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Preface

The Secretary of Defense Corporate Fellow Program (SDCFP) was created in 1995 in order to expose selected military officers from each service to the culture and environment of companies with a reputation for innovation and adaptation.  Through this program, two senior officers from each service with highly-successful operational command and staff backgrounds are given a unique opportunity to become immersed in the business world for one year while fulfilling Senior Service School in-residence requirements.  The program is both a long-term investment in those officers and a key part of the Department of Defense’s strategy to achieve successful transformation of our military forces and capabilities.  

For the duration of the program, Fellows are placed in key positions in their sponsoring companies and given open access to explore all facets of the organization and business practices.  Daily exposure to the thought processes and tactics associated with corporate warfare provides valuable insight into how businesses develop innovative and competitive advantages in an increasingly demanding environment.  In addition to day-to-day operations, periodic group meetings with the senior leadership from each of the seven sponsoring companies also provide the officers with broader perspectives of common issues as they relate to companies in significantly different sectors.  

The goal of the Corporate Fellows program is two-fold.  The first objective is for participating officers to identify best practices that can be adapted and implemented in the DOD from the top down. At the conclusion of the year, these findings and recommendations are presented to the senior DOD and service leaders in an end-of-course briefing that focuses on common themes observed across the businesses.  The second objective is to expose the officers to a different competitive culture from which they can learn and subsequently incorporate into their activities throughout the remainder of their military careers.  In this manner, innovative ideas permeate the defense organizations from the inside out.

I believe that my experiences with General Dynamics C4 Systems (GDC4S) will benefit not only the Air Force because of my enhanced skills as a professional leader, but also my personal development because of the alternative frame of reference I will now have for future interaction between defense organizations and industry.  

Even though the majority of my time at GDC4S was spent operating well outside my comfort zone and area of expertise, the lessons learned from my experiences with General Dynamics are of immeasurable value. 

The program well exceeded my expectations and convinced me that this type of non-traditional military education needs to be broadened to include additional officers.  The program has apparently been of benefit to GDC4S as well, as my colleagues there indicated that they have gained a greater understanding of military culture and leadership strategy.

Without question, the key element to the success of my corporate experience was the willingness of the leadership team at GDC4S to embrace the program and contribute significantly to my activities. My personal success can be attributed directly to Mr. Larry Burleson, Vice President and Director of Quality & Supply Chain Operations, GDC4S, Scottsdale, Arizona. Larry served as my senior mentor and coordinated every facet of my exposure to the company. 

His expansive approach included close collaboration with the three local vice presidents and general managers in order to provide comprehensive access to all levels of leadership and decision-making. Unlike my peers working in other companies, I was not limited to only one division at the Scottsdale, Arizona facility, but had equal exposure to every division. This was a highly-effective approach, and I would recommend the same arrangement for any future experiences for Fellows at General Dynamics or companies with similar corporate structure.


I am deeply grateful to Larry for his time, interest, and steadfast support. I am also indebted to Lynn Perez, Business Operations Analyst, who was attentive to my every administrative need.  I would like to take the opportunity to thank several others who have made this fellowship such an invaluable experience: John Cole, Vice President and General Manager of the Information Security Systems and Products Division (ISSPD) along with Chris Brady; Manny Mora, Vice President and General Manager, Integrated Systems Division (ISD) along with Mendel Solomon and Scotty Miller, Jr.; Ron Taylor, Senior Vice President and General Manager of Communication Systems Division (CSD) along with Dave Lamoreaux.

All of these people have helped in acclimating me to the inner workings of the company.  They have interpreted GDC4S practices and explained the similarities and differences of the individual businesses and the DOD.  My broad-based exposure to varying operations has allowed me to compare and contrast a myriad of approaches to leadership styles and strategy development from a group of extremely talented professionals. 

Throughout my tenure with GDC4S, I have worked with many talented and motivated people.  I could not begin to list them all here, but I thank each and every one of them for going out of their way to help me learn from this extraordinary experience.  The knowledge base I have gained this year will be invaluable to me throughout the rest of my career and well beyond. 

Finally, I would be remiss if I did not thank the other officers, Fellows, and staff of the SDCFP.  I was humbled every day to be a member of their group.  My interaction with them was a tremendously rewarding educational experience, and their inspiration made this year even more enjoyable.  I look forward to seeing these true professionals continue to excel in their careers, and I am proud to serve with them.

au/school/NNN/2003-04

Executive Summary

Since General Dynamics is one of the largest defense contractors in the world, its processes must be ever-changing in order to stay competitive and deliver the best possible products for the war fighter.  This strong company has proven itself repeatedly over time, and it continues to develop cutting-edge technologies that benefit defense organizations. 

During my ten months with General Dynamics C4 Systems (GDC4S), a subsidiary of General Dynamics, I worked at all levels of leadership and engineering across all three divisions associated with the Scottsdale, Arizona campus.  I was provided unrestricted access, and the company proactively involved me in many different business areas.  My work experiences ranged from business strategy development at the highest levels to intimate involvement in all aspects of many different systems and programs.

 
In keeping with the objective of the Fellows program to determine best industry practices from which the DOD can benefit, my experiences have substantiated this concept and I have found that there are many practical applications of industry procedures that can be advantageous to defense organizations. My goal has been to find the similarities and differences among industry and DOD and then to identify the places where application of industry’s approach can be most favorable to defense organizations.


The major similarities of my corporate sponsor an the DOD seem to be in the areas of organization, leadership, and ethics. GDC4S is organized much like the hierarchy of the DOD. General Dynamics and GDC4S both structure themselves around core competencies and capabilities within the company and utilize a fairly traditional chain of command. Decentralized execution is the substance of daily operations for General Dynamics and GDC4S, this approach provides GDC4S with greater flexibility and agility for responding to the uncertainty of the DOD budgeting and acquisition process. 

Just as leadership is the essence of a military organization, I have observed a direct correlation between business leadership techniques and the same challenges that we in the DOD face on a daily basis. Granted, many business leadership decisions don’t deal with life or death implications, but the challenges of the marketplace, competition, employee issues, and decision-making are just as real.

It is certain that effective leadership of a successful business organization recognizes that without taking risks, opportunities and potential profits will be lost. Although the results of risk and failure are very different from those seen on a battlefield, the same level of concern and assessment seem to be dominant in the business world.

While many similarities existed, the differences that surfaced between the DOD and GDC4S were in the areas of risk taking, failures, support services, corporate headquarters, and the approach to leadership development.  GDC4S understands that successful business requires building technologies and capabilities that are reusable across a products base, and this necessitates risk. The company  also works to minimize the risk by leveraging its current cutting-edge capabilities first, then looks to new possibilities if the current technology or road map doesn’t provide the needed capabilities. 

The issue of leadership development proved to be a fairly stark difference between GDC4S and the DOD.  Without question, there are many similarities among strong leaders of both entities, but the process of becoming a leader in the corporate world is not nearly as structured or prescribed as what is available in defense organizations.  

Structured leadership development in the Air Force and DOD is well-rooted in our doctrine and everyday mission accomplishment. We realize that the investment in the professional leadership development of our people is one that yields the greatest return on investment. in contrast, across the corporate sponsors in the SECDEF program this year, my fellow officers have observed that the DOD model of success is not readily followed in the corporate environment.   Leadership training, though, has recently become a major priority of the senior leadership at GDC4S, and it is being used to train company leaders in the art of leadership and strategic thinking.
Recommendations

Specific recommendations resulting from my corporate experiences involve IT solutions and acquisitions process improvement.  Each area is lacking in efficiency and can be greatly improved by adapting industry practices and adopting them across the DOD.

Following industry successes, defense organization IT solutions need to be end-to-end and standardized within the services and across the DOD.   To help solve our IT infrastructure issues, we need to embrace proven solutions already widely accepted in industry. The DOD cannot afford to be driven to reinvent systems that already exist in the commercial sector because we have “special requirements.”  We have reformed some faulty processes and applied IT solutions, but there are still serious deficiencies.

The DOD acquisition program is also currently operating under a reformed process, yet it still doesn’t provide the best solution to get weapons and technology into the hands of the war fighter. Despite procedural improvements, the process remains difficult to understand and operationally constraining.  It is paramount that we eliminate current cultural limits and adopt an effective approach that includes collaboration with industry in order to arrive at the best possible solutions for the war fighter. 

Overall, the SDCFP program has provided me with unique perspectives on business operations and how we can apply best practices of business to increase quality and efficiency in defense organizations.  Its unique structure has allowed me to engage in meaningful dialogue with company leaders to provide mutually beneficial insights and plans for process improvement.

Chapter 1

Introduction

General Dynamics is the 4th largest defense contractor in the United States and its contributions to our nation’s defense are deeply rooted within every DOD service, the U.S. Coast Guard, and the U.S. space program. This company has been truly transformational and continues to change to meet the needs of today and tomorrow. 

The evolution of General Dynamics is from one of mostly single large platform contracts to a diverse contractor leading industry in Information, Science and Technology (IS&T), the largest growing business platform within General Dynamics. Within IS&T, GDC4S is the most transformational of the businesses, and I have experienced first-hand the benefits and challenges in the recent developmental process.  During my tenure at GDC4S, company leaders have taken the strength of two businesses alike in size and capabilities within IS&T -- the former General Dynamics C4S and General Dynamics Decision Systems (GDDS) -- and combined them to form a single stronger business.  In the words of GDC4S President Mark Fried, they have “created an organization where 1+1 is equal to greater than 2”.    

This has proven to be a unique challenge in that the businesses are very much alike, and they have even been competitors for business in the past.  Unlike an outside acquisition, however, both of these companies originated within General Dynamics.  Yet their approach to operations, management, and leadership are in many ways on the opposite ends of the spectrum. In addition, this merger occurred only three years after General Dynamics purchased GDDS from Motorola where it was the only business within Motorola involved in the defense contracts.

My time with GDC4S was divided into three sections operating within the company’s three divisions -- the Information Security Systems and Products Division (ISSPD) where most of my involvement was in the radio business segment (unit); the Integrated Systems Division (ISD); and the Communication Systems Division (CSD) which encompasses the space business units.  

While the objective of the Fellows program is to investigate industry for differences of ideas from which the DOD can benefit, through my experiences in these three divisions of GDC4S, I have found that there are also many similarities between industry and defense organizations. Here I will discuss some of those similarities, differences, and where the DOD could possibly benefit from industry’s approach. 

My primary topics will be those I have found to be most relevant to the DOD. These observations are the result of 10 months with a world-class business organization and although they reflect viewing only one company, they have proven to be consistent with the other SECDEF Fellows and their experiences within their respective companies. 

In addition, some may argue that these ideas are not ground breaking, revolutionary, or are already being implemented in the DOD in one form or another.  I maintain that it is still important to validate them and not allow them to lose their thrust.  These issues must transcend time, budgeting, and elections in order to ensure that their benefits are realized to increase DOD efficiency and success.  

Chapter 2

The General Dynamics Company

General Dynamics Corporate

General Dynamics was officially established February 21, 1952, although it organizational roots date back to the late 1800s. The company was formed after its predecessor and current operating division, Electric Boat, acquired the aircraft company Canadair Ltd. and began building the first nuclear-powered submarine -- the USS Nautilus.

Through the years, General Dynamics has applied the wisdom of its experience and insight to recognize and act on change in order to build its position in the defense and technology business sectors. Expanding on its marine business, the company added its first Combat Systems business unit, Land Systems, in 1982; its first Information Systems and Technology business unit, Advanced Technology Systems, in 1997; and returned to the aerospace business with Gulfstream in 1999.

Today, General Dynamics has leading market positions in business aviation and aircraft services, land and amphibious combat systems, mission-critical information systems and technologies, and shipbuilding and marine systems. The company is a leading supplier of sophisticated defense systems to the United States and its allies, and sets the world standard in business jets. It is headquartered in Falls Church, Virginia, employs approximately 67,000 people worldwide, and has four main business segments: Aerospace, Combat Systems, Information Systems and Technology, and Marine Systems as displayed in the figure below.
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General Dynamics Corporate Organization

GDC4 Systems

General Dynamics C4 Systems (GDC4S) is one of four Strategic Business Units (SBUs) within the IS&T platform. The current GDC4 Systems was formed at the beginning of 2004 by combining the legacy of the C4S organization in Taunton Mass. with the Decision Systems group in Scottsdale. This Decision Systems group under the leadership of President Mark Fried was acquired from Motorola in 2001 where it was the only DOD business segment within that company. The recent merger of the Taunton and Scottsdale organizations was facilitated when Jerry Demuro, the president of the Taunton organization was promoted to lead the entire General Dynamics IS&T organization, and Mark Fried now leads the combined company.

This merger took two companies of equal size (approx 3500 employees each) and very similar capabilities to form a company now positioned to be stronger than the sum of each separately.  It is still too early, however, to determine the overall success of this merger, but initially the outcome appears to be very promising.  

GDC4S employs over 7,000 people in 6 countries (see figure below) around the world. It is important to note that this organization is extremely diverse and is separated not only by geography, but also by cultures and organizations that were once strong business rivals.  Since the two companies historically took very different business and technology approaches, these challenges have been identified and are being addressed by the leadership team.  
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GDC4S Worldwide Locations

GDC4S Products

GDC4S products and services are equally as diverse as the SBU and its locations. The company’s products span includes:

a) Software defined radios prevalent in our combat zones today. These take many different forms such as the Hook PRC-112 Combat Survival Radio.

b) Space communications products used in the U.S. space program. These products have been prevalent since the 1950s and recently provided the primary means of communication for the Mars Rovers.

c) Communication products for our nation’s GPS satellites. 

In addition to products-based organizations, GDC4S has become an industry leader in secured communications and security devices and is growing as the industry standard in C2, C4ISR, and Lead System Integrator (LSI) on major command and control systems and platforms. A snapshot of the company’s areas of expertise can be found in the listings on the next page. These listings are not all-inclusive, as the company is working across organization and technology lines to become truly capabilities-based.  

The customer base is also varied and covers not only the traditional DOD organizations, but is also very rapidly branching into the areas of Homeland Security (HLS) Defense, U.S. Coast Guard, and other governmental agencies. 





Chapter 3

General Dynamics and DOD Similarities


Businesses and defense organizations operate in very different manners, but my tenure at GDC4S taught me that many similarities also exist.   The complimentary characteristics were unmistakable in the areas of structural organization, leadership, and ethics. 
The Organization

GDC4S is organized much like the hierarchical wiring diagrams in the DOD.  While some organizations such as Microsoft are very flat or matrix oriented, General Dynamics and GDC4S structure themselves around core competencies and capabilities within the company and utilize a chain of command much like traditional DOD organizations.  The differences that emerge are in how the core organizations deal with support functions such as Information Technology (IT) and Human Resources (HR), and will be discussed in the next chapter.  
Reporting and Decision Making

Decentralized execution is the essence of how General Dynamics and GDC4S operate on a daily basis.  The profit and loss (P&L) decisions, responsibility, and accountability are pushed down to the business unit manager level much like the execution and accountability of our tactical units in the DOD.  (Note: the typical business employees about 100 people and produces $75M in sales per year).  These units are not only responsible for making their numbers, but also for building a cohesive plan and vision for their unit that supports those of the parent organization.  
This low level of execution actually realizes the same benefits we see within the DOD -- the level of expertise at the lower levels of the organization is high as well as an overall understanding of the goals and objectives of the greater organization.  In addition, this approach provides greater flexibility and agility for responding to the uncertainty of DOD budgeting and acquisition.  Employees at lower levels in the organization can also learn at a faster rate and refine their leadership and decision-making skills.  
To help maintain organizational cohesiveness and focus of the larger organization, each division’s Vice President (VP)/General Manager (GM) holds a periodic Business Forum -- an “all hands call” -- where they reinforce the company’s goals, strategies, and objectives.  These forums are also used to educate the masses on the activities of others within their division and within the overall company.  The use of networked conferencing and phone conferencing allows participation by everyone across the country.

Leadership Qualities

Leadership is the essence of a military organization, and we pride ourselves in leading an all-volunteer force and those in the service who are responsible for our success.  In most of the literature I have read concerning leadership, military leaders serve as the examples to follow.    

Before this year, it was difficult for me to see any parallels within the civilian community.  However, in my observation of the leadership in GDC4S, I have seen distinct parallelism between business leadership issues and challenges that we in the DOD face on a daily basis.  While it is true that many of their leadership decisions don’t carry life or death implications, the challenges of the marketplace, competition, employee issues, and decision-making are just as real.  
While it is true that industry has its own unique challenges, its leaders face culture, distance, and fiscal barriers much like the military.  The real differences come in the way the leaders are chosen and trained which I will discuss later.
Ethics and Drive

In the Air Force and DOD, we take pride in our high level of integrity and the fact that we have highly-motivated people that are driven to do the right thing for the right reasons.  During this fellowship, my short exposure to the “other side of the fence” has been very enlightening.  
In a previous assignment at Nellis AFB in the operational test business, I had direct interactions with contractors on many different programs.  My perception of a contractor’s ethics and primary motivation was very different from what my sponsor company has shown me.  
I have followed sensitive information within GDC4S about diverse programs, from the lowest levels of the engineering and business teams, up through all the senior leadership levels of the company including the president of GDC4S.  What I have found is a very consistent story throughout all the levels of the company of the company’s true capabilities and weaknesses.   Most importantly, I have seen this same constancy in story told to the customer -- the DOD.  
It is refreshing in today’s environment with some in corporate America shaking the confidence of the DOD and the American people to see this consistency and high level of ethics being practiced at GDC4S.

Much like my misperception of ethics among all contractors, the primary motivation behind that company’s work was also tainted by my previously having seen only one side of the equation.  It is certainly true that the contractors are largely motivated by making money, as with all product and service based businesses.   But I have found that the true drive among the engineers and businessmen of General Dynamics is to do the right thing and build the best product possible for the war fighter.

While my observations are only limited to this company, it is encouraging to see the ethical and motivational practices we employ in the DOD alive and well in the civilian community.  
Chapter 4

General Dynamics and DOD Differences

Although there were similarities observed between the DOD and GDC4S, there were also some differences that surfaced.  These points might be obvious to some, but from a military operations perspective, I found the items discussed below to be the most noteworthy.  Relevancy of the differences between industry and the DOD depends on the organization and mission within DOD it is being compared too.  For example, the first section discussing risk taking may not be surprising to an organization in the acquisitions arena, but it might carry a completely different connotation for a special operations unit where the consequences of failure are much greater.  

Risk Taking 

Decision Level

Leadership of a successful business recognizes that without taking risks, there will be opportunities and potentially profits that are lost.  While at GDC4S, I noticed that the small business risks for the most part are taken at the lower levels of the company, but not without first informing the leadership at the higher levels.  
The lower level risks are on business pursuits and some technology.  If the potential risk being considered is for a product or service requiring new technology, then the decision is raised to the vice president or general manager since they are ultimately responsible for the P&L and they also control the Industry Research & Development (IR&D or “I RAD”) money for their areas of business expertise.  
The decision to pursue new technology is based on the ability to leverage that technology across other products or services within the division or company and thus get the largest return on investment.  Another decisive factor is the size of the potential contract win and the company’s calculated assessment of the ability to achieve the technology required.  The bottom line is that the corporate world is not adverse to risks or failures.  Although the outcomes are very different from those seen on a battlefield, the same level of concern and assessment seem to be dominant.

Dealing with failure  

When taking risks in business, it is expected that there will be some failures.  Although failure is never the goal, as long as the decision makers make very calculated risks and keep senior leadership management informed of the plans and progress, there are few, if any, repercussions for failure.   Of course, the company cannot afford too many failures, but it is understood that risk is part of doing business and it is usually not a single failure that is cause for dismissal.

Capabilities-Based Company

Successful business requires building technologies and capabilities that are reusable across a products base.  This is the case at GDC4S where they work to leverage their current cutting edge capabilities first, and then look to new possibilities if the current technology or road map doesn’t provide them with the capabilities they need.  
One example of leveraging this technology from a capabilities base is a case where the company developed the technology for software defined radios in its Digital Modular Radios (DMR) and reused the baseline technology to develop everything from hand-held combat search and rescue radios to software defined transponders which will be prevalent on the GPS III satellites.

Focused Industry Research & Development (IR&D) Money

Unlike many of GDC4S’ competitors, the focus, amount, and control of the IR&D money is held at the GM/VP level within GDC4S.  This allows company leaders to focus new technology investment in areas within their areas of expertise.  I believe this prevents the loss of their competitive edge in a specific market place because their money for R&D isn’t taken over by corporate headquarters and redirected to another program.  
However, the ability to spend the IR&D money on specific technologies comes with full accountability held at the VP/GM P&L centers.  This accountability results from a plan developed with the president of the company regarding the exact numbers that are expected to be made for each financial period.  
Within the company, a central senior engineering board monitors technology and capabilities across SBU and General Dynamics as a whole.   This allows company officials to make sure that synergies can be leveraged wherever possible and that the individual divisions are not pursuing similar capabilities.

Information Technology (IT) Support

In 1998, the company looked at its IT structure and determined that it was riddled with problems.  The leadership identified these issues, implemented solutions, and migrated to where the company is today -- extremely effective with reliable equipment and end-to-end service software and access.  
The IT structure is managed at the company VP level and the entire organization is but a fraction of its original size.  This relatively flat structure of today supports all the 3500 employees associated with the Scottsdale location and continues to manage the network design and structure, but only as the architects -- not builders or maintainers.  During my entire stay with the organization, I never had a computer issue that was not resolved the same day.  That same level of service allows all the employees to focus their productive time making money for the company.

Equipment and Service

Many IT issues were initially identified and solved with the previous level of service.  These issues ranged from the type, number, age of the equipment, and equipment configuration control.  For the purpose of this discussion, I will narrow the field to the following issues:

· Many brands and configurations of PCs (no standard platforms causing serviceability issues)

· No standard PC image (configuration control added to servicing costs)

· Purchased assets (compatibility issues)

· ‘Trickle-down’ PC refresh (no real plan for refreshing PCs across company)

To begin solving these issues, the company considered outsourcing equipment and service.  The cost of equipment ownership and standardization were weighed against the lease and refresh cost to determine the best approach.  Maintenance was figured into the cost of ownership and it was determined that if the refresh rate on the equipment is too long (i.e. 3 or 4 years), the maintenance cost will be higher as a result of the age and standardization of equipment types.  Conversely, if the refresh rate was too short, the cost of replacing the equipment was too high.  After considerable study, the final solutions became apparent and the following fixed refresh rate is being utilized:

· PCs (2 yr)

· Unix Workstations (2 yr)

· Servers (3 yr)

· Network Devices (5 yr)

Once the equipment issues were solved, the next step became how to service IT support issues.  Initial activity involved standardizing all the images on like equipment and distributing each computer with a standardized suite of software.  Numbers analysis then determined that leasing of the equipment and outsourcing the service of these units was the best approach. 

The contract was written to have a firm fixed price for equipment and servicing.  For example, there is a fixed amount to have a fully-operational PC no more than 2 years old for each desktop requiring one.  Regardless of how many service calls or issues the equipment may have, the company is charged a set price, and the equipment will be upgraded every 2 years (in the case of PCs).  
This contract fully allowed the company to control the fluctuations in IT servicing since IT support is an overall cost center (i.e. produces no revenue for the company), and fixed and predictable costs offer more flexibility with available funds.  Additionally, overhead operations cost of each individual business unit is more easily determined with fixed cost on each PC.  

Mission Enabling Software

Along with focused IT equipment, service, and structure, GDC4S also integrates true end-to-end software applications that ease day-to-day operations while performing tasks associated with generating revenue.  Many of these software applications are similar to defense organization procedures.  The approach to business travel, however, is drastically different.  Like the military, each employee is issued a corporate travel card, but that is where any similarities end. 

If an employee of GDC4S is required to travel, they sign onto the RESX travel software via the corporate intranet.  Resident in the software are all the details about the individual including their business unit, their airline and seating preferences, frequent flyers numbers, etc.  The software also contains the corporate travel policies and preferences such as the maximum allowable costs for a given airfare or preferred hotels in the area with pre-negotiated pricing.  
When an individual signs on to the software to make travel plans on the web-based interface, the user can choose from many different airline options, as well as make rental car and hotel reservations.  If in planning they exceed maximum allowable pricing or diverge from corporate policy, the system will alert them.  Once the individual books the travel arrangements and requests approval, it is automatically forwarded to the supervisor for concurrence.  Once the supervisor approves the trip, the airline tickets are automatically charged to the individual’s credit card along with the rental car and hotel reservations guarantees.  
The traveler is then informed by email when the process is complete and a full itinerary of the trip is included in the email.   In addition, the individual is notified via email when any subsequent charges are posted on the corporate credit card and these charges can be viewed on the intranet via the Concur Expense program.  The Concur Expense program not only tracks individual charges on the corporate card, but also offers the interface to complete the travel voucher paperwork once the trip is taken.  
Further facilitating efficient travel, the web-based interface allows the individual to take information directly from the card statement, categorize it, and complete an expense report.  When the expense report is filled out and submitted for approval, the voucher is automatically forwarded to the supervisor for approval.  Once approved, the voucher is paid and money is sent directly to the individual’s bank account and to the credit card account.  Finally, the entire process can be tracked by the individual online.  
I made use of this process on 6 different trips while with GDC4S, and it was my first experience with a true end-to-end service based IT program.   I found it to be an effective time saver that did not increase my individual workload unlike the programs currently fielded in the DOD.  
Connectivity

To make certain that benefits of the IT structure are not lost when individuals travel, the IT department has provided each employee with access tools when on the road.  To begin, the offsite connectivity is enabled through a Virtual Private Network (VPN) which allows the individual logging into the system to have the same access, rights, and privileges as when logged on to a desk-top PC in the office.  This secure means of networking provides transparent interface whether on the road or at home.  
The connection to the VPN is via high-speed internet connection provided by most hotels today or via dial-up through a contracted service that has multiple access numbers across the U.S. and Canada.  This ease of connectivity, reliability, and transparency contributes significantly to employee productivity while on travel.  

Leadership 

As discussed in Chapter 3, there are many similarities among strong leaders within DOD and those within industry.  Although the attributes of these leaders are  often shared, the process of becoming a leader in the corporate world is not as structured or prescribed as we have within the DOD.

Leader Development

It should be obvious through the way GDC4S operates on the concept of decentralized execution that the company requires strong leadership at all levels of the organization.  The deficiency in the development of leaders and the program of education is something the company is currently making an effort to change. 

Once it was no longer a part of Motorola, GDDS lost access to the larger company’s educational funds and the Motorola University -- the former parent company’s education facility.  Motorola had a leadership academy program called “Motorola Management Institute” (MMI).  MMI started in the 1980s and was initially attended by senior managers.  Over time, it was eventually attended by employees with as little as 7 to 9 years of experience.  MMI included academic speakers as well as significant input from vice presidents.  The course was phased out in late 1990s, partially because of financial issues within Motorola.  Hence, a majority of the former Motorola employees (now GDC4S employees) have not completed significant leadership training since the mid-1990s.
The Motorola University didn’t provide a strong leadership development curriculum in the years leading up to the purchase of GDC4S by General Dynamics, so it became necessary for GDC4S to build its own leadership program while maintaining basic educational standards.  Most employees within the company will agree that the general education courses offered by HR are now more focused and available to the individual employee than when the company was part of Motorola.   However, the leadership development portion of the academics is still perceived as lacking. 

Although this training need was initially met with great intent, it became a lesser priority when rapid growth and reorganization forced the HR organization to deal primarily with the issues of the merger with General Dynamics.  HR began to rebuild the leadership program after General Dynamics’ acquisition of Motorola, but again became consumed with the recent merger/reorganization of GDDS and C4S and lost some focus.   Recently, the company has begun to reverse this trend.

Leader Training

Structured leadership development in the Air Force and DOD is well-rooted in our doctrine and everyday mission accomplishment.  We realized a long time ago that the investment in the professional leadership development of our people is one that yields the greatest return.  The DOD is recognized within industry as being the best at developing and training leaders at all levels of their careers and organizations. 

This appreciation for our leadership training was evidenced when I was asked to teach leadership seminars while at GDC4S.  I conducted seminars to various groups totaling over 30 instructional hours at nearly all levels of the organization.  The training, “Leadership – A Military Perspective”, provided exposure for those in industry to defense organization leadership development.  More importantly, it opened rich dialogues which enhanced my understanding of the underlying corporate culture. 

Across the corporate sponsors this year in the Fellows program, my fellow officers have observed that the DOD model and success is not readily practiced in the corporate environment, and I have seen this to be the case at GDC4S. 

 That being said, recently leadership training has become a priority of the senior leadership at GDC4S, and it is being used not only to train leaders in the art of leadership and strategic thinking, but also as a tool to erase the organizational barriers between recent merging elements of C4S and GDDS facilitating a stronger and more effective company. 

The new program, “The Leadership Academy”, involves the Scottsdale location as well as all the locations across GDC4S (except Canada) with each location participating in and hosting individual segments.  This program is a collaborative effort between GDC4S’ HR office and Arizona State University.  The academy is intended to begin to build a baseline of leaders rooted with the academic knowledge of strategy, tools for environmental, industry and firm analysis, and finally the role of individuals in corporate strategy. 

Each segment of the training covers different aspects of corporate leadership.  At the time of this writing, only 3 of the 6 days of the initial course offerings had been completed.  The program’s final effectiveness will be realized months after it has been underway, but the outline and program agenda provides a substantial start in redefining leadership development at GDC4S.   

Beyond this effort there are no formal courses either offered to or required of the general employee population, and there is no formal roadmap to leadership growth or progression.  Currently only mentorship is used during annual performance appraisals as means of planning future leadership development.  
In my opinion, the introduction of the “Leadership Academy” is a proactive beginning to build on the leadership capabilities already present at the higher levels of the organization.  This tool will not only strengthen the baseline of the current leadership and act as a means of breaking down the cultural barriers, but it will also provide a means for younger and less experienced leaders in the organization to prepare for advancement.  
As the program matures and its successes are measured, I also believe that expansion of the program to resemble Motorola’s MMI will benefit the company most.  Developing a methodical approach to leadership training will form a tiered approach that will strengthen the company’s overall leadership base.

Succession Plans

Unlike the military, General Dynamics is not an up or out organization.  In some cases, individuals stay at the same levels for more than 15 years.  In one extreme case, an engineer retired after 30 years of service at a level only two promotions above entry level.  Additionally, there is minimal movement between organizations within the company.  Therefore, individual advancement opportunities are driven only by business growth and by natural attrition.

To expedite advancement of the right people into these limited promotional opportunities, senior leaders participate in an interactive succession planning process.  In the execution of succession planning, there is an attempt to provide future leaders within the organization the exposure they need to become more effective leaders for the company.  
Although this succession process is semi-formalized, it is not publicly documented or mapped.  Likewise, the requirements for the various leadership positions are only partially documented and not well-publicized.   Hence, unlike the process in the DOD, there is no process for individuals to follow to become eligible or competitive for advanced positions.  Individuals aspiring to become members of the leadership team are mostly dependent on mentors and next level supervisors for career planning and guidance.  
Headquarters
Unlike our military, and in fact unlike many of its peer companies, General Dynamics corporate has a very small headquarters and limited corporate oversight.  
Size

As mentioned previously, General Dynamics’ corporate headquarters is located in Falls Church, Virginia and its total manning is less than 150 people for the entire company of 67,000 employees worldwide.  Since the headquarters does not generate revenue and is labeled a “cost center,” the corporate leadership is constantly looking for ways to improve processes and further reduce the total number headquarters employees.  The mindset of headquarters centers around enabling the various SBUs and not draining resources.

Function and Oversight

The purpose and focus of the corporate headquarters seems to be that of coordinator among its subsidiaries.  For example, the corporate staff provides all of the money for acquisitions and makes acquisition decisions, yet complete control of the property transfers to the individual company presidents when acquisitions are completed.  This seems to have been a rather successful strategy over the past few years that has built the company to where it is today.  
The corporate office controls other efforts that are centralized including executive compensation and bonuses, all congressional lobbying efforts, and coordination and regulation of public communications.  In short, headquarters acts somewhat as portfolio manager and monitors the company’s balance and competitiveness.

Chapter 5

Observations and Recommendations

In my ten months at GDC4S, I had a unique perspective working alongside a DOD contractor.  I was exposed to the business side of the equation, as well as having the opportunity to witness intimate communications between GDC4S and the DOD.  The specific recommendations addressed here are IT support structure and applications, the DOD acquisition process, and contractor support in the combat zone.  
IT application and Support Structure

Following industry practices, defense organization IT solutions need to be end-to-end and standardized within the services and across the DOD.  The military has adapted software solutions to broken processes, but the adaptations only automate the broken process instead of improving them.  In some cases, we have actually decreased efficiency in getting things done.  
Technology has many times shifted the burden down to the individual to execute, taking time and expertise and time away from primary duties.  We must balance the process improvement with effective automation and ensure that we are truly saving time and money by implementing IT solutions after we choose to execute the best process or solution.  By not doing so, we solve nothing, and spend valuable resources hoping IT will be the fix.  
To help solve our IT infrastructure issues, we need to look to industry for proven solutions.  DOD cannot afford to be driven to reinvent systems that already exist in the commercial sector because we have “special requirements” when in reality we have very few, if any.

DOD acquisition process

The DOD acquisition program is currently operating under a reformed process, yet it still doesn’t provide the best solution to get weapons and technology into the hands of the war fighter.  The process is very difficult to understand and operationally constraining, and we can certainly improve the overall process with a different approach apart from the current cultural limits.  
The limitations of the present acquisition process do not stem from faulty processes with the acquisition community, but rather are an unfortunate result of the cultural execution of those participating in the process.   It is the responsibility at every level of the DOD organization as well as industry to improve these procedures.  
It is the culture that requires changing if we in the DOD can hope to improve our current operational process.  Further, I will argue that it is not that we need a change in the rules, but rather that we need to utilize the full limits of the current regulations.  I would like to offer some suggestions for progress within the current structure that may readily improve our equipment and capabilities.  
It was quite apparent to me in the first few months of working alongside a DOD contractor that the communication and coordination between the DOD and its contractors is seriously lacking.  The ones who ultimately suffer from this lack of interaction are the end users of the services and equipment provided -- the war fighters.  To describe the areas of recommended change in the process, I will break them down into three main areas -- requirements, the RFP, and the contract award.  
Requirements

In the requirements phase of acquisition, the war fighters are tasked with identifying what weapon or system they require to meet the capabilities needed for completion of the mission.  This information is based on what is known about available technology and how it applies to current mission requirements.  
First, we can improve the communications and coordination with industry by sharing with them our current and future mission requirements.  We need to better disseminate the concept of operations (CONOPS) of current systems and our perceived challenges and limitations more effectively.  
This communication should not be at the industry/acquisition command level only.  It is critical that these discussions occur at the engineer and user level as well.  By exchanging information about our missions and allowing industry engineers to brainstorm with the operators about the realm of the technological possibilities, we can better develop a road map for the technology and requirements.  Finally, this will allow the operators to think through the CONOPS of the new technology which will, in turn, assist in the process once the contract is awarded. 

To make this requirements concept a reality, the DOD must be willing to share our CONOPS with industry and allow the operators to meet with engineers to envision workable solutions.  Industry also has a role in improving this portion of the process by sharing with the DOD their cutting-edge technologies and by making the commitment to truly understand the requirements of their customer.  In this context, the term customer does not refer to the acquisition commands, but rather to the operators who push buttons or squeeze triggers.  
This open approach will help industry to understand more fully the requirements that are outlined in the RFP.  The end result will then be a proposal that better matches what the war fighter needs.  This process will also enable the contractors to estimate more accurately the time and cost of building these new systems. 

A well-defined roadmap will allow industry to align technology efforts more effectively in order to support the DOD’s vision by focusing limited IR&D money to have the technologies available when the requirements become a reality.  
The “Joint Battle Management Command and Control Roadmap” is one example of this concept.  In this document, each of the legacy technologies and systems are described including where they will be combined, transformed, or replaced.  This information is of tremendous benefit to industry because it assists in planning technology efforts for the future.

RFP

To continue the process, the acquisition community should engage the operators in building the RFPs.  This will ensure that the RFP truly representatives their needs.  To accomplish this, we need to break down the walls between the operations and acquisition communities and exchange officers and civilians so each can gain a better understanding of both sides.

Culturally, we have separated our roles in the process by having the operators submit a Mission Needs Statement (MNS) and an Operation Requirements Document (ORD).  The acquisition community then attempts to put these requirements in the form of an RFP.  Often the true requirements are lost in the translation, and each community blames the other.  Instead of assigning blame, we need to align ourselves as a team of acquisition and subject matter experts (SMEs) to solve the problem and better convey to industry what our true needs are through the RFPs.  
The DOD service staffs can also play a major role in improving this stage of the process.  Their responsibilities lie in prioritizing missions, providing money for deficiencies, and manning in the acquisition and operations commands that allows for this exchange of people and ideas to become a reality.

Once the more efficient RFP is drafted, it is key to allow industry to see it before it becomes an official request for proposal.  By sharing the draft with industry prior to official release, defense organizations can get feedback regarding the feasibility of the needed technology and the time required to get to the solution for the new or improved capability.  
Often the DOD will perceive a capability or solution and either ask for too specific or too costly a solution that ties industry’s hands in getting the war fighters what they really need.  This ineffective approach not only adds risk, but also can cause the program to exceed budget or eventually meet the requirement long after the technology is obsolete. 

Award

After the contract is awarded, the flow of information and coordination between the winning contractors, the acquisition command, and the war fighter must continue.  The operations command must assign and make available SMEs to answer questions and concepts not outlined in the RFP.  The operator will bring not only the operational view, but also help with the understanding of the CONOPS and techniques, tips, and procedure (TTPs) for operating these new systems or improvements.  
Additionally, the operational commands should deliver to the contractor a draft of the Initial Operational Test and Evaluation (IOT&E) plan and any perceived changes in CONOPS or TTPs.  By having access to the SMEs, IOT&E plan, CONOPS and TTPs the contractors will have the requirements set by the acquisition community in the RFP, and know how the system will be tested and employed.  
The acquisition command’s role and change in culture will come in allowing this SME and industry interface.  I fully understand that by allowing industry unbridled access to the SMEs there are high risks of cost and schedule overruns.  Therefore, it is incumbent on the acquisition commands to educate all the participants on the rules and oversee these exchanges to keep the programs on track.  Like the previous phase of acquisition, the individual DOD service staffs’ role will have a large impact on making these changes a success.  
First, as in the previous phase, the services must make a commitment to ensure that the people are available and empowered to complete the mission.  In addition, the staffs need to do their best to adhere to the budget, roadmap and provide the money needed to complete the mission.  If because of higher priorities and commitments the money for a given project changes, then the team of industry, acquisition commands, and operational commands must reassess the requirement and shift the thresholds of a program as a team.  These organizations will need to plan for spiral development to allow the war fighter to get a system that will eventually meet the original requirement. 

Finally, if any one of these participants refuses to fully engage in an effort to improve the acquisitions process, our overall capabilities will be totally lost. The contractors and DOD must make a cultural transformation to make certain the war fighter does not lose their current edge in superior combat capability.     

Contractor support in the combat zone

The role of contractors working with our combat forces on the battlefield is changing at a very rapid rate.  The complexity of some of today’s weapons systems and equipment require contractors either to support or to operate the equipment in the combat zone.  
The contractor’s role is quickly changing from one of a supplier and enabler to full partners at times in our combat effectiveness.  The change in the contractor’s role and the areas in which they operate require the DOD to look seriously into a myriad of issues so they are able to operate under the same levels of protection and capabilities that our own forces do.

Before contractors can be sent to the combat zone, a legal contract must be established between the service provider and the DOD.  Unfortunately, in today’s reality of tailorable expeditionary forces, not all the exact details of the contract are known beforehand.  The location could literally be anywhere in the world, so details of equipment, clothing, immunizations, etc. need to be worked out in advance and allow the contractors to prepare for worldwide deployment much like our own troops. 

In addition to the fine details for the contract, there are lists of issues that need to be addressed to ensure that the full capability of the contractor and the unit they are supporting can operate at their highest level of effective combat capability.  Below is a list (not all inclusive) of some of the major concerns of the combat commanders and the contractors serving them: 
· Transportation to/from and within the combat zone

· Status of Forces Agreement

· Combat arms training

· Chemical and biological defense training and equipment

·  Chain of command

· Legal authority for discipline issues 

· Supply of equipment, food and clothing

· Logistical support for non-military personnel

· Government and contractors liabilities in case of injury, capture or death

Many of these issues are discussed in an Air Force document published in November of 2003 titled: AIR FORCE GENERAL COUNSEL GUIDANCE DOCUMENT, DEPLOYING WITH CONTRACTORS: Contracting Considerations, which states, “This guidance document addresses the practical aspects of contracting (including acquisition planning, contract formation and modification, and contract close-out) when performance requires the contractor’s employees to deploy or perform contract services overseas.” 

Although this is a progressive attempt by the Air Force to rectify these issues among others, this should also be accomplished at the DOD level and standardized so contract support and negotiations aren’t the issue that directly affects the combat power of a unit being served by a contractor.  The DOD needs to make this one of their highest priorities in order to provide the future combat power of our forces.

Chapter 6

Conclusion

The SECDEF Fellows Corporate program provides participating officers with a unique framework for exploration of the companies that serve defense organizations.  Through extended day-to-day interaction with corporate officials, we can obtain the depth of understanding we need to enhance our interaction with industry.  The relational foundation expedited by the SDFCP provides an atmosphere of trust for the exchange of new ideas and the sharing of equally beneficial insights.

Through my exposure to General Dynamics Corporate and my ten months with General Dynamics C4 Systems (GDC4S), I was able to engage in meaningful programs to gain an essential comprehension of thought processes and practices employed by the business sector.  In working at all levels of leadership and engineering across all three divisions associated with the Scottsdale, Arizona campus, I was given a comprehensive overview of this corporate giant.  I discovered that GDC4S serves as a perfect example of a highly-successful and transformational organization. 

The major similarities I observed of my corporate sponsor and the DOD were in the areas of organization, leadership, and ethics.  Although not readily apparent from an external perspective, my time in the organization allowed me a better form of comparison in these areas where the DOD is experiencing the same challenges encountered in the business world.  Living within the organization made it possible to determine where we can use these common areas to further strengthen our relationships with industry.

In contrast to the similarities, some differences also surfaced in the areas of risk taking, dealing with failures, support services, the role of corporate headquarters, and the company’s approach to leadership development.  Examination of these differences can provide different DOD organizations with a mechanism for evaluation of for their own missions and the need for further investigation into methodology utilized by industry to meet the needs of the war fighter.  There is tremendous potential for adaptability of business practices to some DOD processes and organizations.  
My final recommendations regarding IT application and support structure, the DOD acquisition process, and contractor support in the combat zone all carry relevant application to DOD processes.  In the area of IT, we do not need to reinvent solutions just to call them our own.  With regard to the acquisition process, we must ensure that our approach is not too conservative and that the acquisition process in its current form does not eventually hurt the war fighter in capabilities and effectiveness. 

In making my recommendations, my intent was not to solve each of the identified situations fully, but rather to highlight the necessity of acknowledging the issues and the need to address them.  With effective solicitation of industry ideas and insights, we can begin to move toward true effectiveness and total transformation. 

Finally, as we transform from where we are today to the DOD of the future, we must remember that it is vital to address relevant issues concerning our partners in freedom -- our DOD contractors.  Only then will we be able to provide the war fighter with the best possible tools for maintaining supremacy and meeting future challenges.

Attachment 1

General Dynamics C4 Systems History
Below is an abbreviated company history (some of which was published by Motorola) that outlines some of the GDC4S root products.  Motorola is cited as the source for entries from 1945-2001.  

1942-1945

Motorola produces more than 18,000 units of radar equipment during World War II, including radar search and rescue transceivers, radar pulse analyzers, range determining devices, and radar beacons.  In addition, Galvin Manufacturing produces hundreds of thousands of mobile and portable two-way radios, including the Handie-Talkie and the SCR-300 "Walkie-Talkie" for the Allies.  For the first time in the company's history, the U.S. government becomes an important customer.

1948

The birth of the transistor, which is invented by Bell Labs, launches the modern electronics revolution.  A substitute to the cumbersome vacuum tube, transistors are smaller, they generate less heat, and they prove much ore reliable and economical in the long term.

1951

Motorola forms the Military Engineering Department to facilitate the transition from a largely research and development organization to one that can actively and effectively compete for government contracts to produce military electronics.

1953

The company applies for its first semiconductor-related patent.

1954 

Sales to the U.S. military, mostly of radio communications equipment, account for 25 percent of Motorola's total sales.  
1955

Motorola's Military Engineering Department has two main engineering areas devoted exclusively to developing electronic communications and navigation equipment of military applications. The company's Military Engineering Group now supplies many different products to the U.S. military. These products include more than 20,000 non-tactical mobile radios for the Army's Signal Corps and Air Force, 1,500 AN/GRC-10 radio relay units, 1,000 URR-29 monitor receivers exclusively used the Air Force, 2,500 R-390/390A radio receivers, and AN/PRC-30 transistorized two-way radio, 14,000 R-108/109 radio receivers and numerous other components and systems for air and ground radar equipment, missiles, and test equipment. 

1956

Motorola's Government Contract Department is renamed the Military Electronics Division. A new Eastern Military Center, located at 8201 East McDowell Road in Scottsdale, Arizona, is opened.

1957

The Military Electronics Division supplies equipment for an airborne digital data link that utilizes 300 germanium transistors, 500 germanium diodes, and numerous other devices.  Overall, this equipment consumes 50 watts of power and occupies tow cubic feet of space.  (If constructed with vacuum tubes, it would require 1,000 watts of power and ten cubit feet of space).  The Soviet Union launches the first Sputnik satellite, initiating the largest (and longest) increase in the U.S. government's military research and development budget in the post-WWII era.

1958

The transistor revolution leads to the development of the integrated circuit (IC).  An IC incorporates many individual components, such as transistors, diodes, coils and wires, on a signal piece of semi conducting material.  The integrated circuit is small, economical, consumes minimal power, and is extremely reliable.

1960

The company's aviation products group supplies automatic direction finders, VHF (very high frequency) navigation and communications systems, and automatic flight control systems to light aircraft manufacturers.  The U.S. government is responsible for 48 percent of all shipments from the semiconductor industry.  Most of these shipments are for military applications, as a single missile can contain as many as 6,000 transistors. 

1962

The first airborne radar surveillance system is developed by the company and becomes standard equipment for the Army.  

1963-1969

The company produces radios and transponders used by NASA to track and communicate with all manned and unmanned space missions.  Neil Armstrong communicates from the Moon using Motorola radio equipment.  The military looks to space and satellite communications as the next major step in communications efficiency.

1975

Norway purchases dual-band, VHF/UHF radios facilitating the first of what would be come “joint communications interoperability” between U.S. military and non-U.S. military organizations.

1979

The military uses Motorola’s new satellite/line-of-sight (SATCOM/LOS) transceiver in the Iranian Hostage Rescue mission, proving satellite communications effectiveness for military operations. 

1984

Semiconductor technology cuts radio size and weight in half, the resulting LST-5 radio becomes the preferred SATCOM/LOS radio for U.S. military.  A leap in battlefield communications versatility and functionality, the LST-5 replaces legacy multiple-radio systems.

1985

The company's Government Electronics Group begins to test a lightweight survival radio, the AN/PRC-112(V).  The unit is designed to locate the crews of downed aircraft and track the progress of ground combat patrols.  Simultaneously, the company develops the Ground Station equipment for the Joint Surveillance & Target Attack Radar System (Joint STARS), the first step in mobile, combined communications and intelligence gathering systems.

1988

Motorola develops a low-cost secure telephone terminal to protect sensitive information relayed in voice and data telecommunications.  Called the Secure Telephone Unit (STU-III), it is used by government agencies and defense contractors.  Associated secure technology is built into military communications equipment.

1990

Surface mount semiconductor technology continues to significantly reduce radio size while increasing operating functionality for air to ground communications.

1991

Motorola’s integrated system of voice and data communications with tactical radar is proven as the Joint STARS ground station successfully links joint military intelligence, planning and communications into a mobile platform during Operation Desert Storm.

Development is underway of a global wireless communications system, called IRIDIUM®, designed to reach every point on the globe.  The system will be based on an array of 77 small satellites in low-Earth orbit.  The IRIDIUM system takes its name from the iridium atom, which has 77 electrons.

1993

The company partners with ITT and Lockheed Martin to deliver the first armed forces radio designed with “open system architecture” software for secure communications interoperability and in-the-field programmability between service branches.  This is the first step in developing today’s software defined, joint service interoperable radios.

1994

Motorola receives a $44 million contract from the U.S. Department of Defense to develop the Generation II Soldier System as an advanced technology demonstration precursor to the Land Warrior. Gen II Soldier is a comprehensive, "head-to-toe" fighting system with data, communications, and protective equipment for modern ground forces.

1995

The U.S. Department of Defense (DOD) awards a contract to Motorola to develop a radio communications system capable of transmitting and receiving voice and data (including video).  Motorola's Government and Space Technology Group introduces the GPS-112 search and rescue radio.  Designed as the next-generation AN/PRC-112 unit, the GPS-112 device is a 3,000-channel navigation and communications radio used by law enforcement and government agencies.  A military version of the GPS-112 issued was used to rescue an American airman shot down over Bosnia.

1996

Motorola receives a contract from the United States Air Force to integrate Theater Deployable Communications Integrated Communications Access Packages (TDC ICAP), a mobile rapid deployment communications network for the secure transmission of voice, data, and video communications to and from wireless, satellite and landline sources.

1997

Motorola sets a new industry record of successfully manufacturing and deploying more satellites, from more countries, more quickly, than any other company in history -  41 Iridium satellites from three countries, during eight launches, in just eight months.

U.S Army awards Motorola Space and Systems Technology Group (SSTG) a $7.1 million contract to design, develop, fabricate and test 148 stand-alone Combat Identification-Dismounted Soldier (CIDDS) systems.

1998

U.S. Navy awards Motorola Systems Solutions Group (SSG) awarded a five-year, Indefinite Delivery Indefinite Quantity (IDIQ) contract for a new, digital, software-programmable radio.  
1999

Motorola Systems Solutions Group (SSG) receives a contract from the U.S. Army for the delivery of three Tactical Air Space Integration Systems (TAIS).  TAIS is the most advanced battlefield airspace management system in the Department of Defense.  The mobile system provides combined air-ground battlespace management based on service and information system inputs. 

U.S. Army Aviation and Missile Command awards Motorola a $44.8 million contract for the design, development and integration of 64 Tactical Operations Centers (TOCs).  The TOC design provides for highly mobile and easily configured platforms from which U.S. Army commanders can direct their mission-ready forces in the field environment.  The U.S. Department of State orders $1.4 million in Motorola Satellite Series™ 9500 portable phones and accessories for use with the Iridium Global Communications System.  The U.S. Department of State and other U.S. government agencies plan to use the equipment to expand their communications capability and enhance their security posture abroad. 

2000

Motorola announces a definitive agreement to acquire the Communications Systems Division (CSD) of Communication Systems Technology Inc. (CSTI), a Columbia, Md.-based, privately owned electronics business, to strengthen its advanced communications capabilities for its systems integration solutions.  Motorola earns the Software Engineering Institute’s (SEI) Level 5 maturity rating, placing the business in a small community of software developers whom the defense industry recognizes as the some of best in the field.  The U.S. Department of Defense established the Software Engineering Institute to advance the practice of software engineering because quality software that is produced on schedule and within budget is a critical component of U.S. defense systems.  The U.S. Army Communications Electronics Command (CECOM) awards Motorola a $49.7 million delivery-order contract for the Joint Services Work Station Production Program.  The Joint Services Work Station (JSWS) is a real-time, multi-sensor Command, Control, Communications, Computers, and Intelligence (C4I) system that utilizes the same software as the successful JSTARS Common Ground Station (CGS) program.


The U.S. Coast Guard awards Motorola a contract to develop a preliminary design for the National Distress and Response System Modernization Program (NDRSMP), an advanced integrated communications and information solution designed to enhance the safety of the nation’s waterways and shores.


U.S. Army awards Motorola contract for the Intelligence and Electronic Warfare Tactical Proficiency Trainer (IEWTPT).  Motorola’s technology will enable the U.S. Army to conduct Intelligence and Electronic Warfare (IEW) battle command, tactical proficiency and sustainment training. 

2001

United Space Alliance, LLC, awards Motorola a contract to support development of cockpit avionics software design requirements for the upgrade of the Space Shuttle Orbiter for NASA Johnson Space Center in Houston, TX.  Options are valued at approximately $30 million.
National Security Agency (NSA) certifies Motorola's Type 1 Iridium Security Module (ISM) for the new Motorola Satellite Series™ 9505 portable telephone.  The ISM is intended for the protection of voice communications at security levels up to and including Top Secret. Products are for use with the Iridium global communications satellite network, which is owned by Iridium Satellite LLC.


General Dynamics completes its acquisition of Motorola’s Integrated Information Systems Group.  The companies close the transaction effective Sept. 28, 2001.

2002

The U.S. Navy awards General Dynamics Decision Systems a three-year multi-year firm fixed-price contract for target detection devices for the Navy’s Standard Missile Program.  The Standard Missile is a surface-to-air and surface-to-surface missile, mounted on Navy surface ships.  It is one of the most reliable in the Navy’s inventory, and is part of the weapons suite of more than 100 Navy ships. 


General Dynamics Decision Systems is awarded a five-year contract to build ground-combat operations centers for the U.S. Marine Corps.  The mobile operations centers will be the focal point of decision-making during all phases of ground warfare, allowing Marine forces to digitally collect, process and disseminate tactical data.  Called the Unit Operations Center (UOC) program, the contract is administered by the U.S. Marine Corps Systems Command.


General Dynamics Decision Systems announces availability of the Type 1 certified Sectéra™ Secure Wireless Phone for GSM.  The phone can used by U.S. government personnel for secure communications over commercial GSM (Global System for Mobile Communications) wireless networks worldwide.  The National Security Agency (NSA) certified the secure phone’s ability to protect classified information up to the Top Secret level.


General Dynamics Decision Systems is awarded an indefinite delivery/indefinite quantity contract with a potential value of $260 million by the U.S. Air Force (USAF) for manufacturing and integrating Theater Deployable Communications Integrated Communications Access Packages (TDC ICAP).  

U.S. Coast Guard awards General Dynamics Decision Systems a $611 million contract to modernize its 30-year-old search and rescue communication system.  The National Distress and Response System Modernization Project (NDRSMP), called “Rescue 21,” will greatly improve the Coast Guard’s ability to detect mayday calls from boaters, pinpoint the location of the source and coordinate rescue operations along the 95,000-mile U.S. coastline and interior waterways.

2003 
The Federal Aviation Administration (FAA) awards General Dynamics Decision Systems a contract to deliver up to 20,000 CM-300 series air traffic control radios over the next 10 years.  The FAA will use the new radios to communicate from enroute air traffic-control centers to aircraft flying at cruising altitude as part of a modernized communications system for the National Airspace System.


The U.S. Army awards General Dynamics Decision Systems a contract to enhance the current version of the U.S. Army’s Land Warrior system.  The Land Warrior systems General Dynamics develops through this program will allow the soldier to pass and receive data not only with Stryker Brigade Combat Team vehicles but also throughout the combat area.  The systems will also be interoperable with the Force XXI Battle Command Brigade and Below (FBCB2) system — the command and control system at the heart of the Army’s digitization effort.  The total value of the Land Warrior program with all options exercised has an estimated potential value of $791 million.  

U.S. Army awards a $19.9 million program to upgrade the Prophet tactical signals intelligence system.  Comprising electronic components that are either vehicle-mounted or man-transportable, the Prophet Block II/III system will provide brigade commanders with significantly improved electronic surveillance capabilities and a new electronic attack capability.  Prophet will enable tactical commanders to securely and accurately detect, identify, locate and deter a wide range of enemy signal emissions on the battlefield.

General Dynamics announces the appointment of Mark A. Fried, 57, as president of a new C4 Systems business unit, which has been created through the integration of two units formerly known as General Dynamics Decision Systems and General Dynamics C4 Systems.  Fried reports to Gerard J. DeMuro, executive vice president of the General Dynamics Information Systems and Technology group.  Fried had been president of General Dynamics Decision Systems, based in Scottsdale, Ariz., since General Dynamics acquired that unit from Motorola Corp. in Sept. 2001.
2004  

General Dynamics announces in March 2004, a definitive agreement to acquire Gilbert, Ariz.-based Spectrum Astro, Inc., a privately-held space systems integrator for the U.S. government.  Spectrum Astro’s capabilities include manufacturing and integration of spacecraft subsystem hardware, software and ground-support equipment.  It has approximately 520 employees.  The acquisition is expected to enhance General Dynamics’ positioning to meet DOD requirements for satellite-based systems as part of network-centric war fighting. 
�





Integrated battlespace management


Situational awareness


Joint targeting and coordination


Air/ground deconfliction


Asset management and tracking


Signals Intelligence


Service-based architecture








Rescue 21 (USCG)


Sentinel


Vantage


4-WARN – Bio and chemical detection & identification


ReadySET™


Crypto modernization





Border, transportation and airspace security


Emergency preparedness and response


Information analysis and infrastructure protection


Detection, surveillance and intelligence


Research and development





Key Programs / Products





Capabilities





Homeland Security





Capabilities





Key Programs / Products





Software defined radio solutions in operation today 


Complete turnkey GPS CSAR system 


Encrypted global positioning; two-way messaging and identification 


In use with civil and government agencies, military command in US and over 20 countries


Embedded Security





Digital Modular Radio (DMR) 


HOOK2™ GPS Combat Search and Rescue System (CSAR)


Line of Sight (LOS) Radios 


Air Traffic Control (ATC) Radios


Test Equipment





RF Networking





Key Programs / Products





Capabilities





Multi-sonar integration for UWW


Airborne acoustic processing


Armored vehicle Command and Control


Platform optimized electronics


On-the-move communications








HYDRA project


AURORA – Airborne acoustic processing


M1A1


Electronic Fighting Vehicle (EFV)


LAV Recce Project


Unit Operations Center (UOC)








Capabilities





Key Programs / Products





Mission Integration





Common Hardware Software- 2 (CHS-2)


Common Hardware Software- 3 (CHS-3) 


PC 6300 Single Board Computer (SBC)


Vulcan Tactical Computer System


Fuel Cells


Militarized Flat Panel displays








Commercial and rugged computers


Network hardware equipment


Power subsystems


Peripheral devices


Commercial software


Alternative power sources


Flat panel displays for armored vehicles, aircraft, ships, subs, flight line test equipment.








Ruggedized Computing & Displays





Key Programs / Products





Capabilities





Space Systems and Services








Key Programs / Products





Capabilities





Battle Management / C4ISR








Key Programs / Products





Capabilities





Information Assurance








Key Programs / Products





Capabilities





Mission Integration





Enhanced Mobile Satellite Services (Iridium® service provider and U.S. DOD gateway operator) 


Transformational Communications MILSATCOM (TCM)


Specialized payload programs (PX) 


Expeditionary Tactical Communications System (ETCS) 


Mars Exploration Rovers and other NASA and JPL missions





Satellite communication solutions 


Specialized payloads and subsystems 


Precision navigation and timing 


Tracking, Telemetry and Control 


Network systems and information services 


Safety critical software 


Simulation, modeling and emulation 


Software configurable space subsystems





Operations Centers (UOC/TOC)


Land Warrior


Advanced Deep Operation Coordination System (ADOCS) 


Common Ground Station (CGS)


Tactical Airspace Integration System (TAIS)


Prophet


Future Combat Systems (FCS)


Airborne StandOff Radar (ASTOR)





Embedded Security - Software/Hardware 


Software Programmable Encryption 


High-Speed IP Network Encryptors 


Key Management Systems 


Messaging Systems 


Wireline/Wireless Communications Security 


Security Architectures


Transformational Systems Security





Secure Avionics


AIM, sCore, Rainbow and Common Crypto Card (embedded)


Taclane, Fastlane, Sectéra® INE and KG-189 (network encryption) 


EKMS and Key Management Infrastructure


Military Messaging Systems 


Sectéra Family of Wireless and Wireline products 


Identification Friend or Foe (IFF)


Space Encryption





Warfighter Information Network–Tactical (WIN-T)


Tactical Data Network (TDN)


Theater Deployable Communications (TDC)


Secure Enroute Communications Package – Improved (SECOMP-I)


Rescue 21


IRIS – Tactical Communications Network (Canada)


IMSE Tactical Communications Network (Taiwan)





Warfighter mobility 


Unified network operations


Seamless GIG connectivity


Optimized use of spectrum


Reduced/embedded footprint


Interoperability & security





�








PAGE  
42

