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Abstract —]his paper will compare and contrast the difference between Intensive and Non-
Intensive Human Interactive Systems. Further, this paper will investigate the role of
Governance, Culture, Process and Tools (GCPT) in each of the 2 systems. Intensive and
Non-intensive. Finally, this paper will apply the GCPT Framework to the system of
Organizational Cost Estimation and provide examples of results that Raytheon has seen in

its effort to improve the accuracy, affordability and accountability of the current
bidding/estimation process.
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Introduction

= Systems Design:

— Systems Design is an interdisciplinary field of development that
focuses on how to design and manage complex capability based
systems over their life cycles.

= Cost Estimate:

— A cost estimate is the approximation of the cost of a program,
project, or operation. The cost estimate is the product of the cost
estimating process.

» |ntensive Human Interactive System:

— An Intensive Human Interactive System is any organized activity
through which complex human interaction, participation and
judgment and possibly motivation plays a key role in the outcome of
the activity.
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= Soft Human Failure (SHF):
— A Soft Human Failure (SHF) occurs in systems which minimize human
interaction and involvement to “simple” tasks.
= Hard Human Failure (HHF):

— A Hard Human Failure (HHF) occurs when a human needs to complete
much more intensive and difficult activity in conjunction with the other
parts of the system.

= Complex Human Failure (CHF):

— CHFs are an entirely different class of failures than SHFs and HHFs.
CHFs are more closely associated with human capabilities, motivations,
desires, preferences, and beliefs.
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“CAPABILITY” vs “SYSTEM” vs “DEVICE”

= Many systems designers are trained to believe that the device that they
deliver to customers is the “system” and when properly created, that
“system” delivers “capability” required by the customer.
— However, this is almost never true.

— Without the proper human interaction, the device cannot alone deliver the capability
required.

» Fundamentally, there are four elements which compose most Human
Interaction Systems: tools, processes, cultural elements, and governance.

= Within the context of this paper we will refine the definition of an Intensive

Human Interactive System:

— An intensive human interactive system is defined as that suite of governance models,
cultural elements, processes, and tools which together enable a complex capability.
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Difference Between Intensive and Non-intensive Human Interactive Systems

= Non-intensive Human Interactive Systems are comprised of
capabilities in which either the user already contains a high degree
of motivation to use or is so trivial to accomplish as to make

motivation not an issue.

— The system designer is not worried about whether or not the user wants to use
the product or whether there is a complex interaction of various individuals of

varying motivation.
— As long as the product is usable (given the appropriate training materials to
mitigate SHFs and HHFs), the system designer’s job is done.
* |ntensive Human Interactive Systems will certainly have SHF
modes and/or HHF modes that will need to be mitigated, however,
additionally users may not may not be motivated leading to CHF

modes.
— Tools alone are insufficient in overcoming CHF modes.
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The GCPT Framework for Intensive Human Interactive Systems

» The GCPT (Governance, Culture, Processes, and Tools)
Framework describes the four elements required for any v
Human Interactive System to achieve its desired
capability

— Governance describes the model/method one will use to measure \ Y InHtgmle |
that the system is delivering the expected results during Q/slems |

deployment.

— Culture, reflects the need to have people trained to exercise the
other system elements in such a way that the system can achieve
success.

— Process, simply reflects the need for well-defined processes that
the overall system executes to repeatedly achieve success.

— Tools, describes those devices and machines which are built to
automate processes.
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Path to Improvement

Systemready for full scale deployment

System incorporated in commercial design

Integrated pilot system demonstrated

Prototype system verified

Laboratory testing of integrated system

Laboratory testing of prototype component or process

Critical function: proofof concept established

Technology concept and/or application formulated

Basicprinciples observed and reported
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Key Sub-System Components Supporting the Cost Estimation System Flowchart
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An Example of GPCT for In-Process Metrics Collection
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An Example of GPCT for In-Process Metrics Collection
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HWEC Completed Products Status Scorecard Instructions
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summary

= With Intensive Human Interaction Systems simply providing a better tool
or better instructions to an existing tool is not sufficient to overcome most
failure modes

= Adding the organizational construct of Governance, Culture, Process and
Tools (the GCPT framework) provides the necessary elements to insure
success for a new or upgraded capability that involves an Intensive
Human Interaction System

= Most of the investment is spent on Tools and yet the success or failure of
the implementation of the Tool within the organization often has less to
do with the Tool and more to do with the Governance or Culture (training,
socialization etc) or Process surrounding the use of the Tool.

= The application of the GCPT Framework is nearly universal as it
relates to nearly any Intensive Human Interactive System.
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