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Note

The idea for this paper was sparked by a project we are working on with
Digital Equipment Corporation, Europe. The project entails the
implementation of an expert system for computer board diagnosis across
multiple sites.

The current version of this paper does not yet include along with the
framework presented, a particular example, or "instantiation" of that
framework. The final version is upcoming and will include examples drawn
from the DEC case study.

Rob Weitz

Arnoud De Meyer



Abstract 

This paper addresses the problem of managing the development and
implementation of a large expert system in an organization. A traditional
systems analysis and design methodology is used as a framework to highlight
similarities and differences in managing large scale traditional computer
based projects and large expert systems. As a non-technical, prescriptive
guide, this article focusses on defining at each stage in the project, the
tasks to be accomplished, resources required, impact on the organization,
likely benefits and potential problems.

Introduction

Research in the field of Artificial Intelligence (AI) signals great
promise for the next generation of hardware and software. At the present
time, expert systems are arguably the most commercially successful product
of Artificial Intelligence research; they have crossed the threshold of the
laboratory and are beginning to make their presence felt in real world
applications. To date however, the management of their introduction into
the workplace and their impact once there remain largely unexplored. This
paper presents a prescriptive guide for managing large scale expert systems
from inception through implementation and maintenance. It is motivated by
experience with the development of a large expert system by an international
company, the growing literature of cases describing expert systems in
practice, and the belief that management and organizational considerations
(as opposed to technical wizardry) must remain paramount for the success of
such systems to be achieved. The thrust of this paper is to focus awareness
on 1) the processes and resources required for an expert system project, 2)
the costs and benefits of such an undertaking, and 3) organizational and
task changes likely to result from the introduction of the system. This
paper is not a technical guide for building expert systems; technical
concerns are expressed here only insofar as they are inextricably linked to
the management of such systems.

Expert Systems and Information Systems

A great deal of experience has been gathered regarding the design,
implementation and maintenance of "traditional" computer based systems, from
both technical and management viewpoints. The pitfalls, players and
positive practices have been identified in a large body of existing
research, and are well described in the information systems literature. The
management of expert systems does not lie completely independent from this
previous computer based project management experience. Indeed, keynote

speakers at recent, major AI conferences have repeatedly emphasized that

expert systems will become invisible - that is, they will be part and parcel
of traditional systems. This paper builds on the existing groundwork by



taking as a framework a traditional systems analysis and design (SA&D)
methodology and adapting it for application to expert systems.

Expert Systems

Expert systems (ES's) are computer programs for solving difficult,
"fuzzy" problems in domains where human expertise is normally associated
with a great deal of training and experience. Application areas to date
include such areas as medical diagnosis, chemical analysis and computer
system configuration. Expert systems are typically characterized by:

performance levels at, or exceeding, those of experts in the problem
domain,

the utilization of large amounts of domain specific knowledge,

the ability to use incomplete or uncertain information,

the capacity to explain their behavior (a kind of self-knowledge),

symbol manipulation, that is "reasoning" about objects, as opposed to
numerical manipulation (which typifies traditional computer programs).

Expert systems are built in an iterative, incremental fashion via repeated
interviews between one or more domain experts and a "knowledge engineer".
Briefly, the task of the knowledge engineer is to elicit the expert
knowledge, map the knowledge into a suitable structure and actually code the
knowledge using appropriate software and hardware. The process tends to be
tedious and time consuming and has in fact been referred to as the
"knowledge engineering bottleneck".	 A good overview of experts systems in
general, and of the building process is provided by Hayes-Roth et al.
(1983).

For ES's the importance of early development of working prototypes is
stressed. The prototype is incrementally improved and its capabilities
expanded by repeated trials with the domain expert and actual use in a test
environment. In fact, several versions of the prototype are typically
successively developed, until a sufficiently evolved version is realized for
possible release.

Building and implementing an expert system is both time consuming and
resource intensive. While improved software environments have helped speed
development, and recent experience has suggested some guidelines for easing
the overall process somewhat, existing verifiable applications of expert
systems suggests that, for large systems, the time required to go from

prototype to implementation is typically on the order of person-years, with

costs measured in at least the tens of thousands of dollars. For a case in

point, see Linden (1982). Clearly, larger systems (as measured by amount of

knowledge captured by the system and by number of users of the system)



require more effort than smaller systems. In any case, it seems that the
value of automated expertise supports the magnitude of these efforts.

A Traditional Systems Analysis and Design Framework

Creating a large computer based system for more than personal use is a
complex task requiring technical skills, creativity and good management of
resources. A guide for this process has been established through experience
and while details vary from source to source, the overall thrust is fairly
standardized in the information systems literature. One such systems
analysis and design framework is provided in Figure 1, and is due to Lucas
(1982). As described previously, this paper adapts the traditional systems
analysis and design procedures for use with expert systems.

Figure 1 

A Traditional Systems Analysis and Design Framework

(from Lucas, 1982)

Inception

Feasibility Study

Systems Analysis

Design

Specifications

Programing

Testing

Training

Conversion/Installation

Operations

The bulk of the rest of this paper traces this outline as it applies to
expert systems; fundamental variations of the traditional systems analysis
and design process are noted, and described or referenced.



Inception

Inception refers to the realization that a computer based system can be
used to facilitate some procedure. The procedure may be one already
existing in the organization, or one that is being proposed. At this stage
the envisioned system is naturally somewhat murky in its details, though the
overall goals - to improve some process, reduce costs, ease a production
bottleneck, for example, are more clear. Several variations of possible
systems are likely entertained at this point. The question proposed here
is, why should the envisioned system (or one of the envisioned systems) be
an expert system?

It should be kept in mind that expert systems are not cheaper or easier
to build than conventional systems; it is more realistic to assume the
contrary. Therefore, there should be strong, positive reasons for
proposing an expert system solution. Simply stated, an expert system
should be proposed if there is a good correspondence with the task under
consideration and the characteristics of expert systems. Criteria for tasks
well suited for expert systems have been enumerated elsewhere (see Bobrow et
al., 1986 for example). These criteria are briefly summarized below.

Expert systems are used to replace or assist experts. (A rough
definition of an expert is someone who can solve difficult problems more
quickly and with less effort than a non-expert. Typically, expertise is
acquired through lengthy training and experience and is limited for an
individual to a particular field of knowledge.) Insofar as technical
criteria are concerned, for applying an expert system to a problem, the task
should clearly

Entail reasoning about symbols, that is, "things". Mathematical
calculations, no matter how complex, may be handled with traditional
programs.

Involve a well circumscribed, limited field of knowledge. Expert
systems are not general problem solvers.

Be difficult, but not too difficult. As a general guideline the task
should take a human expert somewhere between minutes and hours.

Given the above necessary conditions, an expert system is more strongly

recommended for tasks that

Have semi-structured solution processes. Expert systems were created

in an attempt to model problems that do not have algorithmic or "step-

by-step" solutions.	 (Traditional, decision tree programs were suitable

for these type of problems.) Expert s y stems arc well suited for tasks

where a body of loosely structured knowledge exists; this technology
was designed for capturing the heuristics or "rules of thumb" for

arriving at good solutions.



Require explanation to the user of the system's reasoning in solving
the problem.

Involve reasoning with uncertain or incomplete information.

The following sampling of appropriate tasks for expert systems should help
clarify these criteria: medical diagnosis, mechanical/electronic
troubleshooting, credit rating, insurance adjusting, portfolio management,
equipment design.

The above criteria are purely technical requirements, and define the minimum
considerations for further pursuing the process of thinking about applying
expert system technology. Related to the above technical concerns are more
organizational requirements for an expert system to be envisioned as a
solution. These include that

Human experts exist and are willing and able to participate in the
project.

Human expertise is scarce and/or expensive.

Management is likely to commit the required resources to the project.
(This implies that the task is viewed as an important one.)

At the inception stage, some indication that these non-technical concerns
are satisfied must be sensed, or at least their negation must not be
evident. It should be clear at the conclusion of the feasibility study
whether or not these requirements are indeed satisfied. The next section
discusses the feasibility analysis and will elaborate on these
considerations and others.

Prototype

This stage does not exist in traditional SA&D; its primary purpose is
to demonstrate technical feasibility of the project. Prototype in this
sense means a scaled down (in scope, power or both) version of the fully
envisioned system. This formal prototype stage is suggested because 1) it
may be hard to know what is feasible when it comes to automating expertise
without attempting a working, trial version, 2) given the newness of the
technology (and the hype that surrounds it) a prototype can help set
realistic expectations, 3) a demonstration can serve to garner and solidify
enthusiasm for the project and 4) a phased approach involves less risk.
Finally, due to the incremental nature of building expert systems and the
software development tools created to support this development, prototypes
may be built rather quickly.

The prototype stage begins with a formal proposal to proceed with the

development of a demonstration prototype. The proposal for the prototype is
a brief report which includes the areas described in the previous

"Inception" section, plus an outline of how the envisioned system will work,



what it will do, and the costs and benefits expected. The resources and
time frame required should be broadly sketched for the entire project, and
firmly specified for the demonstation prototype phase. Criteria for judging
the success of the prototype should also be detailed. (The prototype should
be evaluated with the goal of demonstrating technical feasibility in mind,
high level proficiency in the task domain not being intended.) This
proposal is a rough-cut version of the feasibility study described in the
next section. The purpose of the proposal is to garner enough interest and
commitment to proceed with the prototype; the decision to proceed with the
full blown project will be taken when the prototype is ready for
demonstration. At that time the full feasibility study should be prepared.

As discussed previously, all expert systems are built through
incremental improvements of working, sub-expert versions of the system.
Each of these working versions may be termed "prototype". The prototype
proposal specifies a fixed date at which the system, such as it is, will be
accessible for demonstration purposes. This time period is on the order of
weeks or months, and depends on the resources and time constraints relating
to the project.

Feasibility Study 

As the prototype is realized, the full nature and scope of the
envisioned system become more clear. The decision to proceed with the
full project will depend on the performance of the demonstration prototype
and the results of a formal feasibility analysis. This analysis is
comprised of a comparative evaluation of all conceivable alternative
systems. (At minimum a single new system is proposed and evaluated with
respect to the existing procedures.) The ultimate purpose of the
feasibility study is to select the best of all possible alternatives, but
this part of the analysis serves many other purposes. Among these, it helps
solidify ideas, provides a common source of reference, and serves as a focus
for gaining commitment from users and management.

The contents of a standard study report are outlined below. Following
each directive is a description of how that directive applies to an expert
system feasibility study. The report should:

Describe the current system including a rationale for changing it.

As the saying goes, "If it ain't broke, don't fix it!"
Shortcomings in the current system and improvements provided by

the suggested system should be clearly specified. Expert system
proposals based on rationales of selecting a "high tech, state-of-

the-art solution" should be rejected.

Explain why the particular solution is proposed, as opposed to some
other alternative; already existing, similar systems both inside and

outside the organization should be referenced if possible.



Why is an expert system appropriate? The previous section
describes problems and environments which suggest an expert system
solution.

Lay out the goals, scope and objectives of the envisioned system.

It is important to set realistic expectations for the proposed
system. Terms such as "artificial intelligence" and "expert
systems" tend to spur the imagination. Bear in mind that this
technology typically cannot do what a human expert cannot do and
that, in any case, the breadth of knowledge encompassed by the
system will be limited. Specify the bounds of the proposed
system; i.e., what are not the goals, objectives and expected
capabilities of the system.

Describe in a detailed way what the proposed system will do. Include
in this description exactly how the system will work, who will use it,
how the task itself and related tasks will change.

The following questions should be addressed. Will "experts"
themselves be using the system (i.e., doctors using a medical
diagnosis system) or will "technicians" use the system? What
skills will be required of the users? Will the users be new
employees or current workers already doing the task under the
present system? If current workers, how will their input into
system design, and their goodwill in general be solicited? Will
the system "de-skill" their task, and if so how do they feel about
it? How will job responsibilities and lines of communication
change? The overall technical specifications should be outlined;
i.e., how the system will interface with existing information
systems, data needs, input/output mechanisms, performance
requirements, etc.

Detail the resources required, when they will be required and from whom
they will be required.

For the proposed project, allocations should be included for
knowledge engineers, domain experts, programmers, hardware,
software, training, and travel expenses. Note that the
participation of domain experts is crucial, while their time is
typically at a premium. (Hence the value of automating their
expertise.) Provisions for re-specifying their job description to
include work on the new system should be detailed. Commonly,
programmers are required to write user and system to system
interfaces. A fuller description of all the players required for
such a project and how they diffet from those involved in

developing a traditional system is given at the end of this

section. As with traditional systems, the choice of hardware and
software is one of making trade-offs. Indeed, much of the

criteria (price, speed, compatibility, reputation of supplier, for



example) are the same. Hardware selections fall into three
categories: microcomputers, mini's/mainframes, and workstations.
Special purpose expert system development software (typically
called "shells" or "environments") exist for each category of
hardware and ease the programming task considerably. It is
typically the knowledge engineer's responsibility to choose
appropriate hardware and software for the project. (For more
details on hardware and software selection see Harmon and King,
1985, and Gilmore and Howard, 1986. For more on the specifics of
the knowledge engineering process see Hayes-Roth et al., 1983.)

Provide a cost-benefit analysis. This analysis should include both
tangibles and intangibles; typically some estimates are required, but
the process should be supported with a sensitivity analysis.

Benefits commonly ascribed to expert systems include: preservation
and dissemination of scarce expertise, relieving experts of
tedious tasks and thereby allowing them to concentrate on more
difficult/more interesting problems, speedier solutions and more
consistent problem solving. Important costs include: personnel
(i.e., knowledge engineer and expert), software and hardware
(perhaps specifically for expert system development and use), and
those expenses associated with training, maintenance and updating.

Define, as best as possible, evaluation criteria and agree on a how the
success of the system will be measured. The evaluation criteria should
be utilized during the periodic reviews.

Expert systems will typically be evaluated on a host of criteria.
These include the quality of the solution, the speed of solution,
the manner in which the solution is reached (transparency),
breadth of knowledge, explanation and help facilities, user
satisfaction, and the ease with which the system can be
transported, modified and updated. The relative importance placed
upon each of these criteria is determined by the project's goals
and objectives. The criteria should be established by the
ultimate users of the system and the managers of the function in
question, in conjunction with the developers of the system.

Specify a timetable for the project, including periodic reviews and
expected status of the system at each review.

As mentioned above, expert systems are developed incrementally.
The first review should occur when a "somewhat competent"

prototype system has been developed and some results have been
obtained regarding its peiformance.	 (This review should take

place roughly six months from the start of the development work.)

Feedback from this review should direct further technical work on
the system, while any bureaucratic difficulties which have

surfaced should be aired and attended to. Attendees at the



meeting should include those involved with development,
representatives of the ultimate users of the system, and those
responsible for the direction of the project. At minimum, one
more review will be required (on the order of 6 months after the
first meeting) to decide to either release, delay or kill the
project.

Assign ownership of the system over the course of it's lifetime.

In many applications, updating of the knowledge encompassed by the
system is a large, ongoing job due to the nature of the task in
question. Consider, for example, a diagnosis expert system for
some large piece of machinery. Frequent updates will be required
if new models of the machine are produced, parts (or part numbers)
change, and new faults (and procedures for finding them) appear as
the machine ages. Responsibility after release of the system may
or may not rest with the developers, but in any case this
responsibility and the mechanisms for undertaking the maintenance
task should be made explicit.

Many of these points will be elaborated upon in the subsequent sections.

Some comments about the players involved in expert systems development
and how they compare with those for traditional systems are in order. In
traditional systems, three major players are identified: users, the
information systems (IS) department, and management. Much has been written
of the responsibilities of each of these agents over the course of the life
of the information system project (see Lucas, 1982 for example). Briefly
stated, ideally the user participates in the design process and may in fact
originate the project idea. The user is best equiped to understand the
workings of the present system and therefore to provide input for system
specifications, and good test examples. Clearly user satisfaction with the
system is an important criterion for success. The IS department reviews the
feasibility study, designs the system, specifies system alternatives and the
trade-offs they imply (languages, "off-the-shelf" or special purpose
programmes, use of service bureaus, batch versus time sharing mode,
hardware, etc.), handles the required programming, documentation, training,
conversion and maintenance. Management responsibilities are overall
approval and direction of the project, and providing commitment in terms of
resources and recognition.

Expert systems projects include additional players. First, the domain
expert is not necessarily a typical user of the system. If the domain'
expert is in fact just an "average user", this user's involvement in the
development of the system will, in any case, be much more intimate that of
typical user involvement in traditional systems. 	 Second, the position of

knowledge engineer requires skills that are not necessaril y found in IS
departments. This role may he filled by grooming in-house personnel, or

through external services. These services may be obtained via independent



consultants, expert system software companies or expert system hardware
companies.

In traditional system development, the IS department has the
responsibility for choosing outside vendors and services. The situation is
analagous here, with many of the trade-offs (such as reputation of the
company, cost, type of service provided) being similar. However, the IS
department must be knowledgeable about ES technology, and the market in
order to evalulate these trade-offs. Further, the IS department will have
to work with the external organization to promote a smooth interface between
existing systems and procedures and the new system.

If an outside organization is contracted for developing the system,
arrangements for transfering ownership to the IS department (and what that
ownership entails) should be specified.

Analysis, Design, Specifications, and Programming

In developing traditional information systems, each of the steps of
analysis, design/specification and programming is separate and distinct; one
does not proceed to a subsequent step until finished with the previous one.
In the analysis phase, the current system is studied; transactions, data
volumes, decisions made, etc., are detailed. Design/specification of the
new system involves enumerating hardware and software, input and output
files, media, procedures for use, security and error control. Writing and
testing the program follows the design phase.

For expert systems, some analysis, design and detailing of
specifications is required for the prototype proposal, and a large part of
these tasks plus some programming is completed as part of the prototype
system and feasibility report. These processes however are far less
differentiated in expert system development than for traditional systems.
In fact, these processes more closely resembles a paradigm for decision
support system development. (See Sprague and Carlson, 1982 and Keen and
Scott Morton, 1978 for example.)

The incremental, iterative procedure for building ES's has already been
described. This is a function of the fact that experts simply cannot sit
down and fully and completely specify their own problem solving behavior.
Expert systems are constructed as a collaborative and iterative effort
between one or more knowledge engineers and one or more domain experts. The
knowledge engineer is experienced in eliciting knowledge from an expert,
structuring knowledge such that in can be programmed, and then coding the
knowledge. Working from the first prototype, the knowledge engineer can
improve, refine and expand the capabilities of the system through further
interaction with the expert. This loop: eliciting, structuring and coding
knowledge is traversed many times before a suitable for release version is
produced.	 Here, programming may be considered to be a function of the
analysis, design and specification of the system and visa versa.



At the beginning of the development of the system, infrequent contacts
between the knowledge engineer and the expert will suffice; as development
proceeds, more frequent and more lengthy meetings will be required. In any
case, it is crucial that the expert has sufficient time and incentive to
work with the knowledge engineer on the system.

Testing

The project report which includes the feasibility study should specify
a timetable for release of the system, first as a trial or test version, and
later as the "product" version. The test version receives limited
distribution and is used to fine tune the system for general release. For
each release, the system should pass the minimum requirements set up in
advance in the project report.

Disagreement and uncertainty concerning the evaluation procedure is
likely to exist. Knowledge engineers may be most concerned with technical
criteria, and users with quality interfaces, while managers worry about how
the system will help solve "business" problems. (Even a purely technical
evaluation based on the quality of solutions provided by the system may be
difficult to conduct. For example, experts themselves may have differing
opinions as to what constitutes a "right" answer.) While disagreement may
exist as to how to evaluate the system, the time to resolve such differences
is prior to development. (See Hayes-Roth et al., 1983 for a good discussion
of evaluating expert systems.) In any event, expert systems must be
evaluated under multiple criteria. Possible evaluation criteria include
whether use of the system:

Results in better solutions.

Results in faster solutions.

Results in more consistent solutions.

Provides greater worker satisfaction.

Is easy to use.

Reduces training time (for the human users).

Reduces dependence on scarce individuals.

Has resulted in greater insight into the problem.

Reduces the number of extremely bad solutions.

These criteria, should be easy to derive from the goals of the system as

stated early in the project. The more difficult part is measuring how the
system fulfills these criteria. While some data collection procedures may



already exist, (time or quality standards for diagnosis tasks, as an
example), data collection may have to be initiated as part of the project to
allow for a "before and after" study. While the level at which the system
satisfies each criteria may be flexible, other requirement may be both easy
to determine and rather fixed, for example:

Time to repair must be reduced by half.

"Grade 1" technicians must be able to do the task (with the aid of the
system) as opposed to the "grade 5's" who do it now.

Calls to the resident expert for help on difficult problems must be
all but eliminated.

The number of people doing the task should be reduced by 10%.

During testing, the system should be pushed to discover its limits, in terms
of the range of its knowledge, but also on very traditional dimensions:
security, back-up procedures, and error handling, for example.

User and/or management satisfaction with the system can be assessed via
formal questionaires or interviews. Acceptance will be predicated on not
just how well the system does what may be narrowly defined as it's task, but
also on it's ease of use, intuitiveness of the interface, appropriate help
facilities, speed, and on how well it helps the user in doing the task as
(s)he sees it. A more fundamental question regards not the system per se,
but rather the individuals for whom the system is designed. Knowledge
workers, may or may not want a machine looking over their shoulders while
they do their jobs, particularly if they view the system as skill or
prestige reducing. (Doctors are the classic case in point.) This
possibility should be addressed early in system development, so that
disaffection due to resentment does not show up among users at the
evaluation stage.

As with traditional systems, both tangible and intangible outcomes will
likely need to be measured; release of the system is, of course, contingent
on the benefits outweighing the costs.

Training, Conversion/Installation

Training, conversion and installation are similar to that for
traditional systems. Appropriate documentation should be developed by the

knowledge engineer in conjunction with the IS department if necessary.
Training procedures are set up in cooperation with the user:-; and management
Hopefully, conversion may be phased in, vith the date for onvetsion agreed

upon by all those involved.	 As with traditional sy s tem s . the question of
compatibility of hardware and software is important. With e>:pert systems,
compatibility may focus on the use of AI languages or specialized

workstations which need to interface with more conventional hardware and



software. Smooth methods of accessing company data, and generally
interfacing with existing systems is frequently a necessity. These issues
should have been planned for in the design phase.

Operations

Assuming an outside agent has been involved in developing the system,
the arrangement should include provisions for ongoing maintenance and
of the system, in the traditional sense (i.e., information "hot-line",
software revisions, etc.). Maintenance duties which are the responsibility
of the IS department should be clarified.

Particular attention must be paid to the updating function as expert
systems work in knowledge intensive areas, and problem solving knowledge in
practical applications frequently changes. Updating may be required for
knowledge proper, for data the system uses, or both. Some assessment of the
extent of updating should be made early in the project, based on the nature
of the task. For the XCON system, Digital Equipment Corporation's ES for
configuring their Vax family of computers, some eight individuals are
employed full time on the updating, that is, collecting and encoding task.
This huge effort is due to the fact that the system must constantly be
modified to work on new products (McDermott, 1984). An estimate of the
frequency of knowledge updating and the assignment of updating
responsibilities should be part of the project report.

New knowledge (and alterations to the system independent of the
knowledge base) will likely be suggested by users of the system,
particularly if they are experts. Some formal mechanism should be
established to capture these suggestions, and system performance in general.
Unfortunately the knowledge encapsulated in expert systems cannot be updated
simply by adding knowledge. (Automated updating, that is, updating
performed entirely by users suggesting new knowledge to the system, is an
important area of research in AI. Of course, systems which learn from their
own mistakes, another research area, would solve this problem.) Aside from
having to put the new knowledge into a form the system can understand, the
new knowledge must be tested for its affects on the existing knowledge.
This is to say that individuals familiar with the details of structure and
operation of the system must be involved in the updating task, in addition
to domain experts. If the system was developed by knowledge engineers
outside the organization, updating will have to be performed with the
assistance of these knowledge engineers. Alternatively, as part of the
project sufficient expertise must be brought in - house (i.e., to the IS
department). Again, depending on the nature of the task, its projected
future requirements, and the data involved. updating may hr a considerable

job.



Summary

Figure 2 provides an outline of the life cycle of an expert system, as
described in the preceeding pages. These phases have been defined, and a
prescriptive guide toward managing the resources and responsibilities
required over the course of this life cycle was presented.

The task of managing the development and implementation of a large
scale expert system is in many was similat, but in substantive ways
different than that for large, traditional computer based systems. This
paper has served to highlight the similarities, describe the differences and
provide a rationale for the contrasts.
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Figure 2 

Life Cycle of An Expert System

Inception + Prototype Proposal

Approval of Prototype Development

Working Versions (Incremental Improvements)

Demonstration Prototype + Feasibility Report

Approval of Project

Development of System for Test Release

Approval of Test Release System (Evaluation Criteria Passed)

Test System Released

Evaluation of Test System Performance

Improvement of Test System For Final Release

Release/Conversion (perhaps phased in)

Maintenance/Updating
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