









































2. STARS Program Presentations

- STARS/USERS WORKSHOP
OVERVIEW

John Foreman

SEI

10 September 1990
(412) 268-6417

jtf @sei.cmu.edu

Good morning, my name is John Foreman. Welcome to the STARS/Users workshop. We’re going to start
on time, and hopefully, we're even going to be punctual to the schedule this morning.
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OP OVERVIEW
OUPS

e Each person has been assigned to a Discussion Group; assignments and
room location are in registration packet

® Assignment based on interest specified in original workshop
applications

e Each discussion group has been assigned a set of questions and issues.
These question sets were based on analysis of key areas in the STARS
program, PLUS questions and issues that were submitted by attendees.

I've mentioned the word discussion groups a number of times. Let me go into some detail about what’s
going on here. It was intended that every person be assigned a discussion group before they :got here.
Those. assignments and the room location are in your registration packets. The assignments were based
on the interests that individuals specified in their original workshop applications. Now for those of you who
registered late, or didn’t specify any interest, that kind of thing, it basically comes down to petluck. Edch
discussion group has been assigned a set of questions to be examined, and a discussion group leader;
the discussion group leaders were briefed last evening about the process that we’re goifig to be going
through. The individual questions are all in your packets.
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STARS/USERS WORKSHOP OVERVIEW
WORKSHOP PRODUCTS/RESULTS

® STARS Program Information
- Affiliates Program

- Contact Points
® Discussion Group Briefings
o STARS initial feedback
® Workshop summary in next STARS newsletter
e Final Report (Dec '90)

Let me talk a little bit about workshop products and results. For starters we've given you some information
about the potential STARS affiliates program. It’s in your packet, you should read it and give us some
comments about what you think. There's also contact points and information about the primes and various
program office officials. As | mentioned earlier, the discussion groups will provide outbriefings on Tuesday
morning, STARS will come back with its initial set of feedback to those outbriefings. We will have a
workshop summary in the next STARS newsletter, and most importantly the STARS program intends to
produce a final report documenting the results of this particular workshop. We're going to use the results
of the workshop and factor that into our plan as it is today, use it for feedback purposes and refinement,
and all that will be documented in the final report which we expect will be produced and sent to everybody
in December 1990.
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STARS PROGRAM

REUSE
PERCEPTIONS REALITIES
e STARS repositories available/ ® STARS-produced tailorable library
populated for three application mechanisms and selected STARS assets
domains (e.g., Ada bindings)
e Solving all reuse issues including ® Providing reuse concepts, guidelines
legal and acquisition policy and tools

I will now go through some of the perception | hear of the STARS program and what is really being done in
each of the four areas. In the area of reuse, there is is a perception that we we are going to build and
maintain a single fully populated library for everybody to come to and get all the technology that they need
out of it. Within the budget and the assets that we have, we are working on building library mechanisms
and a few products, such as selected Ada Bindings that we developed. Those will be in the STARS
repositories and available for public use.

There is also a general feeling that STARS is going to solve all the reuse problems, all the legal issues and
all the acquisition issues. That is not something that STARS has the resources to do, and in fact, DARPA
is not the right place to do those things. We are working very closely with other government activities
which should address those issues, such as the DoD Software Master Plan, to make sure that those issues
are addressed. What we are doing, is providing reused concepts, guidelines, and tools.
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STARS REUSE

Teri Payton

Unisys

10 September 1990

{703) 620-7770

payton @stars.reston.unisys.com
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STARS REUSE
REUSE/PROCESS/ENVIRONMENT

Domain-specific Developments Application Development
Domain Assets Application Application Adapted
Tailoring Software Engineering Environment

——3» = Influences

This is going to be a picture that you're going to be very familiar with by the time we’re done here today.
In the reuse area we are talking from a reuse perspective. Let me first give some definitions. What do we
mean by a domain? Domains are application areas that multiple DoD programs are in. For example,
tactical battle management, or air defense, or strategic command and control, or MIS; these are all
domains. And what we’'re considering is supporting domain specific development by providing the
infrastructure to enable the development of domain assets. The applications then are the particular DoD
programs that are developed within the domain areas. One more definition that | want to address is
assets. People have talked about libraries of components and libraries of reusable objects. Well, in STARS
we instead adopted the term “asset” to try to make it clear that we’'re talking about lots more than just
code components, and indeed things that one doesn’t normally even envision as components. For
example, lists of telephone numbers or e-mail addresses are all viable assets that can give you
information that will help you in a particular domain rather than trying to recreate that for each project.

Going through this picture then, we have reuse objectives and mission objectives in a domain area. From
that we can then tailor a process definition so that it can address the inherent risks for that application
domain, and that information can be used across mutliple application programs.

In the process area we also need to concentrate on the notion of being able to develop reuse processes.
How do we develop domain architectures? How do we get things out of the reuse library? What do we
need in our process so that we have the notion of both designing and developing for reuse and being able
to reuse the object as we go along in our application development? The mission objectives and reuse
objectives help in the formulation of domain architectures and components and interfaces, and as Jack
says that they all come together in an asset library. Then the application developer can use that as a base
to build on to get an application-adapted SEE—to get instances of the asset library for that application and
to create what’s needed to support the application development project.
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STARS REUSE
OBJECTIVES

Establish a basis for a paradigm shift to reuse based development

® Explore reuse processes for:
~ Capturing domain knowledge (e.g., domain-specific S/W architecture)
- Supplying, assessing and reusing assets

¢ Support a wide-spectrum of assets (e.g., architecture, application
generators, requirements, design, test, and documentation)

¢ Provide active support for many aspects of reuse
- Analysis of domain
~ Asset acquisition and classification
— Asset browsing and retrieval

¢ Support for interoperability across distributed libraries and SEEs
¢ Ready for use by evaluation projects by 1 October 1993

Moving onto objectives, the top level objective here is taken directly from the overview presentation—
establish the basis for a paradigm shift to reuse-based development. When we take that down into
subobjectives what we're looking at is several kinds of capabilities. First—exploring reuse processes. The
type of processes to capture information about the domain—domain specific software architectures,
domain specific requirements, and so on. We also need to provide candidate processes for supplying new
assets, reusing assets,and evaluating assets, if there is any notion of “quality” of the assets that will be
available.

The next objective addresses supporting a wide spectrum of assets. As I've said, the sorts of assets that
we want to support are definitely much more than just code. We consider the architectures themselves as
assets. We consider application generators assets that need to be reusable across projects. Then
requirements, designs, tests, documentation. Those are all the sorts of things that we’re trying to support
within our asset libraries.

STARS objective is to provide active support for many of the different aspects of reuse. This includes
active support for how we do the initial analysis of a domain to establish software architectures and
requirements. It includes how we acquire assets, classify them, filter them, and certify them if necessary.
How we browse and retrieve assets from a workstation regardless of where the asset library is physicaily
located. That addresses the objective of supporting interoperability, across distributed libraries, and
between a library and the SEE itself. And everything that we're doing will be ready for use in the
evaluation projects by October 1, 1993.
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STARS REUSE
REUSE-BASED DEVELOPMENT SCENARIO

o Domain-specific architecture

® Reusable life-cycle artifacts

Reuse-based

development

¥ Re-engineering

New development

Next, we'd like to give you a view of what we consider a typical reuse-based development scenario might
be. A new application wouid form its base through a combination of reusing a domain specific
architecture, picking up many sorts of life cycle artifacts (from requirements, design, code, test), making
use of application generators, reengineering parts from existing systems, and also doing new
development. So it's a combination of all of those that will formulate the development paradigm in a
reuse-based application development.
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STARS REUSE
TECHNOLOGY BASE

STATE e Early metrics tools used in STARS project library
C(C))FI:S @ Licensable general, fine-grained parts (e.g., GRACE, Booch)
® Emerging reengineering support
® Analysis tools/knowledge-based tools provide potential for domain knowledge
capture
® No library mechanisms
STATE ® Ad hoc reuse/scavenging/knowledge captured in people’s heads

OF DoD & Experimentation with domain-specific component sets

PRACTICE
SIMTEL 20 like “as is” parts
STATE ¢ Move towards reuse-in-the-large
OF ° R . s .
TECHNOLOGY Move towards application domain focus/application software architectures
Prototype library techniques/mechanisms (hypertext, faceted,
knowledge-based)
® Reuse paradigms not integrated into process
STATE e DARPA ISTO megaprogramming focus
OF ° A f .
RESEARCH Application .so tware architectures (e.g., DARPA DSSA)
® Early experimentation in module interconnect languages (e.g., DARPA CPS)
® STARS breakthrough task: formal specifications and reuse libraries

What is the state of reuse technology today? With respect to commercial off-the-shelf tools, we have
some early metrics tools. For example, AdaMAT is in use today in the STARS project library. There are
licensable components, typically general, small fine grain components like the Booch and Grace
components. We believe that support for reengineering will become available within the timeframe of
STARS. Additionally, there are some basic analysis and knowledge based tools that can help in capturing
domain knowledge.

In DoD practice we see some reuse today. But it is mostly on an ad hoc basis, typically where there are
individuals who know something about code that has been developed and used on some other system and
the knowledge about those reusable parts is typically captured in peoples' heads. There is often no real
organization knowledge of what's available to be reused. If you get the people who have done it before,
then you often get the reusability. There is experimentation within system houses on domain specific
component sets. But for the most part, it's not really in widespread use in application development. And
today you see asset libraries like the SIMTEL 20 "as-is” parts, where you reelly don’t get documentation,
you don't really get tests. You get something "as-is”.

in the technology arena, we see a move towards reuse in the large—towards large application domain
specific components with a focus on establishing software architectures as a basis for understanding what
the components and interfaces need to be. There are several prototype library mechanisms that are
available today but we still have the problem that reuse paradigms are not integrated into the process.

What's the state of research? We heard from Barry about the DARPA ISTO focus on megaprogramming as
the means to really make large scale reuse happen, and the (DSSA) Domain Specific Software
Architecture’s program. There is early experimentation in languages for interconnecting modules in the
Commeon Prototyping System (CPS) program. Within STARS we have a break-through task that ORA is
doing to explore the use of formal specifications of component interfaces in reuse libraries.
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STARS REUSE
TIMELINE

From overall program timeline
90-91 92-93 94-96

Reuse Prototype asset library Asset library mechanisms and reuse toola Support use
mechanisms and
evaluation
Breakdown -
Reuse 90-91 92-33 94-96
Processes Concept of operations Integration into overall evaluation project Support reuse
Prototype reuse process process process
building blocks improvement
Consclidated reuse guide
Asset library | Prototype faceted and Pre-COTS mechanisms Support use,
mechanisms knowledge-based Enhanced support (e.g., classification) evaluation,
mechanisms and
Preliminary administrative maturation
support
Reuse Experiment with COTS Enhance/iniegrate Support use
support tools and
evaluation
Asset Validate via capture of key | Capture of domain assets for evaluation Support asset
acquisition STARS assets project refinement
Support for Centralized Distiributed browsing Tune
seamless Define asset exchange Support conventions/programmatic interface operations
operations ;:I?tr;\:n‘:ieonslprogrammatic Demonstrate distributed access 2:390“ use
a
Integrate with SEE . evaluation

I R ——

—_— e ——

Now if we look at this from a timeline perspective, lets break it down into the five areas—process, the
asset library mechanisms, the reuse support tools, asset acquisition, and support for seamless operations.
In the early years, 1990 to 1991, in reuse processes we are focusing on prototyping reuse process
building blocks that can be part of the overall process that Dick Drake will talk about. And in 1992 to 1993
we help to integrate that into the overall evaluation project process. During 1994-1995, we support reuse
process improvement based on usage in the evaluation project.

.

For asset library mechanisms we have two prototype asset library mechanisms today, the faceted
approach and the knowledge based approach. And they'll be maturing over time so that by the 1993
timeframe they’re more of pre-COTS mechanisms. We have preliminary administrative support for those
who try and use the libraries today, and that will also be enhanced over time.

For reuse support tools, we're experimenting today with some of the metrics tools that are available.
We're also looking at experiments with tools to support the analysis of the domain.

In asset acquisition, in the early years we validate via capture of the STARS assets. We validate that the
library mechanisms that are being produced are good mechanisms for capturing, accessing, and retrieving
assets. And in the medium timeframe we capture the domain assets for the evaluation project and in 1994
to 1996 timeframe we support the refinements of the assets for the evaluation project.

In terms of support for seamless operations, we see a flow from centralized libraries towards distributed
browsing. In the 1991 timeframe we're really in some sense establishing an architecture for the libraries.
We are defining common asset exchange conventions across the Primes and common programmatic
interfaces for the library mechanisms. Then in the 1992 to 1993 timeframe that will be supported within the
various library mechanisms. We will use it to demonstrate distributed access and have the libraries fully
integrated with the SEE's. In 1994 to 1996 the libraries will be used on the evaluation programs and we will
support the tuning of distributed operations and the use and evaluation of the libraries.
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STARS REUSE MILESTONES
' REUSE PROCESS

Reuse process breakdown

90-91

92-93

Development
Guidelines

Draft reuse
guidelines

STARS reuse
guidelines

Reuse-based

Reuse process

Conceptual
development

Alternative reuse

group
Reuse process user

Reuse process
specified in SEE

process (analyze domain, process modeis
bullding supply, assess, defined and provided |process definition
blocks reuse asseis) to process working language

Tailored to
application project

interaction concept
demo

The next several charts go into a bit more detail about each of the activities listed on the initial timeline. |
don’t want to go through all of that right now, but | did want to make it available for the reuse discussion
groups that will be meeting, so they can really look at some of the details that we’ve been considering. It
also tries to point out some of the things that will be available at different stages for use outside the
program.

Reuse process. Each team has developed draft reuse guideiines. By the 1991 timeframe we see
consolidating them into a STARS reuse guideline set. And the reuse based process building blocks—the
reuse process will address analyzing the domains, supplying, evaluating reusing assets. The conceptual
development of that takes place in the early stages and it gets progressively more solid over time and
with trial use.
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STARS REUSE MILESTONES
ASSET LIBRARY MECHANISMS

Asset library mechanisms breakdown

: 90-81 92-93
Mechanisms Prototype asset Prototype asset Integration with Tailor for
Iibrary library mechanisms SEE open application project
mechanisms available for alpha architecture use
available for use
trial~-use; demo at
Tri-Ada
Interface Textual Ul Graphical Ul Demo reuse tools
Ada programmatic using programmatic
interface interface
Librarian Initial operations | Enhanced operations: | Enhanced classifica- | Beta-product
administratio |tools administration tion support operations support
n support

Asset library mechanisms. We have prototype asset library mechanisms available today. By the end of
1891 we envision they will be available for alpha use. The difference between alpha use and trial use Is
that alpha use would have a bit more documentation and more administrative and classification support
and such that we don’t quite have today. Then in 1892, the library mechanisms will be integrated with the
SEE open architecture interfaces and tailored for the application project use. Over time, we migrate from
a textual user interface to a graphical user interface. We will work towards a common Ada programmatic

interface that we agree on across the Primes.
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STARS REUSE MILESTONES
REUSE SUPPORT TOOLS

Reuse support tools breakdown

90-91 92-93
Support for Demo test support Support domain Alpha test of Tailor to application
capturing for SW architecture; |developer user view |domain knowledge domains for
domain Experiment with capture support evaluation project
knowledge COTS Support elicitation
of domain expertise

Reuse Experiment with Guidelines/metrics Librarian Certification/
assessment COTS metrics tools “guardian® iniegrity levels

(e.g., AdaMAT supported

ATVé) 4 Peer review tool

Prototype peer
review tool

Composition/ Integrate ASL Integrate COTS

reuse support metagenerator reengineering
Improved ASL
metagenerator

Reuse support tocls. Just pointing out two things, 1) how do we assess the assets we're creating? Well,
initially we're experimenting with metrics tocls. We hope to produce some guidelines in metrics for STARS
and have a concept of a guardian that stands like a gate to the library to evaluate assets as they’re being
put in. We envision by the end that there might be some notion of certification or integrity levels of the
assets that are being stored in the library. We also envision meta-generation tools that wiil help in creating
application generators and application specific languages for the varicus domains.
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STARS REUSE MILESTONES
ASSET ACQUISITION

Asset acquisition breakdown

STARS usage

(Ada binding)
identified for
capture

Demonsirate
utility to support
domain-specific
models

assetls

e 50-91 92-93

Asset CDRL CDRL Distributed CDRL Capture assets for
acquisition/ dellvery/exchange |delivery/exchange delivery exchange application project
trial usage High priority Installation of sample |Increased

Internal interface assets assets certification/trust of

Internal
Primes usage

Unlsys prototype

Ada asset library

Unisys ASW asset
library

IBM Ada bindings
asset library

In support for asset acquisition, we move from supporting our own STARS project library by a single

library, towards supporting it with a distributed library. And the Primes are sach building internal libraries as

well that they're using to evaluate the mechanisms.
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STARS REUSE

RISK MANAGEMENT
Risk Issue Mitigation
® Reuse might not work in domains of @ Build on large scale reuse successes to date
interest to DoD in C3, MIS, process control

® Adopt successful approaches (e.g.,
* application generators)

® Lack “ripe” domains with sufficient e Consider focus on sub-domains and demo
stability success for portions of applications

® Providing too much automation before @ STARS reuse work provides inputs to
community consensus on reuse process future consensus

® Early focus on STARS conventions for
asset description, interchange, analysis

® Involve community in review

® Domain assets not available for early test ® Use STARS assets for early proof of
of mechanisms concept

Lets loock at some of the risks that we envision. Reuse might not work in the domains of interest of DoD.
People have questioned in systems, for example, that are MCCR, will you really be able to obtain large
scale reuse or are they too much of a one-time system? In risk mitigation there are success stories in
large scale reuse. In the area of C2, Software A&E has developed the SNAP system. In the MIS database
world, we see 4GlLs. And in the process control domain, Toshiba, Foxboro and others have demonstrated
that large scale reuse can work. So what we want to do is learn from the experiences of those successful
large scale reusers and adopt similar approaches. For example, integrate application generators into the
way we do reuse on STARS.

Ancther risk is that the domains we're locking at, the domains of the evaluation projects, might not be
quite ripe enough and have sufficient stability to support reuse. Well, in that case we could consider
icoking at sub-domains within the domain and demonstrating successful reuse on portions of the
appiication rather than on the whole application.

The third risk here is that we're providing too much automation before there is community consensus on
_the reuse process. Well, we're really taking the first step, an incremental step towards supporting large
scale reuse. The work we have will provide capabilities that can actually be measured in the future in
helping to support future consensus. We have an early focus in STARS to establishing the conventions that
we need so that we will have some reuse process established early. And we can invoive the community
as much as possible in review.

And the last risk here is that domain assets are not available for early tests for our library mechanisms. To
mitigate that, we’ll be testing our library mechanisms with use of the assets developed under STARS itself.
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STARS REUSE
DISCUSSION/CHALLENGES

¢ Can reuse-in-the-large work for DoD MCCR systems?
® What experience can you share to reduce STARS reuse risks?

® Are you aware of candidate domain assets and associated software
architectures?

® What would encourage your company to initiate a paradigm shift to
reuse based development?

® What cultural impediments exist within DoD that are barriers to a
paradigm shift to reuse based developments?

Here are some of the questions and challenges we'd like to leave all of you with, even though there's
more detailed lists of questions for the discussion groups. Can reuse in the large work for DoD MCCR
systems. Do you have experiences—there’s a broad base of experience in the audience here—do you
have experiences that can reduce the risks that we've identified? Are you aware of candidate assets and
associated software architectures? Is our plan something that would encourage your company to initiate a
paradigm shift to reuse-based development? Or what would encourage your company to do that? And
what impediments are there, cultural impediments within DoD, that are barriers to affecting real reuse?
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STARS PROCESS MANAGEMENT

Dick Drake

IBM Systems Architect

10 September 1990

(301) 240-6149

ddrake @ajpo.sei.cmu.edu

Dick Drake is the systems architect for IBM and will be covering the STARS activities related to process

management.
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STARS PROCESS MANAGEMENT
DEFINITIONS

Software Process: The sum of all activities, methods and practices involved
in the production and evolution of a software product throughout the
software life cycle [SEI].

Process Building Blocks: Reusable subcomponents of software process
which can be adapted and combined to form life cycle processes.
Examples:

® Requirements change process
® (Code inspection process

¢ Prototype construction process
® Reuse assessment process

Process Mechanism: Automated support for defining, controlling,
monitoring and measuring the process.

Before we get into the specifics of our plans in the area of process management, let me define a few
terms.

This first definition | have borrowed from Wats Humphery of the SEl and it basically defines Software
Process as the sum of the activities throughout the life cycle.

| will use the phrase Process Building Block to mean reusable subcomponents of software process which
can be adapted and combined to form life~cycle processes for a specific application. You can think of
these as reusable components of process. Pieces of the process that can be directly reused or be
tailored. For example: requirements change process or code inspection process. Now in more modern life
cycles, we will be talking about things iike prototype construction process and reuse assessment process.
These are just examples of process building blocks that we will be focusing a lot of our efforts on.

I'll also talk about a process mechanism which is that capability in the environment which facilitates
process management. The process mechanism will provide automated support for defining, controliing,
monitoring, and measuring of the process.
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STARS PROCESS MANAGEMENT
OBJECTIVES

Establish capabilities for tailorable process definition and management

¢ Support modern process definitions
- Reuse, prototyping, concurrent engineering . . .

e Support continuous process improvement
~ Definition (SEI level 3)
- Measurement (SEI level 4)
- Feedback (SEI level 5)

® Demonstrate ability to tailor processes to specific projects
¢ Automate process description, control, monitoring and measuring

® Support evaluation project by October 1, 1993

The overall objective for the process management area is to establish capabilities for tailorable process
definition and management. The process definition can take many forms from straight English, to various
graphical techniques like you saw on the previous slide to a more rigorous language or notation for
describing process. That more rigorous definition of a process would be the thing used by a process
mechanism to help automate the process management.

The sub objectives we have in this area inciude the ability to support modern process definitions. This
includes such things as reuse, prototyping and concurrent engineering.

We want to support continuous process improvement which implies definition, measurement and feedback.
These are all aspects of process we pian to support,

We intend to demonstrate the ability to tailor processes to specific projects. Each application is unique and
unless we can show that it is reasonable to create this tailored definition, none of the support provided wiil
be used.

We also need to automate process description, control, monitoring and measuring in recognition that this
is not a trivial task.

And finaily our objective is to use this process management technology to support an evaluation project by
October 1, 1993.

In summary our objective is to demonstrate the potential of process management.
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SOFTWARE ENGINEERING ENVIRONMENT
ACTIVITIES DETAIL

SEE = Incrementally grow generic SEE capability
Development '

Experiment early with prototypical framework
Integrate and test COTS tools

Prototype reuse, process, and DoD unique tools
Customize framework for DoD use

Tune SEE for performance

Refine information model

Support evolution of selected industry standards

In '92-’93 we will be growing the capabillities of the SEE; again, the concepts here are to expand it early
with prototypical frameworks and I'll talk more about what we have chosen to begin with there. We will
pick COTS tools, test COTS tools, and loock at how those COTS tools will support an automated process.
We will identify the leverage from using those COTS tools with respect to how they can help us achieve
the STARS' objectives of reducing the cost and time to build systems while improving the quality. We will
bring in prototypical reuse and process capabilities at this time and start dealing with the issues of
customizing them in order to build for the future. We'll also start identifying DoD unigue tools that might
be required for our application projects. At this time we will have identified our application projects and,
for those unique tools for which we can't convince industry there is a business case, we will prototype
approaches and make them available for industry to pick up and commercially support. Then we will
customize the framework for the particular applications. As we get down here, we're going to start dealing
with the issue of-tuning the environment for performance. We'll have a hardware baseline at that time that
will include the highest performance workstations that we have at that time. We believe, by that time, that
there will be 10 or 15 mips on most desktops, and wide band communications will make many of the
barriers you see today go away.

The key to integration of data and control is the information model and issues related to the information
model. This includes eliminating areas associated with rekeying and regenerating data. We think that is
important. | have some pictures, and | will talk more about that in a minute. We also will support the
evolution of selected industry standards. { am sure that as we pick standards we will find things that they
do very well, and we'll find some things that they don’t do quite s¢ weil. As we identify those things, we
intend to go back to the standards bodies and try to influence them to make the necessary changes.

T oA N



SOFTWARE ENGINEERING ENVIRONMENT
ACTIVITIES DETAIL

SEE
Development

Instantiate SEEs for evaluation project

® (Customize SEE for evaluation project
- Interface to asset libraries
~ Customize for unique process issues
— Add tools as required

® Develop system administrator
concepts/guide

Validate evaluation test configuration

Develop SEE user training

Train environment support personnel

Train system administrator and SEE users

In the final stage, '94-'96, we will be instantiating the SEEs. This will include customization of the SEE to
achiave seamless access to the asset libraries. We want to customize the SEE for the particular
processes that the organization uses. We will add domain specific tools that are required to solve the
problems a particular project will have. These things force us to identify the application projects early and
to start dealing with all of the iogistics issues associated with how a prime works with each of these
applications. We have to consider user training, environment support personnel, system administrators.
Also SEE users need to be trained to use the environment and need to be supported thoroughly for that
activity.
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SOFTWARE ENGINEERING ENVIRONMENT
EXPLOITING DATA INTEGRATION

Tool Tool Tool Tool Tool Tool Tool Tool
/ \
Environment Environment

Project Data

This is a view of data integration. Today we have environments that look kind of like this where each tooi
owns its own data and the envircnment is the thing that individuals use to perform the integration function
of data. That has some serious shortcomings, and we hope to produce in the STARS an environment that
looks more like this—tocls can be built to know about the services of the environment, know about the

. ‘oject data, can interchange data, and need to record data in database only once. We know that in the
STARS project timeframe we are not going to get all tools converted to run that way. In fact, we will
probably get very few. For the tools that have their own data and still control it, we will develop ways
within the environment to extract that data and put it into the project database where it can be shared. We
also will force these data to be consistant with their metadata.
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SOFTWARE ENGINEERING ENVIRONMENT
STARS STARTING POINT

STARS environments based on commercial solutions

® Boeing

— Building on the Digital Equipment Corporation COHESION
framework using DEC and third party commercial tools (VMS & UNIX)

e IBM

— Building on IBM AIX CASE solution using IBM and third party
commercial tools

® Unisys
— Building on Unisys Software Productivity Workbench (SPW)
framework—a multilevel open systems framework that allows the
merger of diverse Unisys hardware/software investment using Unisys
and third party tools

This chart depicts the starting point, the strategic point of departure, for STARS. Each of the three primes
has put a strategy in place that will provide an environment that has commercial support at the end of the
STARS window. Boeing has chosen to put an alliance in place with DEC where the resulting SEE utilizes the
DEC Cohesion environment which is a framework built upon an interface specification called ATIS, an
axtension of the Atherton interface. This SEE is being populated with third party tools. The host framework
for the third party tools will be YMS and UNIX.

IBM is building upon the AIX UNiX sclution. They are currently evaluating the ATIS specification for
suitability. Unisys is building upon an internally developed workbench. It is a open systems framework that
will be populated with both Unisys and third party tools.
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SOFTWARE ENGINEERING ENVIRONMENT
FRAMEWORK ALTERNATIVES

PCTE ’ '

Portability

Interoperability

Integrity

Integration

Vendor/Market Acceptance

Needless to say this highlights the fact that we have a lot of issues to deal with. For instance, how do we
achieve portability, interoperability, integrity, integration? How do we get acceptance from COTS vendors
and SEE users within Industry? Some of the things we have to choose from are the virtual operating
system interfaces. There are other interfaces that we need to worry about that have to do with data. We
need your help in making the right decisions in this area. If you have strong commitments we nesd to ,
know about them, and we need to guide our activities according to those commitments.

The overall program timeline is a recap of the things that | have taiked about. We have chosen to talk
about our activities in terms of those associated with developing the architecture, developing the
specifications, and doing the integration activity (we have chosen to call the building of the SEE an
integration activity, but in reality what that means is your building blocks are just bigger than they would be
if you were just building from primitives).
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SOFTWARE ENGINEERING ENVIRONMENT

RISK MANAGEMENT
Risk Issue ’ - Mitigation
® Consensus on standard interfaces ® Top priority

® Scheduie early decision

Acceptance by CASE community, system e Early involvement
developers and services

Maturity of data model ® Identify and support data modeling
activities

® Users perceived performance of integrated ® Leverage on hardware manufacturers
environment tuning

® Leverage on COTS networking advances

Cost justification @ Construct cost models

® Assess productivity and quality improve-
ment

® Ongoeing cost benefit analysis

Some of the risks that we have to manage are identified in this chart. The first one has to do with the
consensus on the minimum number of standard interfaces. Minimum number because anytime there is
more than one standard addressing a certain area we have to worry about the cost of transformations
from one form to another. We intend to mitigate this by making it a top priority issue and scheduling early
decision points. We are concerned about acceptance by the CASE community, system developers, and
the military services. They each have different perspectives. The services will be meore interested in how it
supports developers as well as post deployment support of existing systems. The CASE community is
concerned about how it impacts the number of versions of the product required to be maintained. System
developers are going to ask, “does it make a difference?”, does it really allow them to produce systems
for substantially less cost and time? We intend to mitigate this risk with early involvement with all these
people, mestings like this and meetings like the one we have scheduled next Spring.

Maturity of the data model is paradoxical because we want the data model at a level where we can realize
the benefits of data and control integration, but not to fine a level of detail. We are concerned about
keeping it at a level where it makes a difference and yet allows tools and the environment to perform well,
The way we intend to work that is to identify and support data modeling activities similar to PDES, IEEE
P1175, CDIF and the CALS initiative.

There is a risk issue associated with users’ perception of performance. Users have to feel that the
environment is interacting with them, and that they are not a slave waiting there to do something. The
primary mitigation here will have to do with leverage gained from hardware manufacturers' advanced
environments, the residence of data in the particular workstations, and networking as we look at high
performance heterogeneous workstations.

Cost of the envircnment relates to acceptance by systems developers. We will use cost models to assess
productivity and quality issues and provide an ongoing cost benefit analysis.
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STARS EVALUATION
OVERVIEW

e | Evaluation—~Why, When, How

® Constraints, Issues, and Scenarios

¢ Risk management

| am going to tell you about STARS evaluation. Specifically [ will be talking to three different topics:

The why, the when, and the how of evaluation. The constraints, the issues, and the scenarios that we
have thought of to date and lastly about risk management.

Before | get into talking about whys, whens and hows of evaluation let me tell you that this presentation is
somewhat different in its flavor than the other presentations you have seen. Part of that is because our
thinking about what evaluation means in the STARS context is more recent and less detailed than some of
the thinking that has gone on about reuse and process and the SEE. So | guess what | am saying here is
that the purpose of this particular talk is to show you what our goals are and what our thinking has been
as regarding the risks we have to face and the issues that have to be worked and challenges that exist in
putting together an evaluation program.
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STARS EVALUATION
EVALUATION OBJECTIVES

Meet charter goals of lower costs, less time, increased quality.

Demonstrate that STARS integrated reuse, process, and SEE solutions meet
charter goals in actual practice.

e Show viability of SEEs on DoD application programs

® Demonstrate productivity leverage points of reuse and process
management

® Demonstrate that STARS technology shortens acquisition cycle time
® Demonstrate support for DoD tailorability and reliability needs
® Assess costs and benefits of SEEs (ROI)

e Evaluate user acceptance (“Do users like it?”)

This is one slide where the briefing does look like the earlier talks. As Jack Kramer mentioned earlier,
there are two global objectives for the evaluation activities. | am going to concentrate on this second one
—demonstrating that STARS Iintegrated reuse process, and SEE solutions meet the charter goals of lower
cost, less time, and increased quality in actual practice. Now a few important sub-bullets are that we want
to demonstrate the productivity leverage points of reuse and process management. We want to
demonstrate that STARS technology does indead shorten acquisition cycle time. We want to assess the
costs and benefits of the environments, in other words return on investment. Of course the bottom line is
'Do the users like it? Do they want to use it?’
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STARS EVALUATION
EVALUATION CONTEXT:
ENTRY CONDITIONS

® Loading
® tatoring
@ Classitying

Process deflnition
Talloring

Map to definiillon
languages

Metrics

Application

program
development and
vesessment

DoeD
programs

Evaluation
Industry
commerclalization :ritell;la a:dta
plans aseline da
Key:
Outside STARS
® Reuse/process/DoD ® Talloring SEE :‘g:::gft funding and
unigue tool ® Technology
development transfor - o risk

This is a third perspective to the evaluation activity, and that is an aggregate risk/precondition chart. My
intent here is to present this as an ETVX chart which as was explained earlier is an entry, task, validate,
exit type of presentation. This chart is read from right to left; it shows you where our risks and work areas
are and the pre-conditions before we can begin the application developments. Before application
development can begin, the activities in this middle column must be completed. For example, from the
reuse perspective we must be able to load and tailor and classify via whatever technology | am using,
various reuse assets. But of course, | need to acquire the assets. And as you saw from Teri's
presentation earlier, the black background indicates items that are outside of STARS contract funding and
control. So again, these are the areas where we will be working over the next couple of months to do
some risk mitigation/resolution.

in the process world, we need to develop process definitions and assets, and tailor those processes for
the particular application developments. We need to map to process definition languages. Various metric
activities are also required so that we can evaluate process capabilities, and accomplish further tailoring.

STARS plans three actual applications development efforts. The risk, as the shading indicates, is because
we have to find DoD programs that match our criteria and time-frame, that are willing to work with the
STARS program, stc.

Another program issue is the fact that we are working with commercialization plans from industry. That
also is somewhat outside of STARS direct funding and control.

We also need to be tailoring the SEEs and doing tech transfer to the contractors that will be doing
application development. So all of those issues have got to be comprehended and resolved before the
actual application developments can start.
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STARS EVALUATION
OVERVIEW

¢ Evaluation—Why, When, How

¢ | Constraints, Issues, and Scenarios

¢ Risk management

For the last four or five minutes, | have discussed some of the programmatics and preconditions we have
been thinking about, about how activities must flow, activities that have to happen in order to make the

evaluation go.

| am going to switch gears a bit now and tell you how we might select an individual application program to
use as a STARS evaluation. As | mentioned earlier, this is preliminary thinking; we hope that the people
assigned to the evaluation discussion groups, and anybody else that has some good ideas will let us know
what you think because we certainly don’t have the market on smarts here.
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STARS EVALUATION
CONSTRAINTS ON EVALUATION-2

e Program schedule must be compatible with STARS schedule

- Evaluation phase lasts 18-24 months, starts Oct ’93—
assessment phase additional 12 months

— Must go far enough into life cycle to show merit of STARS

~ Final product must include code and some level of test,
integration, and documentation

The final constraint is that the selected program’s schedule must be compatible with STARS schedule. The
particulars here are the evaluation phase lasts 18 to 24 months, and starts about QOctober '93.
Assessment, consisting of lessons learned, feedback and the like, would go on for another 12 months, so
there is a period of about 30 to 36 months allocated to evaiuation.

Any program that is chosen has to provide the opportunity to go far enough into the life cycle to show the
relative merits of STARS. We are also vitally concerned that the final product of these application
developments must include code and some level of test, integration, and documentation. Code is required
because that is the only thing that people really befieve. We want test, integration, and documentation as
well because they are part of developing real world DoD programs. “Some level of* means that if you are
working on an incrementally phased type of program you may not be able to get through final test,
integration, and documentation but you may be able to accomplish that for the particular phase that you
are In.
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STARS EVALUATION
RISK MANAGEMENT (CONT.)

Risk Issue Mitigation

e SEE delivery (COTS tools, processes, etc) ® Early involvement of application developers

on time and with sufficient quality,
tailoring and functionality ® Early use of STARS products

® Careful review of entire program plan,
schedule and budget allocation

® Balance evaluation plan vs available
funding vs technical development and

integration
® Lack of quantifiable measurements for ® Early identification of precedented
productivity evaluation programs
® Lack of baseline data for these measures ® Industry consensus on suitable metrics

® Help sought

Two more risks. We are concerned that the Software Engineering Environments will be dslivered on time
and with sufficient quality, tailoring and functionality to be really useful for the application development
activities. We will attack this risk thru early involvement by the application developers once they are
identified. Additionally, we plan early use of STARS products so that there is feedback and improvement.
Alsc, we intend careful review of the entire program plan to balance evaiuation goals, available funding,
and the technical development and integration activities that the program has planned.

On the last risk, we could certainly use your help. Any time an evaluation is done we are attempting to
determine how much better the new “stuff” is. But before you can determine how much better, you need
to know where you were before attempting to try out the new “stuff”. We have faced this problem most
recently, and perhaps not very succesfully, with Ada, we have been faced with these questicns with other
supposed improvements. A common problem is the lack of quantifiable measurements for productivity
evaluation and the lack of baseline data against which to calibrate and compare. Again, this is certainly
one area where we are lpoking for help and we are looking for industry consensus on meaningful, suitable
metrics and indicators.
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STARS EVALUATION
DISCUSSION/CHALLENGES

e How many evaluations make sense?
® Who should do them? Projects within STARS Primes? Others?

e What evaluation scenarios make sense to you? Do other plausible
scenarios exist? What are the good and bad points of the scenarios?

¢ Are the constraints correct?
Should any be relaxed?
Are any constraints missing?

¢ Under what circumstances would you be willing to promote your
program to be one of the application development projects?

If { haven’t given you enough to think about, let me suggest a few rmore. How many evaluations make
sense? Our current plan is three. Is two better? Is one better? What is the down side, what is the up side
of those alternatives?

Who shouid do these application development projects? Should they be done by the STARS primes or
projects within IBM or UNISYS or Boeing that are not associated with the STARS efforts? Should they be
done by outsiders? Should they be done by some combination thereof?

| discussed evaluations scenarios at length. Which of those makes sense? What are the good and bad
points of those particuiar scenarios? Are there others that we haven't thought about?

| also discussed some of the constraints that we have thought about, Are those the right ones? Should any
of them be relaxed? Have we over constrained the probiem? Are any constraints missing, are there
constraints to be added?

Perhaps our most critical question is this: Under what circumstances would you, either contractor or
Government, be willing to promote one of your programs as a STARS application development effort?

Thank you, The next block of time (25 minutes) will be devoted to questions and answers.
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STARS EVALUATION
AGENDA: Monday, 10 Sept 1990

9:00 am
9:20 am
9:50 am
10:15 am
10:45 am
11:10 am
11:35 am
12:05 pm

9:20 am
9:50 am
10:15 am
10:45 am
11:10 am
11:35 am
12:05 pm
12:30 pm

DARPA/ISTO Overview (Barry Boehm, DARPA/ISTO)
STARS Program Overview (Jack Kramer, DARPA/ISTO)
Reuse (Teri Payton, Unisys)
BREAK [SEI 2nd floor lobby areal
Process Management (Dick Drake, IBM)
Software Enéineering Environment (Bill Hodges, Boeing)
STARS Evaluation (John Foreman, SEI)

» Questions and Answers
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1.1. Validation of Top-Level STARS Plan
One strong point | see in the new STARS plan Is ...
What causes me concern about the new STARS planis...
(eventually providing "why,"” of course!)

(include not just "what" is being addressed, butthe time frame - realistic or not - key
risk Items - and presence/lack of mitigation strategies)

1.2. Activities / Technology Addressed by STARS
One high-leverage activity that is/should be addressed by STARS [s ...
One low-leverage activity that is not/should not be addressed by STARS Is ...
One up-coming technology that should be examined by STARS Is ...
One up-coming technology that should not be examined by STARS Is ...
One exlisting technology that should not be a part of STARS but s Is ...

One existing technology that has been overiooked by STARS and should be included
Is ...

{eventually providing "why,” of course!)

1.3. Recommendations

Is STARS examining the highest leverage activities Involved In software
development/malntenance?

Where shouid STARS put more of its effort? less?

What additional resources must/could/should be brought to bear on these Issues in
order to make any progress on them?

Economics - what business environment can be assumed "after STARS"?

1.4. Integration of New Technology

What areas of STARS appear to shut out, or put up arbitrary barriers, to ready
adaptation/adoption of new products and technologies In software development
{e.g., advanced CASE tools, domain-specific software architectures)? In which areas
does STARS risk becoming obsolete by the time STARS Is developed due to these
artificial constraints?
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DG1.2 - STARS Program Concerns
» Structured Brainstorming Process Used
« Brainstorm
+ Discuss/Combine
* Lobby
«NGT
« Concerns were raised - Original 34 reduced to 33
» Budget/schedule
» Focus/Breadth
« Reuse as panacea
« Evaluation Process
* Credibility
* Scalability
= Non-Technical 1ssues
« Two-stage NGT reduced to 17; then blocks of 3 and 5 concerns
« Strong points identified - original 16 reduced to 12
« Process
- Commercial sources
« Standards
= Cooperation
s Involvement
* "New" program
e NGT reduced to 3 levels of two strong points apiece
« 26 recornmendations mapped to top four concerns
DG1.3 - Initial Strong Points
» First set of strong points
 Focus on commercial sources for tools/solutions (9/39)
» Coordinate and leverage off other software standardization efforts (10/31)
» Second set
« Recognition and emphasis on process (8/24)
» Expressed desire to solicit and retain end-user consensus (7/19)
e Third set
« Evidence of improving the program: "new" STARS {6/13)
+ STARS is one of few "national” initiatives toward national cooperative efforts (4/14)
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4. Failure to address non-technical issues

* DARPA/STARS answer criticism - "technical answer to non-technical problem"”

e Identify contractual mechanisms to incentivize contractors to use reusable
components

» Do a study on liability and data rights issues

e DARPA work with DoD acquisition commands to embed DARPA
recommendations into acquisition

» Certification of reuse assets
« Must address software acquisition policy
DG1.6 - Conclusion
e Significant positive changes have been made to STARS
* commercialization
» standards

» user involvement

+ Concerns have been identified and recommendations have been provided

1.8. Discussion Group Write Up

(begins on following page)
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WHAT CAUSES ME CONCERN ABOUT THE KEW STARS PLAN IS . . .

® HOT ENOUGH BUBGET FOR :_L THE IDEAS

2., LACK OF SPECIFICATIONS

-- SEEMS LIKE 3 FOR EACH AREA (MULTIPLE IMPLEMENTATIONS)
-— NO UNITY!!!

@ RELIANCE ON ASSETS

--  ORIGIN UNKNOWN

@ TECHNDLOGY FOR PROPOSEZ EVALUATION IS MISSING
4 4 1 1 4 /10

@ TIGHTNESS OF SCHEDULE :ESPECTALLY 1993)
3 2 2 317

SLAYTNG 3 DRAGONS IN P2RALLEL; REALLY INTERRELATED
(REUSE. PROCESS, TOCL)

55 4 3 1
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14,

15,

16.

DARPA TO WORK WITH DOD ACG. COMMANDS TO EMBED DARPA
RECOMMENDATIONS INTO ACG.

B, 4

CERTIFICATION OF REUSE ASSETS

4, 7

ROADMAP AND PLAN -- HOW PARTICIPANTS INTERACT
(PRIMES, SERVICES, SUBCONTRACTORS)

INCREMENTAL PRODUCT DELIVERIES RELATE T0 3 PROJECTS
AND NEEDS IN TIME

1. 2.5

PROVIDE VISIBLE ROI (PARTICIPANTS) TO EVALUATION
PARTICIPANTS

5, N/A

,ASE;ZZ;EFORE PROCESS AND TOOLS GET ARMS AROUND REUSE

2,3 (-5

;45?11/;0CUS ON PROCESS THEN TOOLS THEN REUSE

2,3 (-2)
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1.9. STARS Program Response

DG1.5 - Recommendations
1. Too many concerned parties, involvements; not focused; fear of redirection

STARS Response: Agree. Because we want io have an open program, there are
going to be a lot of opportunities for people to try and influence the program. As you
pointed out, it is not possible to follow everyone. We recognize the risk and will attempt
to manage that risk. We will identify the key interactions and try to focus our efforts on
those.

« Identify key standardization efforts and work with them

STARS Response: Agree. As part of the open architecture, we will identify and
prioritize those standardization efforts most important to STARS. We will then
work with those standardization efforts to evolve the standards or gain their
adoption as necessary. This is an area where we are looking for induslry
consensus that the standards adopted by STARS are the correct ones.

« Strengthen end-user involvement (early requirements)

STARS Response: Agree. We intend to continue use of the newsletter,
workshops and an affiliates program to strengthen the invoivement of the
end-user. The evaluation section of the STARS plan will include aclivities
addressing this issue. The three Service deputies will assist in establishing such
interactions in the services, and we hope the affiliates will permit the same
interaction in the contractor community. We are going to develop a technology
transition plan, and this issue will be considered as a requirement on that pian.

¢ Roadmap and plan for interaction

STARS Response: Agree. The STARS plan will clearly lay out the roadmap for
how we interact with the outside world in the three technical areas and during the
STARS evaluations. We will specify how the three primes, their subconiractors,
the services, the FFRDCs, and the general public will interact. Part of the plan
will be a periodic assessment of the cost and benefit of the various interactions
and how they are contributing to achieving the STARS goals. The STARS
Distinguished Reviewers will be asked lo review periodically the roadmap for
interaction with the standards community to make sure we are focusing on the
right areas and have the correct pricrities established.

= Insure continuing cooperative primes

STARS Response: Agree. The cooperation of the primes in developing the
consolidated STARS pian will continue and be strengthened. We recognize the
benefits to STARS of cooperation across primes in leveraging their efforts in
working with the slandards community. STARS cannot afford the cost of
independent, non-cooperative efforts in ‘the standards area. Cooperatlion is
necessary o establish open architectures and common approaches lo reuse and
process and ito convince the general community that STARS is pursuing a
common path,

« Single specification

STARS Response: Agree. We intend lo pursue a common approach to open
architecture, and, where appropriate, common approaches o other aspecis of
reuse, process, and SEE. The three instances assembled by the primes will then
be instantiated lo those agreed-to architectures, and tailored to the specific
evaluation applications. We believe a single common open architeclure
specification is critical to the success of STARS. We also believe that the
architecture must be based on industry standards and accepted by the “users.”
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¢ Centification of reuse assets

STARS Response: Agree. STARS is working on the problem of certification of
reuse assets. In addition, we are interacting with a number of other activilies
interested in the same issue. In our joint activities with the Army RAPID
organization, we are trying to establish common definitions of classification levels
and common processes to certify reuse assets to those classifications. This is a
problem that must be solved across activities, or the activities will not be able to
share assets. We are also investigating tools that can help in the certification

process.
e Must address software acquisition policy
STARS Response: Disagree. See response above.
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will be chosen as the intagration mechanism., The STARS anvironment
will include a populated reuse library, along with the construction
components used to build/extend that library. But Kramer notes that
theres no explicit list of products yet that formally define whats in
the STARS environment.

Kramer believes that the products develcped, integrated, and
demonstrated by STARS could become STARS standards and eventually end
up being mandated by the government. As with the Ada mandate, the
terms of any mandate could vary from service to sexvice.

Kramer locks to the OTS world to provide tha lead of what standards to
follow in STARS, He realizes that theres a tradeoff between closely
coupled tools and opennegs in SEEs. STARS won’t mandate a unitary
SEE, but instead the pieces you can pick up. The STARS architects
will have to work to solve the standards consistency problem as well
as the standards version skew problem.

After 1993 (when STARS development wraps up), ISTO will move on to
other software technology programs that will be based on the results
of STARS. The commercial CASE and SEE world will then be responsible
for picking up on and maintaining any STARS products and standards.

2 ANSWERS TO QUESTIONS

After these general discussions, we sat down and worked out some
answers to the original questions raised as igsues to this discusasion
group by the workshops organizers. Given the limited amount of time
available, we didn’t answer every single issue presented tec us. The
answers below are based on a generally broad consensus of the groups
members.

2.1 BUSINESS PRACTICES

We concluded that STARS products should not be mandated on any
acquisition or program. We also believe that STARS products should
not be baselined as that would inhibit those firms that do have good
existing software davelopment practices and environments.

2.2 PROCESS AND TOOL INSERTION

STARS products and processes usable during source selection requires
training of SPOs, procurement officers, and others. STARS should be
providing the training materials for this. This training would cover
all of STARS, including the newly-expanded focus on processes and
reuse (to go along with SEEs). There are still some issues to be
worked out, such as whether STARS SEEs and tools are self-training {in
the Macintosh sense) and whether training is for SEE usage or
procurement (within the context of a SDP evaluation). STARS could
assure such training is available through influence on the DCDs
forthecoming Software Roadmap, which contains aspects of training in it
{as does the SEI).

The STARS SEE and toolset should be partitionahle, so potential users
don’t have to get one huge monolithic environment. STARS products
usable in subsets avoids the Big Bang phenomena where everyone waits
for 1993 for all their software programs to be instantly solved.

The competitiveness issue is addressed by letting the best man win,
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help meet any STARS mandates placed on them. A STARS set-aside could
potentially provide this.

STARS should certainly publish size, quality, function point, complexity
metrics, and error density information regarding the use of SEE.

2.6 COMMERCIALIZATION

The STARS program should define how interoperability finger pointing
problems will be addressed as multiple tools and vendors beccme
involved, The role of the system integrator for a particular
organization or project (that might involve STARS products) needs to
be defined. The STARS prima contractors and the evaluation projects
should provide an example of how integration is done. The STARS
program should also address how STARS products and processes would be
{commercially) supported on black programs where access by a CASE
vendors maintainers is limited.

3 FINAL SESSION COMMENTS

Qur discussion group was also asked to make some general comments on
the overall STARS program we heard about at this meeting. We thought
the STARS plan had some positive features:

the plan attempts to provide an answer tc a real need,

the evaluations create a real test of whether these ideas really
work,

the plan stresses commercialization and commercially available
tools (e.g.,- CASE tools, X},

the plan reuses existing standards instead of creating ¢ld ones,
and

the plan calls for the creation of a framework that many different
vendors can plug into.

One the other hand, we identified these negativa aspects of the STARS
plan:

the plans are at a very high level; the explanations, data,
and details were lacking,

you have to be part of the new affiliates program toc find out
these details,

the definition of products and technologies to be used in
STARS is still vague, and

there’s not enough detailed information available to make a
business decision on.

We made the following high-level recommendations to the STARS program
management :

make sure there’s enough money to do all this (especially
convincing demonstrations),

involve the government (the bean counters and SPOs} to get them
up to speed,

make sure the services get their end user communities to
provide inputs to STARS,

make more of an effort to describe (publicize} whats going on
in STARS,

provide more educational guidance on what people need to know
{(as about SEEs) including procurement and how to use, and
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better connect the STARS effort to existing standards efforts
{such as DOD~STD-2167A4).
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2.9. STARS Program Response

DG2.3 - Recommendations

¢ Right Activities. - Yes but ? it all things can be completed with $ proposed.
Demeonstrations in particular.

STARS Response: Agree. The STARS program is ambitious, and there is a lot more we
could do if there were a larger budget, but there is not. Although, we are trying to get
additional budget as part of the Software Master Plan process, we believe the STARS
program is viable within the current budget. What you see is only the DARPA funding.
There Is a lot of corporate commitment beneath the surface, by the primes and their
team members, that we are leveraging. We would be wrong lo plan on a program
requiring a budget larger than we currently have available. We are also trying fo
leverage other efforts, particularly those investing in reuse technology and assels, and
software process aclivity. One example of this is the Navy Next Generation Computer
Resources (NGCR) Program Support Environment Working Group (PSEWG), which will
be eslablishing PSE open architecture standards for the Navy. The current strategy of
using commercial producls and industry slandards based on an agreed-tc open
architecture permits us fo leverage the investmenls of industry. An important part of the
STARS program are the evaluation demonstrations. We are planning for those just as we
are planning the other STARS aclivities. The costs of doing them are treated as all of the
other costs. We consider the overall STARS budget a high priorily risk item that must be
managed properly in order fo achieve what STARS has set out o do. We are
continuously doing a design-to-cost analysis of our plans, including the evaluation
demonsirations, and adjusting our pian to stay within budget.

= Right Approach - Yes but STARS should do a better job of ariculating tine details.
Ensure they sell both to Industry/Government.

STARS Response: Agree. The workshop was intended tfo be the first public review of
the STARS plan. The goal was lo give enough detail so the participants could comment
on the more strategic questions. We have included the workshop resulfs as an additional
input into the next level delail of the pfan. We received the kind of input we wanted, and
the detailed planning is almost done. The results of that plannhing will be documented in a
STARS consolidated plan, which will be discussed at the next STARS/Users Workshop.
We also agree that we need to sell the program o both industry and the Government. As
a result of the strong recommendation from the workshop, we are developing a
technology transfer plan, and will explicitly include this selling aclivity as part of the
technology transfer plan.

More emphasis on educational guidance. Two ways - Procurement and use.

STARS Rasponse: Partially agree. It is important that proper education be provided on
the procurement and use of STARS technology. When there are STARS-unique
requirements, we will include such activities as part of the technology transfer plan.
When the requirements are DoD-generic, we will work with other organizations in the
DoD to plan such activities. Also, as with any commercial product, the commercial
vendors will provide educational services for their products. (See also DG1.5.4 and
DG1.5.4b above.)

Critical Activities - Did not connect on standards

STARS Response. Agree. We agree that standards are critical and intend to focus on
those during the open architecture definition. (See also DG 1.5.1a.)
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3.1. Synergizing the Community / Credibility of STARS

How does STARS get more of industry to "buy In"? What near-term goais,
strategies, objectives, prototypes, presentations must industry see to get their
“warm fuzzies" about the direction, Impact, etc of STARS?

what must STARS do, and in what time frame, to ensure that Industry and vendors
know and believe that STARS Is relevant to them and that STARS is keenly
interested In thelr requirements and Inputs?

What role do you see industry playing during the next "formative” year of STARS?
What role do you see after that year? What role for vendors?

How can STARS better interact with applied research and development organizations
beyond the Primes to assure that STARS incorporates the best available
technology?

How can STARS best function as a community catalyst and facilitator in order to
multiply the impact of its (and everyone’s) limited resources, especially as regards
internal R&D activities?

3.2. Transition via Guidance from STARS

What guidance should STARS provide, and plan to provide, to federal agencies,
industry, and the private sector with respect to the evaluation and acquisition of
software engineering environments? What existing work Is already going on in this
area outside STARS? How can STARS coordinate with/Influence that effort?

3.3. Receptor Groups

What should STARS be doing to Interact with potential consumers of STARS
products and technology? How can STARS assure that the consumers are receptive
to STARS products and technologies? What existing activities should be
continued? New ches begun? On-going ones ceased?

How can universities become part of this process (e.g., transition a la the Unix
model)? ,

3.4. Evaluation of STARS Products and Technologies

» What products and technologies shouid be available from STARS when the
program is complete? What should the form of those products (e.g., reports,
formal specifications, language-X binding, canonical models) be?

s« How much "validation™ should be done for each product?

= What kind of training, customer support, cost plans should exist for STARS
products and technologies?
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3.5. Existing Support Environments

What are the Issues In inserting new STARS technology and products Into existing
development environments and cultures? WIill phased/partial adoptions be
possible/feasible? How should STARS prepare for this?

What are the needed warranty and data rights for industry/vendors to welcome
STARS products and technologies into their own processes and tools? Are there
ditferent classes of warranty and data rights we need to identify?

3.6. STARS Affiliates Program

Does the draft STARS Affiliates program provide the right infrastructure so that
industry and government users can get [nvoived with the STARS Program? What
key ideas have been overiooked in the draft affillates plan? Would your company
and/or government agency be willing to become a STARS affiliate?

3.7. STARS Distinguished Reviewers

What type of talent mix should be required for the distinguished reviewers group?
How often should such a group meet? What should be its role?

3.8. DARPA/ISTO

What sheuld STARS be doing to prepare Itself as a vehicle to Integrate and transition
other DARPA/ISTO products as they mature? What should DARPA/ISTO be doing on
its end? What resources and time lines would be reasonable? What organizational
Iinfrastructure would be required? What criterla should DARPA/ISTO and STARS use
to identify:

« DARPA/ISTO technologies that are appropriate to be transitioned via STARS?

» Those technologies that the client community feel would be most beneficial to
them (versus being told by technologists "what Is good for them")?

3.9. Discussion Group Slides

DG3.1 - Technology Transfer
¢ Sam Redwine
+ Hans Polzer
* Tom Reid
* Norm Howes
¢ Al Kopp
¢ Randy Lichota
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DG3.2 - Positlve Points

» Emphasis on Broad Involvement

« Development of an Open Architecture

» Increased Emphasis on Commercialization

« Provision for Affiliates, Distinguished Reviewers

« Notion of Process Tailoring

« Focus on Portability, Multiple Platforms, Ability to Select/Choose Required Tools
DG3.3 - Goal

e Marketplace based on standard open interfaces with commercially available
implementations meeting DoD needs

« Open standards sxistence and acceptance
» Commercialization of
s Infrastructure
= Conforming Tools
DG3.4 - WIN/WIN
» Most important WIN conditions
= Win for vendors {(of all stripes)
1. Establishment of framework reference model
2. Framework standard interfaces
3. Broad tool market place
+ Win for DoD contractors
1. Wide variety of available tools
2. Widely accepted tool interchange standards and practices
3. Support for DoD needs in commercial tools
* Win for STARS
1. Acceptance of framework standards by CASE vendors
2. Increased use of frameworks and advanced tools by DoD contractors for:
» More cost effective sofiware development
» Wider, more competitive technology market
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This hote briefly describes the problems and rationale that led to the Group's recommendations and
enumerates the recommendations.

Problefns

The STARS plan presented had a number of apparent problems related to technology transfer.
¢ Plan underemphasizes technology transfer
+ No assignment of responsibility/ownership of technology transfer within program

« User requirements need to be researched and evolved recognizing the changing
context/market

» Little incrementalism apparent in deliveries

+ Inadequate recognition of importance of early awareness and experience to impact
successfui evolution of products and technologies

« Inadequate recognition of the support that will be needed by early users
« Limited provisions and aids for adaptation

« Misdirected program evaluation not aimed at facilitating technology transfer

« Inadequate planning for getting industry on-board.

No coherent strategy existed for technology transfer, and technology transfer concerns were seldom
mentioned in plan.

STARS Goal

STARS is not just a technology R&D program aimed at improving the state of the ant, but a program
aimed at changing the state of practice. Successful technology transfer is the goal that should drive
STARS and by which it ultimately should be judged.

STARS Marketplace Strategy

Furthermore, STARS aims to achieve this goal by creating a marketplace based on standard, open
interfaces having commercially available implementations meeting Department of Defense needs.
This, first, requires that standards exist for a number of interfaces -- either by/identifying existing
standards or creating new ones. Second, these standards need to be accepted by users and
suppliers. Third, conforming commercial implementations must exist of both the infrastructure and
tools.

Vendors are clearly prerequisite players in achieving this. While some analogous efforts such as
MAP/TOP have arisen from user impetus, vendors have to be on-board for success. OSF and PCTE
are efforts showing, in part, the value of early vendor involvement and commitment. STARS success
would be aided by the involvement of a number of different classes of vendors large and small as
they are likely to supply different types of needed products in the future marketplace.

Many of the Working Group’s recommendations derived directly from this essential importance of
vendors and commercial marketplace creation.
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3.11. STARS Program Response

DG3.5 - Recommendations
¢ Tech transfer should begin now and be intuitive and incremental

STARS Response: Agree. It is important that we. explicitly address technology transfer
as a managed part of the STARS program. As a result of the workshop, we are tasking
the SEI to develop a comprehensive lechnology lransfer plan lo become part of the
overall STARS program. Some technology transfer has already begun; the STARS
newsletter is part of this communication, as is STARS involvement in a number of
government and industry workshops and other public forums. The technology transfer
plan will explicitly address the need for such activities to be intuitive and incremental, and
that such activities must be initiated now, not just at the end, and must involve all the
players.

« Tech transfer should involve vendors for buy-in

STARS Response: Agree. The technology transfer plan will address the issue of
obtaining vendor buy-in. Because of the emphasis in STARS on commercially available
products, it is extremely important that we obtain their buy-in. As STARS takes the lead
in establishing an open architecture and instantiates it on the three environments, the
market wilf become more viable for the vendors. As part of this activity, we need to
identify the total market and significant segments of the market so we can address each.
We intend to hold a CASE-oriented workshop in Spring 1991 and will use this as an
important part of obtaining vendor buy-in.

* STARS should drive for official standardization

STARS Response: Partially agree. The DARPA approach, as with Berkeley Unix, X,
Mach, and TCP/IP, is to develop viable "standardize-able” technology, and encourage
industry to standardize it. We intend to work very closely with the Navy NGCR PSEWG
in this area to leverage their work with the standards communily.

« STARS should give tech transfer and commercialization priority over evaluation

STARS Response: Fartially agree. Commercialization is our lop priority, but putting
technology transition and evaluation in opposition is dysfunctional. We believe that the
credibility and transition of STARS technology depends a large part on the success of its
demonstration during the evaluations. We understand concerns about not
over-emphasizing the evaluations to the detriment of lechnology transfer and getting
users lo want to use the technology. The evaluation of the success of the STARS
program itself will involve other metrics than just the results of the evaluation
applications. We will stress technology transfer and commercialization as two of those
additicnal metrics. We have included these concerns in our next level of detailed
planning and will discuss this at the next STARS/Users Workshop to see if we
understood what you were telling us.
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* STARS should proactively support an affiliates program
= Use for early tech transfer {awareness and understanding)
« Use for strategic alliances for commercialization
« STARS must provide sufficient resources to drive tech transfer
« Should involve full spectrum of vendors and users

STARS Response: Agree. We accept your emphasis that the affiliates program is a
very important part of the STARS program, and we will include it as part of the
technology transfer plan. We aiso accept that such a program must be supported with
both management attention and funds. We wilf plan out the activities and required
support as a part of our technology transfer planning, and, as a resuft of that planning,
budget for support of the affifiates program. We will include oversight of the affifiates
program as one of the activities of the technology transfer function. The affiliates
program planning and activities will include emphasis on all of the bullets above. We
intend to conduct follow-on workshops for the affiliates, and will make sure such topics
are included.

« Distinguished Reviewers good - should include standards organizations

STARS Response: Agree. As slated above, we agree with the premise that STARS
open architecture standards must be accepted generally. In order to help STARS
prioritize its activities in this important area and to understand how to proceed, we wilf
encourage participation in the STARS Distinguished Reviewers program by
representatives of the standards organizations that are most important to the STARS
jprogram.

» Appoint tech transfer czar

STARS Response: Partially agree. Technology transfer is very important. We have
asked the SEI to develop a technology transfer plan, and part of that plan will be the
coordination of government and industry technology lransfer efforts. This activity will be
managed along with all of the other aspecls of the program. A STARS technology
ransfer czar is hot necessary.

* STARS must pay special attention to marketing and advocacy

STARS Response: Agree. We agree that STARS is not just a technology R&D program
aimed at improving the state-of-the-art, but a program aimed at changing the
state-of-the-practice. As indicated, STARS needs the standards and techinology to be
accepted both commercially and by the users, and that commercial implementations
must exist for both the infrastructure and tools. We will pay special attention to marketing
and advocacy to make sure that both the provider and the user side of the market is
developed, so that we have useful products emerging and that the users will accept
them. We are developing cost-benefit models for STARS technology in order fo try and
put some quantitative substance behind our marketing and advocacy efforts.
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4.1. STARS Reuse Plan

Do you agree with the general direction of the STARS reuse plan? What additional
risks do you see? What additional risk mitigations are needed? What on-going
efforts are you aware of that could help to mitigate risks?

Can you suggest specific improvements to the plan?

4.2, Reuse of All Artifacts

What should be provided to support reuse of all levels of artifacts (architectures,
requirements, design records, automated support for reasonable documentation...)?

4.3. Multiple Libraries

Do you agree with STARS assumption that multiple, physical libraries will be used Iin
the future?

Do you agree with a STARS focus on [nitlal support for "seamless” operations
across librarles? What does "seamless” mean to you In this context?

4.4. Developing Corporate Software Assets

Does your company use an asset library? If so, is there a mechanism to support it
and what Is It llke?

What would encourage your company to make use of an asset library? What do you
require In terms of access mechanisms (e.g., kinds of user Interfaces, remote
access)? What kinds of Information do you want to store In addition to software
design, Implementation, test records (e.g., usage reports, performance information,
bug reports, new feature requests)?

4.5, Using Corporate Software Assets

if the asset Is code, should the library record how many compilers with which it has
been successfully compiled and how/why It falls with others? With how many
compilers do you think a well-tested asset should work? Who should put this
information in the library: the asset developer? The library administrator? The
reuser who tries an asset with another compiler?

4.6. Certification of Assets

Should there be "levels of certification” of assets? Should raw data be supplled or
just a level indicator (eg. untested, tested and tests are part of asset library, reuse
metrics...) Should there be a standard procedure for certification of assets? What
process should be used to involve the community in such an effort?
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DG4.2 - Recommendations
1. Identify interim reuse and library products
. Balance emphasis on library with other reuse life cycle activities
. Clarify role of formalism
. Exercise, validate, recommend reuse asset development/use standards and processes
. Define and support reuse cost {(and quality) benefit tradeoff analysis
. Ensure early involvement of "evaluators” with use and testing of interim reuse products

b 2 T ¥ | B - S B V]

. Identify source of assets ASAP for evaluations
» [dentify organizations with reuse initiatives

8. Use SEE development based on reuse as one evaluation to demonstrate benefits of
reuse .

» Primes should identify SEE assets to be shared among the environments
DG4.3 - WIN/WIN
1. Reuse cost/benefit demonstration

2. Actualization of standards, guidelines, procedures, and tools to affect reuse based
development

3. Transfer of the reuse process and culture

4. STARS reuse plan needs to be synchronized with other plans such as JIAWG, SDIO,
DoD Master Plan, DARPA software strategy to demonstrate synergy

76 CMU/SEI-90-TR-32






Steve Sherman responded by pointing out what made certain reuse
libraries successful -- well defined and reasonably understood domainas
with little interaction or combination of components. These
statements sparked a discussion about the difficulty in reusing other
products than software code. The group then went on to discuss what
might be useful assets to reuse. Types mentlioned included reuse of
subsystems, specifications, and designs.

Bob Saisi then asserted that the reuse process should be matched to
whatever type of asset is to be reused. This lead to a digression
discussing whether designs are ever reused. The conclusion was that
reuse of complex assets such as designs is accomplished because
reusers understand to a detailed level what they are reusing. This
lead Marlene Hazle to ask if the STARS reuse approach should make
provisions for training people in existing systems that are candidates
for reuse.

Bev Kitaoka made anocther point about why people are successful at
reusing code: code has a formal description and has syntactic and some
degree of semantic consiatency.

Marlene Hazle described a Mitre project that had supported the reuse
of A specs. The reuse was fostered by requiring the specs to be
written in a standard format. However, Marlene pointed ocut that the
project expended considerable effort in then translating from the
standard format into a reusable form that the computer system managed.

Anita Hudson followed up on this discussion by asserting that STARS
should provide a formal definition of the syntax for supplying
different types of assets. She also expressed a concern that the
three thrusts of STARS (reuse, process, SEE) will integrate. She
asked if the SEE will be able to assist you in figuring out what is a
valid next development step from its knowledge of the process and of
currently available assets. She expressed a desire that the SEE
providae this assistance but did not feel the morning’s presentations
had encugh detail to conclude that.

Joe Greene brought the group back to the idea that the reuser needs to
understand the domain by expressing skepticism of the expectation that
reuse can be accomplished by someone who does not understand the
domain in which the development is occurring. He gave an example of a
very complex problem that required a high degree of education in
Physics.

Steve Sherman followed up by Greene’s statement by asserting that the
type of expertise needed varies as system development progresses. In
the early stages, application domain expertise is required with a
transition to expertise in general computer science as development
proceeda. He also stated his belief that the higher of abstraction of
an asset, the easier it is to reuse.

Joe Greene then brought up the issue of confidence in what is being
reused. He pointed out that when code is executable, one can have
some confidence that it expresses a set of requirements. He stated
that there should be some way to demonstrate that the code is
congistent with requirements, Marlene Hazle then asked if that meant
that tools that back up from code to requirements (design

recovery) were useful and needed.
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Next, the discussion turned on the point of what standards and
criteria might be appropriate for STARS in the area of reuse and reuse
process. Anita Hudson queried whether the plan included the
development of levels of criteria or certification. She emphasized
that asset certification is a technical obsatacle and that criteria
needed to be customized to the type of asset evaluated.

Ron Green asserted that the STARS approach to 1993 evaluations
vis-a-vis reuse was still unstructured. More discussion followed that
touched on the need for asset criteria as critical to the evaluations
in 1993. There is risk that domain assets will not meet the 1993
criteria; risk that criteria should be domain and methodology
dependent as well as asset type dependent; risk that the
classification and supply process will require more human effort than
will be available.

Sholom Cohen was concerned because the STARS plan did not determine
one process for creating reuse assets. Anita Hudson countered that by
the time STARS delivers its final products, potential using
organizations will already have their own reuse process. She used
this to support the notion that STARS should not converge on one reuse
process.

Steve Sherman asked if the intent was that each library mechanism
would work on each other platforms. Marlene Hazle, Bev Kitaocka, and
Maggie Davis then explained about the repository working groups and
the plan to have a programmatic interface for all the repositories.
This lead to these three giving more details on the repository working
groups and what approaches they are pursuing.

The session concluded with some attendees stating that they would be
attending the SEI affiliates tutorials the next day and not attending
the second discussion group.

SECOND SESSION -- REPORT OUT DEVELOPMENT:

This session was devoted to developing material for the slides for the
discussion group report out.

For slide #1, the positive points about the program, the group listed:
Tailorability of asset management approach

. Open approach to SEE/Library mechanismsg

. Adaptability of reuse process

. Addressing asset interchange

Establishment of certification criteria and procedures

Broad definition of asset

Feuse is being addressed in the context of process and SEE

Sk WP

For slide #2, recommendations, the group listed:

1. Identify interim reuse and library products
2. Balance emphasis on library mechanisms with attention to
reuse life cycle activities

3. Clarify role of formalism

4. Exercise, validate, and recommend asset development and (re)use
standards and processes

5. Define and support reuse cost (& quality) tradeoff analyses

6. Ensure early involvement of "evaluators” with asset development
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and reuse and library mechanisms
7. Identify source of aaseta for 1993 evaluations ASAP
8. Use SEE development as one evaluation to show benafits of reuse

For slide #3, win-win conditions, the group listed:

1. Reuse cost/benefit demonatration

2, Actualization of reuse standards, gquidelines, procedures,
and tools to effect reuse based development

3. Transfer of the reuse culture and a reuse approach to the

development process

4.13. STARS Program Response

DG4.2 - Recommendations
1. Identify interim reuse and library products

STARS Response: Agree. A lop-level consolidated plan was presented at this meeting
to gain initial feedback from industry. The feedback gathered has been fed into next
level planning sessions and interim products will be one of the items identified in these
sessions. STARS will provide the next level planning materials lo industry participanis
prior to the next STARS Users Workshop.

2. Balance emphasis on library with other reuse life cycle activities

STARS Response: Agree. This request will be filtered into the next level planning
process. STARS agrees that the emphasis on the library mechanisms needs to be
balanced with initial definition of reuse processes and integration/development of reuse
support tools to actively support those processes. The library mechanisms are one of
five major activities in the STARS reuse plan: reuse processes, reuse support tools,
asset acquisition, support for seamless operations and library mechanisms.

3. Clarify role of formalism

STARS response: STARS has had difficully interpreting this issue. Clarification from
working group participanis indicate that the discussion focused on the notion that code
is more reusable than non-code assets since code has an understandable formalism.
The issue was reconstituted as “examirie the importance of formal representation of
assets/components through the use of formal requirements specification, formal design
languages etc". STARS has no plans to require use of specific formal techniques for
early life-cycle artifacts in order 10 make use of the STARS library mechanisms. STARS
does encourage that early life-cycle artifacts be part of what is stored in the reuse
libraries. But, it is beyond the scope of STARS lo gain community consensus and
institute a single formal design record. Longer range DARPA ISTO research on the
software design record is geared to address this need.

4. Exercise, validate, recommend reuse asset development/use standards and processes

STARS Response: Agree. STARS agrees that the reuse processes, support loofs and
library mechanisms need to be exercised prior to the October 1, 1993 start of the
evaluation project. STARS is developing these capabilities incrementally with the intent
that early trial usage both by the Prime contractors and by industry affiliates will provide
early validation and feedback. STARS believes it to be an acceptable risk that we can
encourage sufficient trial usage on domain asset development without directly funding
the asset development under STARS. DARPA plans for the domain assets created
under the Domain Specific Software Architectures (DSSA) program to be stored in
STARS library thus providing a means of validating the mechanisms.
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5. Define and support reuse cost {and quality) benefit tradeoff analysis

STARS Response: Disagree. Many studies have been conducted to date on the
cost/benefit of reuse. STARS does not believe that there would be sufficient benefit for
the community if STARS were o do another cost benefit model. The SEIl, SPC and
others have modeled the economic benefils of reuse. Instead, STARS plans through
empirical means -- the evaluation project - to actively demonsirate the benefits of reuse
on real DoD programs and collect the empirical data from the real project experience.

. Ensure early involvement of "evaluators” with use and testing of interim reuse products

STARS Response: Agree. Once the application domains for the evaluation projecis
have been selected and the domain asset developers identified, STARS staff plan io be
working closely with them and with the application developers lo successiully transition
STARS technology into use. STARS hopes that at least some of the domain assels
used in the evaluation projects will be developed early using interim STARS reuse
processes and tools.

. Identify source of assets ASAP for evaluations

STARS Response: Agree. STARS agrees that it Is important to select the application
domains for the evaluation projects early and identify the source of assets. Since the
September workshop, STARS has convened an Evaluation team that is investigating
asset sources with both government and industry. This team is beginning to identify real
service interest and potential for asset sources. STARS is not looking in places like the
SIMTEL20 system for piece-meal components but is investigating sources for
application architectures and architecture based assets. If you are personally aware of
potentially applicable domain architecture development, please contact the STARS
Technology Center.

o {dentify organizations with reuse initiatives

STARS Response: Agres. STARS has begun to identify and establish
relationships with several of the organizations with reuse initiatives. One of the
on-going STARS tasks has interviewed key personnel from government and
industry on reuse and potential impact on acquisition guidelines. The tier Il reuse
plans are identifying related organizations and assigning responsibility for
interaction to the Primes and the FFRDCs.

. Use SEE development based on reuse as one evaluation to demonstrate benefits of

reuse
STAARS Response: Disagree. While STARS does intend to reuse software in

instantiating the SEE, one major change in program direction over the past year has
been to emphasize evaluation through usage on real DoD programs rather than
evaluation through usage on STARS iiself.

» Primes should identify SEE assets to be shared among the environments

STARS Response: Agree. The next level of STARS planning for the SEE
emphasizes a common open architecture and cooperation among the Primes.
The consolidated plan is intended to minimize duplicative activities unless
multiple approaches are wamanted and foster a sharing of assets among the
environmentis.
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5. Non-Technical Barriers to Reuse

Charter: The Non-Technical Barriers 10 Reuse Discussion Group should address issues related to:

e Addressing the cultural, management and business issues involved in making reuse
practical for DoD MCCR systems.

« Providing a list of what is being done elsewhere off which STARS can leverage.

« |dentification of specific actions that STARS or others could take to facilitate removal of
the non-technical barriers to reuse.

Discussion Group Location:

4320 Monday
4320 Tuesday

Discussion Group Leader:
Dennis Struble, Intermelrics

Discussion Group Members:

James Baldo, /DA

Robert Bowes, DSD

Gerald Brown, USArmy/CECOM [Monday only]
Rich D'ippolito, SEI

Ed Liebhardt, OSD/AJPO

Jim Moore, IBM

William E Novak, GE Aerospace [Monday only]
Gerald White, Foxboro

Bill Wood, SE/
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5.1. Origin of Assets
Does your company have an asset library today? If so, from where did the assets

come from? IR&D? From a specific application development? From outside
sources? How often is the asset library used? Has it been worth the investment?

5.2. Corporate Investment

I1s your company Investing In domain-specific software architectures or assets In
thelr major product lines or domains?

if not, what would encourage this investment?

5.3. Licensing Corporate Assets
Would your company be interested in making reusable assets licensable?

What would encourage this?

5.4. Domain-Specific Architectures

Would your company cooperate towards community consensus In domain specific
archlitectures for DoD MCCR application domains?

What would encourage this?

5.5. Feedback into Asset Libraries

How can reusers be encouraged to provide informaticn back to the asset library
(success, failures, new feature requests etc)?

Should modified assets be put back into the asset library? What would motivate you
to do thig?

5.6. Support for Reuse Libraries

Should reuse libraries become self supporting organizations? Would you pay for
assets? Would you pay a library connection service fee? What sort of services wouid
you then expect?

What sort of organization should run a domain specific reuse library? Government?
A Service? At the DoD level? DoD contractors? Private commercial Industry? What
are the risks/mitigations assoclated with each mode of operation?

Should there be muitiple domain specific libraries In the future? Should there be a
single National Asset Library? What would you desire as the concept of operations?
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5.7. Existing Reuse Efforts

What existing (and available) reuse efforts are underway - Ada and non-Ada, defense
and public sector? What kinds of Issues, applications, levels of granularity
(subprogram, subsystem), object (code only, documentation) are being addressed?
To which of these efforts should STARS be paying attention? Why? What are the
entrees into these efforts?

5.8. Reuse after STARS

After STARS, to what degree should there be DoD-mandated domains for reuse?
Should there be libraries or repositories for required searching, contributing? (Who
pays? Who gets "rewards”?) Should DoD require a waiver not to use a particular
software component? How would contractors and customers determine whether or
not this would be cost effective? What about suppllers of reusable components?
Maintainers of libraries?

5.9. Reengineering

Are reengineering needs being addressed adequately by STARS, or does STARS
appear to be viable for "new starts” only? What about maintenance/PDSS - are there
barriers for STARS use In that area? Should STARS be addressing these areas?
What issues must STARS address to remain/become viable in these areas?

5.10. Reuse and Acquisition Issues

It Is said that acquisition issues get In the way of achleving reuse (licensing among
them). What are the real barrlers? What are just "excuses” to allow contractors and
customers to continue doing business as usual? What new procedures/policies are
really needed In order to really implement reuse? What new procedures/policies is
DoD planning?
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5.11. Silver Bullet

To what degree Is the software industry {producer, contractor, customer) iooking at
reuse as a silver bullet? What can reasonably be expected from reuse, as far as
productlvity and reliability go?

5.12. Discussion Group Slides

DG5.1 - Roles in Reuse
1. Supplier / producers
2. User / consumer
3. Value-added services
» Domain-specific expertise
e Process / library expertise
4. Research community
5. DoD evaluators
DGS5.2 - Asset Library Suirvey

Yes No
Asset Libraries 3 2
Reuse formal 1
informal 3
none 1
Who:
e Foxboro

s GE Aerospace
* IBM
» Intermetrics
s Unisys
DG5.3 - First Level Issues
« The plan lacked enough detail for analysis by the group
+ STARS must address non-technical issues as a task
* active participation, or
*» passive coordination
« non-technical issues must feedback into design
» Acquisition process does not foster reuse
« lack of clarity in licensing, warranties, regulations
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Non-Technical Barriers

to Software Reuse

Report from the STARS/Usera Workshop

September, 1930
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of assets? Presumably, many assets in an asset
library will be enhanced periodically. Will
the asset library provide facilities to
coordinate users’ upgrade to new versions of
enhanced assets?

Our findings are discussed below in three sectiocns.
First, in Section 2, we enumerate the different asset library
user categories we foresee, Section 3 is the heart of oqur
report; its contains the issues we believe the STARS program
must address. Finally, Section 4 comments on "Win/Win"
conditions; that is how the STARS Program, the DoD, and
contractors can all be winners. An appendix contains the
results of a survey of reuse by companies represented in our
discussion group.

2.0 Roles In Reuse

In designing their asset libraries, the STARS primes
must be aware of the differing user categories. The
libraries must provide mechanisms and procedures which
support the needs of each user category. We identified five
user categories. Two categories are obvious: asset
suppliers and asset users. We see three additional
categories which the STARS primes may not have considered:

Valuae-added servicers

Presuming the aventual existence of a thriving
reuse industry, there will be companies who
provide reuse services. Examples of such services
are the provision of domain-specific expertise or
the provision of asaistance in using a specific
asgset library technology.

Research community

The research community will wish to measure and
evaluate the dynamics of reuse. Specialized
instrumentation of asset libraries, as well as
entire STARS Software Engineering Environments
{SEE), would aid such research.

DoD evaluators

During the STARS lifetime, DoD agencies, such as
DARPA, will want to demonstrate the success of
reuse, STARS, and Ada. Properly instrumented
asset libraries could be a key aid in such
demonstration.

3.0 Non-Technical Issues
Our group partitioned into three levels the issues we

suggest the STARS program consider. The issues are
described below, with the highest priority issues first.
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clear to the group and to many others that there is a lack
of clarity in regulatory and procedural material regarding
the more esoteric topics of software licensing, copyright,
warranties, and the intricacies of scftware acquisition.
Today’'s federal acquisition personnel (program managers,
contracting officers, legal, and financial people) do not
adequately understand software acquisition, and particularly
software reuse, nor are they being provided the tools to
improve their understanding.

3.2 Second Level Issues

3.2.1 Workshops Should Include Business/Legal Personnel

Future STARS/User Workshops should have more attendees
that represent legal and business communities (i.e., from
prime contractors and other organizations such as NSIA,
AFCEA, and AIAA)

Legal and contractual issues could seriously inhibit
the application of software reuse on DOD systems, even if
major technical issues for software reuse are solved (i.e.,
from STARS program). Providing software develcopers with the
capabilities to access and use reusable software components,
requires a legal and contractual framework that enables the
appropriate techneologies to ba used and providas incentives
for industry to utilize reuse technology as it matures and
becomes available.

In order to agsure that both software reuse technology
and necessary acquisition mechanisms are inserted into the
DoD software life-cycle, both contractor and DoD
participation will be necessary. This activity will help
determine if industry will agree to the business impact that
large scale reuse will have and changes that may be needed
to the DoD acquisition process to support large scale reuse
technology developed under STARS.

3.2.2 STARS Should Support Reengineering Projects

In the future, the majority of the DoD’'s software
budget will be spent on maintaining and enhancing existing
systems rather than on developing new systems. (DoD members
of our group indicated that systems reengineering could
consume as much as 80% of the software budget.)
Consequently, STARS should treat the needs of reengineering
projects with at least as much priority as new-~-start
projects, particularly in the dasign of asset libraries.

Reengineering projects should also be considered as
candidate evaluation projects. Since the needs of
reengineering projects are different from new starts, a
STARS evaluation based only on new starts would he
incomplete.

A third issue regarding reengineering projects is that
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such projects could well prove to be the primary source for
populating the STARS asset libraries. The davelopmant of a
reusable component necessarily increases the cost and
schedule of the design, implementation, and testing phases.
In order for STARS to reduce the time and coat of populating
its asset libraries, consideration should be given to
reengineering existing software.

A number of well understood domains exist (e.g.,
communications software, avionics, and database
applications), which have large amounts of software
components that may be reengineered for sukmission into the
STARS asset library. For domains that map closely to DoD
applications, the cost savings of reengineering may be
considerable. The reengineering process may also assist
STARS reuse designers and implementors in understanding
practical software engineering practices that are being
used.

3.2.3 STARS Should Reassess Evaluation Approach

We recall the original context for the STARS evaluation
was to "shadow" one or more DoD programs, using STARS
developed technology to demonstrate its technical, schedule
and cost effectiveness over traditiocnal software
daevelopment. The current STARS evaluation iz more
ambitious, appearing to have as its objective that three DoD
programs adopt, and perhaps partially fund, the STARS
technology as the primary approach to software development.
The potential impacts on the programs are significant:

Risk is increased dramatically:

The STARS process ls an unknown in the development
cycle.

A prime contractor may have to be directed to use
it, creating serious questions regarding both
design and performance liabilities. Further,
such direction would require leangthly,
difficult negotiations.

The government program manager (PM) looses a measure of
control of the program, its destiny, and the PM’'s
success:

More players are introducad with objectives not
always in concert with those of the PM.

Should the STARS players not have a keen
appreciation of the intricacies of the
program’g acquisition process, their learning
could increase risk and program management
coordination activity.

The STARS briefing identified multiple relationships
among the STARS players and the evaluation project players.
STARS should not underestimate the complexity of managing
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these relationships:

MOA’s and contract language will required
involvement of reasonably sophisticated
personnel from all organizations.

We believe a MOA will be necessary between the two
FFRDCs to clearly define roles and
responsibilities.

Perhaps the STARS organization should conduct a risk
assessment of alternative evaluation tachniques (primae,
shadow, or other) to identify the most viable and effective
technique.

3.3 Third Level Issues

3.3.1 STARS Must Focus on Intra-Company Reuse

An asset library that supports reuse across company
boundaries will be far more difficult to produce than a
strictly intra-company library. As soon as software assets
are reused across different companies, all the issues
identified above in Section 1 will come into play. The
STARS plan did not convey that STARS has plans for
addressing the inter-company issues, nor even that the STARS
program recognizes the substantial additional effort
required to jump to inter-company reuse.

The group discussed the possibility that perhaps the
90/10 rule applies in this case. That is, 90% of the
anticipated gain from STARS could be achieved by providing a
productive intra-company reuse SEE. Further, this 90% gain
could be achieved at a much lower risk and program cost than
that required to provide a successful inter-company reuse
SEE. It was interesting to note that the discussion group
members who were contractors advocated this positioen,
whereas the DoD representatives did not.

The DoD representatives stated that individual
contractors might not pass on to the DoD the cost-savings
arising from intra-company reuse and that, anyway, the big
gain would come from inter-company reuse. Jack Kramer, the
STARS Program Manager, in reviewing our discussion group’s
issues echoed the DoD representatives’ position, stating
that the STARS Program is strongly committed to providing
SEEs which support inter-company reuse.

3.3.2 STARS Must Find Reuse Assets for the Evaluations

To successfully demonstrate reuse, the STARS evaluation
projects will need access to libraries already populated
with assets useful to each project’s domain. Presumably the
desired project domains are C3I, embedded systems, and MIS.
The group is skeptical that by the start of the evaluation
in October 1993, the STARS asset libraries will be populated
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with enough assets to allow the evaluation projects to
meaningfully demonstrate reuse.

This skepticism arises from first observing that
today’s STARS repository is populated primarily with
components which support the software toocl domain rather
than with substantial subsystems from the C3I, embedded
systems, or MIS domains. Secondly, it appears that the SEE
frameworks will just have been completed in October 1993 and
will be transitioning to the beta test phase. If this is
case, it is hard to see how these newly completed libraries
could be populated prior to commencing the evaluation
projects.

The group recommended that the STARS program include
ocne or two reangineering projects as its evaluation
projects. In a reengineering project the development
scenario could be: first, use the STARS SEE to identify
reusable compcnents in the existing system, install these
components into the STARS asset library, and finally
construct an enhanced system from these components combined
with new code. Such a scenarioc has the advantage of the
project itself populating the library. This contrasts with
a new-start project, where the emphasis would bLe on
extracting pre-existing components from the library to build
a new system.

3.3.3. STARS Must Define Reuse Asset Quality Procedures

The quality of components in tha existing nation-wide
asset libraries is, at best, variable. Users of these
components have found some components to be buggy, poorly
documented, platform-dependent and/or compiler-dependent.

The STARS program should include a task to specify the
characteristics which assets must have to be considered for
inclusion in the asset library. Having specified these
characteristics, the STARS program would then need to
delineate the procedures to be used to assure compliance
with the characteristics. Finally, the STARS program should
suggest the agents who would perform this quality assurance.

4. STARS "Win/Win" Conditions

The discussion group was asked to suggest "Win
Conditions” which would represent possible outcomes of the
STARS program which would be mutually beneficial to all
parties in the program, notably government and contractors.

4.1 Decreased Gap Between Systems-Need and Systems-Capacity

It is widely perceived that a large and growing gap
exists between the requirements of the Department of Defense
for the production of mission-critical systems and the
capability of the country to support their development .
Perceptions suggest that the defense budget will be
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5.14. STARS Program Response

DG5.3 - First Level Issues
» The plan lacked enough detail for analysis by the group

STARS Response: Aqree. STARS will provide more program pian detail before the next
Users Workshop. A top-level consolidated plan was presented at this meeting to gain
initial feedback from industry. The feedback gathered has been fed into next level
planning sessions.

¢ STARS must address non-technical issues as a task

» active participation, or
= passive coordination

STARS Response: Agree. STARS agrees that non-technical issues in reuse are
critical. STARS is working through the DoD Software Master Plan where
non-technical issues are treated as critical. STARS agrees to coordinate and help
calalyze indusiry attention on non-technical issues where STARS has high
leverage. STARS has a small on-going task, co-funded by the Air Force, to
assimilate the work of many reuse activities and make initial recommendations to
foster reuse in the acquisition process. There are other organizations (eq. Army
RAPID, SDIO) that are actively pursuing the non-technical issues in reuse. STARS
plans to leverage their work to address the non-technical issues that are needed to
support the STARS program and its evaluation projects.

* non-technical issues must feedback into design

STARS Response: Agree. STARS will work with other organizations that are actively
addressing the non-technical reuse issues to solicit requirements that will impact the
design of STARS library mechanisms, reuse processes and reuse support tools. STARS
will also request review of the designs/protolypes by those who are addressing the
non-technical issues to ensure the requirements are adequately handled. STARS
envisions that the library mechanisms must be able to support situations where a
specification is public but the implementalion is proprietary and must be licensed. This
has already been addressed in STARS libraries for the Booch components. STARS also
envisions that the library mechanisms might need to address accounting lype
functionality to address the non-technical issues.

» Acquisition process does not foster reuse
» lack of clarity in licensing, warranties, regulations
» inadequate training and education of acquisition personnel

STARS Response: Agree. STARS has a small task that is directly looking at acquisition
regulations. STARS agrees that it is important that the acquisition process be addressed.
However, changing the acquisition process is outside the scope of a DARPA program.
STARS will work through the DoD Software Master Plan as well as with other
organizations to facilitate changes to the acquisition process. STARS has no plans for a
major thrust to develop a new acquisition process.
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DGS5.5 - Third Level Issues

1. A successful inter-company asset library will be far more difficult to achieve than an
intra-company library. STARS plan didn’t convey a recognition of this difference.

STARS Response: STARS goal is to support inter-company asset libraries. Within
large companies with muitiple divisions, many of the issues to achieve successful
inter-company reuse may apply to an intra-company library. The reuse thrust in support
for seamless operations provides some of the lechnical basis to support use of multiple
asset libraries among different organizations (both government and private}. The
emphasis on architecture based reuse, both in the mechanisms within STARS and in
the domain assets within the DARPA DSSA program, establish a common grounds
(application architectures, common interfaces, protocols) to facilitate reuse across
comparnies.

2. Tha STARS plan is not believable in terms of popuiating the library with C3I, MIS,
MCCR domain assets in time for the evaluation.

STARS Response: Disagree. The domain assets are not developed within STARS.
initial contacts with the services have been positive. The DARPA DSSA program is
another potential source of assels. The specific application domains and evaluation
projects have not yet been selected. The selection criteria can include the timely
development of domain assets. Identifying the assels is a risk to the STARS program
but a risk that STARS believes is manageable. The tier If evaluation plan that is under
development will identify steps to reduce this risk.

3. STARS should early on define the proceduresfilters that will eventually be used to
assure the library is populated with only high-quality, reusable components.

STARS Response: Agree. Yes, STARS will develop initial metrics/processes for
avaluating assets and this has been part of our plan. Initial sels of reuse guidelines and
metrics have already been established. Significant effort is being expended to define
asset quality criteria, the process for assuring compliance, and lo provide too! support
lo the assurance process. STARS agrees that support for quality assessment is critical
and plans to work that early. STARS disagrees with the notion that only assets that
pass certain tests will be allowed to reside in the library. Asset quality should be part of
the information that is avallable for an asset. However, there may be multiple tiers
supported. A project might establish its own criteria for the degree of quality/integrity
required. In some projects, use of prototypes that might not be rated highly according to
the criteria may be warranted. Programs should not be prohibited from having such
components in the library.
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6.1. Process Management Technology Maturity

WIll process management technology mature enough during the STARS program for
STARS to be successful?

6.2. Process Definitions
What techniques are best for defining process?

What languages and notations should be considered for use In automated process
management?

6.3. Interaction

What level of Interaction should there be between the process mechanism and the
management and technical people doing the development?

6.4. Support versus Enforcement

How would you distinguish support from enforcement?

6.5. Measurement

How should STARS measure process Improvement?

6.6. Related Work
What other wark do you know of In this area which should be examined by STARS?

6.7. STARS Effects on Development Process

Use of STARS products and technologies will invariably affect the way systems are
developed. Does the strategy taken by the STARS environment and process wark
imply a single software development process? Implementation language? Domain?
Slze of project? Should it? Will STARS products and technologies be usable in
multl-lingual systems? Multi-paradigm systems? Heterogeneous environments?
Databases? Embedded, real-time, distributed systems? Should they?1.

'See also 8.3
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6.8. Discussion Group Slides

DGS6.1 - Positive Plan Aspects
= Taking time to organize the program and present for feedback
= Information sharing
» Dealing with process explicitly is important
» Risks identified in presentation are generally on-target
DG6.2 - Recommendations '

» Plan needs to use a spiral-type approach to gain incremental insights into risks, etc. This
could be especially useful for the process management area, which is largely new
technology. This should drive 2nd tier pianning for FY31.

STARS needs a lot more money to really make a significant difference across the topical
areas; $100million per year is not out of proportion compared to funding for other
initiatives. For example, system builds could be taxed 1 - 5% per year to support
STARS.

STARS leadership role in process (and other topics) needs to be more clearly defined.

» STARS could exploit greater leverage with other process and product modeling activities
(like PDES) which would contribute momentum to the STARS activities.

The program needs a longer timeline than October 1993 given the budget (particularly
for process).

» |s the reliance on SEI for "process building block assets” an acceptable risk?

The problem is bigger than SEI and STARS - how can we mobilize broader resources to
address this area? Also, SEI and STARS need to be more integrated, (maybe a single
organization?) Clarify where SEI and STARS are on 6.1-6.2-6.3-6.4 spectrum. -

» STARS needs to become much more central and influential in the community. Needs
more continuity.

There is a great opportunity for a STARS leadership role in standards/pre-standards
efforts in process. STARS needs to mobilize its standards/pre-standards activities
according to opportunity/cost/payoff; in order to do this STARS needs to sort out and
focus on standards topics:

Standards STARS | Standards STARS | STARS doesn't | STARS likes
can drive | needs to live | care what these { the way the
| with and affect | standards are - | standards are
| | any result can | going - no
i | be tolerated | STARS
[ | | catalyst
| I | needed

» Process architectures must be defined for 6.1-6.2-6.3 which supports migration.

* Follow-up on recommendations at subsequent workshops; don't start the next workshop
with a blank slate
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6.9. Discussion Group Write Up

{begins on following page)
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The following are the major Recommendations which derived from the group’s discussion.
The itemns are labeled as being General in nature (referring to the overall STARS approach),
Specific (referring to the process subject), and Both (having both general and specific con-
notations).

The group felt that the approach being used in the STARS program design needs to use
the spiral model to gain incremental insights into risks, etc. This could be especially
useful for the process management area, which is largely new technology. This should
drive the second tier planning for FY91. (Both)

STARS needs a considerable amount of money to make a significant difference across
the topical areas which it has identified as emphases (process, reuse, and environment).
$100M per year is not out of proportion compared to funding for other initiatives.
One idea for obtaining this funding would be to tax systemns builds 1-5% to support
STARS. These system builds are the beneficiary of the STARS software improvements.
(General)

STARS leadership role in process (and other topics) needs to be more clearly defined.
That is, does the STARS program intend to produce a process model, orchestrate
the standards process, etc., or does STARS intend to leverage off other efforts? Which
efforts? This vision of STARS in the larger technical community needs to be articulated

- 50 as to clearly identify where STARS will be leading. (Both)

STARS could exploit greater leverage with other process and product modeling activ-
ities (like PDES) which would contribute momentum to the STARS activities. These
other product modeling activities have committees in place which could, for example,
be used as a vehicle to support STARS community interaction. Also, these activities
have some technology base in modeling which may be applicable, and which would
offer collaboration opportunities for the STARS program. (Specific)

The program needs a longer time line than October '93 given the budget (particularly
for process). There was concern that development is done before October, 1993, fol-
lowed by an evaluation phase. We questioned whether process could be successfully
addressed in that time frame given the level of staffing devoted to it. (Both)

Is the.reliance of SEI for “process building block assets” an acceptable risk? There
was a question whether the SEI had sufficient resources to devote to this to improve
the risk directly above. (Specific)

The problems STARS is addressing are larger than SEI and STARS - how can we lever-
age broader resources to address this area? Also, could SEI and STARS be integrated?
There was an original description of the relationship of SEI and STARS published in
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An initial discussion on value of process and process management resulted in many rec-
ommendations and requirements on the process management facility. The desire to obtain
predictability and replicability in software development was identified as one of the primary
drivers behind the current interest in process management. In addition, without formaliza-
tion of process descriptions and process management windows, there is little opportunity to
measure, and therefore, improve process.

We also recognized the value of process formalization to support industrial information and
product exchange. That is, unless some terminology and process concepts become widely
accepted and used, the potential for leveraging between industrial, academic, and government
concerns is very limited. How do you decide what to reuse if the whole concept of the
development process is incompatible?

The current efforts in process, particularly 2167, were criticized as being bureaucratic at-
tempts to achieve uniformity of process.

The particular needs of DoD software development and the requirements these place on
whatever process concepts are developed by STARS was discussed. First, the process ap-
proach must support the uncertainty aspect of most DoD procurements. (Requirements
change during the development process. The software process support must be capable of
reflecting the needed flexibility.)

Second, the migration of systems through the 6.1-6.2-6.3-6.4 cycle was discussed, and the
implications that this would have on the process model and the support automation were
examined. A shortcoming of current process efforts was identified as being the lack of
recognition and support for this migration process. Is there a core process which is shared
between these development phases, or is the migration itself part of the model?

It was agreed that the process language and mechanisms must support this range of processes.

We discussed at some length the relationship of the STARS process activities to other activi-
ties underway in other engineering disciplines, such as the PDES activities in mechanical and
electrical engineering and the CFI activities in electrical modeling. PDES has also started a
subcommittee on software modeling. How does this relate to the STARS effort?

PDES and other communities have also done considerable work on process/product model-
ing notations and languages and have a history of over 10 years in the consensus building
activity which is necessary to get widespread use of the models. CFI recently completed an
evaluation and analysis of modeling notations and languages to support their electrical mod-
eling activities which might be useful to STARS. The contact names for these programs are:
Software Subcommittee of PDES, Tom Baker (Boeing - 206-234-6234), CFI General Con-
tact, Andy Graham (CFI President - 303-530-4562}, and Author of CFI Report on Modelling
Notations and Methodologies, Glen Fullmer (Motorola - (602-897-5115).

We proceeded to discuss process management support and came up with the following ob-
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results. (See recommendation section for the outcome of this discussion topics — identification
of standards and pre-standards groups and how STARS should affect, follow, or lead them.)
There are various opportunities for STARS depending on the committee, as well as various
costs and potential payoff for the program.

We only touched on process mechanisms. We emphasized that the plan must be in the
repository, and be updated automatically by whatever mechanisms were available. We made
no conclusions regarding granularity, although it seems obvious that granularity, mechanism,
and performance are interrelated. Existing framework prototypes and products demonstrate
that mechanisms and execution/data models are interrelated, but we did not discuss this at
any length.

NG/STARSmin.tex
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« |s the reliance on SEI for "process building block assets" an acceptable risk?

STARS Response: Agree. The Tier 2 plan will carefully define the roles of STARS and
SE! with respect to the development of process building blocks. We feel that the
experlence of the SEI along with the STARS prime and subcontractors will be extremely
valuable in this area. SEI's unique role in the communily also provides them with insight
into other activities that can help in the development of process building blocks.

The problem is bigger than SEI and STARS - how can we mobilize broader resources to
address this area?

STARS Response: Agres. We intend to develop and exploit relationships with other
DARPA |ISTO activities, service sponsored activities, and other industry and academic
activities using the STARS affiliates program. The STARS program will provide a focus
on near term exploration of process management technology. The pian for the STARS
evaluations will generate a great deal of interest because it will provide an opportunity lo
evaluate the technology on real programs. We will encourage other groups 1o work with
us and benefit from this feedback. We will also continue lo sponsor workshops and
encourage more participation with the program by the DoD communily.

Also, SEl and STARS need to be more integrated, (maybe a single organization?)

STARS Response: [ntegration/cooperation - agres; single organization - disagree. The
Tier 2 plan will define a closely integrated approach o process management involving
the SEI and all three primes. A close refationship between STARS and SE/ has already
been developed. Both programs report into DARPA through Dr. Kramer, and SEI
personnel are involved in all of the STARS major technology activities. The DARPA
model is 1o develop technology, transition the technology and then start a new program.
STARS is an example of this; SEl is an exception. SEIl performs a role of transitioning
lechnology from alf DARPA programs. We therefore feel the present close working
relationship is the correct approach and no further organizational merging would be
useful.

Clarity where SEl and STARS are on 6.1-6.2-6.3-6.4 spectrum.

STARS Response: Clarification provided. All programs have some mixture of 6.1, 6.2,
6.3, and 6.4 aspecis. SEl's role is principally technology transition. To be effective,
however, SEI participales in 6.1 and 6.2 to prepare products for transition. STARS wiil
also foliow this model.
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* STARS needs to become much more central and influential in the community. Needs
more continuity.

STARS Response: Agree. Your suggestion implies that STARS needs to do a belter job
of marketing itself. The motivation behind the first STARS/User Workshop was fo begin
lo sell the program and gain the support of the DoD community. We will follow this with
more workshops and an affifiates program lo encourage others to participate in the
STARS program. We agree that STARS needs to demonstrate more continuity. The
STARS consolidated plan to be released early next year will define the approach to be
follow over the next five years.

There is a great opportunity for a STARS leadership role in standards/pre-standards
efforts in process. STARS needs to mobilize its standards/pre-standards activities
according to opportunity/cost/payoff; in order to do this STARS needs to sort out and
focus on standards topics:

Standards STARS | Standards STARS | STARS doesn't | STARS likes
can drive | needs to live | care what these | the way the
| with and affect | standards are - | standards are
i | any result can | going - no
[ | be tolerated | STARS
| | | catalyst
| [ | needed

STARS Response: Agree. STARS has been actively tracking the relevant standards
activities over the last two years. STARS is represented on a number of standards
committees. We are coordinating our activities with NIST and the Navy NGCR activities.
CDRL item 500 from task {JQ14 presents an overview of the relevant standards. A joint
activity is planned to begin in November 1990 involving all three primes, the SEI, and the
Navy, to select the set of open architecture industry standards with which the STARS
environments will comply.

Process architectures must be defined for 6.1-6.2-6.3 which supports migration.

STARS Hesponse: Agree. We will be working with the SEI to define some generic
architectures that could be used as models for DoD programs. The major activily here,
however, will be associated with the developing of the process and a process
architecture for the evaluation projects. This experience will help us to refine our generic
models.

Follow-up on recommendations at subsequent workshops; don't start the next workshop
with a blank slate

STARS Response: Agree. We are working on the Tier 2 plan in each of the technical
areas (Reuse, Process, SEE, and evaluation). These plans will be combined into a
consolidated STARS plan available during the first quarter of 1991; prior to the next
STARS/Users Workshop.
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7. Process Definition

Charter: The Process Definition Discussion Group should address issues related to:
e The complexities of defining processes,
= The need for more rigorous definition of process,
+ Techniques for defining process,
s The cost of defining processes,
 Definition of terminology in this area,
» The applicability of process building blocks, and
» Process metrics.

Discusslon Group Location:

5300 Monday
5504 Tuesday

Discussion Group Leadetr:
Art Pyster, SPC

Discussion Group Members:

Benjamin Barlin, USN/NOSC [Monday only]
Gentry Gardner, Rockwell

Jim King, Boeing

Dick Martin, SE/

Bob Munck, Unisys

Jim Over, SE/

Susan Roberts, USArmy/ADCCS

Carol Ulrich, Hughes [Monday only]
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7.1. Understanding of Process Definition

WIN process definition techniques be well enough understood during the STARS
program to aliow the STARS evaluation projects to define thelr processes?

7.2. Level of Detail

At what level of detail ({refinement) should software processes be defined in order to
maximize continuous process improvement?

7.3. Process Definitions

Are there examples of process definition available for such things as reuse,
prototyping, concurrent engineering, and evolutionary development?

Are there additional process building blocks STARS should develop?

7.4. Process Metrics and Measurement
What are the correct set of process metrics which should be captured?
How should STARS measure process improvement?

What other work do you know of In this area which should be examined by STARS?

7.5. Discussion Group Slides

DG7.1 - Process Deflnition - Good Stuif (3 people)
1. Process is important - good that it is addressed in a central role
2. Use of evaluations to validate process definition approach, notations, acceptance, ...
3. Recognition that process definition must be tailorable to each project, organization, ...

4. Building block idea is good - potential mechanism for tailoring, reuse within process
definition

5. It STARS meets its goals, everyone wins
DG7.2 - Bad Stuft / Non-Technical

1. Successful process definition (rigorous) may lead to organizations patenting processes
and building blocks (or otherwise protecting)

2. Will users accept STARS recommended style, notations for documenting process?
 early user involvement
» multiple views for multiple users
3. Will users accept paradigm shift to define process?
¢ garly user involvement
e pick projects that already have "defined" process to minimize paradigm shift
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. Not clear process repository will have the right pieces/building blocks to support
evaluation projects. Users may have NIH [not invented here] problems with using
STARS process repository.

» incremental validation and use
« will SEIl role succeed?
. Early user involvement is problematic

« need to work with projects now to assure process definition approach will be
acceptable and useful

= not clear how projects can be selected early
« is there adequate funding for early involvement?

. Where will process architecture for building blocks come from? Can we assure
architecture works for all 3 primes and SEI? If reuse of code is hard, how hard is reuse
of process? certification ...

. Process metrics definition task needs elaboration
¢ SEI publish plan
Not on page 80 (activity flow) - is it funded explicitly?
« provide directior/funding to SE! to support task
. Magnitude of process definitions
« example of "complete” definitions: 1,000 pages and 5,000 pages
» what is minimum definition to be useful and still cost effective?

. Are existing notations for process definition adequate to "select” without additional
research?

» STARS office provide criteria for "adequacy”
o primes justify choices
= transitioning research into practice?

7.6. Discussion Group Write Up

Write up not received in time for publication
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7.7. STARS Program Response

DG7.2 - Bad Stuff / Non-Technical

1. Successful process definition (rigorous) may lead to organizations patenting processes
and building blocks (or otherwise protecting)

STARS Response: Will investigate. This is an interesting issue. We will add an
activity to our plans to investigate this polential and lo develop guidelines that protect
the government and developers of process definitions.

2. Will users accept STARS recommended style, notations for documenting process?
» garly user involvement
» multiple views for multiple users

STARS Response: We think they will. Most profects today use only English to define
their process. STARS will provide multiple nolations that will accommodatie different
needs and pecple on a project. This will include structured English, as well as more
formal notations. We feel that by providing training and working with the projecis early,
these notations will be accepted. Woe are not replacing a notation already in use, but
providing a more formal, structured approach.

3. Wiil users accept paradigm shift to define process?
 garly user involvement
e pick projects that already have "deflned" process to minimize paradigm shift

STARS Response: Will evoive. Unlike introducing some new development paradigm,
we see the shift to well defined, automated process management to be gradual. All
projects have a process. What we are trying to do is make the process better
understood, defined, controlled, and measured. This does not have to be a
revolutionary paradigm shift. :
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4. Not clear process repository will have the right pieces/building blocks to support
evaluation projects. Users may have NIH [not invented here] problems with using
STARS process repository.

« incremental validation and use
» will SEl role succeed?

STARS Response: STARS won't provide it all. We don't anticipate being able to
collect all the necessary pieces of process that a project would require. Qur goal is to
begin capturing a basic library of process definitions that is likely to have wide
applicability across many lypes of projects. A great deal of the process for the
evaluation project will be defined uniquely for the project and by project personnel with
the help of STARS.

5. Early user involvement is problematic

+ need to work with projects now to assure process definition approach will be
acceptable and useful

* not clear how projects can be selected early
» is there adequate funding for early involvement?

STARS Response: Agree. This is a major risk. Our strategy is to provide support for
both technical and management activity and demonstrate the value in pilot projects.
We feel that there is adequate funding for early involvement by the evaluation project.
The initial process definition for the evaluation project will not require a large number of
the people from the project. Much of the refinement of the process will take place after
the project begins the development activity.

6. Where will process architecture for building blocks come from? Can we assure
architecture works for all 3 primes and SEI? If reuse of code is hard, how hard is reuse
of process? certification ...

STARS Response: See response to related Discussion Group 6 issue (page 113).

7. Process metrics definition task needs elaboration
« SEl publish plan
Not on page 80 (activity flow) - is it funded explicitly?
* provide direction/funding to SEI to support task

STARS Response: Agree. There will be a coordinated plan between STARS and SEI
for metrics definition that will be covered in the STARS consolidated plan available early
in 1991. The SEI has funding for this activity, and STARS funds will support the SEI to
help the coordination with the STARS activities.
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8. Magnitude of process definitions
= example of "complete” definitions: 1,000 pages and 5,000 pages
« what is minimum definition to be useful and still cost effective?

STARS Response: Clarification provided. Qur intention is lo provide clear, explicit
process definitions (process definition language) for those aspects of process that are
critical to controlling, monitoring, and measuring the process. Much of what is included
today in large volumes of process documentation are guidelines, standards,
procedures, and forms. Much of this will remain as supporting material. However, the
essentials of the process necessary to be captured in a more formal manner will be a
small subset of what is documented foday.

9. Are exisling notations for process definition adequate to "select” without additional
research?

* STARS office provide criteria for "adequacy"”
« primes justily choices
« transitioning research into practice?

STARS Response: No single notation will be sufficient for process definition. Our
sirategy is to use the available notations for our protolyping, pilot projects, and the
evaluation projects 1o better understand which nolations are best and where to use
them.
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8.1. Environment Support for Embedded Systems

What environment support is required specifically for the development and
maintenance of embedded systems? For distributed targets? Which of those Issues
should STARS be pursuing? Even If STARS currently does not pursue embedded
system support directly, what must be done for the embedded systems community
to leverage off the work that Is done? Is STARS doing anything that innately
precludes use on embedded system? Is this a "necessary evil” or should this be
overcome hy STARS?

8.2. Automation

Where should the environment support (automation) end and the user manipulation
(brute force) begin? For the purposes of automation and standardization, Is STARS
examining the highest leverage activities Involved in software development and
maintenance? Is it possible to achieve full life-cycle integration or will there always
be a bit of "brute force" required?

8.3. STARS Effects on Development Process

Use of STARS products and technologles will invariably affect the way systems are
developed. Does the strategy taken by the STARS environment and process work
imply a single software development process? Implementation language? Domain?
Size of project? Should it? WIiill STARS products and technologies be usable In
muiti-lingual systems? Multi-paradigm systems? Heterogeneous environments?
Databases? Embedded, real-time, distributed systems? Should they?2.

8.4. Number of Software Engineering Environments

How many software engineering environments make sense In the context of the
STARS program? What is lost if only two are developed instead of three?

8.5. Taking Measurements

How should measurements be taken to determine the effectiveness of STARS tools,
environments, technoiogies, process? What should be the measures of goodness?
Who should declide?

2500 als0 6.7
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cannot ba succesaful.

Positive Polnts about the STARS Plan

The panel felt that there were many good things about the STARS plan for a
SEE. Tha STARS plan generally subscribes to the dafinitlons of the purposa and
goals of a SEE as discussed above. The raecent cpening up of the STARS prugram
to validation by users, vaendors, the governmant, and other SEE and toeol
bulldars will broadan the applicability of the SEE and add confldance that STARS
is pursuing tha right goal. STARS plans corractly base the SEE on commercial
standards and open ayatema. This will help assure that the governmant will not
ba faced with maintenance of uniqua, obasclascent, and non-aevolvablae SEEs .
While developmant by the governmant of lts own tools may have buan tha correct
solution in the past, today’s Commarcial Off-the-Shelf Tools (COTS) are the
only practicable sclution when costly life-cycle support ls consldared. Tha
STARS plan also corraectly speclfias modarn llifa cycles that include incremantal
davaelopmant and prototyping as an integral part ¢f tha deavelcpmant process. Tha
plans have indicated thae dasirability of standardizing on a minimal set of
interfacas (betwean toocls, ©OS, data repository, etec.) and making that
salaction early. Where appropriate commarcial standards are not yet in
axistence, STARS mist contribute parsons to tha standardization effort, 4in the
way that the NAVY'a Naxt Ganaration Computer Resources (NGCR) program ls dolng.
Finally, tha decision of STARS to includa in its arena suppert for a
maltiplicity of languagas, and not ba singularly focussed on Ada, was saan as
positive by most panel mambers {though not unanimous).

Concerna about the STARS Plan

Despite the fact that the panael ganerally agrees with the STARS approach and
direction, the panel had some concerns with the STARS plan. Even though STARS
has opaned ita doors to the research and vendor commnities, it must alsc make
strong @fforts to involve and listen to the actual SEE end user, thae program
and/or project managers that will need the SEE to build software. Only by
getting their support can STARS hopa to influence vendors to supply the toocla
neseded to assemble a successful SEE. There are alsc concerns that a set of
intarfacaes should be dacided upon NOW, but, ragrettably, that the requiraed
interfaces are not really ready yet. This is a dilemma that STARS faces. The
panel had major concern over the high risk that STARS facas in succaaafully
influencing the vendor market. Other efforts that have tried and failaed wara
doomad. A concern was volced that in the quest for toel interoperability the
need for portabllity has been forgotten. The consensus was that in Ada it 1ia
difficult to port software for many reascns. This should improve as exparlenca
wlth Ada grows. Today, however, in many ways Ada is less portable than "C".

Recommendations of the Panel

In an attampt to succeed in building vendor and user confidence, STARS should
Plan to have early, interim SEE products for release to the communlty. Thae
schadula for thasa should appear soon, and ba set in concretae. A
strangthening of the plan for transferring this technology should occcur. It
should ba thought of as a procaess that starts now, not waiting until producta
amerga.

STARS should examine c¢losely othar recent SEE efforts that have beaen less than
fully successful or have failed. Many examples are aevidant including NASA'a
SSE, AJPO’s CAIS, the MAVY's ALS/N, and thae partially successful Air Forca's
SLCSE. Today it seems as if SEE buildaers everywhere are backlng off from the
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salact that sat of standards early in the process, and, it should build
multiple implementations of SEEs conforming to that set of standards. By doing
that, STARS would build confidance in the saelacted standards and also limit the
domain in which it must operate. For STARS to build SEE implementations based
on seta of different standards would greatly increase the difficulty and the
risk, and would make a comparison of results harder and more subjective.

Moasuring Effectivenass of tha SER

There was consansus that a measure of effactiveness of the SEE i1s cruclial to
its acceptance. Hut, after sustained discussion, it became evidant that no
one had any idea how to accomplish the required measures, or even what to
measure. To do a controlled measurement of cost, schadula, and quality on any
real scftware project is next to impossible. The only measure that the panal
could agrea on is that of user acceptanca. If a product is baing used and is
genarally liked, <then it is probably a good product. This increases the
importance of gaetting early veraions of the SEE ocut to users to bagin to build
the accaptance and expaerience raquirad to show lts valua.

Despite its difficulty, work in this area should ba pursued and given
emphasis,

—_—
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Architecture / Environments

Discussion Group Summary

Group Leader: Andy Rudmik, SPS

Group Members: Don Hartman, IS5I
Jon Hill, Unisys
Bill Hodges, Boeing
Phil Mullen, GTE
Carl Schmiedekamp, USN/NADC
Lui Sha, SEI
Dennis Smith, SEI
Ramiro Valderrama, ATAC
Susan Voigt, NASA
William Wong, NIST

The goal of the Architecture / Environment working group was to examine
and evaluate the technical approach to developing the STARS environment.

Overall we were encouraged by the emphasis on the use of or development of
commercial software. Commercialization of the STARS technology is the
only means by which the technology can be transfered and put into use
successfully. We felt that the problem being addressed was much larger than
the effort funded by STARS, and that mandating the commercialization of
the software would result in cost sharing and technology and resource
leveraging that would not occur otherwise.

The following is a summary of our findings.

Recommendations:

1. The STARS environment needs to focus on the value added and DoD
specific needs such as hard real-time, security, fault-tolerance and Ada.

2. There has been a tradition within Government funded environment
efforts to focus on achieving tool and process integration through the
use of a logically centralized environment database. We acknowledge
that there are many merits to this approach. There are existing
commercial environment integration frameworks that exploit this
concept. On the other hand, there are many other integration
mechanisms that also need further exploration and evaluation. We
recommend that STARS take a broader view of how one can achieve
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Responses to Questions

The following is a summary of our discussions on the questions posed by the
STARS primes.

Q9.2, Q9.4, Q9.5 Although we did not develop an itemized list of standards
for the STARS environment, we did identify the need to establish a
STARS process for standards activities. We recommend that the
STARS environments use a common set of standards. In addition,
the STARS program needs to participate and influence standards
bodies that are developing environment related standards.

The STARS program should provide Ada binding to standards
where those bindings do not exist. The Ada interface specifications
should be placed in the public domain, the software supporting
these interfaces should be of commercial quality with good
documentation and support. Identifying a vendor who will
perform the commercialization and marketing of this software is
necessary to insure their quality and maintenance. Public
repositories have not gained the reputation as sources of quality
software.

Q9.3 We felt that the use of COTS software is both desirable and fraught
with risks. Most of our experience points to more problems than
solutions when attempting to integrate COTS tools. Furthermore, a
COTS environment can be very costly. The STARS environment
approach needs to allow subsetting and incremental acquisition and
evolution of the environment. If the average company is spending
in the order of $10 - 15 k per engineer to provide computing and
software resources then the cost of the STARS environment must
be in line with these figures.

Q9.6 The question of whether-or-not the STARS program is using the
right building blocks raised some concern about the environment
being sufficiently expressive to support process modeling and
enforcement. We felt that it was too early to evaluate this since
information on the environment building blocks was unavailable.
We recommend that STARS consider a risk reduction effort in this
area were each Prime examines their environment relative to the
ways it can provide support for process modeling and enforcement.

Q9.7 Our recommendation is that the STARS program must take a
wholistic (but domain specific) approach to its support of the life
cycle. Even though it is well known and accepted that
improvements in the front-end of the life cycle has the greatest pay
back, we recommended that the STARS environment be complete.
One reason is that many of the environment integration problems
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9.12. STARS Program Response

DG9.2 - Recommendations

+ STARS needs to focus on the value added and DoD specific needs: realtime, security,
fault-tolerance, Ada

STARS Response: Agree. We will exploit the commercial products to fulfill as much
functionality as possible. We will larget government funded development at high
leverage prototypes. It is unlikely that some of the more challenging areas such as
securily or fauli-tolerance will be impacted with the amount of funding that STARS can
bring 1o bear.

e Don't limit tool integration to database integration. Explore other tool integration
mechanisms: Control, Communications, Link databases ...

STARS Response: Agree. We will pursue presentation integration, and control
integration as well as data integration.

» Review existing standards and identify requirements for STARS standards.

STARS Response: Aqree. See response DGE8.2.

» Take a proactive role in standards to address interoperability. Work within the standards
community.

STARS Response: Agree. We will take active roles in NIST, IEEE, and Industry
Standards Groups to bring the required standards to malturily.

¢ Provide guidelines to improve tool integration and interoperability.

STARS Response: Agree. The next twelve months are devoted to investigating
architectural issues. It is expected that during this activity lessons will be leamed that
can be documented in terms of guidelines that will increase the level of infegration and
portability of tools developed to the open standards selected by STARS.

+ STARS effort is very ambitions - most real-world experience indicates that effective
COTS integration is hard to achieve. Provide early prototypes, user experience, solicit
feedback.

STARS Response: Agree. Stand alone protolypical tools are available today. The
offerings of the prime contractors commercial counter parts will make prototypical,
partially populated/integrated environments possible in mid 1991. The affiliate program
mentioned above will provide a mechanism to make these capabilities available for early
evaluation and feedback.

« Provide a prioritized list of products.

STARS Response: Not just yet. We feel that we cannot provide a prioritized list of
products at this time. We believe that as the specification becomes more complete we
will be able to provide a prioritized list of functional capabilities.
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10. Evaluation - 1

Charter: To review the plan for evaluating results of the STARS program, offer suggestions that will
improve chances of success, and to brainstorm other feasible evaluation approaches.®

Discusslon Group Locatlon:

2320 Monday
2200 Tuesday

Discussion Group Leader:
Frank Belz, TRW

Discussion Group Members:

Dave Ceely, iIBM

Larry Frank, Boeing

Tom Hendrick, USArmy

David Hislop, USArmy

Hui Huang, NIST

James Robinette, DCA [Monday only]
Sharilyn Thoreson, McDonnell Douglas
David Weisman, Unisys [Monday only]

3nota that Evaluation - 1 (Chapter 10} and Evaluation - 2 (Chapter 11) have the same charter and discuss the same issues.
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DG10.3 - WIN/WIN
« Provide a window into technical process
« build a community of champions on the user side
« Distinguished Reviewers - university, government, user community
« Affiliates - marketing strategy essential
« Demonstrate active interaction with agencies/process to address non-technical issues
+ acquisition
DG10.4 - Evaluation Issues
= Timing and Emphasis
» Emphasis on evaluation appropriately high
- Use evaluation process to enhance technical development and integration
« gvaluation in first 3 years critical
« Affiliates
« Distinguished Reviewers
« Contract R&D programs
« Application Developers
 synergize with other ISTO projects
» DSSA 7
» synergize with other research projects
* service research programs
e examine existing reuse success/Aailures
DG10.5 - Evaluatioh Issues (2)
» Number and Type of Application Developments

» More important to have one substantial example that works

 concert of goals
e but be honest in sales pitches

+ Be willing to use experimental programs

» use DSSA as a resource for Asset base

e synergize on common concerns in DSSA program

e use other PO (Program Office) programs that permit risk
« use contract R&D
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12. Workshop Attendees Not Assigned to Discussion
Groups

Discussion Group Members:

Judy Bamberger, SE/

Barry Boehm, DARPA/ISTO

Dick Drake, /BM [shared time between two Process discussion groups]

Larry Druffel, SE/

John Foreman, SE/ {shared time between two Evaluation discussion groups]

Bill Hodges, Boeing [shared time between two SEE discussion groups}

Jack Kramer, DARPA/ISTC [shared time between general issue discussion groups]
Teri Paylon, Unisys [shared time between two Reuse discussion groups]
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e Technology Transter - Tier 2 will include detail
= Appoint czar - develop plan
« Invoke Affiliates Program
» CASE workshop spring 1981 - agree very important
« Follow on warkshop "Affiliates”
« Primes and CASE via commercial incentives
« Will present Tier 2 plan

* "Reuse is painted as panacea
» will work better in some domains than others”

» Make processes/SEE usable in subsets

FIN.3 - DG4 - Technical Barriers to Reuse

= Balance emphasis on library with other reuse life-cycle activities
» will feed this into tier Il planning groups

= Exercise, validate reuse processes/tools
« internal non-STARS funded efforts by Primes now
- will encourage exercise in affiliates program

- will encourage early usage on other programs (e.g., SAIC dormain analysis for
flight simulation contract)

« will cooperate with DSSA
« will exercise with STARS developed components

= agree it’s important that domain assets for evaluation project be developed with
STARS processes/tools

FIN.4 - DGS - Non-technical Barriers to Reuse
s STARS should consider reengineering of assets
* Agree - STARS SEEs should incorporate tools for reengineering
» Agree reengineering should be one of the reuse process building blocks

* BARPA/ISTO has a proposed FY92 new siart to develop/iransition re-engineering
technology.

« will be worked in concert with STARS
« STARS must address non-technical issues as a task
» Agree they are critical

+« STARS working through DoD Software Master Plan where they are treated as
critical

« Agree that STARS should address/coordinate issues where STARS has high
leverage

e small current task to coordinate issues addressing acquisition process

e agree to contact industry organizations (eg NSIA, AFCEA, EIA ... ) to
catalyze business attention
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6. Do you have any suggestions for the conduct of future workshops, including topics to
address?

» More focussed; focus on oniy 3 - 5 topics, not so many! [severai]
« Need information before workshop [severai]

« Send out DG questions in advance [few]

e Topics:

» More detailed examination of standards: what level of
involvement should STARS have? identify gaps, overfaps, ...

« Ada bindings to X, MIS, and other bindings
+ STARS Advisory Group Report
* How is STARS tuning to users needs/wants

« Be aware workships are costly for users; don’t overuse them; make
sure users perceive positive ROQOl; use prior workshop
recommendations as starting point for ensuing Is good way to achieve
this

s Workshops to allow critique of development; visibility will create a
following and advocacy

« More time for DG presentations

¢ Also have business/legal group with business/legal people (versus
technical managers)

7. Do you think the STARS plan, as presented, is:

too conservative about right too ambitious

Please circle exactly ONE. If you selected "too conservative” or "too ambitious,” please
provide some brief rationale. :

« Too ambitious (not enough money, hard problem, short scheduie,
questionable evaluation program, focus on enabling technology
versus promise to deliver “commercial® SEEs; will need to find
effective means to leverage other technology) [vast majority]

s Too conservative: STARS should be as candid as possible in
presenting futuristic plans with government and Industry
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Please provide a one-paragraph discussion of your interest in the STARS Program and its products,
and how you are or may be impacted by them.

Please suggest one (or more) issue(s) you would like to see discussed among the workshop
participants, STARS Program Office, and STARS primes. (Some candidate issues appear on page
6.)

A similar workshop is intended in Spring 1991 for CASE tool vendors,

*
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Candidate Issues for Discussion Groups

The following list identifies candidate issues that may be appropriate for discussion by workshop
attendees. When filling out the "issues to be discussed” section of the application form, feel free to
select one or more of these issues, or add your own to this candidate list.

1. How do industry and government users get involved with the STARS Program? Set up
cooperative efforis? Affect intemal R&D activities to take the most advantage of
STARS products and technologies?

2. "l already have a significant investment in process and tools, and support for both. How
do | capitalize on that, given STARS?"

3. What message can the STARS Program and system houses take to the CASE
vendors?

4. Are there two distinct (and conflicting) CASE cultures emerging - the “front-end CASE"
versus the "back-end CASE"? Is there a gap between the two? Where are other gaps?
Which gap deserves the highest priority (i.e., should be addressed first)? What really is
a "gap" (e.g., what does it mean to "integrate” tools}? What mechanism exists to
confirm that a gap has been filled-efiectively?

5. What issues must be addressed when integrating multi-method/paradigm tools and
muiti-ingual systems? What support must be provided by an environment?

6. Where should the environment support (automation) end and the user manipulation
{brute force) begin? For the purposes of automation and standardization, is STARS
examining the  highest leverage  activities involved in  software
development/maintenance?

7. Economics - what business environment can be assumed "after STARS"?

8. How does STARS converge on the “right” building blocks for environments, for
example:

» Standard interfaces (POSIX, X11, SQL, MOTIF, CAIS, PCTE, ATIS, etc)
» Program language bindings (Ada, C++, efc)

What mechanisms should there be for interfacing between tools/languages coming from
different basic paradigms (e.g., an Ada binding for X Windows)?

9. What environment support is required specifically for the development and maintenance
of embedded systems? For distributed targets? Which of those issues should STARS
be pursuing?

10. What should environments have fo support reuse of all levels of artitacts (e.g.,
automated support for reasonable documentation, testing, recording of history, design
records, fullformal specifications)?

11. What is STARS doing about system development processes that emphasize interactive
models of designing and implementing (e.g., prototyping)?
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