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Let me express my thanks to Gen. Farrell and the leadership of NDIA for, once again, affording me the opportunity to discuss with you some of my views and concerns with T&E.  I have had the opportunity to do this for the last two years, and recall that, when I spoke in Savannah [March 2002], I warned you that I might sound like a “stick-in-the-mud” or some sort of Cassandra because I couldn’t help but say that I had seen and heard all this acquisition reform stuff before. I’m not sure my remarks here this morning will paint a much different picture than I presented in my talk in Savannah, where I contended that the problems we face as operational testers may have to take different forms than previously, but remain formidable. Recall that the Cassandra I referred to was a princess of Troy who could foresee the future – but the penalty for her gift was that the Gods made it so that no one would believe her. If you don’t believe – I will understand.

The theme for this Conference is “Operational Test and Evaluation: Twenty Years and Counting: Doing OT&E Better After Twenty Years of Practice.”  That title seems to imply two things: that we are doing OT&E better after twenty years and that we have been doing OT&E only in the last twenty years. Our conference chairman, Jim O’Bryon has assembled many of the historic – I won’t say ancient – personalities in the field. I challenge each of them to demonstrate that we are doing OT&E better after twenty years of so-called practice. I would offer my observation – or at least concern -- that program offices and developers appear at times to be learning faster how to avoid testing then we are learning to do it better.  This conference should consider that.  

I think Jim may have confused the “Practice makes Perfect” adage with the professional use of the word practice.  Doctors have a practice; and I always worry about that when I go to them.  I don’t want them to practice on ME. For a variety of reasons, Program Managers don’t want T&E to be practiced on them either. I know Walt Hollis used to think that they taught “Test Avoidance 101” to program managers at the Defense Systems Management College.  

This morning, I thought it would be appropriate for us to spend some time thinking about the history of OT&E in preparation for the insight to be offered by the elder statesmen that you will hear from over the next few days: first, the early reform efforts that set the stage for the creation of DOT&E; then, a little bit of history of the office itself, and I am sure that we will get more of that during the conference because all the living DOT&Es will be here; then, finally, we should discuss some of the challenges that the fast changing acquisition process and accompanying practices are posing. 

Early Reform Efforts

While I know that the theme of this conference is about the twentieth anniversary of the law on OT&E, for me, OT&E’s relevance to OSD goes back, not twenty years, but well over thirty years. The 1970 Blue Ribbon Defense Panel, also known as the Fitzhugh Commission, addressed a whole host of defense management issues, to include “Defense acquisition policies and practices, particularly as they relate to costs, time and quality.”

This Commission found the acquisition strategies in being then to be “highly inflexible … and also based on the false premise that technological difficulties can be foreseen prior to the detailed engineering effort on specific hardware.”
With respect to OT&E, the Blue Ribbon Presidential Commission made several cogent observations. Let me, once again, recall for you four of them, because they relate to early involvement by operational testers, joint test capability, and T&E funding – all of which are coming around again as important issues:

· It has been customary to think of OT&E in terms of physical testing. While operational testing is a very important activity … it is emphasized that the goal is operational evaluation and that physical testing is only one means of attaining that goal. This is an important point, since it is often argued that operational testing must await production of an adequate number of operationally-configured systems; and, by this time, it is too late to use the information gathered to help decide whether to procure the new system or even influence in any significant way the nature of the system procured.

· If OT&E, as a total process, is to be effective, it must extend over the entire life cycle of a system, from initial requirements to extending its life by adaptation to new uses.  It must use analytical studies, operations research, systems analysis, component testing, testing of other systems, and eventually testing of the system itself.

· There is no effective method for conducting OT&E that cuts across Service lines although, in most actual combat environments, the U.S. must conduct combined operations.

· Because funds earmarked for OT&E do not have separate status in the budget, or in program elements, they are often vulnerable to diversion to other purposes.
DOT&E History

Some ten or more years after the recommendations of the Fitzhugh Commission, the Congress perceived a lack of responsiveness on the part of the Office of the Secretary of Defense with respect to the call for an independent entity overseeing and reporting on OT&E.  Congress then legislated the creation of the D,OT&E in 1983. As many of us recall, the Congressional Military Reform Caucus of the 1980s played the key role in this initiative.  Among the players in that reform caucus and that legislation were names you would still recognize: Dave Pryor, Bill Roth, Nancy Kassenbaum, Denny Smith, Dick Cheney, Newt Gingrich, ….. They pushed through legislation that created the DOT&E over the adamant objections of the Pentagon, particularly from the acquisition office at that time. Over the past twenty years, these reformers and their successors have protected the office and the independence of OT&E from continued pressures to eliminate or downgrade its function and to vitiate the independence and influence of the OT&E community throughout the Department.

To my three predecessors as DOT&Es, we testers as well as the men and women in our combat forces owe a great debt of gratitude for their courageous efforts in protecting and nourishing the independence and relevance of OT&E. Over the years, each in some way stood up when it counted and made significant contributions to strengthened testing in the Department. 

It took over a year and a half after the landmark legislation of 1983 to actually get the DOT&E office up and running and to bring the first Director – Jack Krings – on-board. 
·  Jack did a masterful job of putting the office together and on its feet. He took the initiative – against the grain in most cases -- to initiate many of the processes and activities that we take for granted now: the notion of Early Operational Assessments; responsive reports on systems to the decision-makers in the building and on the Hill; the Central T&E Investment Program; and DOT&E oversight of the Automated Information Systems.  

· Cliff Duncan, who headed the office during the first President Bush’s administration, expanded on many of Jack’s initiatives, pushed earlier involvement by OTers and enhanced the evaluation capabilities of the organization with particular focus on Independent Evaluations by DOT&E.  

· In the 1990s, when the budgets for testing and the infrastructure were being slashed by the Services, there was not a greater champion for testing than Phil Coyle. And I believe his vision for “testing as learning” and “making it all count” will continue to guide DOT&E as it adapts to new acquisition strategies. 

Over the years, we’ve developed a ritual here at the NDIA Conference. That is, every year we give Phil Coyle a copy of the Annual Report. We won’t disappoint him this year.  Here is your very own copy. All the rest of you will be able to see what is in it early tomorrow, when it appears on Phil’s web site. 

One thing that Phil tried very hard to promote while he was the DOT&E was the proper use of models and simulations.  It fit in well with the Blue Ribbon Panel comment: that the goal is operational evaluation and that physical testing is only one means of attaining that goal. He had one of the most favorable environments in which to promote modeling and simulation that will be around for many administrations: the use of modeling and simulation in T&E became one of the “Bill Perry’s Themes.”  But, in the end, despite Phil’s dedicated efforts, I contend that modeling and simulation in support of T&E has been a mixed bag, at best.

My legacy: Early involvement, no surprises and the warfighter as the customer
As I walked through this short history, you may have wondered what my hopes and desires for the office are.  Making early involvement pay off, cutting down on surprises, better serving the operator  -- these are among my hopes. 

Of course, early involvement is not new to DOT&E.  Jack Krings did the first early operational assessment, and Phil Coyle worked hard to great effect to make it the normal way of doing business. There is tremendous power that comes from having operational testers involved early.   Some of that power is technical, and some of it comes from the added credibility of having an independent tester looking at the system from the outset.  

Obviously, if operational testers, to include my office, are involved in programs from the outset – reviewing requirements or desired capabilities; developing and assessing test plans, to include development testing; participating in critical design reviews; monitoring closely DT along with the deficiencies and corrections that arise from it – all of these efforts help to preclude the big surprises at the last stage of programs that operational testers are blamed for.

The warfighter is the customer

Another direction that I have emphasized is a refocus on who our customer really is. The operational test community, to include DOT&E, should consider the prime customer for its efforts to be the user – the men and women in the trenches, on-board the ships, flying our fighter/attack aircraft, maintaining our complex systems, etc., etc. We are in an era where we are rushing to field new equipment to the warfighters in the Global War on Terrorism. We need to be timely and we need to tell it like it is in informing them of the capabilities and limitations of the new systems they are being asked to employ in the field. 

In that context, I see a critical need to expand our contacts with operational users across-the-board and to cultivate them as principal recipients of our assessments. Right or wrong, the concept of milestone-driven OT&E appears to be becoming a process of the past. Either we change our way of doing business, adapt to the new acquisition paradigms and the realities of the war on terrorism, or we will find ourselves becoming irrelevant with dire consequences for our operational forces. When so many of our systems go to war before IOT&E and before full rate production, users need up-to-the-minute, continuous T&E to keep them informed of system capabilities and limitations. Even after fielding, the acquisition community needs continuous evaluation to feed spiral development and other evolutionary acquisition concepts. 
Mission focus/ joint testing
Also important, I would like to continue the evolving improvements to the OT&E process we have seen over the years: early involvement – testable operational requirements; backing away from the “pass/fail” mentality; truly testing for learning; mission-oriented focus; more emphasis on evaluation. These are all very “old-time,” but just as true now as in 1970. Developing and fielding joint force capabilities requires adequate, realistic test and evaluation in a joint operational context.  To do this, the Department will need to provide new testing capabilities and institutionalize the evaluation of joint system effectiveness as part of new capabilities-based processes. DOT&E has been directed to develop a roadmap no later than May 2004 that addresses the changes necessary to ensure that test and evaluation is conducted in a joint environment to enhance fielding of needed joint capabilities. We are working with the Service and Defense Agency test communities to satisfy this direction.

Acquisition System Comments

You all know that the acquisition process changes much faster than we actually acquire anything. DoD would be much better off if we could produce systems as fast as we produce new Acquisition Regulations. So a major acquisition program during its development passes through, not just milestones that used to be called 1,2,3 and are now called A, B, C, but perhaps even several whole acquisition processes.  Programs, such as the V-22 Osprey and the F-22 Raptor, have seen an acquisition system that has been called Need-Based, then one called Simulation-Based, then one called (in the Air Force) Reality-Based, and now one called Capability-Based. These changes are not at the root of the problems encountered by these programs, but they certainly haven’t helped. The situation may be getting worse rather than better: I believe I am the first DOT&E to sign two versions of the 5000.2 and I’ve been in the job less than three years. 

Testing to Support New Acquisition Styles
Among the major new initiatives, as I just mentioned, is Capabilities-Based Acquisition. The idea here, as I see it, is a continuous process of design, development and testing of a new concept or system until we demonstrate and validate a level of capability deemed worth considering for procurement and deployment. At that point, the decision-maker -- hopefully, based on the informed advice of the potential user as well as the acquisition and testing communities -- decides that the system has indeed demonstrated a needed warfighting capability and approves advancing it, perhaps into full-scale engineering development, or even directly into production and deployment to our operational forces.  One of the features of this approach is that, up to this point, there are no hard and fast requirements, threat-based or otherwise, against which to measure the operational effectiveness or suitability of the system. I said two years ago, “How all this will work in detail is still a little murky.” We are still feeling our way. The Ballistic Missile Defense System is a major test bed, in fact, for the operational test community in working with this new acquisition paradigm.
In this new approach to acquisition, we testers won’t be making judgments as to a system’s effectiveness or suitability against some ORD-based bench-marks, but rather presenting our best judgment as to the capability demonstrated to-date in whatever environments -- open-air testing, hardware-in-the loop, or human-in-the-loop -- the system has been subjected to. Interesting enough, we have some helpful guidance in a statement in the new 5000.1 DoD Directive: The Defense Acquisition System.  The Directive has only three policies identified, the second of which I quote: “The primary objective of Defense acquisition is to acquire quality products that satisfy user needs with measurable improvements to mission capability and operational support, in a timely manner, and at a fair and reasonable price.”

Methodology: Mission Focus / Comparison Testing

This directs me, as I see it, to define some marks on the wall with respect to capabilities that must be improved upon.  It also keeps a strong mission-oriented focus. The “measurable improvement” phrase in the new 5000.1 also highlights the need for comparative evaluations to show improvement. When formal requirements are missing, the current mission capability provides a natural point from which to measure any improvement. This may seem like a simple idea.  And we have used it in a number of cases to assist the evaluation.  For example, in one Army system, the requirements had specified a timeline for movement after shooting.  Well, that requirement was not met in testing, but did that mean the system was ineffective? When we compared the actual time to that of the current system, we found that the new system provided significantly better survivability, even though it did not meet the “Requirement.” We used the comparison as part of the justification for calling the system effective. 

Now the comparison test idea is often criticized – understandably so in many instances -- as being expensive. We need to move to collect data on the capabilities of current systems and forces from ongoing exercises in order to avoid burdening new programs with the time and resources needed to test and collect such data to establish a baseline.  But that will require establishing meaningful, accredited databases for operational capabilities of existing forces/equipment/TTPs. As Walt well knows, the information from tests – the data bases – quickly become unusable. Archiving the databases should be part of a more robust T&E infrastructure. 

Testing to support Acquisition: T&E Infrastructure / People

While Spiral Development and Block Upgrades might be somewhat different animals, their treatment by the T&E community is somewhat similar. As an aside, we have quite a bit of experience with such approaches, particularly in testing software-intensive systems to include the myriad of automated information systems. Here, we plan our T&E strategies to assess incremental improvements in capabilities as opposed to using the full-up, or ultimate, system requirements spelled out in an operational requirements document as a bench-mark. At the least, our assessments should consider whether each spiral or block provides a measurable improvement in military capability over its predecessor. What may be called spiral or block developments, may just be the block upgrades of the past. The T&E community has dealt with those for quite some time now. We should step back now and translate our lessons learned in this context into more concrete policies or strategies for the future.
Undoubtedly, the biggest financial commitment by a program in this context will be to field the first spiral or Block I.  Therefore, at a minimum, Block I should clearly demonstrate that it does not represent a decrease in military capability over legacy systems.  In addition, if new functionality is added in a spiral or block, we will probably need to carry out some level of regression testing. There will also have to be some assessment of the growth potential of this spiral or block.  

The new functionality -- if it is to be worth the disruption to the force by requiring retraining, additional training or new operational concepts -- ought to represent a significant improvement that should be easy to confirm.  We should accept it as our responsibility to confirm, not only that improvement, but that the system continues to be effective and suitable for combat after fielding.  

In spiral developments, we will need a formal feedback mechanism -- spiral reporting, so to speak -- to ensure that problems or deficiencies identified in T&E for each spiral are addressed and corrected by the developer.  The information needs during spiral development seem to include at least: 1) what is the added capability of the new spiral, 2) what direction should the next spiral take to address the residual deficiencies of the incomplete system and    3) is the new spiral’s increase in capability worth the disruption of introducing it into the force -- the reconfiguration, the revised training or the changed tactics, techniques and procedures the new spiral might imply.

These considerations lead me to a need for some form of continuous testing, evaluation and reporting even after the system is deployed.  Presumably, with increased use of spirals, there will be many more potential engineering change proposals.  Hopefully, priorities accorded these proposals will be based on evaluation of data that shows what needs to be fixed depending on the most value to the war fighter.  

We need to look to the future beyond the items addressed above – the increasing complexity of systems and tactics to be tested, the need for better trained people in the T&E business, the massive amounts of data becoming available and the concomitant requirement for more sophisticated evaluation techniques/approaches. 

T&E Infrastructure / Tools / Modeling and Simulation

Let me address in some fashion the modeling and simulation disappointment which I inferred earlier. A success story in this context is the AIM-9X.  But you have to understand the very special circumstances of that success.  First and foremost, the contractor was willing to go down the path. The model was developed by the contractor and was open to the government.  The DT program was used to develop and validate the model. The model was a design tool. The OT program also validated the model. The close collaboration of government and contractor was necessary where there are too many cases to cover in a live test program.  In the Aim-9X, there were over 500 scenarios that were in the Operational Requirements Document. 

However, the experience with M&S, overall, has been a major disappointment of promises undelivered. Why? First, there have been unreasonable expectations. Surely, some design problems can be modeled, but these tend to be small changes in well-understood designs. Defense systems do not tend to be of this ilk. When the system technology is cutting edge, its real limits are probably not well understood. You cannot replace testing with modeling in that case.  As Jack Krings used to say, model to interpolate, not extrapolate.  

Second is the money problem. Many program managers would like to finance the development of models with money from testing -- trade off testing for modeling. That timing is off -- modeling, to be successful, has to start early; using OT money is too late. The trade is not what ought to be the goal. Defense systems encounter a lot of problems in development  – a fact that the OT community is painfully aware of because so many of those problems appear in IOT&E. To overcome these, in the best case, takes additional time and money. The role of modeling should be as something extra that can be done to help the success of the program -- not some trade off with testing. 

T&E Infrastructure / Resources / T&E cycle time

Unfortunately, I am concerned that our T&E infrastructure is not in the best of shape needed to meet the challenges of the future. Past failures of the acquisition process, with all the program slips, have tended to ease the burden faced by the test ranges.  Lord knows what would happen if all the programs that claimed to be ready for testing in 2004 actually showed up for testing. If the latest acquisition initiatives deliver what they hope for, then a greater fraction of programs should be ready for testing on or near their schedules.  In this respect, I fear the T&E community might not be prepared for success in acquisition reform. A capable test infrastructure to include appropriate targets, instrumentation, etc., will have to be available at our test ranges and facilities.
So, what’s the bottom line? First and foremost, we have a lot to be proud of over the past several years in our demonstrated flexibility and responsiveness to an ever-changing acquisition landscape. Our record of early involvement and the fruits of that involvement are also praiseworthy. We have no choice but to continue and even expand our involvement earlier and continuously throughout the life cycle of systems. But, I am concerned with the increasing demands on our resources necessary to make those involvements continue to pay off. 

We need to do much more in cultivating and serving the users, the operational forces, as prime customers for our products. The Joint Test and Evaluation Capability should play a big role here. Warfighters need to know the capabilities and limitations of the new systems they are deploying, based on our best estimates of what the testing to-date has demonstrated.  

The Joint Test and Evaluation Capability will probably borrow a lot from the Joint Training Capability. One key that I believe will connect them is the careful enumeration of the military tasks that is catalogued in the Universal Joint Task List. The tasks, standards, and conditions there can be a basis for comparison of current and new capabilities. It ought to be an important item in the new “Requirements Generation” process we will hear about later that is called JCIDS – the Joint Capabilities Integration and Development System.  

While acquisition reform has aimed at making substantial reductions in cycle-time, by at least a half in most cases, we in the testing community should be looking at ways of cutting testing turn-around times in half. 

I reject the claims of the many critics of the testing process that overall OT&E costs and schedules are excessive – in fact, they’re a very small part of system costs (recent Rand study); the costs of skipping tests, of avoiding adequate tests, of skimping on either DT or OT can be huge (as well as cause loss of lives).  We started the RAH-66 Comanche, V-22 Osprey and F-22 Raptor programs in the early 1980s.  After roughly $7 billion and twenty years of effort, the Comanche is being terminated while still several years from its IOT&E and a production decision. The V-22 program has spent over $16 billion and taken more than twenty years, during which it unfortunately skimped on DT and paid the price in a failed OPEVAL in 2000.  It is now embarked on an event-driven test program that will culminate in a second OPEVAL in early 2005.  After $36 billion and nearly twenty years in development, the   F-22 is about to enter its IOT&E heading for a production decision this coming fall.  Now, I challenge you to show me where operational testing has held these programs up or has cost us an arm and a leg as some of our critics would claim.
In closing, I continue to believe the T&E community -- in both industry and government, both technical and operational testers -- has served the department very well over the years.  The success of our operational forces in the last several conflicts reflects that dedication to deploying systems proven effective, suitable and survivable on our ranges and in our facilities. But, the increasing complexity of systems and tactics to be tested, the need for better trained people in the T&E business, the massive amounts of data becoming available and the concomitant requirement for more sophisticated evaluation techniques/approaches, all call for new and innovative strategies and capabilities for T&E. I hope this conference does not degenerate into a reminiscence session. We face challenges in the future as we have in the past in ensuring that our soldiers, sailors and airman are equipped with the best equipment our nation can provide.
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