" AD-A128 859

UNCLASSIFIED

SOF TWARE TECHNOLbGY FOR ADAPTABLE RELIABLE SYSTEMS
(STARS) FUNCTIONAL TAS..(U) OFFICE OF THE DEPUTY UNDER
SECRETARY OF DEFENSE RESEARCH AND E.. 30 MAR 83

’ F/G 8/2




28.2

o

n

el
=ik
o B R
= |
22 Jlis e

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A




~m—- .

wAl1288569Y RO L

c.;n acctgg. 3 -‘-‘lc--u.sﬁnff-uuu:

4 VL tane Subisnee. > 1veg o --Gy/n ~OD CoveALD
Software Technology For Adaptable Reliable Systems
. (STARS) Functional Task Area Strategy For
Support Systems S PLATORWING ORG. ALPORT NuuBCh
3. apTwORd. ® CONTRACT ORCRANT WUNBCLA(e)
The Do Joint Service Task Force on the Software
Initiat.ve (STARS)

13 SLRIDRNING ORCANIZAYION S AME AND ADDRNESS V0. PROGRAM E£LEVENT. PROJECT, TALK
{ AR A S wORK UNIT NUVBLAS

in. CONTROLLING ODFFICE manE AnD Abp.tl‘ 12, MEPFPOAT ODAYE
' Deputy Under Secretary of Defense March 30, 1983
Research & Advanced Technology 13 NUMBER OF PAGES

Washington, D.C. 20301

13 MONITORING ACENCY WAME & ADODKLSSN! dilferont lrem Conirelling Othice) 15 SECUMITY CLASS. (of thie sopont)

Unclassified

1% DECLASSIFICATION. DOWNCGRADING
SCHEDULE

i

¢ DeSYMIDUTION STATEMENT (of this Repary)

Approved for public release; distribution unlimited

f;x—
V2. DISTRIBUTION STATEUENT (of the sbotrocs ontered In Bloch 20, Il @11fsiant fros Report) i .,j
L, T ECTE
Unclassified " '
4 JUN3

15. SUPPLENENTARY NOTES IS .
. éi—-ﬁ A

3. WEY YORDS (Continue an revarse oide 5t nocossary and idontily by bleoch number)

Ala, Defense Contrzactors, STARS, embedded computers, reliable, adaptable, hardware,
automated tools, support environments, mission critical » military systems, system
interface standards, software engineering institute, software initiative, life-cycle
costs, KIT, KAPSE, methodologies, evolutionary environments.

m ADSYRALY /Coanstnve an slde 8 ary and identily by bleoch sumbed) .

C This functional task area strategy describes the broad, achievable requirements
€D for accopplishing the relevant STARS objectives. Its main purpose is to help guide
the implementation process.

Lad
|

(e

woaam T} coivion oF t wov es s emscraTE

UNCLASNIFIED
$7N 0102- L 01 4- 0000 SECTRTY CLAIPICATION OF Vit PAGE (hen Dot Brieved,

e i mee o e o~ )
nas o ~— - .
- - -

I e T A o M e 12 R b e A A2 v e b e A AP REPwepts # . wtm g e e e - e

RalE L T T

cudsh




SOFTWARE TECHNOLOGY FOR

ADAPTABLE, RELIABLE SYSTEMS (STARS)

FUNCTIONAL TASK AREA STRATEGY FOR ‘

SUPPORT SYSTEMS

Department of Defense

30 March 1983




At s - - N L L o

FOREWORD

This strategy document is one of eight functional task area
strategies produced by the STARS Joint Task Fofce. All of the docu-
ments produced by the Task Force, including the general STARS Program
Strategy document, are listed in the STARS Joint Task Force Report.

This document identifies the scope, sub-objectives and stra-
tegies designed to provide the conceptual approach for accomplishment
of the STARS Program objectives in the support systems functional
task area. It identifies and describes the high-level activities,
products and capabilities. In order to provide full understanding,
background and rationale material is sometimes covered that is also

in STARS Program Strategy.

These functional task area strategy documents do not attempt to
delineate the detailed plans, costs and procedures for bringing the
proposed products and capabilities into being and dc not identify the
form of the particular projects that will undertake the work nor the
organizations in which the work will be accomplished. Instead, these
strategies are intended to guide the process of such implementation
planning and accomplishment,

Indeed, because of the high degree of linkage among the func-
tional task areas, implementation plans and acquisitions may well
combine related capabilities and products across areas., Individual
projects may tackle only part of one subtask from a functional area
or several subtasks from several functional areas,

Thus, this functional task area strategy describes broad,
achievable requirements for sccomplishing the relevant STARS objec-
tives. Its main purpose is to help guide the implementation planning
process. -

AdaR is a Registered Trademark of the Department of the Defense,
Ada Joint Program Office.
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1.0 PREFACE

This document identifies the scope, objectives and strategy for
the Support Systems task area of the STARS program. It is based on
the Software Initiative Strategy delineated in [1] a 25 January 1983
draft plan and [2] that was modified as a result of the Software Ini-
tiative Workshop held in Raleigh, NC on 7-9 February 1983, It
presents a strategy for technical activities; it is not an implemen-
tation plan. Thus, it identifies the work that needs to be done, not
the form of the particular projects that will undertake that work nor
the organizations in which the work will be accomplished. Individual
projects may tackle oanly part of one subtask from this area, or parts
of several subtasks, possibly including subtasks defined in other
functional task areas within the STARS program. Similarly, various
organizations may provide resources for performing STARS activities,
Clearly, the Software Engineering Institute, proposed as part of
STARS, will play an important role in implementing the plan for the
Support Systems area. '




2,0 OVERVIEW

The Support Systems area within the STARS program focuses on the
preparation and support of demonstrably effective software develop-
ment and in-service support in DoD software-intensive systems., In
this document, the term "environment" is used in its technical sense
to connote a "core" set of basic tools and an integrated, extended
set of support tools. The "core" (or the core environment) is rela-
tively invariant over time (i.e., it evolves slowly), whereas evolu-
tion of the tools and toolsets is planned. The term "support system"

encompasses both environments and methods.

The Support Systems area serves as a conduit for delivering
results of STARS activities to the software community. It does this
by incorporating the results and activities of many of the other
areas of the STARS program into integrated environments and toolsets.
Thus, the Support Systems area is a cornerstone of STARS in that it
provides environments that demonstrate‘progress made toward achieving

the program”s objectives,
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3.0 SCOPE

‘»t;fhe scope of the Support Systems task area covers 1) the conso-
lidation and development of evolutionary software development
environments for mission-critical software systems; 2) the develop-
ment of enhancements to the environments by integration of more
advanced automated tools to support the entire life-cycle process; 3)
research and development along both evolutionary and revolutionary
paths; 4) demonstration of value and effectiveness of the methods and
environments developed; and 5) tramsition to the wide availability

and use of the products of the task area.

The primary focus of the Support Systems task area is 1in
developing evolutionary environments to support the development and
in-service support (maintenance) of mission-critical software sys-

tems, This includes the early consolidation and development of tools

into’ coherent collections, the engineering of productioa-quality ver—

sion$ of the support environments, .and the fielding of results to the

user community. Enhancements to the enviromments would be primarily

through the integration of more advanced automated tools which sup-:

port the entire software development and maintenance life-cycle.
Although these enhancements are intended to be evolutionary, demon~
strated revolutionary results would be incorporated into the environ-
ment. If necessary, the radical redirection of the environment to

adequately incorporate these results would be undertaken.

In addition to producing the fielded environments, this task
area in conjunction with the Humsn Engineering and Application-
Specific task areas would produce standards and interfaces to enable
the further incorporation of additional tools through the market-
place. These standards and interfaces would help focus the market

and provide a means for the Support System results to be cumulative,_

|
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In support of the primary focus on developing environments,
research would be carried out along both evolutionary and revolution-
ary paths. This activity includes research in disciplined and effec-
tive methods for developing and maintaining software-intensive sys-
tems, study of methods and techniques for building or generating
environments (particularly wuseful for tailoring environments to
application-specific areas), and research in alternative paradigms
for software development. Examples of the latter research thrust
include the knowledge-based systems paradigm, the formal
verification-oriented paradigm and the rapid prototyping paradigm as
well as the apprspriate tools in the environments necessary to sup-
port the particular approach. These research thrusts may be pursued

individually or in combination with each other.

Work on methods and tools that are generic is clearly within the
scope of the Support Systems area. In addition, .activities related
to methods and tools that are goal-, target system~ or application-
oriented would be included in the Support Systems area whenever that
work is not more meaningfully done within the context of one of the
other STARS functioral task areas. In many instances, goal-, target
system—- or application- oriented methods and tools would be identi-
fied within other task areas; for example, tools supporting project
management are identified within the Project Management area, In
some cases, however, tools supporting a particular goal, target or
task may not fit appropriately within any other area and these would
be within the scope of the Support Systems area. Also within the
scope of the Support Systems task is the quantitative assessments of
the value of support eunvironments by developing experiment-based
demonstrations and evaluations of methods, tools and environments.
This activity would be carried out in conmjunction with the Measure-
ment task area. It includes designing the experiments, instrumentiyg

the environments so that the necessary measurements can be made, con-




ducting the experiments and interpreting the results of the experi-

ments in terms of the value of the methods, tools and environments.




4.0 OBJECTIVES

The overall goal of the Support Systems area within the STARS
program is to prepare and support demonstrably effective software
development environments and methodologies which are suitable for use
in the development and support of DaoD mission-critical software sys-
tems. Activities in this area should provide for the integration of
methods and automated tools, developed both within and outside STARS,
to form environments that encourage and support the use of discip-
lined software development methods. The underlying premise is that
methods, languages and tools should together form a coherent frame-
work, held together by a realistic, modern view of the system life-
cycle. The approach described in this document to achieve this goal
takes a long~term view,. but nonetheless provides for the early
demonstration of the value of these methods and environments, fol-
lowed by their fielding in both the defense and the broader software
production and maintenance community., The overall goal of the Sup-
port Systems area can be articulated into a set of specific objec-
tives:

o Provide production-quality enviromments that support the
full life~cycle of mission-critical software;

o Evolve a realistic modern concept of the life-cycle;
o Demonstrate improved understanding of how to integrate
tools, methods and management practices and how environments

support methodologies and life-cycle models;

o Experiment with and actively promote use of methods and
environments on real development efforts;

o Support the research necessary for a continuing technology
flow and integrate this research into the environment.

The remainder of this section elaborates on these objectives.

b



4.1 Provide Production—Quality Environments

The primary objective of the Support Systems task area is to
provide production-quality environments that support the full life-
cycle of mission-critical software and thereby support the different
classes of wusers involved in the various life-cycle activities.
These activities include analysis and development, testing and verif-
ication, management, quality assurance, configuration management, .and
auditing. These environments would be models of an integrated exten-
dible tool set that would evolve from a core environment available
during the early phase of the STARS program. They would be easily
rehosted and retargeted and would incorporate state-of-the-art tech-|
nology in user interfaces, hardware and networking. The environments
would serve as a testbed for the integration of tools and methods and
would be developed from an evolutionary methodology for building
environments.

4.2« Evolve DoD Life-Cycle Concept

In support of the primary objective of the Support Systems task
area, it is crucial to evolve a realistic modern concept of the
life-cycle which treats software development as an incremental pro-
cess and considers maintenance and change as essential components of
the life-cycle. This life-cycle model must accommodate the profile
of DoD mission-critical systems that have the following characteris-

tics:
0o Large-scale, real-time and fail-safe
o Long-lived and continually changing

o Developed by a large team and maintained by a different
organization

o Coexists with older systems and interfaces with unique
hardware. ’.




Another key requirement is that the model foster reusability and

increased reliability of the software developed.

This concept of the life-cycle should be pursued because current
models of the 1life-cycle do not adequately support the development
and maintenance of mission-critical systems. Furthermore, the use of
new technologies 1is expected to cause an evolution of the model by
altering the relative importance of the various life-cycle activi-

ties.

4,3 Demonstrate Improved Understanding

In order to provide environments supportive of DoD mission-
critical software needs, it is critical to develop and demonstrate an
improved understanding of the mission-critical needs, Issues that
need to be addressed to satisfy this objective include the integra-
tion of tools, methods and management practices to suit different
sets of DoD needs and the relationship of methodologies (and their
supporting tools) to different application areas and to different
development and maintenance organizations, These 1issues go well
beyond the strictly technical issues of integrating tools and tech-
niques. The key question to be answered is how a3 different mix of
tools and methods from a common integrated set can be configured to

suit the needs of each particular mission-critical area.

4.4 Experimentation and Use

The early demonstration of the value of the methods and environ-
ments developed is important for encouraging the widespread use of
these eavironments in both the defense and the broader software pro-
duction and maintenance community. This objective can be accom~
plished by experimenting with and promoting the use of the methods
and environments on real applications. Initially, the experimental
use would be in parallel with a8 real-life system development but

would not be on its critical path. As the STARS program progresses,




later uses of the environments would be for the actual mission-

critical system development and maintenance.

4.5 Support Necessary Research

A major objective of the Support Systems area is to support the
research that is necessary for a continuing flow of technology so j
that the STARS program can capture and integrate this technology into
the evolutionary envircomnment, This objective should be pursued along
both evolutionary and and revolutionary paths and would be carried
out in cooperation and coordination with other DoD agencies and
activities. The evolutionmary path would offer predictable and early

results, thus ensuring the continuous availability of a usable

environment, The revolutionary path would ensure that potentially
high payoff approaches can be exploited to their fullest extent and
incorporated into the environment, If mnecessary, this objective
would provide for the radical redirection of the evolutionary
ervironment to successfully incorporate the demonstrated results ¢f

the revolutionary thrusts.

Several areas of research would be necessary to support the evo-
lutionary and revolutionary thrusts. These might include (but are

not limited to) research in the following areas:

o Advanced automated tools

o Alternative paradigms for software development (e.g., rapid
prototyping paradigm, verification-oriented paradigm,
knowledge-based systems paradigm)

o Methods and methodologies that support systematic, visible,
and high-quality software development and foster software
reusability

3 o Integration strategies that effectively put tools together
i ' into a coherent framework

o Extensibility issues that ensure an evolutionary environment
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o Database technology to effectively capture and record all
facets of the life-cycle process

o Full life-cycle support.

Research in these areas will ensure a continuous flow of technology
throughout the time frame of the Initiative that would significantly
enhance the environment in both evolutionary and revolutiomary direc-

tions.
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5.0 STRATEGY

The objectives of the Support Systems area can be achieved by a
strategy that is based on evolutionary development but also provides
for the possibility of radical redirection, Evolutionary development
is a process of controlled change based on standards which change
slowly if at all. Thus, in particular, the Support Systems area will
tend to follow an evolutionary course by producing a succession of
environments, each being composed of increasingly sophisticated tool-
sats all of which are installed on an essentially unchanging standard
core. Radical redirection, should it occur, would involve producing
an environment having neither its toolset nor its core in common with
its predecessor. There are three key elements to this strategy:

o Continual development, integration and fielding of products
and technology

0 Research and development contributing to  environment
improvement

o Management and ongoing planning.

The remainder of this section elaborates on these elements.

5.1 Continual Development, Integration and Fielding

The central focus of activity in the Support Systems area would
be the development and fielding of environments, methodologies and
environment-building technology. The strategy calls for the Support
Systems area to produce a stream of products, beginning by the end of

the third year, and continuing throughout the STARS program.

The primary products produced by the Support Systems area would
be a succession of software development support environments, A key
aspect of the strategy is that these environments would consist of

two parts, .a core and a toolset, This structure supports the evolu-

tionary development that is central to the strategy. The core would *

evolve slowly, being changed only as necessary to support the various

11
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toolsets that would be installed on top of it. Thus, the core pro~

vides the foundation upon which the succession of environments would

R

be based. Toolsets would evolve more rapidly. The strategy envi-

sions the release of new toolsets, .resulting in new eovironments pro-

viding expanded and improved capabilities, at least once per year,
beginning with the initial toolset that would appear by the end of
the Initiative”s third year of the STARS program.

One of the early products of technology consolidatiom should be
workstations to support modern software development. The Human
Engineering task area would support the Support Systems task area in

designing or selecting this workstation.

The succession of environments produced by the Support Systems
area would draw upon and contribute to other activities taking place
both inside and outside the STARS program. At least initially, the
environments and particularly the core component of the environments
would be based upon existing MAPSEs, other programming support
environments and the standards promulgated by the KIT, .all of which
are anticipated to appear as predecessors to the environments pro-
duced by the Support Systems area, Input from other areas within the
STARS program, especially in the form of tools to be included in the
toolsets of fielded environments, would be encouraged and facili-
tated. The Application-Specific and Systems areas are expected to be
two major sources of such input., The Support Systems area strategy
includes providing a mechanism for any re-engineering of tools pro-
duced by other STARS Eask areas that is required to install those
tools in fieldable environments. Finally, the emvironments produced
by the Support Systems area would be instrumented to support experi-
mentation and evaluation. This facet of Support Systems area
activity is expected to benefit many other areas of the STARS pro-

Stﬂn. ‘.
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In addition to the succession of environments, the Support Sys-
tems area would produce an evolving collection of software develop-
ment methodologies. This activity would build upon the current
Methodman effort. It would encompass development of new and enhanced
methodologies as well as development of tools and toolsets supporting
and encouraging the use of methodologies. One of the early activi-
ties in this area would be carrying out the Methodman experiments

described in [3].

Finally, the Support Systems area would produce a stream of
environment~building technology along with the succession of environ-
ments and methodologies. A major focus of this activity would be
techniques supporting the evolution of software development support
environments. Among the products of this effort would be standards
for the core of the fielded environments, which would facilitate the
production of toolsets compatible with the evolving enviroaments by
groups working inside and outside the STARS program. This should
help to encourage private sector market forces to contribute to
achieving the goals and objectives of STARS. An evaluation mechanism
for the interface standards and techniques for integration of tool-
sets into environments would also be produced as part of this

activity.

5.2¢ Research and Development

The strategy for the Support Systems area crucially depends upon
supporting two parallel streams of research. One of these is
research and advanced development activity supporting evolutionary
development of improved environments, methodologies and environment-i
building technology. This evolutionary path offers predictable and
early payoff. The other path is research and advanced development
activity providing a basis for radical redirection by pursuing con-
cept demonstrations to ensure that potentially high-payoff approachéb

can be exploited,

13
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The research and development supporting evolution would be
directed toward producing tools and methods compatible with previous
environments fielded by the Support Systems area. Also included in
this stream of activity would be research on environment evolution

and on integration of tools into environments.

The research and development to facilitate radical redirection
would address alternative approaches to software development, that
is, approaches differing significantly from those supported by the
environments being fielded by the Support Systems area at the time.
In particular, this stream of activity would include prototype
development of tools and methods supporting alternative development
paradigms such as knowledge-based development techniques, rapid pro-
totyping or formal verification-oriented approaches. This research
and development would be pursued in cooperation and coordinationm with
DARPA initiatives and the Consolidated Computer Security Program
activities in related areas. This work would provide the basis for
periodic assessment of the value of alternative approaches. It could
lead to the incorporation of some tools or methods based on alterna-
tive approaches into future versions of the evolving environment
being fielded by the Support Systems area. It could also lead to a
decision, .at some point, to undertake a radical redirection and begin
fielding environments based on an alternative approach that had shown

itself to be superior to that supported by the evolving environment._

5.3 Management and Ongoing Planning

Although it would produce no deliverable products, the manage-
ment and ongoing planning activity is vital to the Support Systems
area strategy. This activity would be responsible for evaluating and
choosing directions for environment-building efforts and research.

It would have the task of guiding the evolution of the Support Sys-

tems asrea environment products as well as determining when and if °

radical redirection is appropriate,

14
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As part of guiding evolution, the management and planning
activity would perform configuration management. This aspect of
planning also involves assessment and choice among candidate tools
and wmethods for inclusion in environments produced by the Support
Systems area. Planmning for integration, so that tools and methods
developed both inside and outside STARS could be easily incorporated

into these environments, will be another key aspect of this activity.

Another essential part of management and planning is the moni-
toring of outside research, This includes coordination with other
tool-building activities within the STARS program, such as those tak-
ing place in the Applications Specific and Systems task areas., It
also involves monitoring environment, tool and method research and
development taking place outside the STARS program. A part of this
role would be selecting promising outside work or new approaches for
Support Systems R&D funding. Another part would be providing active,
possibly financial, encouragement to external activities that are

related to or could contribute to Support Systems area objectives.

Preparing for radical redirection, and determining when, if and
how to undertake it, .are important roles of the management and plan-
ning activity, Risk assessment and selection of alternative
approaches to software development for R&D funding are key elements

in this aspect of the strategy.

A final facet of management and ongoing planning is the evalua-
tion of environments. This implies providing evaluation mechanisms
for environments and their components, including core, toolsets and
methods. Such mechanisms would allow producers of these items to
assess their products and, for instance, to demonstrate that a core
which they produce is compatible with the standards of the corc
fielded by the Support Systems area, They also provide the basis for

Systems area, which should be carried out as part of the management

15

periodic assessment of the environments being fielded by the Support °




and ongoing planning activity. These evaluation and assessment

activities would also be coordinated with the Measurement task area.
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6.0 ASSUMPTIONS

The following list represents a set of assumptions that are
relevant to the Support Systems task area. It includes assumptions
about the other task areas in the STARS program, relevant external
activities, the current state-of-the-art and the state-of-the~

practice.

¢ The Support Systems area would produce two principal types
of products: the fielded environments and environment tech-~
nology. Benefits would be derived not omly from usable
environments/tools/life-cycle methodologies but also from
the technology of methodologies/standards/tools for environ-
ment evolution,

0 Ada will be the DoD standard implementation language for
embedded systems. Whenever the implementation language
being supported by an environment influences the form or
function of any tool, methodology or environment being
developed in the Support Systems area, the language of
choice would be Ada. This does not preclude the implementa-
tion of tools to support other languages.

o Methodologies and life~cycle models for environment evolu-
tion, integration and re-engineering as well as for software
development, reuse and maintenance are not completely under-
stood and are subjects for research,

© Research and development would continue outside of the Sup~
port Systems area both within STARS, within the DoD and out-
side the DoD. However, there are critical research and
developuent gaps, particularly in environment technology
(integration, evolution, validation), which might not be
pursued without direct support.

© There are potential high payoff alternative software
development and enviroument paradigms at the research and
development stage. The Support Systems ares should support
sctivities that will prepare the environment to incorporate
the research results.

0 There are potential high payoffs for integrated toolsets and

for bringing as much of the software development process as
possible into the machine. ‘

17
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Effective progress in developing environments, methodologies
and environment-building technology is possible while we are
improving our understanding of the problems and relation-
ships,

Some tools, methods and environment aspects are language
independent. "Methodology free" environments are possible,
at least at the core level, assuming that evolution of the
core is possible.

Existing tools/methods/environments are available but may

not be entirely appropriate as a basis for long term evolu-:

tion.

An effective mechanism for continual planning and for making
support system architectural decisions would be established
as part of the Support Systems task area.

Mechanisms would be available for reengineering, distribu-
tion and support of tools.

Support for trusted system development is necessary in order
to satisfy the security and integrity requirements of the
software development database and the software under
development,

18
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7.0 ACTIVITIES

This section describes activities that would be carried out in
the Support Systems area of the STARS program. They follow the stra-
tegy delineated in Section 5 of this document and fall into the fol-
lowing categories: (1) management and planning, (2) research and
development to improve the software development environment, (3) pro-
duct development, integration and export and (4) evaluation, demons-

tration and experimentation.

The remainder of this section elaborates on these activities.

7.1 Management and Planning

The following activities would be carried out in the management

and planning category:
0 Management and Coordination

This activity includes primarily tasks to manage the overall
Support Systems effort and to coordinate the various inter-
nal efforts. It also includes the necessary coordination
with the other functional task areas within the STARS pro-
gram, external related research and development and other
relevant DoD activities.

o System Architecture

This activity is to provide the overall system architect
function for the Support Systems area. This is an on-going
function which is vital to ensuring that the methods, tools
and environments fit together in a coherent framework. It
will also guide the evolution of the environment products.

0 Assessment and Choice of Tools

This planning activity involves the on-going assessment of
candidate methods and tools for inclusion in the environ-
ments produced by the Support Systems area. This assessment
would include evaluating candidates from other task areas of
STARS (e.g., the Systems and Application-Specific areas) as
well as those external to the STARS program. '

19




o Actively Monitor the State-of-the-Art

This activity is closely related to the on-going assessment
and choice of tools and is an essential part of planning.
It includes actively monitoring research and development in
methodologies, tools and environments being pursued outside
the STARS program and possibly selecting external promising
research for funding or for incorporation into future
environments to be fielded.

0o Leverage on External Activities

This activity is to provide active encouragement, perhaps
including partial funding, to external promising activities
that are relevant to or could meaningfully contribute to the
Support Systems area goals. ‘

o Planning for Integration

This activity would provide on-going planning so that
methods and tools developed both within the STARS program
and externally could be effectively incorporated into the
evolving enviromments in a coherent manner. This planning
would include developing a framework for integration.

0 Preparation for Radical Redirection

This activity includes planning for the potential radical
redirection of the evolutionary environments to capture and
incorporate the demonstrated results of one or more revolu-
tionary research thrusts. Assessment of the risk involved
and determining if, when and how to undertake the radical
redirection are key facets of this planning activity. A
closely related activity is determining which revolutionary
research areas would be encouraged and funded.

o Configuration Control

This activity provides for the configuration management of
the evolving environments and helps guide the evolution. It
would ensure that an environment is stable before fielding
it and that its documentation is updated to reflect the
current state of the enviromment.

o Planning Technology Insertion

This activity includes tasks to help ensure that the fielded

20
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environments will be widely used in DoD and the broader
software development and maintenance community, Planning
for active support to the early users of the fielded
environments is a necessary component of this activity.

7.2¢ R&D to Improve Environment

The following activities would be carried out in the research

and development category:

o

Concept bevelopment

This activity includes various tasks to develop concepts for
a realistic, modern life-cycle, approaches for effectively
integrating umetkodologies and tools as well as ways of
evolving an environment.

A critical task for the success of the Support Systems area
is to evolve a 1life-cycle concept which accommodates the
profile of DoD mission~critical systems and which fosters
reusability. A key facet of this task is the development of
an improved understanding of mission~critical needs and then
selection of an appropriate combination of methods and toocls
which satisfy the requirements of each particular mission-
critical area, This improved understanding will help
develop criteria for evaluating the success of the Support
Systems area,

A necessary research activity that would be carried out i:
to determine integration strategies that effectively put
together methods and tools into a coherent framework and
support the 1life-cycle concept being modeled. An early
activity would be to pursue the Methodman methodology exper-
iments,

This activity would also pursue research on environment evo-
lution and would include tasks to ensure that more advanced
methods and tools can be effectively incorporated in the
environment.

Envirooment~Building Methodology Development

This activity would develop the technology for how to build
environments. This is in addition to the succession of

environments that are fielded and is itself a product of the .

Support Systems area.
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0 Support Alternmative Paradigm Research

These activities would pursue R&D along revolutionary paths
and would support alternmative approaches to software
development. Examples of such approaches include the
knowledge-based systems paradigm, .rapid prototyping approach
. and formal verification-oriented approach. The primary
focus of these activities would be-on concept demonstration
and prototype development to demonstrate feasibility and
effectiveness of the particular approach{es). These
approaches may be pursued singly or in combination.

7.3 Product Development, Integration and Export

The following activities would be carried out in developing

methods and tools and integrating them into environments, developing
standards and interfaces for incorporating additional tools into the
environments, and in making widely available the technology that is

developed and the environments that are produced.
o Provide Core

This activity is one of the primary tasks of the Support
Systems area; to provide the core environment which is the
foundation upon which the evolving enviromnments would be
based. This core, together with a toolset, produces an
environment.,

o Develop Workstation
This activity is to develop or select workstations to sup-
port modern software development. It would be carried out
in coordination with the Human Engineering task area..

0 Develop Environment Building Methodology
This activity would develop methodologies for building
environments, particularly addressing issues necessary for
environments that are to evolve over time,

o0 Provide Environments
This activity is a primary task of the Support Systems area

to produce the succession of software development environ- °
ments. These environments would consist of a core and tool-




sets., The core would evolve slowly while the toolsets would
evolve more rapidly. The initial environment would be pro-
duced by the end of the third year of the STARS program. 1In
addition to the environments, an evolving collection of
software development methodologies would be produced. These
would be based initially upon the Methodman effort currently
underway.

Produce Tools for Tool and Environment Development

This activity would produce the tools that are needed for
developing tools and environments for software development.
Developing tools and integrating them into environments is a
critical task of the Support Systems area and requires the
support of good tools in order to be donme effectively,

A‘cquire and Integrate Tools

This activity is central to the Support Systems area. The
acquisition and incorporation of tools into evolutionary
environments requires an overall integration strategy and a
coherent framework in order to be carried out successfully.
The results of the R&D activity to develop tool integration
concepts would be utilized and transitioned into this
acquisition and integration process,

Prepare for Revolutionary Research Results

This activity would prepare for the evolutionary environment
to incorporate the demonstrated results of the revolutionary
research thrusts pursued both within the STARS program and
externally., This may require radical redirection of the
environment (including modification to the core environment)
to accommodate the demonstrated research results.

Redesign and Integrate Alternative Paradigm Tools

This activity includes tasks to re-engineer tools supporting
alternative software development paradigms and to integrate
them into the evolutionary environment. In some instances,
these tools (after re-engineering) could be easily
integrated as advanced tools into the evolutionary environ-
ment, In other cases, to effectively utilize the alterna-
tive paradigm tools, a radical redirection of the environ-
ment may be required,
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Support the Model Enviromment

This activity includes the tasks necessary for the support,
configuration management and maintenance of the environment
that is fielded. A stable version of the model environment
is to be maintained in addition to environments in which new
tools are being integrated.

-

Develop Standards and Associated Validation Mechanism

This activity is to develop standards for the core of the
fielded environments to facilitate development of toolsets
compatible with the evolving enviropments. Interface stan-
dards would also be produced and would initially be based
upon the KIT standards currently being developed. This
activity would also include evaluation and validation cri-
teria to determine whether a nmew tool meets the specified
standard. The development of standards is crucial to
encouraging the marketplace to contribute to the STARS pro-
gram and to enabling the leverage necessary to carry out the
STARS activities.

7.4. Evaluation, Demonstration and Experimentation

The following activities would be carried out in the areas of

evaluation, demonstration and experimentation:

Q

Experiment With Tools and Methodologies

This activity is to carry out several projects which would
experiment with tools and methodologies. An initial task
would be to carry out the methodology experiments that are
described in the Methodman document [3]. These experimenta-
tion activities would be carried out throughout the duration
of the STARS program, Their results would provide valuable
data even after the STARS program is completed.

Develop Evaluation Mechanisms

This activity is to develop evaluation and validation cri~
teria against which methods, .tools and environments can be
assessed at each step (e.g., specifications, designs, proto-~
types, implementations). Emphasis should be placed on this
task during the first three years of the STARS program; how-
ever, it will continue to be carried out during the latter
years, particularly focusing on alternmative paradigm methods
and tools. ‘

24

e e e g ———— e



Evaluate Tools, Methods and Environments

This activity is on~going throughout the duration of the
STARS program. Assessment of methods, tools and environ-
ments that are produced in the Support Systems area, other
task areas in STARS (e.g., the Systems and Application-
Specific areas) and externally to STARS, is crucial to the
continual availability of the methods and tools for integra-
tion into the evolving environment. This evaluation
activity will also assist in determining when and if the
radical redirection of the environment is needed to imcor-
porate the alternative paradigm methods and tools.

Monitor and Sponsor Full-Scale Experiments

This activity is to monitor experiments carried out external
to the Support Systems area and to spomnsor full-scale exper-
iments using the methods, tools and environments that are
developed 1in the Support Systems area., This activity would
be coordinated with the Measurement task area.

Instrumentation of Environment

This activity which would be carried out in coordination
with the Measurement task area, 1is to instrument the
software development environment to effectively support the
evaluation and experimentation taat is to be donme.
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