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FOREWORD

INTRODUCT 1ON

MILCOM 1 (January 1982) and MILCOM 11 (January 1983) were the
first two seminars of 8 series sponsored by American Defense
Preparedness Association to provide a forum on policy level issues
concerning military computers and software. The issues of policy
problems in doctrine and/or implementation, military threat to the
United States, computer and software contribution to United States
capability and readiness, economic threat from technological advances
in computers and software by United States allies and measure to
retain the United States position have all been presented and
discussed. Perspectives of Congress, both Senate and House of
Representatives, views of The Department of Defense, a broad spectrum
of industry position on these issues and relations of this sector of
the computer and software community to academia have been presented in
depth but not yet exhausted.

The topic areas of industry drivers in the commerciatl and
military marketplaces, program management, computer resources
acquisition and management by DOD, distinctions between the commercial
and military communities such as short and long life cycles,
standardization practices and maintenance support, the pros and cons
of software and hardware standardization, the role of competition and
the technical areas of logisitics, automatic testing, evolutionary
development, technology insertion and its relation to program
implementation, have 811 been treated in varying depth in MILCOM | and
I1.

MILCOM 11!l represented a continuation of the forum on military

computers and software with emphasis on the theme: "Military Computers
and Software: Systems Problems of the Future." In the introduction

to this theme, the Conference Chairman, Mr. Aifred W. Hobelmann of
Perkin Eimer Corporation stressed particularly the goals of improved
partnership between Congress, DOD, [ndustry and Academja and of
improved dialogue, both as a necessary ingredient to an improved
partnership and as a source of problem identification and solution in
meeting national technological, military and economic threats. He
cited the recent remarks of Mr. Frank Press, President of the National
Academy of Sciences (The Doughnut Effect) in this regard which
stressed dealing with the problem of coordinating many activities and
agencies and evaluating their impacts on national innovation.

Mr. Anthony Battista, Professional Staff Member, House Armed
Services Committee, provided a comprehensive and penetrating overview
and forecast of the Congressional appreciation of the computer and
software situation and probable actions concerning it in the near
term.

An industry perspective on the computer and software situation
and its important driving forces was ably presented at dinner the




first evening by Mr. Robert Miller, Senior Vice President, Data
General Corporation.

This report condenses the attempt of the symposium to reflect
issues, to identify interrelationships, suggest ways by which the
computer and software community partnership can be strengthened and to
point to ways solutions to problems in this area can be defined and
articulated. The tape recording and some transcript material will be
retained by the American Defense Preparedness Association.

SUMMARY

MILCUM 11l keynote "Directions in mission-critical computers and
software", delivered by Or. Edith Martin, was a comprehensive and
current expression of problems and plans in the area of military
computers and software and their technologies. It is, therefore,
provided in virtually complete form. Problems facing the Services in
the future included computer and software aspects of the Air Force
Space Command, the Navy effort in increasing competition, the Navy
Battlie Group, and Army Field Command, Control and Communications. The
problems are formidable and of scope to tax tne evolving technology.
The emerging technologies in the areas of software, micro elements,
and supercomputers provided an excelient overview and projection of
the state of the art in these areas. The Evolving Partnership was
provided by speakers who gave incisive discussion of the partnership
problem and a complete discussion of the cooperative effort of the
micro-electronics industry to meet the technological and economic
challenges from abroad. The tone of the discussion was set by Dr.
Lyon who made the points of underuse of technology in the U.S. ana
whether or not we are bringing our tremendous technology heritage and
current thrust to our national security interest. The ditferences
between the U.S. and the U.S.S.R. in micro-electronic technology for
defense, our commercial computer and microelectronic ingustry which
they do not have and the need to provide leadership as well as
management were emphasized.

Throughout MILCOM [1] there was a much improved climate, in
comparison to MILCOM | and to a less extent MILCOM 1[, in the matter
of reduced contentious debate ana more earnest effort to define
problems and address their solutions. The appreciation of the need
for a Congress-DOD-Industry-Academia partnership, and how to make
further progress toward it, threadea through MILCOM [I].

There were a number of statements endorsing the continuation of
the MILCOM series of seminars. Suggestions and recommendations from
the floor and panel of topics to be included in MILCOM 1V included

---1f technology is being driven by forces out of DOD anad industry
control we need to learn how to use it, emphasize system—level
management, new technology and technology insertion as possible
solutions.

-—--Emphasize the management and insertion of technology, budget
cycles and the management and confiquration control of software
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(at the policy level).

-——A complete analysis and discussion of the "billion lines of
code" problem.

-—=Solicitation from the community for additional topics for MILCOM
I'Ns

A statement from the floor indicated that there is a
Congressional rule against joint DOD-industry working groups. In
attempting to provide an industry counterpart to the 0S0/00D Computer
Systems Interface Working Group, announced 1n the keynote adaress, it
was recommendea that since the AUPA-MILCOM committee is not a
professional society it be considered as the industry part of CSWIG
and that congressional approval be obtainea for it.

The assistance and support of AUA in the conduct of the MILCOM
series of seminars was recognized by the Chairman.

KEYNOTE ADDRESS
DIRECTIUNS IN MISSION-CKI] | 1CAL
COMPUTERS AND SOF TWARE

Ur. Edith W. Martin Deputy Undersecretary
of Defense for Research and Advanced Technology

DIRECTIONS IN MISSION-CRITICAL
COMPUTERS AND SOFTWARE

o WHERE WE ARE TODAY
© WNERE WE ARE GOING TOMORROW

At this third participation in the MILCUOM series, it seems
important to see where we stand in the mission-critical resources
area, where we are going, what we are promising, where we are heading
tomorrow, and what we want to be able to say we have done in the years
to come. There is no gquestion that computers ana software are
critical components of our defense strategy. The tremendous growth
in their capabilities has enabied us to implement functions in military
systems that only a few years earlier were either infeasable or just




unaffordable. We now have the sinaglie chip CPUs and are heading toward
the single chip microcomputer. We have software measured in millions
of lines and, at this point, some of it is starting to act rather
intelligent. Technology seeks opportunities and rapidly finds them.
That sounds |1ike a wonderful story and if it were not true it would be
difficult believing it could happen. But Babbage, Turing and Von
Neumann would truly be astounded at what has happened with their ideas.
Perhaps not Ada. Yet nere we are with the theme of problems of the
future. Wnhy probiems? We are growing too fast and at different
rates, and we haven’'t quite figured out how to deal with it - the
adolescence, you might say, because it means we are increasing the
use of computers for better software than hardware. Software
complexity is growing exponentially too and that is unacceptable.
Software to which is entrusted much of the responsibility for correct
system performance may just be a disaster that is waiting to happen.
There are many who anticipate that and are trying to make measures to
prevent it. How do we deal with yesterday’s hardware products? They
were the rage and now they are not made anymore. That was oniy two
years ago and we still have them in our systems. The same is true for
yesterday’s standards.

0SD has just completed a study that supplements the report on

computer technology it submitted to Congress last September. 1!
study addresses the topics listed here.

@ KEY TOPICS

An overview of this work will be presented because it involves
some very important new directions.

Comprehension of software problems is widely shared so software
problems will not be discussed.




The status, plans and policy with respect to Ada, SVARS and the
software Engineering Institute (S5tEl) will be discussed because there
are some new things 0SD has done with which the community should be

familiar.

€é§> SOFTWARE INITIATIVES

* M
* §TARS
o SOFTWARE ERGINEERIDE WSTITYTE (380

- e

® U.S. STANDARDIZATION

© INTERBATIONAL STANDARDIZATION
© FREE-WORLD DEVELOPMENTS

* DeD Ads® POLICY

© COMPILER VALIDATION FACILITIES
¢ DeD-SPONSORED Ade® SYSTEMS




On February 17, 1983, Ada became an ANS| Standard. O0SD/DOD is
now participating in international standardization activities and we
expect to have an 150 standard in 1985. That is extremely important
for the Defense Department because it is the first step in the
direction of system interoperability. 0SD responsible officials are
very pleased with the progress of Ada. There are now over forty
developments of Ada compilers in the free world. These are sponsored
by government, by industry and by academia. O0SD/DOD intends to
capitalize on these (deveiopments) and accelerate the use of Ada. On
June, 10, 1983 0SD issued a policy that mandates the use of Ada in all
mission-critical systems that start Advance Development in 1984 - that
is now - and they start Full Scale Engineering Development after July
i1, 1984. There has been a lot of questions on whether or not 050 is
serious about those dates and you can be assured 0SD is (serious about
them). All Ada compilers are required to comply with MILSTD 1815. To
date, three systems have been validated. Validations have been
conducted at the lnsitute for Defense Analysis (1DA) thus far, and,
in the near future validations will be conducted by th language
Control Facility at Wright-Patterson Air Force Base and by the GSA
Federal Software Testing Center here in Washington. So 05D/DOD is
gearing up for the rest of those forty deveiopment activities. 0DOD
has been sponsoring Ada activities for some specific military
computers - SOF IECH Ada Language System (ALS), support of Ada for the
Army’s Military Computer Family the UYK-41 and 40 as well as the
Navy’'s UKY-43 and 44. Right now a TELESOFT Ada System will be used
early on for SUBACS. It will target to the MOTOROLA 68,000 and
subsequently to the UYK-44 computer. INIERMETRICS Ada Integrated
Environment (AIE) for the Air Force will target initially to the IBM
370: Also the Air rorce will shortly have an Ada effort underway for
MILSTD 1750 computer.

@ Ada®. (CONTINUED)

© COMMON APSE® INTERFACE SET—"CAIS"
© LONG-RANGE POLICY ON APSE's

* INTERIM POLICY ON APSEs

¢ EVALUATION OF APSE's

® Ads® TRARSPORTABILITY HANDBOOK

® 30 SYSTEMS COMMITTED TO USE Ade®




The Department (of Defense) has been working jointly with
Industry to develop some interface standards for Ada Programming
Support Environments (APSE) and this is called "CAIS". These
standaras will facilitate the transportability of software tools
across APSEs produced by different companies. CAIS is now under
public review and we expect to have a very solid standard by the end
of this year. When the CAlS Standard is established and the APSEs are
modified to accommodate it, there will be a great deal of flexibility
in the choice of Ada environments that would be used. 05S0/D0D0 expects
rapid technological growth in this area.

The CAIS will allow each company to use the APSE of its choice.
Most important for 0OSD/D0D is that they use a "rich" environment.
fhis is a good example of where standardization at the riaht level can
accelerate rather than impede the use of new technology. 0SD policy
is to support this approach so long as steps are taken to permit the -
Government to transition over to another Aca environment when required
at any point in the system lite cycle. Conformance to the CAIS
Interface Standards is extremely important to all (in the community).

Unti) the CAIS is impliemented, our interim policy is to allow the
use of company-owned environments wnere the government will benefit
and where the means are providea for a transition to the government
environment - USD does not mean government owned by one that meets
government standards.

0S0/000 also has an effort underway to evaluate the capabilities
and performance of various APSEs.

With CAIS taking care ot the transportapility of Ada-oriented
software tools across different environments, let us turn to
transportability of applications software across military computers
with different [5As. To address this problem we will be developing an
Ada Iransportability Handbook. It will contain rules to be followeo
in the use of Ada that will enhance the potential for
transportability. The first version of that handbook should be
available by the end of this year (1984).

Ada will have a tremendously favorable impact on the
implementation and coding phase of software development and throughout
the evolutionary life cycle of sottware. However, with sottware
providing an increasingly higher percentage of tunctionality in a
modern weapon system, and with software costs continuing to skyrocket,
there are some opportunities to reap greater benefits.

Let us turn to the software activities other than coding -
software requirements definition, architectural design, detailed
design, integration and testing. I(hey are largely manual and
extremely labor intensive activities. They are only rarely supported
by automated labor reducing and error reducing aids. Our new STARS
program addresses that opportunity.




@ . STARS

* OPPORTUNITIES BEYOND Ads®
¢ DRODERS DFMAGNITUDE INCREASES 1N
PRODUCTIVITY —

* ORDERS-OFMAGHITUDE DECREASES IN LATENT DEFECTS
* FOCUS: THE AUTDMATED SOFTWARE “FACTORY" CONCEPT
° CONPYTEMTID SSFTWARE TOOLS
° BEVSANLE SOFTWARE PARTS (DURLOIDS MLOCKD

© hdo 1 A TRASERARE OF THE 1.5, SEPASTERST O SEPERSE

FY 84 is STARS first vear and we are pieased to say that we do
have a new program this year. The goal is orders of magnitude
increase in software productivity and a comparable reduction in the
number of software defects that are latent in our weapon systems.
STARS will focus on the automated software factory concept - a
coherent and integrated system of computerized software toolis and
re-usable software parts or building blocks.

@ STARS (CONTINUED)

* ALL DIMENSIONS DF SOFTWARE WILL BE ADDRESSED
o TECHMCAL (SOFTWARE ERGINEERIDG
° ACOWSITION
* PROJECT BANASEMENT

o NEW START FOR FY 1004

© JOINT PROGRAM OFFICE NOW DPERATIONAL

© DETAILED IMPLEMENTATION PLAR BEING FINALIZED




All of the dimensions of software activities will be addressed
including technical, project management and software acquisition
issues. STARS will also build on useable libraries or modules
applicable across a wide range of functional areas such as navigation,
intelligence and communications. The versions of the automated
software factory will be used throughout the Services, the Defense
Agencies and hopeful ly through Industry. STARS addresses Detense
needs which are pushing the software capability of the Nation beyond
its present limits. It also provides a much needed national ftocus to
retain our world leadership in this critical technology - a leadership
that is now seriously threatened by at least four projects outside of
the U.5. One may disagree with Frank Press in this regard. Ihe
challenge is real and we would be fooling ourselves if we feel that
we do not have tremendous competition. We do, and the time to address
that competition is right now. The time we have available to solve
the probiem is three years. We can solve the problem in three years
or resign ourselves to be second or third. Ihe problem is real; the
challenge is great; the opportunities are great. I[f we want to take
advantage of the opportunities we had better get busy. (Top
management) cannot sit around board rooms heming and hawing and
deliberating what is going to be done next year. They should think
about what they are going to do this year. Each of the (competitive)
efforts that is underway right now 1s in some ways more mature than
our own. We did a fine job of enunciating the software problem, we
have had a lot of dialogue in discussing the software problem, we have
outlined a program but there are others who are begining to address
the issues. They have contracts in place and efforts in place and
whereas they may not be quite as broad as ours, they are making
inroads in various aspects of the problem. It behooves us to take
heed. In the case of the Japanese, they have the first approximation,
at least, of the end resuit of our STARS program. The reason for
saying that is to let the community know that what 050 is proposing
here in not "blue sky" and that tne competition is not miles behind.
It is at our sides and unless we are serious about it we should be
prepared to lose.

The third segment of our software initiative is the Software
Engineering lnstitute (Stl).

@ SOFTWARE ENGINEERING INSTITUTE
N\ (SEI) .

¢ RAPID AOVANCES IN TECHBOLOGY ARE NOT CROSSING
BRIDGE INTO PRACTICE

© JOINT TASK FORCE AND BLUE-RIBSON PANEL
RECOMMENDATIONS

© MISSION: ACCELERATE THE TRANSITION OF EMERGING
SOFTWARE TECHEOLOGY WNTO USE ON MISSION-

o NOT A RESEARCH OR TEACHING INSTITUTE

e




Software technology has been advancing very rapidly. A broad
technical foundation for software engineering exists and continues to
grow. That is all well and good. However, for a variety of reasons,
most of the new technology has not crossed the bridge into widespread
practice. There is very uneven use of good tools and good concepts.
There are many research results and feasibility studies that are
sitting on the shelf or being used by others rather than ourselves.

This situation was first addressed in early 1983 by a task force
which proposed the creation of a Software kngineering Institute to
tackle the problem of technology transition in the software area.
This past summer (1983) 0SD had the matter studied by an industry and
academia panel under the auspices of IDA and they recommended very
strongly that we move very, very quickly to establish the SEIl.

The SEI will not be a research or teaching institute but an
organization of world class software experts dedicated to accelerating
the transition or the emergence of software technology into use in our
defense systems. The primary mechanism for this acceleration will be
automated software and the use of the "software factory" concept.

QEPN SOFTWARE ENGINEERING INSTITUTE
\%/ (SEl) (CONTINUED)

* NEW PROGRAM ELEMENT IN FY 1988 BUDGET
o PLAN TO ESTASLISH NEW FCRC (EG. LINCOLN LAR. MITRE,
AEROSPACH

o SELECTION PROCESS ABOUT TO START
o SELECTION PLANNED FOR SPRING 1984

The SEl is now in the FY 1985 Budget. T1hat, in itself, fs an
accomplishment. Our plan is to establish a new FCRC along the lines
of MIT’s Lincoln Laboratory, Mitre Corporation or Aerospace
Corporation. 0SD will require that the SEl be linked with one of the
top universities in the field. Initially, that will probably be a
central focus. It is intended that in the future there will be
centers of excellence that serve in a satellite fashion in
coordination with that central SEi. 0SD final planning for the SEI
will be completed by the end of this month (January 1984) and we will
shortly start the selection part of encouraging applications from
interested parties. It is planned to announce the location of the SEI
in the spring (1984).

_|0_




ﬁ MICROPROCESSOR POLICY

N

o DISTINCTION BETWEEN SINGLE-CNIP MICROS AND STARD-
ALONE COMPUTERS

lurning to hardware, there has been much confusion about the use
of microprocessors vis-a-vis standard computers. Micros have all
kinds of different instruction sets. Should waivers be granted for
their use? The area, up until this point, has received benign
neglect. Designers and managers were never sure if they eventually
were going to get their wrist slapped for using them. 050 developed a
policy of this area and it is contained in the 0SD study report. This
policy recognizes the important differences between the micro class
where the CPUs on a chip or compiementary chip sets all of which can
be deeply embedded in the system almost to the point one hardly knows
that it is there. The more powerful stand-along computer is in its
self contained chassis - a8 part of the difference 1s physical. There
are other important differences. First, we find competing suppliers
for each chip. Second, prices are extremely attractive due to their
high production volume. Third, the usual placement of micro chip
sets on circuit boards that tend to be system~unique does not permit
intersystem logistics commonality that we might have with stand-alone
computers. Fourth, in comparison with stand alone high capacity
computers, micro applications do not tend to be as software intense.
This last point relates to the instruction set issue.

MICROPROCESSOR POLICY
(CONTINUED)

© THE DEPARTMENT ENCOURAGES THE USE OF COMMERCIALLY
AVAILABLE MICROPROCESSORS THAT MEET THE FOLLOWISG
REQUIREMENTS:

* Ade® CAPABRITY MUST EXIST

* UFE-CTCLE COST HFICTIVERESS

° SUALIFCATINE T9 FUCTION B MNLITARY CHVIRSEENENT
° WULTIPLE CONPETING SUPPLIERS FOR (ACH COOP
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Based on that distinction, 0SD policy will be to encourage the
use of commercially available micros where it makes sense from a
systems engineering view point to use them. O0SD requires, however,
that several conditions be met. First, they must be programmed in
Ada. Second, they must be cost effective over the life cycie. We do
not want obsolete micros, and special runs just for DOD. Third, they
must be suitable for use in the military environment to be encountered
in operational use. That may mean that they do not need all of the
MILSPEC requirements, but a sub-set. Fourth, multiple competing
suppliers must exist for each chip. For the long term, micros used in
defense systems have to comply with the interfaces that will be
established through the efforts of government and industry working
groups.

MANAGEMENT OF MISSION-CONTROL
COMPUTER SYSTEM INTERFACES

© THE COMPUTER IS NOT JUST ANOTHER SUBSYSTEM BUT
mzmmmmmlwtmmr
ALL OTHER SUBSYSTEMS

o UNCONTROLLEO PROLIFERATIOR OF INTERFACES TO

COMPUTER SYSTEMS IS AN IMPEDIMENT TO THE
MMFWMWVWTB

© DeD MUST MARAGE THOSE INTERFACES THAT ARE
IMPORTANT TD THE INTEGRATION FUNCTION

o COMMON INTERFACES WILL FACIUTATE INTEROPERABILITY
AND REUSE OF HARDWARE AND SOFTWARE

_‘2_




Here is where we obtain the delicate balance between the benefits
of new technology and the benefits of standardization. Managing these
interfaces properly is going to be an extremely important task because
the computer and its software provide the basis for system
integration. It is not just another subsystem plugged into a major
system but one that provides the glue for joining subsystems into a
cohesive system.

Uncontrol led proliferation of interfaces is guaranteed to
complicate the processes of system development and system evolution.
On the other hand, proper management of these interfaces will
facilitate interoperability and effective reuse of hardware and
software.

,g COMPUTER SYSTEM INTERFACES
W%/ IMPORTANT TO DoD

© IRSTRUCTION SET ARCMITECTURES

© OPERATING SYSTEM INTERFACES

© COMPUTER PERIPHERAL INTERFACES

o SYSTEM BUSES

o LOCAL AND WIDE-AREA NETWORK INTERFACES
* AUTOMATED SOFTWARE “FACTORY" INTERFACES

This is a representative list of interfaces that are important to
DOD. Others not on here may be important. The list, no doubt, will
change over time.

._Ij..




gg% INSTRUCTION SET ARCHITECTURE

© DIFFERERT ISK's IMPEDE TRANSPORTABILITY OF RUN-TIME
SOFTWARE

¢ Ads® TRANSPORTABILITY NANDBOOK WiLL HELP BUT WiLL
80T BE A PARACEA

© DeDi 5000.5X WAS Dol's INITIAL APPROACH TO THE
MANAGEMENT OF THIS INTERFACE
© A SUPERIOR LONG-TERM ALTERBATIVE NAS BEEN DEVELOPED

© FUTURE DIRECTION OF ISA's UNCERTAIN
© WGNER LEVEL?
.

SaPLR?
© MSALY PARALLELY

* FUTURE DeD APPROACH VIA A COOPERATIVE GOVERSN-
MERT/IRDUSTRY EFFORT

© Ade S A TRAGEIMAGE OF THE §.5. SEPARTERNT OV BOFERDE

The subject that generated the greatest amount of controversy -
instruction set architecture - will now be addressed. It was
established in the 0SD report to Congress that different 15As, even
with Ada, is an impediment to transportability.

The Ada Transportability Handbook will ease this problem, but do
not expect it to be a panacea. The 0S0/D0OD’s approach to this problem
was lnstruction 5000.5X. 0SD now hopes it has a better approach.

0SD is looking at where the instruction sets are going. It is an
area where there is a great deal of technical activity at this time.
Eight years ago when 0SD started to discuss instruction set
architecture there was not a lot happening in the shift of 15As. They
could be lumped into a number of pretty straight forward categories.
There were not major step changes in 1SAs from year to year or month
to month. That is not the case right now. One segment of the

_l4_




. community believes that the higher level instruction sets should be
used —- ones with more compound instructions. Another segment believes
that the next generation [SAs should be simpler than those we are
using today. There is also a parallel consideration and a
considerable amount of work underway on approaches for very highly
paraliel [SAs.

Perhaps the only thing agreed upon is the need to distill a
future direction from among the various approaches now being
investigated. 0SD strategy is to treat 1SA not as a separate issue,
but in the context of a total computer system interface approachy.
This involves a cooperative effort between government and industry.

{E’ COMPUTER SYSTEMS INTERFACE
w?/ WORKING GROUP (CSIWG)

. * MEMBERSHIP: SERVICES, 03D, DEFENSE AGENCIES

¢ DEVELOP LONG TERM APPROACH TO ALL INVERFACES
IMPORTAST ACROSS MISSION-CRITICAL SYSTEMS

* IRDUSTRY ENCOURAGED TO ESTABLISH A PARALLEL
WORKING GROUP WITN A LIEX TO BATIONAL STANDARDS

~ This March (1984) 0SD/DOD will form a Computer Systems Interface
Working Group with the mission to develop a long term approach to
interfaces of the type discussed above. The goal of this effort is to
facilitate interoperability and re-use of equipments and software
produced from different programs and different companies, or even by
the same company. 0SD encourages Industry to work with it and
establish a group that functions in parallel with the 05S0/00D group.
We also want to link this effort to national standards activities
because many of the interfaces could be identical to those used in the
future commercial mainstream activities. Were 050/000 needs to

. depart, because of its requirements being unique, it will do so.
Where 0SD/DOD has an opportunity to go with the community at large, it
certainly will follow that course.

_IS_




<E> EVOLUTION OF CURRENT
S/ COMPUTER PROGRAMS

N

© ALL SERVICES WiLL USE MIL-STD-1760 AND MiIL-STD-1862
© ARMY'S MILITARY COMPUTER FAMILY PROGRAM

We will discuss where our current computer programs are going and .
then come back to the 0SD/DOD pian to use the interface work in the
next generation of military computers. A proposail on the acquisition
of DOD next generation of products will be presented. |t will be of
interest to industry because it is significantly different from the
first OSD/DOD approach. 0SD long range plan is to have production
qual ity next generation computers in qualification testing in 1991

which is not tar away. DOD present computer programs will see
production starts continuing up to 1991 or 1992 depending on the
program. New starts beyond that time will go with the next

generation. All of 0S0/000 current program as well as next generation
systems will support the use of Ada.

All of the Services will be using MILSID 1750 and MILSTD 1862
[SAs. 1750 will be used for the Air fForce avionics. It will be used
only at the chip set level by the Navy and by the Army for 16-bit
applications. The number of different hardware types will be tightly
controlled by the Army, which will not develop |1/50 computers but will
build on those already available through the Air Force effort. 1862
will be used in the Army’s MCF program, by the Navy in its single
board computer eftort and by the Air fForce in 32-bit applications when
computers come available. lhe Army’s MCF program will award Full
Scale tngineering Development Contracts shortly - two competing
contracts - and ending with two competing production contracts.

Later, additional producers may be included in the competition.
Competitors computers will be form fit and function interchangeabie .
but users are cautioned that the validation of the interchangeability

will have to be made an integral part of the system design process.
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6 EVOLUTION OF CURRENT COMPUTER
\*/ PROGRAMS (CONTINUED)

¢ BAVY'S ANUYK-A3 ARD ANUYK-44 PROGRAMS

o EEPUACE ANTUTE 28 ARG ANVYE)
* USE FOR BEW SHFOLANS SYRTEMS

* ANUTEAD IS PROSUCTION (ACRSITION POS BEW STARTS WALL B2 BASE
THROUGH 1991)

The Navy’s AN/UYK-43 and 44 programs are in the early phases of
production. Production will continue for new starts of the 43 through
1991 and for new starts for the 44 through 1990. Production will

continue after these points to support maintenance up to the point
where buy-out can be made.

EVOLUTION OF CURRENT COMPUTER
PROGRAMS (CONTINUED)

¢ HAVYs ANAYK-14 PROGRAM
© PROSNCTION STARTES W 1479

© SECHED SOURCE BURD TO-PMT AWARGED I BECEMSER 1083
© 15 PROGAANS WLl ACOBERE OVER 10.000 COMPUTERS
o ACOMSITIONS FOR BEW STARTS THROUSH 1800

o AIR FORCE COMPUTER POLICY
° CONPYTEN ACOUIRTIONS 5 A STSTENS BANN
o CONPLANCE WITH Ade®, B STS 1708, BIR-3TB 1380
© DOE OF I STS 1061 WS AVARABLE I8 RARDWANE
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The Navy’s standard airborne computer, the AYK-14, is now in
production and will continue to be produced for new starts through
1989. Last month a contract was awarded to Sperry for second sourcing
of the AYK-14 on a build-to-print basis. Ihe competition that will
exist between Sperry and COC is important in what OSD perceives to be
a large production that is plannea.

The Air Force does not have a standard inter-system hardware
program because of the way it supports its systems. The Air Forces
Ada, 1750 and 1862 approaches have been discussed above.

7N NEXT GENERATION MILITARY
7 COMPUTERS
o EXTEND MICROPROCESSOR POLICY TO
MICROCOMPUTER-ON-A-CHIP

o ENCOURAGE IRDUSTRY TO PRODUCE COMPETITIVE MILITARY
COMPUTERS MEETMIG JOINTLY DEVELOPED FORM-FIT-
FUNCTION SPECIFICATIONS

© QUALIFY MULTIPLE COMPARIES AS CERTIFIED SUPPLIERS
FOR MILITARY COMPUTERS

! o NEXT GENERATION COMPUTERS WILL BE NEEDED N 1992
* COMPLETE MITERFACE EFFORTS PRIOR TO MID-1987

* CONTIRUE SCIENCE ARD TECHNOLOGY EFFORTS TO
MAINTAIN U.S. STRENGTH AND LEADERSHIP

Regarding next generation systems where micros are concerned, 0SD
expects to see entire microcomputers on single chips and sees no
reason not to extend the micro policy discussed above to these
devices, with the condition that they comply with the newly developed
interfaces.

As for the more powerful next generation stand-along computers,
they will be based on this same interface work. O0SD encourages
industry to produce competitive military computers meeting jointly
developed interface and form, fit and function specifications.
0SD/D0D will posture inself to qualify industry sponsored products for
use in (U.S.) military-critical systems.

The interface and form, fit and function efforts should be

completed prior to mid-1987 in order to obtain fully approved
production units in 1992.
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0SD/D0D will continue its technology base work in this important
area, and will conduct development work in support of the interface
and form, fit and function activities. This is an important new
approach and 0SD/DOD welcomes Industry to join it and to help make
this approach work.

In summary, we are talking about some new and exciting directions
in military computers. It is a challenge that promises some very high
pay offs. It will not be easy. 0SD/00D and Industry must work
together because the success of each is shared by the other.

In response to questions, the following points were made:

~=-=-pr. Lieblein’s and Mr. Maynard’s offices will be putting the
Computer Systems Interface Working Group together within the
government. OSO may look at a group of several industry or-
ganizations as a vehicle for industry participation. For
individuals or companies not members of any included industry

organization, some mechanisms will be provided for affiliation
with some of the advisory activities thus established. [The
entire area of industry participation will be publicized, most

likely through CBD.

---Discussions have been held with companies doing new work in
expert systems and artifiicial intelligence using LISP and
PROLOG and their assessment is that Ada is very well qualified
to handle commands and processing required for expert systems and
would not make the implementation of such systems difficult.
None have been programmed in Ada. Unless there is a true
penalty, 0SD expects to specify Ada for expert systems. I[f in
the future a much superior (to Ada) artificial intelligence lan-
guage appears, 0SD will use it.
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