentially impossible.  Automated checking of static models is feasible but combinatorics can limit practical usage.  Automated checking for expected emergent characteristics requires the ability of execute the model under various scenarios of operational situations and system ‘malfunctions.”
	D

	19
	Making models directly Animated and Simulatable 
	The passing of tokens through models can confirm logic and chronologic attributes.  Embedding pseudo-operational decision rules in the model can indicate performance attributes.  Creating a separate simulation of the intended system allows many more parametric investigations but leaves a question of simulator fidelity.  Because the operational instantiation of the system is the focus then it should be accepted from the beginning that a ‘simulation’ is the model.  This becomes evident when Whole System Model is the objective.
	G

	20
	Fixed level of language (Halstead) in model 
	Inability to define and apply abstractions. Unnecessarily verbose models. 
	H

	21
	Determining Expectation of meeting MOE’s 
	Inability to map functions to effects that functions will cause when stimulated
	D

	22
	Determining dynamic limits to system integrity 
	Inability to simulate or otherwise identify irreversible changes in a system model
	D

	23
	Scope 
	poorly defined or undefined
	A

	24
	Scope
	incorrectly applied [domain mis-match]
	F

	25
	Ambiguity 
	(unstated and/or undocumented assumptions)
	F

	26
	Cognitive overload (scope of problem space broader than ability of modelers assigned)
	See #11
	D

	27
	Isolation from subject matter experts
	Designers deal with the problem(s) they understand which may not be representative of the real situation.  Supporting Subject Matter Experts with modeling and simulation assistance works.  Lack of domain knowledge can result in seemingly sensible designs that fail in the real world. 
	B

	28
	Dominant thinking stuck in the reductionism paradigm.
	An expansionist, context-sensitive paradigm has been demonstrated for decades, e.g., OpEMCSS.
	E

	29
	Insufficient language regarding system 
	See #14
	H

	30
	Insufficient shared language among modelers
	See #15
	E

	31
	Insufficient knowledge shared between modelers and intended model users.
	See #16
	C

	32
	Inability to quantify relationships and apply them directly 
	Gaps in our knowledge about functional characteristics. Especially hard to articulate the relationships between two persons involved in a system.
	H

	33
	Difficulty in expressing interrelationships between 
	See #17
	D

	34
	Animating/Simulating models directly 
	When simulations are prepared separately from design models the issue of fidelity always arises, thus believability of simulation results. Need to express models that are executable under selected scenarios.  Object technology enables this.  Object-oriented technology does not.
	G

	35
	Breadth of tool scope
	Model must be a unified expression of Data, Activities, Triggers, Traffic, Semantics, decision, strategy and enthusiasm and their combined effects on  process, resources, staffing, finance, teleonomics and human social dynamics. 
	G

	36
	Articulation of MOE’s 
	MOE’s are generally missing, meaningless or confused with function of system rather than with effect on system context.
	D

	37
	Modeling as arcane science vs. modeling as THE language of systems engineering
	Project Managers and others see modeling as practitioner ‘note taking and doodling’ and not as the early steps on the realization of a system.  
	B

	38
	Disasters represent a particularly challenging class of substantive problems. 
	For example, environmental disasters, terrorist attacks, sectarian feuds, and outbreaks of disease may all involve disruptions of multiple dynamic systems, leading to cascading failures and requiring coordinated responses among multiple agents who may themselves be debilitated or disconnected. 
	A

	39
	Different Models and Modeling Tools Are Required: A Fact of Life
	Respective disciplines have their preferred modeling practices and tools.  

Models do not interoperate.  

Due to lack of unified language and/or unified theory.  

Inevitable? 
	G

	40
	Using different types of models to express areas that do not overlap
	Reliability and Operational Availability models have little commonality with finite element analysis models have little commonality with human factors models.  Accordingly the languages used on modeling a system are too local, the localized models don’t interoperate and a unified systems model is precluded.  
	D

	41
	Behavioral Modeling (Scenarios / Functions / Items  to Components / Interfaces  / Links)
	Not enough practitioners know how to generate behavior(s) projections by interrelating component capabilities. 
	E

	42
	Communication Models (ports / channels / data / IP Addresses)
	Identify interfaces by not the specifics of interoperation. 
	D

	43
	Systems Architecture Models (voice / commands / video / data / consoles operators / procedures)
	System architecture seriously under conceptualized. Then further dragged down by architecture frameworks that focus on only part of the factors involved. 
	D

	44
	Performance Models (antenna design, communications)
	Process modeling methods and tools do not support computations that project behaviors.
	D

	45
	Trade space exploration
	Cannot involve more than a few factors and interrelations in a trade space.  At least an order of magnitude short of necessary and sufficient.
	A

	46
	Unified model
	The ability to define congruent modeling spaces and construct models with different modeling tools using common schemas from a common data repository is needed. The ability to call one simulation program or a common data set from another simulation program is required in order to have a “family” of models.
	D

	47
	Tool interoperability
	Many vendors may provide data access data outside the boundaries of their tools, however they insist upon being the “primary modeling tool”  (e.g., driver) that calls all other modeling tools. Common model interfaces and access to common modeling data are required.
	G

	48
	Component Technical Data
	The current tools do not contain the real engineering technical data. 

Current systems engineering tools (CRADLE / CORE / etc) contain a power supply, but not the precise specifications for the power supply.
	G

	49
	Systems Engineers are relegated to participate in the documentation, but not the design decisions.
	
	B

	50
	The Real Systems Engineering DB:
	Ideal World: Systems Engineering DB would contain the data, and be used to produce documents and specifications. Therefore the systems engineering DB would be under configuration control. 

Reality: Systems Engineering DB is used to contain portions of Systems Engineering data and are placed under configuration control.
	G

	51
	Documents are produced in MS Word and placed under configuration control.
	At best a glossary.  Few hyperlinks. Then the change management protocol does not ensure that all the documents are kept mutually consistent. 
	G

	52
	Discrete Event Simulation (Thread models) versus Change of State: 
	Many discrete event simulation models work well for a specific set of assumptions. However, if there is a major change of state (power failure, communications channel goes down, emergency condition on board spacecraft) then you must change to another model. These are not simple state transitions – these are major changes in the condition and availability of the system. 
	G

	53
	Intersection of Orthogonal Models: 
	a) One set of operational scenario models focus upon the activities of the spacecraft and ground operations, assuming ground to space communications. Another set of communication models focus upon communications, but not the activities of the spacecraft and ground operations. 

b) Another set of performance models may require parameters for specific components (power supply, antenna systems, etc). 

c) A means of aggregating these different models into a common framework is required. 
	H

	54
	Lack of clarity of purpose of models
	Too frequently, model-building efforts are initiated, or requested, prior to having any clear notion of the purpose intended to be served by the model and the wrong model is then built.  Insufficient time and dialog is devoted to this task, in the beginning.  Frequent re-visiting of Purpose is useful as the model building and operating proceeds.  If a model answers a question that has no bearing on any decision, what business purpose was served?
	B

	55
	Understanding of Investment= f(Quality, Scope)
	For complex problems, the kind that benefit from modeling, it is sometimes difficult to predict how many resources are required to make a model encompassing how much of the problematic situation and with what degree of integrity.
	E

	56
	Understanding of Utility = f(Investment)
	It is sometimes difficult to understand the relationship between investment of resources and degree of fulfillment of purpose.  Management under- and over-investment in modeling efforts is common.
	B

	57
	Uncertainty in model input parameters.
	For some modeling efforts, the development of the relationships contained within the model is quite rigorous, but the quality of the output of the model is limited by uncertainty in the input.
	A

	58
	Output sensitivity to input accuracy
	For complex models, it is sometimes difficult to understand, without a prohibitive amount of survey, how small variations in input parameters may create large differences in model output.
	D

	59
	Model building takes too long.
	Time for understanding the problem, developing a model concept and building the model, then building the simulation for revealing expected behavior of envisioned system.  
	E

	60
	Models are not real.
	Stakeholders do not perceive nor appreciate that modeling is a way to explicate systems.  
	B

	61
	WBS decompositions are the only real models.  
	Confusion between project work (modeling) and project results (model ( system). 
	B

	62
	Models are not deliverables nor documents.
	Many customer contracting agents do not understand the value of models, and only ask for documents as supporting deliverables. This leads the program manager into not valuing modeling, or asking that graphical models be converted into textual documents, thereby reducing the value of the “picture” worth a thousand words.
	B

	63
	Models do not contain real engineering data.
	There is a perception that models do not contain real engineering data. While this is true for PowerPoint presentations, customers do not understand that there are semantics and syntax underlying most modeling efforts.
	C

	64
	When can I check off – Models Complete?
	What is the stopping rule for modeling?  No Standard of Care for systems engineering.
	H

	65
	Poor description of Cases to be analyzed
	The possible combinations of input stimulus is sometimes so large that as a practical matter only a small fraction of all possible cases could be run.  Frequently, it is the case that wasn’t (but could have been) analyzed that caused the failure.  No matter the quality of the model, it’s utility is degraded if the questions posed to it are not well directed.

Even for less than whole systems any Cases – including textual – are inadequate due to the ever increasing growth of complexity .
	D

	66
	What of available output should be assessed
	In complex systems, the volume of output generated by the model cannot be directly assimilated by a human being.  Knowing where to look, or what post-processing algorithms to create, degrades the utility of the model.  Sometimes failures occur and post-failure analyses reveal that the model actually predicted the failure, but the prediction was masked in the volume of the output.
	C

	67
	Criteria for assessing meaning of the model output
	Complex models can generate results which are difficult for human beings to interpret.  Many, or most, numerant models do not assign meaning to model output.  It is possible, but unwise, to spend resources creating and operating models which produce output that is not interpretable by a human.  In the simplest example, if the model says x = 3 and you don’t know whether 3 is good or bad then you have to spend time at that before building the model.  It’s possible you can only know by test whether 3 is good or bad, in which case the time and resources are better spent at test,
	H

	68
	Requisite variety in mind of modeler limits  model
	As the number of elements and relationships in a model grows, there comes a limit wherein the modeler(s) do not, and cannot, have any similar mental model.  If the model complexity is beyond the grasp of the modeler, it becomes very difficult to maintain the model or interpret it’s output.
	D

	69
	Confusion of model with Reality
	Just as people confuse label with thing, they confuse model and reality. Sometimes the confusion is so deep that even when directly confronted by an event it cannot be seen because the model says it ain’t so.  This failure occurs in scientific and technical activities, but is most often seen in everyday life as people interpret events through their mental models. a) Lack of adequate problem focus, b) not understanding the question (whole system, or otherwise), c) not restricting the modeling to address the question, d)not completing the modeling when the question is adequately answered
	C

	70
	Gap between modeling skills and systems engineering skills 
	a) “large scale” modelers tend to be software focused, since models are built from software, b) modelers get paid for models, not for analysis or results, c)systems engineers don’t specify modeling objectives or requirements.

e.g., Customers (e.g. DoD, who seem to specify everything) don’t specify modeling objectives or requirements.
	E

	71
	Culture of demonstration, rather than focused experimentation, 
	a) big simulations are flashy, bolster customer confidence, get sales, 

b) big simulations are expensive, so we don’t want to waste money on something that might not turn out the way we expect, 

c) experimentation is seen as risky, wasteful – rather than step toward  obtaining necessary knowledge.
	B

	72
	 Analysis planning precedes architecture/design
	a) programs need to be planned in detail before they are funded.  

b) this planning includes architecture, design, and analysis efforts, down to definition of deliverables and team structures/staffing needs. 

c) architecture/design process raises questions/issues that need to be addressed though analysis,

d) the real (emerging) analysis needs can’t be addressed, because they aren’t planned, and the rest of the budget and staff is already allocated to something else!
	B

	73
	Proscriptive models aren’t adequately leveraged
	a) the promise of proscriptive system modeling is replacement of text with a rich, durable, consistent semantic representation of the system, capable of integrating design processes with analysis and verification processes. 

b) system models are usually reduced to “specification generators”, and the deliverables governing system requirements remain textual documents rather than models. 

c) once emphasis is placed on documents, effort expended maintaining the models that generated them is seen as wasteful, 

d) by the time the system is ready for verification, the system model is hopelessly out of date, and testing proceeds to use textual documents for requirements.
	B

	74
	General lack of modeling discipline (in the SE population) 
	The SE community seems “stuck” in PowerPoint engineering mode, not wanting to learn or adopt new approaches like SysML. The objections thrown up to SysML apply in spades for architectures and designs captured in PPT.
	E

	75
	General desire to avoid precision (in the SE process) 
	To use modeling languages like UML/SysML to their fullest, the SE must capture much more detail than what is generally found in PPT diagrams. Many SE do not want to take the time, or the Program office is not willing to pay for the necessary precision.
	E

	76
	General desire to defer difficult decisions 
	(until they are unavoidable, and cost enough to fix that the fixer gets "appropriately" rewarded!)
	E

	77
	Management focus on requirement metrics 
	There is a need to develop reliable metrics for modeling and simulation that mean something to the SE (simply adopting SWE metrics like number of classes, depth of inheritance, etc. is not the right answer) and is valuable in determining the value/ completeness/ goodness of the model

(not easily mappable to model driven approach) ?RN?
	C

	78
	Inability to control level of abstraction (when modeling)
	I would suggest this is inability to manage the level of abstraction – different SE’s will model at different levels. But this problem is not new in that it exists in levels of abstraction for specifying complex systems in requirements also.
	H

	79
	Tendency to focus on modeling, vice problem-solving 
	It is easy to focus on the level of detail contained in the model instead of the system being modeled. Sometimes complete models are necessary, other times, simple models are good enough. It is difficult for some to which is which. 
	D

	80
	Inability to estimate/budget modeling tasks 
	While there has been some work done for estimating UML modeling effort, it is not well known. And, the work is for modeling software, not systems. Further research and community buy in is missing in this area.
	B

	81
	Inability to distinguish design from analysis activity 
	Analysis and Design are iterative, and fractal in nature. While the process folks would like SE to isolate each, this is difficult in most modeling environments. Maybe this is why most books on the subject cover both topics.
	H

	82
	Failure to state the goals of the model (before modeling) 
	Must reflect the essence of that being modeled.

Must anticipate the usage of the model (questions that will be asked)
	D

	83
	 Funding profile does not support early modeling
	Notion of spending money to reduce ambiguity is overwhelmed by “wait and see” or “we need to start coding early because there will be so much debugging to be done.”
	B

	84
	Management does not value modeling
	See # 63, 64, 76
	B

	85
	Lack of engineering talent to model (too many PowerPoint engineers)
	See # 80, 75, 63, 64
	E

	86
	Lack of integration between modeling tools
	See #88
	G

	87
	Lack of integration between modeling & simulation tools
	There is little motivation for tool vendors to enable interchange of output between products produced by other vendors. They would rather extend the capability of their tool to add the functionality. While XML/XMI is a step forward, not there yet. Also see # 47, 48
	G

	88
	 Need common lexicon 
	between modeling, simulation, requirements, systems engineers
	H

	89
	 Difficulty in characterizing the "whole system" to model
	Modeling the Problem System and the Problem Suppression System (consisting of the Operations, Operational Availability, Test, Operator Preparation and Production subsystems) is not nominally featured in books, standards, best practices nor project plans.
	A

	90
	Engineers have to quit arguing about this, and just "get 'er done"
	We don’t have enough opportunity to experiment, scrimmage or analyze case studies (which rarely get published).  

Lack generic Benchmarks and Grand Challenges that reveal the strengths and weaknesses of the various modeling methods and tools..

There is an underlying resistance to change in many cases, not wanting to learn something new as we mature (get older. Yet, words are no longer sufficient for specifying systems. Engineers argue about what is “wrong” with efforts like the OMG, but then they will do a system architecture in PPT – come on! That is wrong on so many different levels! For instance, see # 29, 33, 35,101, 102, etc.
	E

	91
	Plethora of modeling tools & techniques
	See # 88 
	G

	92
	The real engineering technical numbers are retained by a few key program people on their laptops.  
	a) Systems Engineers are only called in to produce deliverable document because they are required on the program. 

b) System Engineers are not part of the real decision making process.
	C

	93
	Lack of willingness to be responsible and accountable.
	for adequate, accurate, and timely models
	D

	94
	Scope, variety and ambiguity of problems
	See #8, #9, #10 
	A

	95
	Adherence to current paradigms
	The predominant paradigm, in academia, government and much of industry, is 50 years old has served us well in many cases, and is enshrined in ISO standards,   Although probably not practiced faithfully by anyone, it forms a ‘we’ve always done it this way’ resistance to new paradigms. Includes presumption of starting with ‘system shall’ statements, prescient design of functional and non-functional properties, hardware and software.
	D

	96
	Management of Design Data
	Capable SE practitioner with reasonable tools produce about 10 MB of data per person month. 

As system models are elaborated the number of entities and relationships grow exponentially.  

Future models are expected to be 10 to 1000 times larger. 

Relational DBMS simply cannot support the production and utilization of these models.  
	G

	97
	Insufficient models of humans and systems of humans
	We know what thrust, lift and drag mean and how they interrelate to formulate emergent characteristics but we do not know what knowledge, enthusiasm and trust mean and how these interrelate for formulate emergent characteristics.  

The push for integrating human aspects into system models is hampered by lack of parametric models of humans, individually, in small groups and in ‘organizations.’  
	D

	98
	Models must be implementation media independent
	Models bound to a proprietary modeling tool are counterproductive.

Pursuit of Application Protocols for interchange of model data among strange tools is not a sustainable solution. 
	G

	99
	Practitioners stuck in an inadequate paradigm
	Linear thinkers and linearization thinkers simply cannot deal with self-adaptive systems or context-sensitive systems that can compute their own gradients.
	E

	100
	Lack of temporal dynamics in models
	FFBD without timelines are misleading, especially ‘feedback’ loops.
	D

	101
	Lack of environmental, contextual motivations to modeling dynamics
	We don’t identify all the things that could impinge on the intended system. 
	D

	102
	Lack of understanding of what it means to model something
	e.g., difference between descriptive and prescriptive models. 
	H

	103
	Lack of dimensional thinking – Monolithic thinking
	
	D

	104
	Defining goals, uses, real users for models 
	Initial concepts of systems can be relatively imprecise. Before good models can be defined and built, the real goals, user and uses of the system must be defined to define model goals. Are descriptive, prescriptive, structural, functional or simulation models needed? 
	A

	105
	To model or not – cost, risks, benefits
	Do we know when to say NO? Sometimes the desired outputs from modeling cannot be achieved within system cost, schedule and technical constraints. It may be necessary to tell the buyer that the wanted model isn’t appropriate, and offer alternatives. The need for multiple models vs. single larger models must also be considered.  
	H

	106
	 Defining scope of the model (system limits)
	System limits are often defined for administrative convenience and may be inappropriate for modeling –e.g. we may need to model interfaces with the environment and the environment itself. On other occasions the model may best be more limited than the nominal boundaries, saving resources. Getting customer buy in can be a problem.
	H

	107
	The correct level(s) of detail for models
	The proper level of detail is often variable within the system model. Both technical issues of system design and of model tool capability affect what level is achievable. Modeling tool inflexibility and orientation, and changes in required level are common problems. 
	C

	108
	Selection of assumptions, definitions, and evaluation criteria 
	Garbage in – garbage out. Faulty choices at the start can distort or even invalidate the modeling effort. For some models this is the single most difficult task. 
	H

	109
	Uneven capabilities of current modeling tools.
	Each modeling tool emphasizes some approach, and even those trying to be multi-modal may not handle all your system needs. If available tools are not appropriate, justifying others can be difficult. The ability to combine features from different tools would be a great help, but usually isn’t readily possible.
	G

	110
	 Handling imprecise components, mutable processes, intelligent agents
	Many tools have difficulty with these elements, and with emergent behavior. Tools such as fuzzy math, genetic algorithms, and others aren’t always compatible with existing modeling tools. However, these system elements are becoming more common and critical and need attention. 
	G

	111
	Dealing with humans as system components
	Better integration of personnel elements into system models is needed, especially where fewer humans with more critical functions are involved. Most tools don’t  have provision for the characteristics of human behavior, and the human/cognitive models mostly don’t integrate well with most other system modeling tools. We need to develop human capability elements in general system modeling tools. 
	H

	112
	Modeling extra-system (non-designed) interactions to the system
	On occasion, the external world can affect the system in ways not included in the design. Can we model system response to these intrusions? 
	D

	113
	Verification and Validation – model quality and utility
	Always the big question. Its not new, but its still big. Does the model do what it is designed to do, and does it represent the real world system and environment?  
	H

	114
	 Roadblocks to Delivering/Sharing  Models
	a) each company (and even program) developing system models tends to regard them as proprietary or trade secrets. 

b) attempts at government repositories of commercially developed models have failed, 

c) whole system modeling can’t be broadly successful until we learn to share models, while safeguarding our investment in them.
	C

	115
	Preoccupation with Requirements Management obfuscates systems engineering. 
	
	H

	116
	Places to learn unified modeling are few and far between. 
	Academia, commercial training, professional bodies, standards bodies, etc. do not have a sufficient and coherent offering. 
	E

	117
	Modeling still a craft 
	Lack of Principles, Theories and Measures of Effectiveness for models and modeling
	H

	118
	Refinement of modeler mental model not valued.
	Some, often much, of the value that comes from modeling is the development of the modeler's mental model.  That, inevitably, is being created too. 
	H
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