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Abstract   
Customer Oriented Requirements Understanding (CORU) continues to be the key to successful 
Systems Engineering and Marketing of large Aerospace and Government systems.  Buyers hold 
all of the Requirements and all of the money.  This is defined as the  “Customer Needs or 
Requirements PULL” environment.  
 
Systems Engineers ask if the principles of CORU operate in a Commercial  “Seller Product or 
Technology PUSH” environment, and whether causal models can be constructed which address 
and differentiate (or segment) markets accurately.  If so, the principles which are effective in 
large system acquisition environments (with limited numbers of stakeholders) can be translated 
to the relatively large stakeholder environment of product development for TELCOs, consumer 
electronics and high-technology systems, and other high-volume commercial products.  The key 
process techniques of Requirements Elicitation and Requirements Causality Modeling are 
described along with a robust economic and Systems Engineering model for a network-like 
architecture of how these processes link the Customers (Buyers) with Needs or Requirements 
together with the Sellers or developers of Capabilities or Products.  Research results are 
delineated which make the case that these linkages through Requirements Elicitation and 
Requirements Causality Modeling process techniques are basic principles of CORU which are 
valid in both the Requirements PULL or DoD environments as well as in the Product PUSH or 
commercial environments.  Examples are given in which Value Hierarchies are aligned across 
Customer-Seller boundaries to achieve product success in both the Commercial and the DoD 
environments.   
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Introduction 
This paper is the second in a series of investigations into methods that help both Systems 
Engineers and New Business Managers develop systems and products to meet customer needs 
and exhibit competitive advantages (Paul and Kenley 1999).    In addition to the Requirements 
Clarification process discussed there which moved the Seller’s Design Reference System (DRS) 
into tangency with the Buyer’s Customer Preference Surface (CPS), we now add the elements of 
Requirements Elicitation and Requirements Causality Modeling.  These are proactive Systems 
Engineering (SE) processes originally designed to address different competitive environments, 
but which we now recognize as being part of a “requirements-capabilities” continuum.   
 
We define Requirements Elicitation as the SE process applied in the Marketing or Business 
Development (BD) arena to help Buyers identify, the key success factors (KSFs) in their 
business or industry. This process occurs before the requirements clarification step referred to 
earlier, and forms the basis for prioritizing requirements.  This process is applied in the 
“Customer Needs or Requirements Pull” environment to match product capabilities with 
evolving requirements.  Knowing the prioritized customer’s KSFs (i.e., speed, lethality) helps 
you fulfill these needs while at the same time differentiating yourself from the competitors. 
 

Requirements, 
Buyers, Dollars

Capabilities, 
Sellers, Products 
and Technologies

Figure 1. The Requirements Elicitation Process Environment in which Buyers’ Needs 
or Requirements PULL provides the impetus for new capabilities or systems to be 
developed

 
Requirements Causality Modeling is the SE technique which is applied in the Marketing or 
Business Development (BD) arena to help Sellers in the “Product or Technology push” 
environment identify sensitivities of markets and market segments to their KSFs and thereby to 
determine the most cost-effective methods of increasing marketplace acceptance of their 
products.  We refer to this as “improving marketplace mindshare” or “buzz in the marketplace.” 
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Figure 2. The Requirements Causality Modeling Process in which Sellers Capabilities 
or Products PUSH provides the impetus for Buyers to realize the Needs or 
Requirements they have for the Seller’s Capabilities or Products.

Requirements, 
Buyers, Dollars

Capabilities, 
Sellers, Products 
and Technologies

 
The previous paper considered the elements of the Design Reference System (DRS) and the 
Customer Preference Surface (CPS) only in the context of the large-scale development projects, 
now referred to as “Customer Needs or Requirements PULL”.   However, both Requirements 
Causality Modeling process and the Requirements Elicitation process are shown to work well in 
either the “push” or “pull” competitive environment.  This supports the tenet that “getting the 
requirements right” is the key to product development success (Mooz, Forsberg and Cotterman) 
in both commercial and DoD environments..   
 
The concept of customer-centered product development success is featured both in the Marketing 
and in the Systems Engineering publications (Hooks, 2001).But it remains for this paper to 
present both a unifying theorem, and a recognition that the two environments of “push” and 
“pull” are part of the same continuum, thus making the research in both areas applicable to each 
development environment.   The Systems Engineering principles involved in Requirements 
Elicitation and Requirements Causality Modeling add considerable value to the product 
development activity regardless of the competitive environment.  This unifying theorem and 
these realizations are taught in the Author’s classes on Strategic Business Management and are 
integrated into the methods used for the development of competitive advantage.  The principles 
of Requirements Elicitation retain their importance to technology and product environments as 
well as to big systems or requirements intensive environments, while modeling and simulation is 
shown to be important to product technology realms as well as to big systems analysis. 
 
This paper extends analysis of previous papers and presents a case for the unification of theory 
and practice of Systems Engineering principles in commercial and DoD environments using the 
concepts of aligning Value Hierarchies between Sellers and Customers.  It also shows the power 
of using Requirements Causality Modeling to structure the Seller’s business approach to 
developing Customer-relevant Product suites and large systems. 
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The Problem 
The problem begins with a “debate” over which comes first, the requirements or the capabilities.  
Our research suggests a continuum in which requirements generate capabilities and capabilities 
generate requirements (Fig 3).  
 
 

Figure 3. The Acquisition Continuum in which Dollars Chase Goods and provide the impetus 
for new capabilities or systems to be developed.

Requirements, 
Buyers, Dollars

Capabilities, 
Sellers, Products 
and Technologies

 
This view generally puts Buyers, acquisition agents and consumers in the left hand bubble 
entitled  “Requirements” and generally puts providers, Sellers, their Capabilities and 
Technologies, engineering analysts and contractors in the right hand bubble entitled  
“Capabilities”.   There is a spiral or time effect implied.  Requirements at time t, generate 
capabilities at time t+1, while capabilities at time t+1, generate requirements for that product or 
capability at time t+2.  The cycles are concurrent, coincident, crossing over, and continuous.  
That feature of the requirements vs. capabilities cycle is essential to determining the 
environment, the tools, the examples, and the competitive advantage inherent in marketing or 
developing products in the different environments. The Buyers (and Users) are always in the 
bubble on the left hand side of the figure, and the Sellers always in the right hand bubble.  For 
example, the right hand bubble includes not only the product producers, but also the developers 
of large systems, those who are providing the  “Capability” needed by those with the dollars and 
to fulfill the  “Requirements” in the left hand bubble.  In that sense, the interpretation of the 
functionality in the bubbles brings up a natural discussion between “commercial practices” and 
“classical” or DoD practices in Systems Engineering.  To address that, the Authors conducted a 
small Study. 
 

  



 

The Study 
The null hypothesis of our study was that there was no substantial, identifiable difference 
between the effectiveness or positive result of Systems Engineering practices which are customer 
oriented product development practices used in the DoD acquisition community, such as those 
identified in Ref 1 (Paul and Kenley, 1999) and those used in commercial practices (identified by 
Morrison and Slywotzky “The Profit Zone”), and further, that the principles involved are 
principles  which are common to all of Systems Engineering, not different principles for different 
environments.   
 
The work is still in progress, and we are providing some anecdotal evidence here, but we find so 
far, no basis on which to reject the null hypothesis. Of the five companies studied to date and 
reported here (2 of 5) in our own research and the ten examples provided by Morrison as 
“archetypical profit models”, we find no difference between the key principles applied in the 
large system DoD-type of environments or the commercial product-development & marketing 
environments.  Furthermore, there is no difference between their effectiveness applied to these 
various environments—commercial and DoD—effectiveness that is attributable to the use of the 
method.  The environments themselves cause different outcomes, but there seems to be little 
correlation or predictable difference based upon whether the environment is a Technology 
Product Push or a Customer Requirements Pull environment.  The essential viewpoint is to 
recognize that the requirements-capabilities issue is a continuum, and the processes that work 
well in one environment can and should be applied in the other environment. The idea is to 
conjoin Marketing and System Engineering Principles in a business environment to achieve a 
sustainable competitive advantage. 
 
The Competitive Advantage 
Successful Requirements Elicitation allows SE and BD personnel to work with clients to 
determine which KSFs will help THEM succeed in their target marketplace or operational 
environment.  This process is a proactive one, wherein the Seller’s SE and Marketing team work 
with the Customers’ staffs to determine THEIR best Requirements, and to help them with the SE 
tools to codify and utilize the knowledge contained and implied in those Requirements.  A 
significant one of those tools is the Requirements Causality Modeling tool.  Thus this tool is not 
only used by the Seller, but also by the Buyer to analyze their OWN marketplace or development 
environment.  The integration of this tool into the Buyers’ own environments is a short cut for 
the Seller that provides true competitive advantage. 
 
These SE techniques of Requirements Elicitation and Requirements Causality Modeling, while 
critical, each on their own, to more successful Marketing activities in both types of 
environments, actually lead to an even more powerful approach to Marketing when combined.  
As indicated in the previous paper, the successful Marketing team in using the Requirements 
Elicitation techniques builds a significant database of information about the target marketplace of 
Customers and THEIR marketplace in turn.  The Seller’s team thus becomes a  “Trusted Agent” 
in supporting the Buyers’ teams, and a welcomed and critical part of the Buyers’ own teams. 
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Figure 4 Shows the “short cut” or cross over path that companies continuously seek (some 
consciously, some without a systematic approach) in  order to get a time or capability advantage on 
others in the same space

Requirements
“Buy”

Capabilities
“Sell”

shortcut

Customer Pull

Technology or Product
Push

The Real World

The Environment

The Environment

 
For example, it would be helpful, if you are developing a capability, to know or understand 
developing requirements or customer buying patterns in advance of committing R&D dollars—
companies seek this competitive advantage all the time.  It is equally advantageous to know and 
understand the sensitivity of the Customers’ Preference Surface (Ref 1, Paul and Kenley) to 
variations in the requirements sets before making the proposal that commits your company to 
millions or perhaps billions of dollars of potential costs.  The environments are fundamentally 
different, there are different proponents of different techniques for each environment, but the 
principles are constant and the environments are connected. 
 

The Environment of  “Seller Product or Technology PUSH”  
In the “Seller Product or Technology PUSH” environment, the Systems Engineer is aware of 
“being first to market”, the “cost effective or lowest cost solution” or the product that delivers 
the most bang for the buck.  He or she is often aware that manufacturing efficiencies and 
“manufacturability, maintainability, reliability” are essential ingredients.  Market share, so often 
sought after, is a driving force for daily operations.  It is in this technology or product push 
environment that the findings from “Inside the Tornado: Marketing Strategies from Silicon 
Valley's Cutting Edge” and  “Through the Chasm” by Geoffrey Moore are touted as the guiding 
principles.  The effective Systems Engineer, however, knows that it’s not just the technology 
push environment that is paramount here.  The critical element to the short cut of competitive 
advantage is to use the Systems Engineering principles of modeling and simulation to understand 
customer and product oriented buying patterns’ impact on potential architectures ahead of time, 
and to construct a product mix to reduce risk and to speed response.  Important elements of these 
models are contained, for example, in Conexo Corporation’s network synthesis and analysis 
model in which they key product parameters are combined with the key business parameters and 
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the key customer input parameters.   (Ref 2)  During recent research discussions with the 
founders of Conexo, models for customer utility as well as system product space formulations 
were extended and employed.  At core is effective market differentiation and segmentation.  
Market segmentation is much like requirements differentiation during the requirements 
flowdown and allocation process.  This Systems Engineering process answers the question 
“What differentiates this requirement from other requirements (why is it stand-alone and 
testable) and how much or what part belongs to this element of the system hierarchy?”  The 
market segmentation question is similar, but market segmentation science has been slow to 
‘catch up’ to Systems Engineering principles.  Frequently, market segmentation reflects not 
customer current or future buying habits (which can loosely be termed requirements or future 
requirements) but only characteristics that can be manually manipulated or stored in an 
elementary database—sample markets are West Coast, East Coast, North, South, differentiated 
by age, gender, etc.  Enlightened marketing modelers use a Purchasing Behavior Model (PBS 
from Crespo-Marques) to understand buying patterns.  This PBS is exactly analogous to the 
Customer Preference Surface (Ref 1) and is modeled in Ref 2 in the dimensions of quality and 
price.   This is a start toward comprehensive modeling that can lead to good market segmentation 
decisions, based on insight to customer needs.  The product or entrepreneur must always ask 
herself the question, “What pain am I trying to solve in the marketplace, and how does that pain 
make itself evident?” The more modern basis for market segmentation and the key to 
architecting networks and products that meet this challenge lie in modeling and understanding 
requirements.  The tenet has always been, “Understand your Customer’s Requirements and you 
understand your Customer”.    But again, to repeat, it is MORE than that.  The technique of 
Requirements Elicitation implies not just a determining of requirements as thought of by the 
Customers, but the optimizing of the requirements that will help THEM succeed in their 
marketplace. 
 
Using Decision Support System (DSS) modeling as delineated by Conexo, et. al, the motto 
becomes, “Understand your Customer’s Requirements in and across industries and you can 
understand and segment your market.”   Details of the Conexo model are found in (Ref 2). 
 
The implied condition is, of course, that by properly understanding and segmenting the market, 
the crafty Systems Engineer on the Marketing Team can help design a bundle of products that 
were previously existing in a Seller’s Product “PUSH” environment, but with insight and proper 
segmentation, these products will now “act like” they are in a Customer’s Needs / Requirements 
“PULL” environment.  The image is of the Seller “walking across the ‘chasm’ with the bundle of 
goods and services that the Customer (through modeling) has told him she can’t live without.”  
And the Seller’s team is a central part of the Customer’s team through the Trusted Agent concept 
because the Trusted Agent is delivering the tools and processes that have helped the Seller 
understand her own REAL development and delivery Requirements / Needs in her OWN 
marketplace. 
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Modeling is one way we can help the Customer understand and recognize her own requirements.  
Here is an example of a Conexo DSS analysis output diagram. Their modeling simulation 
BEGINS in the product or technology space, adds enough details and contributing flow downs to 

generate the profit domain and then overlays the Customer Preference Surfaces (CPSs) to model 
and simulate the impact of alternative product development strategies.  This approach itself 
demonstrates that the Requirements and Capabilities conundrum is not a chicken or egg 
dilemma, but is a continuum in which the short cuts to competitive advantage lie in using the 
tried and true principles of Systems Engineering early and often to see what the other side of the 
Product PUSH, Customer PULL equation will yield for your firm.  

Figure 5  A typical Decision Support System analysis output diagram
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Figure 6 Modeling and Simulation
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The Environment of “Customer Needs or Requirements PULL” 
In his book, “Crossing the Chasm”, Geoffrey Moore asserts that market share was everything for 
AOL, that they succeeded by spending $25 to $30 per customer to get over 20 Million customers 
on line with “you’ve got mail”.  In the environment of “Customer Needs or Requirements 
PULL”, however, we use the Systems Engineering technique of Requirements Elicitation to 
construct the database of requirements, the trade studies to determine the relative cost-
effectiveness of alternative approaches and the best means of product offerings and systems to 
fulfill the Customer’s Needs.  Together these allow a more optimized solution.  This, in effect, 
fills in the chasm, and permits the Provider or Seller to walk confidently across the chasm on 
solid ground, with his or her arms loaded with the bundle of products and systems architectures 
that the Customer is crying for, for which the Customer is willing to pay a premium to that 
Seller, and to which the Customer believes she would be out of her mind to be disloyal.  In a 
word, the Requirements Elicitation process aligns the Value Hierarchies of the Capabilities of the 
Sellers with the Value Hierarchies of the Customers and their stakeholders.  The bigger the 
system, or the broader the Customer base for the Product offerings, the more stakeholders there 
are in total, and the more important the Requirements Elicitation step becomes.  The process of 
Requirements Elicitation isn’t rocket science, but leaving it out of the business equation will 
make you feel like you’ve been “blown off the pad” by a competitor.  See Appendix I, 
“Fundamental Business Cases and the ROI of the Systems Architecture Approach to Managing 
Business Relationships, Case One” for an example of how one of the largest computer 
equipment companies in the US, a premier practitioner of Requirements Elicitation, helped one 
of the Tier One US Supermarket chains align their Value Hierarchies and achieve substantial 
growth (Ref WCW) 
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Figure 7 Requirements Elicitation
• Systems Engineering Goal: Complete, Consistent, Correct, Cost-Effective    
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An Example of employment of the Trusted Agent process and the Customer Preference Surface 
determination is given in Appendix II, “Fundamental Business Cases and the ROI of the Systems 
Architecture Approach to Managing Business Relationships, Case Two”.  (Ref WCW) 

Conclusions 
Customer Oriented Requirements Understanding (CORU) has been at the center of large DoD 
and Space Systems products and systems development for decades, but has only recently reached 
the consumer/customer product development consciousness.  This paper identifies the critical 
principles of Requirements Elicitation and CORU modeling (Requirements Causality Modeling) 
which can greatly enhance a company’s competitive advantage.  They are particularly 
advantageous when applied systematically in the hands of experienced Systems Engineers, on 
the Marketing Team, who understand the benefits of a complete, consistent, correct, congruent 
set of requirements, a cost-effective set of Trade Studies and a product configuration that works.  
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Appendix I 

Fundamental Business Cases and the ROI of the Systems Architecture Approach to 
Managing Business Relationships 

Case One 
 
The Business Firm. One of the Largest Computer Equipment Companies in the US (The FIRM) 
 
The Customer.  A Tier One US Supermarket Chain 
     Supermarkets are ranked in 3 tiers.  The Top Tier supermarkets  

gross over 1B$ annually.  This Supermarket Chain has been in this tier for 
over 15 years. 

 
The Business Relationship.  One of Several Vendors of IT Equipment to The Supermarket Chain. 
 
The Business Case. The Supermarket Chain, on its own, decided to upgrade and integrate 

all of its headquarters IT operations into a new central  
computing complex. 

 Three firms, known to The Supermarket Chain, were invited to 
bid, including The FIRM, and two other vendors.  Each had less 
than  $100K in annual on-going business with the Supermarket. 

 At first, this was NOT a Systems Approach, as each firm was 
responding directly to the Supermarket Chain’s stated computing 
requirements. 

 THE Firm’s bid was approximately twice as high as one bid and 
approaching three times the other bid. 

 Further, THE Firm’s bid, unlike either of the other two bids, would 
require doubling IT staff and building new space for the IT 
department of twice the current area. 

 
The Application of the Systems Architecture Approach. 
 

THE FIRM invited the Supermarket Chain Executive Staff to its Executive Training 
Plantation Facility for a week of Corporate Planning Reviews of The Supermarket 
Chain’s Five-Year Plan, hosted by Key Business Systems-Approach Planning 
Experts from The FIRM. 

 As there was minimal formal forward planning documentation 
from The Supermarket Chain, significant time was spent on 
introducing the processes of an Integrated, Systems Thinking 
Approach to Business Planning. 

 With guidance and tools supplied by the FIRM, The Supermarket 
Chain used the Systems Architecture Approach to Business 
Planning.  Five Year Plans were produced, new Supermarket 
Chain Marketing Campaigns outlined, new Product Line Areas 
delineated, Store Openings and Closings Guidelines determined, 
Integrated Support Interfaces of All Operational Corporate 
Departments stated and Infrastructure Requirements Scoped-Out. 

 
 Through this Systems-Thinking Approach, the Supermarket Chain 

became comfortable in their Executive understanding of the 
Supermarket Chain’s IT Department’s newly-expanded, stated 
computing requirements and how they would evolve over the 
coming years to support the Supermarket Chain Corporate 
growth. 

 THE FIRM followed-up with a series of Marketing Staff meetings 
with The Supermarket Chain staff over the next six months.   

 THE Sales Staff of the FIRM revamped and re-bid their offering 
within 30 days to incorporate the Systems Architecture adopted 
by the Supermarket Chain, incorporating a number of networking 
and software products from other Vendors, to make a Single-
Vendor Bid, but one that was even more of an investment for the 
Supermarket Chain. 

 
 

Functional Analysis Applied: By The FIRM with the Supermarket Chain to the Supermarket 
Chain Business as a whole (Five Year Plan – Integrated Master 
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Planning) and to the Supermarket Chain Store Positioning & 
Marketing Segments 

 
Systems Requirements Analysis (SRA): The FIRM Team used an SRA approach to show the 

Supermarket Chain Executive Staff how an Integrated Warehouse 
and Store Inventory Management System (IMS) with Just-In-Time 
Deliveries could save the Supermarket Chain Overhead $$ and 
Spoilage.  This utilized a new IMS Package that the FIRM OEMed 
to the Supermarket Chain as a single-source Vendor, thus 
contributing to a reduced Risk Management scenario for the 
Supermarket Chain. 

 
Requirements Verification: The FIRM Team worked together with the Supermarket Chain Team throughout 

the acquisition and validation of the new Business Approach and 
Integrated System Validation (Add-On Consulting Business for the 
FIRM.) 

 
The FIRM Return On Investment (ROI) From Using the Systems Architecture Approach  

in the Business Relationship With the Supermarket Chain. 
 

Investment 
 

Marketing and Sales Organizations Inoculation in the Systems Engineering Thinking and the 
Systems Architecture Approach Through Training and Follow-Up 
 
Use of An Off-Site Location with Systems Architecture & Business Planning Staff for Introduction 
of Systems Architecture Thinking and Demonstration of Business Planning Tools for Identifying 
Customers Ideal Success Quotients and Then Aligning the Value Hierarchies of Customers with 
Your Own   

 
 

Return 
 

The FIRM won the Supermarket Chain Contract of Over 1.5M$ in Year One  
 
The FIRM Significantly Increased the Business Relationship Value Hierarchy  
By Over 1M$ Per Year for the Next Several Years 

 
 
Why the Business Was Won Through Systems Thinking:   The FIRM demonstrated a superior ability to 

identify and to meet the Supermarket Chain corporate needs through applying a Systems 
Architecture Approach that incorporated a set of Enterprise-Wide Systems Business tools, 
processes and methods that were integrated with Good Business Practices and Long-Range 
Planning to better the Supermarket Chain Competitive Position.  These were Systems 
Thinking Tools that The Supermarket Chain could understand and embrace. 
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Appendix II 

Fundamental Business Cases and the ROI of the Systems Architecture Approach to 
Managing Business Relationships 

Case Two 
 
The Business Firm. A US Weather Systems Equipment Supplier 
 
The Customer.  A European Government Communications Systems Acquirer Organization 
 
The Business Relationship.  The Government Organization was a Weather Systems Customer of the Supplier. 
 
The Business Case. The Supplier has provided many Weather Radar Systems and Meteorological Satellite Ground 

Data Receiving Stations worldwide.  At the time of this case, the Supplier had taken a 
contract to provide a computer-enhanced pseudo-color monitor representation of 
the weather data collected by the Weather Radar equipment. 

 The Preliminary Design Review was imminent. 
 A preliminary functional demonstration of the pseudo-color 

display was prepared. 
 Discussing the fact that the system was for just-in-time color 

displays for International Commercial Pilots about to depart the 
airports to enable them to view the weather in the Pilots’ Briefing 
Room, the Supplier explored with the Govt. Organization what the 
unmet day-to-day needs of the Pilots, the Airport Staff, the 
Organization itself and the Air Traffic Controllers (ATCs) were for 
Weather Data. 

 In reviewing what the procurement methods were, it was also 
discovered that future plans also included communications 
networks across the country for the real-time sharing of various 
Aviation data collection databases, including current Weather. 

 
The Application of the Systems Architecture Approach. 
 

After reviewing these future plans, conducting some Trade Studies of both Aviation 
Meteorology and High-Bandwidth Communications Networks capabilities, the 
Supplier later proposed a series of projects to incorporate these technologies in a 
time-phased roll-out throughout the country. 

 The first step was to draft an informal set of needs (requirements) 
that would cover many more of the information displays and data 
fusion features that the Pilots could use, and to include them at 
minimal additional cost for one of the Weather Radar Systems. 

 After a Functional Analysis of the Air Traffic Controllers’ Systems, 
a method of allowing individual Controller-selected Weather Data 
Displays directly onto Air traffic Scopes was selected.  This series 
of features was also incrementally implemented and tested and 
accepted. 

 The data collection systems in different cities were integrated and 
countrywide data displays could be selected at any location.  
Storm tracking countrywide was made available, for storms at any 
altitude or in any ATC sector.   

 Most of the real needs data collection and specification was left to 
the Govt. Organization, with their close connections to their User 
Customer Base of other organizations; the Supplier provided the 
Systems Thinking for what data would be needed and how to 
organize it for a real-life Systems Architecture design of a least-
cost deployment for the Govt.  Final decisions and schedules 
were, of course, left to the Govt.  However, the Supplier became 
an integral part of the Systems Design Team for many years. 

 
Functional Analysis Applied: The Supplier showed how the data collection systems and the 

nationwide data distribution network could be integrated for a least-cost deployment of 
multiple Aviation Systems (Integrated Master Planning). 

 
Systems Requirements Analysis (SRA): The Systems Requirements Analysis was left in the 

hands of the Customer, and their own Customers, freeing up the Product Providers (the 
Supplier) to provide the Data Collection Systems and the Data Display Systems Integration 
and the Network Consulting. 
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Requirements Verification: The Supplier worked together with the Govt. Organization and the other 
Major Systems Vendors to them to carry out an in-place, real-time but parallel-to-live 
Systems & Requirements Satisfaction Verification Test for over a month before the new 
System was cutover.  Air Traffic Controllers could select either the new systems data or the 
previous (but limited) systems data for validation checking. 

 
The Supplier Return On Investment (ROI) From the Systems Architecture Approach in the Business Relationship With the 
Govt. Organization. 

 
Investment 

 
The Supplier spent about 1 staff-year over 3+ years in Systems Architecture for the Networked 
Weather & Aviation Real-time Data System.  The Supplier extended their Weather Systems 
design to incorporate multiple-site data fusion and ATC System interfaces with several 
European Vendors; a further investment of approximately 2 additional staff-years.  The 
Supplier Executive Sales staff (2) made numerous trips to Europe in these three years. 

 
Returns 

 
The Supplier added to their initial single-site Weather Radar System WRS installation an 
additional WRS site, multiple ATC System interfaces and a nationwide communications 
system-networking infrastructure in the first 3 years.  Further Contracting continued for some 
years thereafter. 
 
Follow-on business with other European Community nations for similar Weather Systems / 
Satellite Ground Data Receiving Stations business was secured over the next 7 years. 

 
 

 
Why the Business Was Won Through Systems Thinking:   (To Re-iterate) The Supplier spent about 1 staff-year over 3+ 
years in Systems Architecture for the Govt.  Networked Weather & Aviation Real-time Data System.  The Supplier extended 
their Weather Systems design to incorporate multiple-site data fusion and ATC System interfaces with several European 
Vendors; a further investment of approximately 2 additional staff-years.  The Supplier Executive Sales staff (2) made 
numerous trips to Europe in these three years.  

 

MANAGING COMPLEXITY AND CHANGE!
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