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THE WHITE HO uS E 

WASHl:"<GTON 

September 19, 1985 

Dear Mr. Price: 

Thank you for your letter of August 26 
and your suggestion that I meet with 
the members of the Soviet Peace Committee 
who will be visiting you. 

Unfortunately, my schedule will not permit 
such a meeting during the October visit of 
your delegation. I would like you to know 
that I share your goal of world peace, and 
that we are giving all Soviet statements 
serious attention. 

Please give my best regards to the 
delegation. 

Charles c. Price 
Chairman, Executive Committee 
World Federalist Association 
418 7th Street, S.E. 
Washington, o.c. 20003 

t 
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NATIONAL SECURITY COUNCIL 
WASHINGTON , D .C . 20506 

MEMORANDUM FOR ROBERT C. MCFARLANE 

FROM: JACK F, MATLOCt v,/' 
SIGNED 

SUBJECT: Response to Charles Price 

7176 

September 11, 1985 

Charles Price, Chairman of the Executive Committee, World 
Federalist Association, has written you asking for a meeting with 
members of his organization during October. The organization is 
a peace group with extensive ties with the Soviet Union. The 
delegation will be led by Yuri Zhukov, one of the more notorious 
Soviet propagandists. Needless to say, it would not be at all 
appropriate or desirable for you to meet with any members of this 
organization. 

RECOMMENDATION 

That you sign the thank you letter to ML Price for his invitation 
and concern but inform him that your busy schedule will not 

permit suc~p:r:::t~/ Disapprove 

Attachments 

Tab I 

Tab II 

Ltr for Signature 

Incoming Letter 

cc: Doug Doan 

j 
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oi- / 

'.)" t o 1.. ""'.,. 
August 26, 1985 

Honorable Robert MacFarlane 
National Security Advisor 
The White House 
Washington, DC 

Dear Mr. MacFarlane: 

A year ago a delegation from the World Federalist Association was 
invited to Moscow by Yuri Zhukov, President, Soviet Peace Committee, 
for nine days in Moscow at their expense. We met with leaders from 
nine different groups for very friendly and useful discussions on 
alternatives to war. 

We have invited a delegation from the Soviet Peace Connnittee to 
come to Washington this fall . A delegation of four, led by Yuri 
Zhukov, will be our guests in Washington from October 17-23. 
Should you or your aides wish to meet with them, we will be pleased 
to arrange a time suitable to you. 

Enclosed is a memo from Academic Leaders f or Alternatives to War, 
addressed to President Reagan and Chairman Gorbachev. It would seem 
to us highly desirable to explore what Chairman Gorbachev really has 
in mind in his comments quoted therein. Perhaps an informal oppor­
tunity to discuss this briefly with Yuri Zhukov, a member of the 
Supreme Soviet, might be useful. 

I will call your office in early September to see whether we can 
arrange a meeting. 

CCP:es 
Enclosure 
cc: Walter Hoffmann 

Edward Rawson 
John Holden 
Mr, J~ck F. Matlock 

Best wishes, 
' I 

·- · · 
Charles C. Price 
Chairman, Executive Committee 



Academic Leaders for 

A11ernatives to War 
; :5 :.:: ~; .-, .:... ..; ~ _3r.e . .Swannrr:cre. ?A ~ sea i . 2~ 5-- 5..lJ --as~--: 

to: President Ronald Reagan 
Chairman Mikhail Gorbachev 

re: Alternatives to War 

28 May 1985 

Our group has supported the principles of the 1961 
McCloy-Zorin "Joint Statement of Agreed Principles for 
Disarmament Negotiations" as a statement offering hope for 
an effective and acceptable alternative to war. This agree­
ment calls for general and complete disarmament and a United 
Nations effective in peaceful conflict resolution, with a 
Peace Force to maintain order in a disarmed world. It also 
calls for an International Disarmament Organization with 
veto-free access anywhere in the world as required to assure 
compliance with the disarment agreement. We are pleased 
that Vice-President George Bush and Thomas Simons, Director, 
Office of Soviet Union Affairs, Department of State, have 
each written to us recently in support of the McCloy-Zorin 
goals. 

President Reagan, you have called for a world free of 
nuclear arms and have stated in your 1983 address to the 
United Natios that"~ goals of peace and justice require 
the rule of law in international affairs." As a former 
World FederalistAdvisory Board member, you will be interested 
to know that a World Federalist delegation invited to Moscow 
in November 1984 repeated this message to the nine groups -
of Soviets with whom we met. 

Chairman Gorbachev, in yo~ 8 May 1985 speech commemorating 
the end of World War II, you stated "Today, on the day of the 
anniversary memorable to all of us, I should like to repeat 
once more: The Soviet Union resolutely comes out for a wor l d 
without wars, for a world without weapons. We state again 
and again that the outcome of the historical competition 
between the two systems cannot be resolved by military means." 

You also stated that "We firmly believe that the process 
of detente should be revived. This does not mean, however, 
a simple return to what was achieved in the 7O's. It is 
necessary to strive for something mucg greater. From our 
point of view, detente is not t~e ultimate aim of policy. 
It is needed, but only as a transitional stage from a world 
cluttered with arms, toa reliable and all-embracing-system 
of internatiooalsecutity." - -

Steering Committee: Rev. Theodore M. Hesburgh (Notre Dame), Clark Kerr (California), 
John S. Toll (Maryland), Jerome B. Wiesner (Mass. Inst of Tech.). 

Charles C. Price, Founder & Organizer (Swarthmore). 



page two, Reagan and Gorbachev 28 May 1985 

It would seem that one urgent purpose of a summit 
meeting should be for the two of you to agree on this 
broad vision of a just, peaceful and disarmed world. 
Furthermore, it would be wise to go betond these statements 
by seeking agreement on establishing an ongoing inter­
national confrence program to define more clearly than did 
the McCloy-Zorin agreement, a mutually-acceptable goal and 
agreed major steps to achieve it, including effective and 
acceptable international institutions necessary to maintain 
a just and peaceful world order for our common welfare and 
security. 

For the future of humanity, there is no more urgenc 
need than to end the threat of nuclear war. There will be 
no better time to start than now! 
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September 19, 1985 

ACTION 

MEMORANDUM FOR ROBERT c. MCFARLANE IL/ 
FROM: TYRUS W~ACK F. ~{ocK 

SUBJECT: NSC Meeting on the Shevardnadze Visit - Friday 
September 20,1985 -- 11:00 a.m. 

Attached at Tab I is a memorandum from you to the President 
providing background on the NSC meeting scheduled for September 
20, 1985, at 11:00 a.m. in the Cabinet Room. The memorandum 
includes a proposed agenda at Tab A. The list of participants 
and the talking points for your use will be provided in a 
separate package. 

Per your instruction this NSC meeting is designed to serve as a 
preliminary review of the major issues between the United States 
and the Soviet Union in the bilateral, regional and human rights 
areas. Arms control philosophy and issues will not be covered 
specifically, although broader security concerns will certainly 
be reviewed. We see this session as an opportunity for the 
senior members of this Administration to discuss candidly with 
the President our broad approach to our policy toward the Soviet 
Union and to stimulate discussion on the ·pontrasting Soviet and 
American objectives for the meeting in Geneva between the 
President and the General Secretary. 

We would anticipate that you would begin this session with an 
introduction highlighting to the President that this session is 
intended to serve as a strategic overview of our broad policy 
toward the Soviet Union and to examine the major issues on our 
bilateral, regional and human rights agenda. In addition, we 
recommend that you review for the President our public diplomacy 

·strategy and highlight the key events between now and November 18 
that present opportunities for us to convey our position 
convincingly to the American and Allied publics -- and to the 
Soviet leadership. You might then turn to Secretary Shultz who 
will follow with a review of the key Soviet-American issues in 
the three areas and delineate our objectives for the meeting with-­
Gorbachev. Bill Casey is prepared to follow with a five minute 
presentation on Soviet objectives, followed by Cap who will treat 
Soviet defense concerns generally. 

.5-Eeftrl If '-
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NLRR f-ow , '.3 tf-?'8/'f 

BY ~u) NARA DAT if/// 



2 

Ron~hman, Bofr,inhard, and Johna~n Miller concur, 

RECOMMENDATION: 

That you sign and forward the memorandum at Tab I. 

Approve Disapprove 

Attachments: 

Tab I Memorandum to the President 

Tab A 

Tab B 

Proposed Agenda 

List of Participants 

SYSTEM II 
98399 
Add-on 



THE WHITE HOUSE 

WASHINGTON 

,e') 
SYSTEM II 

91>939 
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MEETING WITH THE NATIONAL SECURITY COUNCIL 
DATE: 

LOCATION: 
TIME: 

FROM: 

I. PURPOSE 

September 20, 1985 
Situation Room 
11:00 a.m. - 12:00 noon 

ROBERT C. MCFARLANE 

To review our agenda for the Shevardnadze visit, 
survey broad Soviet strategic objectives for the Geneva 
meeting between you and the General Secretary and to discuss 
our long-range objectives for managing the Soviet-American 
relationship. 

II. BACKGROUND 

Your upcoming meeting with Soviet Foreign Minister 
Shevardnadze provides an opportunity for us to 
review the broad outlines of our policy towards the Soviet 
Union, the USSR's strategic objectives, and the Soviet and 
American "game plans" leading to the November meeting. 
Today's session will focus on the bilateral, regional and 
human rights issues between the U.S. and the USSR. We will 
hold the arms control issues for future sessions. 

The Soviet game plan is becoming increasingly clear. They 
are seeking to create the public impression that they have 
exerted every possible effort in order to achieve a break­
through in Geneva. We will want to be receptive to any 
serious Soviet proposal in order to lay the basis for 
further steps in our dialogue on the range of bilateral, 
regional and human rights issues. 

REGIONAL ISSUES 

While public attention has focused on the arms 
control aspects of our relationship, the Soviet 
use of force outside Soviet borders lies at the 
root of our problems. We are particularly 
concerned with the Soviet tendency to employ 
military force, directly or through surrogates, in 
their conduct of foreign policy. In the 1970's 
our efforts to develop an understanding with the 
USSR was severely impaired by Moscow's unrelenting 
pursuit of unilateral advant~ge. 

~ 
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We will look to our own strength, as well as closer 
cooperation with our Allies and friends, to defend our 
interests. We will make it clear to Shevardnadze that we 
will continue to pursue such policy as necessary -- in 
Central America, the Middle East, Africa or elsewhere. 
Further we will not foreswear the right to lend assistance 
to democratic elements when they appeal to us to resist 
aggression. At the same time we are seeking to expand our 
dialogue with the Soviet Union on regional issues. As you 
know, this year we have had discussions on the Middle East, 
Southern Africa, Afghanistan and Asia. 

BILATERAL ISSUES 

It may be possible to complete several negotiations 
on issues such as exchanges and consulates in time for 
our November meeting. If the Soviets are not forth­
coming on these issues, we are prepared to continue our 
discussions in the future. The important thing is to get 
agreements which can stand up to the test of time and are 
firmly grounded on each side's interests. 

We told the Soviets we are prepared to discuss resumption of 
bilateral air service (which is very important to them), 
once agreement is reached on North Pacific safety measures 
and how to achieve a balance of economic benefits for 
American carriers serving the USSR. The Soviets in turn have 
tied the opening of Consulates and an exchanges agreement to 
the resumption of Aeroflot service to the U.S. 

We may wish to consider some more ambitious proposals in the 
area of contacts, exchanges and reciprocal access to each 
other's media, since such steps would undermine the Soviet 
monopoly of information made available to its own people. 

HUMAN RIGHTS 

The Human Rights situation in the Soviet Union has, if 
anything, deteriorated since Gorbachev took power. Andrei 
Sakharov and his wife remain isolated and conditions for 
well known dissidents such as Shcharanskiy, Orlov, and Begun 
have deteriorated. In addition, several spouses of American 
citizens continue to be refused permission to emigrate. 
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Recent Gorbachev comments and an article by KGB Head 
Chebrikov call for a noncompromising hardline on internal 
dissent. The Soviets now respond to our criticism of their 
human rights performance with aggressive counter attacks on 
economic and social conditions in the west. Gorbachev 
advisor Yuri Arbatov recently made it clear to the Vice 
President that any serious discussion of human rights could 
spell failure for the summit. 

We want to emphasize to Shevardnadze that we consider human 
rights an integral part of our relationship and an area where 
the Soviets can do much to improve relations at a low cost 
to themselves. We may want to tie an improvement with trade 
relations to moves in the human rights area. Some of these 
points are best made privately with Soviet interlocutors, to 
give them the opportunity to adjust their practices without 
being seen as backing down under U.S. pressure. 

III. PARTICIPANTS 

To be provided separately. 

IV. PRESS PLAN 

v. 
Photo opportunity in the Cabinet room prior to the meeting. 

SEQUENCE OF EVENTS 

I will introduce the subject highlighting the main issues, 
followed by George who will provide a review of the key 
Soviet-American issues. Bill Casey and Cap Weinberger will 
have 5 minutes each to discuss Soviet strategic objectives 
in general terms, followed by a 30-minute discussion and 
concluding remarks. 

Prepared by: 
Tyrus w. Cobb/Jack F. Matlock 

Attachment 
Tab A 
Tab B 

Agenda 
List of Participants 



NATIONAL SECURITY COUNCIL MEETING 

Friday, September 20, 1985 
11:00 a.m. - 12:00 Noon 

Cabinet Room 

AGENDA 

SYSTEM II 
9Q939 
Add-on 

I. Introduction •.••••••••••••.•••••••.••••• Robert C. McFarlane 
(5 minutes) 

II. Objectives for Geneva Meetings 
& perspectives of the 
Shevardnadze Meeting ••••••••••.•••• Secretary Shultz 

(10 minutes) 
III. Intelligence review on Soviet 

expectations •••••••••••••••••••••••••• William P. Casey 
(5 minutes) 

IV. Defense perspective •.•••••••••••••••••• Secretary Weinberger 
(5 minutes) 

V. Discussion ••••••••••••••••••••••••••.••• All Participants 
(30 minutes) 

VI. Conclusion ••••••.•.•••••••••••••.••.•••• Robert C. McFarlane 
(5 minutes) 

#SECRE'f 
Declassify on: OADR 
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The President 

The Vice President 
Mr. Craig L. Fuller 

State 

LIST OF PARTICIPANTS 

Secretary George P. Shultz 
Ms. Rozanne L. Ridgway (Assistant Secretary for European 

· Affairs) 

Treasury 
Secretary James A. Baker, III 
Mr. Robert M. Kimmitt 

Justice 
Attorney General Edwin Meese III 

CIA 
Mr. William J. Casey 
Mr. Robert M. Gates 

0MB 
Dr. Alton Keel 

JCS 
General John A. Wickham Jr. (Acting Chairman) 
Admiral Arthur S. Moreau 

White House 
Mr. Donald T. Regan 
Mr, Robert C. McFarlane 
Admiral John M. Poindexter 

NSC 
Amb Jack F. Matlock 
Colonel Tyrus Cobb 
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September 19, 1985 

ACTION 

MEMORANDUM FOR ROBERT C MCFARLANE (k; 
FROM: TYRUS ~ACK F. MA'fic::--' 

SUBJECT: Your Talking Points for Shevardnadze NSC Meeting, 
Friday, September 20, 1985 -- 11:00 a.m. 

· Attached at Tab A are suggested talking points for your use for 
the Shevardnadze NSC meeting tomorrow. As we had discussed you 
would begin this session with an introduction highlighting to the 
President that this session is intended to serve as a strategic 
overview of our broad policy toward the Soviet Union and to 
examine the major issues on your bilateral, regional and human 
rights agenda. In addition, we recommend that you review for the 
President our public diplomacy strategy and highlight the key 
events between now and November 18 that present opportunities for 
us to convey our position convincingly to the American and Allied 
publics -- and to the Soviet leadership. You might then turn to 
Secretary Shultz who will follow with a review of the key Soviet­
American issues in the three areas and delineate our objectives 
for the meeting with Gorbachev. Bill Casey is prepared to follow 
with a five minute presentation on Soviet objectives, followed by 
Cap who will treat Soviet defense concerns generally. 

The ~enda for 'lt'Zr-NSC meeting~ Tab B. 

Ron L\ffirnan, Bob Linhard and Johnathan~ler concur. 

RECOMMENDATION 

That you review the suggested talking points at Tab A. 

Approve Disapprove 

Attachments: 

Tab A 

Tab B 

Suggested Talking Points 

Proposed Agenda 

-SECRET -
Declassify on: OADR 
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TALKING POINTS FOR SHEVARDNADZE NSC MEETING 

Mr. President, this NSC meeting should serve as a forum to 

provide you with a strategic overview of the broad direction 
-

we hope to pursue in dealing with the Soviet leadership over 

the next two months. We will also review the major issues 

on our bilateral, human rights, and regional agendas. We 

would prefer to hold off any analysis of arms control issues 

until next week. 

Before I turn to George I would like to briefly review our 

public diplomacy approach to the Geneva meeting and the key 

events around which our strategy will be focused. 

Five public diplomacy milestones will generate the most 

media and public interest. We will reinforce with 

briefings, backgrounders and public statements. 

1. George's September 24 speech to the UNGA. 

2. His meeting the following day with Soviet Foreign 

Minister Shevardnadze and the Soviet FM's own speech 

to the UN. 

3. 

4. 

5. 

Your meeting here with Shevardnadze on September 27. 

Gorbachev's October 2-5 visit to France. 

Your speech to the UNGA and that of Soviet 

President Andrei Gromyko if he comes to New York. 
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Believe that Gorbachev will trigger a new round of media 

interest when he visits France. Judgment is that his 

novelty value is wearing off. He has failed to convince 

European publics that his many proposals are more than old 

Soviet propaganda in new packaging. You will be giving a 

written interview to a French newspaper, Le Figaro, to get 

your own views before that same audience. 

We will stress that our Agenda for the meeting includes arms 

control, but goes much farther in an attempt to engage the 

Soviets on the many other sources of tension between us, 

including Human Rights, Afghanistan and their expansionist 

policies. We want, in other words, to discuss the sources 

of tension between us as well as the symptoms of it. 

We will want to demonstrate the Soviets' responsibility for · 

Geneva results. Will stress that we want to make the 

meeting a success but we have no illusions. We are neither 

naive nor negative in our approach. 

Finally, Mr. President, your own role will include, in 

addition to your UNGA speech and your November press 

conference· -- a series of press lunches with influential 

newsmen, a number of television and radio interviews for 

both foreign and domestic media, and a ,speech to the world 

via Worldnet. We hope to organize a well-publicized meeting 

with congressional leaders shortly before your departure. 
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Mr. President, George Shultz will now provide a review of 

the major Soviet-American issues in the three areas and 

delineate our key objectives for the meeting with 

Shevardnadze and, later, with Gorbachev. 

Bill Casey will now provide his perspective on Soviet 

expectations and objectives for these meetings. 

Cap will now present another perspective, focusing on key 

security concerns. 

I would like now to open this session to general discussion, 

Mr. President,to focus not only on the key issues in the 

areas we have discussed, but to stimulate our thinking with 

respect to our overall approach toward the Soviet Union. 

Mr. President, this concludes your briefing. 



NATIONAL SECURITY COUNCIL MEETING 

Friday, September 20, 1985 
11:00 a.m. - 12:00 Noon 

Cabinet Room 

AGENDA 

SYSTEM II 
90939 

Add-on #2 

I. Introduction •..•••••••••••••.•.••.•••.•• Robert C. McFarlane 
(5 minutes) 

II. Objectives for Geneva Meetings 
and Perspectives of the 
Shevardnadze Meeting ••.••••••••••••.•• Secretary Shultz 

(10 minutes) 
III. Intelligence Review on Soviet 

Expectations ••••••••••••••••••••.••••. William P. Casey 
(5 minutes) 

IV. Defense Perspective •••••••••••••••••.... Secretary Weinberger 
( 5 minutes) 

V. Discussion ••••••••••••••••••••••••••.••• All Participants 
(30 minutes) 

VI. Conclusion •••••••••••••••••••••••.•••••• Robert C. McFarlane 
(5 minutes) 
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ACTION 

NATIONAL SECURITY COUNCIL 
WASHINGTON , D .C . 20506 

SYSTEM II 
90939 

Add-on #2 

September 19, 1985 

MEMORANDUM FOR ROBERT ~~ANE !It;_ 
FROM: TYRUS W. COBB/JACK F. MArC~ 
SUBJECT: Your Talking Points for Shevardnadze NSC Meeting, 

Friday, September 20, 1985 -- 11:00 a.m. 

· Attached at Tab A are suggested talking points for your use for 
the Shevardnadze NSC meeting tomorrow. As we had discussed you 
would begin this session with an introduction highlighting to the 
President that this session is intended to serve as a strategic 
overview of our broad policy toward the Soviet Union and to 
examine the major issues on your bilateral, regional and human 
rights agenda. In addition, we recommend that you review for the 
President our public diplomacy strategy and highlight the key 
events between now and November 18 that present opportunities for 
us to convey our position convincingly to the American and Allied 
publics -- and to the Soviet leadership. You might then turn to 
Secretary Shultz who will follow with a review of the key Soviet­
American issues in the three areas and delineate our objectives 
for the meeting with Gorbachev. Bill Casey is prepared to follow 
with a five minute presentation on Soviet objectives, followed by 
Cap who will treat Soviet defense concerns generally. 

The Agenda for l}'z_ NSC meeting M. Tab B. 

Ron t~an, Bob Linhard and Johnathan~ler concur. 

RECOMMENDATION 

That you review the suggested talking points at Tab A. 

Approve Disapprove 

Attachments: 

Tab A 

Tab B 

Suggested Talking Points 

Proposed Agenda 
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TALKING POINTS FOR SHEVARDNADZE NSC MEETING 

Mr. President, this NSC meeting should serve as a forum to 

provide you with a strategic overview of the broad direction 

we hope to pursue in dealing with the Soviet leadership over 

the next two months. We will also review the major issues 

on our bilateral, human rights, and regional agendas. We 

would prefer to hold off any analysis of arms control issues 

until next week. 

Before I turn to George I would like to briefly review our 

public diplomacy approach to the Geneva meeting and the key 

events around which our strategy will be focused. 

Five public diplomacy milestones will generate the most 

media and public interest. We will reinforce with 

briefings, backgrounders and public statements. 

1. George's September 24 speech to the UNGA. 

2. His meeting the following day with Soviet Foreign 

Minister Shevardnadze and the Soviet FM's own speech 

to the UN. 

3. Your meeting here with Shevardnadze on September 27. 

4. Gorbachev's October 2-5 visit to France. 

5. Your speech to the UNGA and that of Soviet 

President Andrei Gromyko if he comes to New York. 
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Believe that Gorbachev will trigger a new round of media 

interest when he visits France. Judgment is that his 

novelty value is wearing off. He has failed to convince 

European publics that his many proposals are more than old 

Soviet propaganda in new packaging. You will be giving a 

written interview to a French newspaper, Le Figaro, to get 

your own views before that same audience. 

We will stress that our Agenda for the meeting includes arms 

control, but goes much farther in an attempt to engage the 

Soviets on the many other sources of tension between us, 

including Human Rights, Afghanistan and their expansionist 

policies. We want, in other words, to discuss the sources 

of tension between us as well as the symptoms of it. 

We will want to demonstrate the Soviets' responsibility for · 

Geneva results. Will stress that we want to make the 

meeting a success but we have no illusions. We are neither 

naive nor negative in our approach. 

Finally, Mr. President, your own role will include, in 

addition to your UNGA speech and your November press 

conference -- a series of press lunches with influential 

newsmen, a number of television and radio interviews for 

both foreign and domestic media, and a ,speech to the world 

via Worldnet. We hope to organize a well-publicized meeting 

with congressional leaders shortly before your departure. 
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Mr. President, George Shultz will now provide a review of 

the major Soviet-American issues in the three areas and 

delineate our key objectives for the meeting with 

Shevardnadze and, later, with Gorbachev. 

Bill Casey will now provide his perspective on Soviet 

expectations and objectives for these meetings. 

Cap will now present another perspective, focusing on key 

security concerns. 

I would like now to open this session to general discussion, 

Mr. President,to focus not only on the key issues in the 

areas we have discussed, but to stimulate our thinking with 

respect to our overall approach toward the Soviet Union. 

Mr. President, this concludes your briefing. 



NATIONAL SECURITY COUNCIL MEETING 

Friday, September 20, 1985 
11:00 a.m. - 12:00 Noon 

Cabinet Room 

AGENDA 

SYSTEM II 
90939 

Add-on #2 

I. Introduction .•••••••.••.•••••..••••.•••• Robert C. McFarlane 
(5 minutes) 

II. Objectives for Geneva Meetings 
and Perspectives of the 
Shevardnadze Meeting •••••••••••••••••• Secretary Shultz 

(10 minutes) 
III. Intelligence Review on Soviet 

Expectations ••••••••••••••••••.••••••• William P. Casey 
(5 minutes) 

IV. Defense Perspective .••••••••••••.•••.••• Secretary Weinberger 
(5 minutes) 

V. Discussion ••••••••••••••••••••••••••.••• All Participants 
(30 minutes) 

VI. Conclusion ••••••••••••••••••••••••••.••• Robert C. McFarlane 
(5 minutes) 
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ACTION 

NI\TIONAL SECURITY COUNCIL 
WASHINGTON, D .C . 20506 

7402 

September 19, 1985 

MEMORANDUM FOR ROBERT C. MCFARLANE 

THROUGH: 

FROM: 

SUBJECT: 

WILLIAM F. MARTIN 

JACK F. MATLOC~~ 

Request to Travel to New York to Participate in 
the Meeting with Secretary Shuitz and Soviet 
Foreign Minister Shevardnadze, September 25, 1985 

I plan to travel to New York to participate in the meeting with 
Secretary Shultz and Soviet Foreign Minister Eduard Shevardnadze 
to be held on September 25, 1985. Transportation and per diem 
costs to be paid by NSC. 

RECOMMENDATION 

That you approve my travel. 

Approve Disapprove 

cc: Administrative Office 

... 
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INFORMATION 

MEMORANDUM FOR 

FROM: 

SUBJECT: 

NATIONAL SECURITY COUNCIL 
WASHINGTON, D.C. 20506 

JOHN M.POINDEXT!kv/" 

JACK F. MATLOC~ 

September 20, 1985 

Your Meeting with Tom Johnson, Saturday, September 
21, 11:00 a.m. 

You have agreed to meet with LTC Tom Johnson from West Point and 
me to discuss technical aspects of the SDI program. Tom is the 
director of the Science Research Lab at the Academy and has more 
than 20 years experience in R¢D and strategic defense matters. 
Johnson holds a PhD from LLL/University of California and is a 
protege of Edward Teller, Jonny Foster, both of whom he continues 
to work closely with on SDI issues. He served as a Special 
Assistant to Jay Keyworth in 1981-82 (but 'the relationship soured 
over matters relating to SDI projects) and serves as an advisor 
to the SDIP in many capacities. For that reasonn I would 
appreciate it if you would hold this meeting very close. 

By the way, Tom is also a protege of Archibald McLeish and is a 
well-published poet. You may also be interested to know that he 
recently returned from a visit to the USSR where he toured many 
of their labs at the invitation of Velikhov. 

I would suggest that we ask Tom to provide you with a candid 
assessment of the technical viability of poss"ible SDI systems, 
identify what are the most promising SDI technologies, and 
discuss implications for our negotiating position. 

I know you have a particular interest in the software aspects of 
the SDI program. Attached 'is the letter of resignation from 
Professor Parnas who expressed serious concern with the technical 
viability of the computing requirements for a successful SDI 
program and with aspects of the management of the effort. In 
addition a few of his brief papers are attached tha.t address 
facets of the problem. Tom will also be prepared to discuss 
these if you wish. 

Attachment: 

TAB A Letter of Resignation with Enclosures 

CONFI~=~~b,£.E.YES ONLY 
Declassify on: OAo'R" 
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NATIONAL SECURITY COUNCIL 
WASHINGTON , D.C. 20506 

OUTSIDE THE SYSTEM 

..C.ONFIDENTlALf EYES September 20, 1985 

INFORMATION 

MEMORANDUM FOR 

FROM: 

SUBJECT: 

JOHN M.POINDEXT,;:.-v,l"­

JACK F. MATLOC~ 

Your Meeting with Tom Johnson, Saturday, September 
21, 11:00 a.m. 

· You have agreed to meet with LTC Tom Johnson from West Point and 
me to discuss technical aspects of the SDI program. Tom is the 
director of the Science Research Lab at the Academy and has more 
than 20 years experience in R¢D and strategic defense matters. 
Johnson holds a PhD from LLL/University of California and is a 
protege of Edward Teller, Jonny Foster, both of whom he continues 
to work closely with on SDI issues. He served as a Special 
Assistant to Jay Keyworth in 1981-82 (but the relationship soured 
over matters relating to SDI projects) and serves as an advisor 
to the SDIP in many capacities. For that reasonn I would 
appreciate it if you would hold this meeting very close. 

By the way, Tom is also a protege of Archibald McLeish and is a 
well-published poet. You may also be interested to know that he 
recently returned from a visit to the USSR where he toured many 
of their labs at the invitation of Velikhov. 

I would suggest that we ask Tom to provide you with a candid 
assessment of the technical viability of possible SDI systems, 
identify what are the most promising SDI technologies, and 
discuss implications for our negotiating position. 

I know you have a particular interest in the software aspects of 
the SDI program. Attached is the letter of resignation from 
Professor Parnas who expressed serious concern with the technical 
viability of the computing requirements for a successful SDI 
program and with aspects of the management of the effort. In 
addition a few of his brief papers are attached that address 
facets of the problem. Tom will also be prepared to discuss 
these if you wish. 

Attachment: 

TAB A Letter of Resignation with E~closures 
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Declassify on: OADR 

OECLASSlffED 

NLRR{p~ ---1( 'ft, #:JgZ3 
~ NARADA1'E ti /34/ur 



• ~-

U~l\'ERSITY OF VICTORIA: 
P.O . BOX I iOO. \"JCTORIA. BRITISH COLL"!-1B1:\. CA~ADA n,w 2Y2 . 
Tl::LEPHO~E (604) 721-7211. TELEX 049-72:..>! 

Dr. George Keyv.-orlh 
Science Advisor to the President 
Office of Science and Technology Policy 
Executin Office or the President 
\\'a.shington, D.C. 
20506 
t:SA 

Dear Dr. Key-v.-ort.h: - . 

2 July, 1985 

Department of Computer Science · 
721-7209 

I recently resigned my membership in the SDJO Panel on Computing in Support or Battle Manage­
ment. I am sending you a copy or my letter or rcsignat-ion t.ogtther v.;th ~ very short papers_ that were 

. enclosed to support my position ~th more technical arguments: · ·.A5 I stat-e in the lette-r,Tbelieve that the 
President should be fully informed on this matter. --f 

. . -
I have tried to remove all technical jargon· from these papers and to make their content fundamental 

enough that scientists -who r.re not experts in computing can r ollov.- them. If I can be or help to you in 
understanding them, please let me know. · 

DLP:bls • 

Yours truly, 

David L. Parna.s 
Lansdowne Professor 
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UNl\7ERSITY OF VICTORIA 
J' 0 . BOX I iUO. \ ' J(.7l)RIA. 8RITISH COl.t:MBIA, CA1'ADA \'KW 2\'2 
TEI.El'HO~t: (611-1) 721-7211. TELF.X CH~-7222 

Mr . Jame~ H . Offut 
Assis_~ant Director, BM/C3 
Strategic Defense Initiative Organization 
Office of the Secretary of Defense 
W~hington, D.C . 
20301 

Dear Mr. Offut: 

28 June, 1985 

Department of Computer Scienu 
121-7209 

Thank you for your Jetter of 5 June 1985 .appointing me a member of the SDJO Panel on C-omputing 
in Supporl. of Bat.tic Manasemcnt. I appreciate the recognition implicit in being chosen as one of your 
expert advisors on computer science. 

After attending the first meeting of the panel and giving the problem considerable thought, I am 
resigning my membership in the panel. I do not believe that further worlc by the panel will be useful and 
I cannot, in sood conscience, accept further payment for useless~ffort. 

The panel'~ work will not be useful for two reasons. 

1) The goals stat.ed for the Strategic Defense System cannot be attained by the class of syst.ems that 
you ar_e considering. 

2) The SOJO is not the appropriate organization to fund and admfoister the research it is support,. 
ing . Most or tl,e money spent wilJ be wasted. The panel on which you have asked me to serve, is not 
appropriately constitute~, dearly chartered, and adequately informed. There are better ways to select and 
manage research. 

My conclusions are not based on political or policy judgements. Unlike many other academic critics 
of the SDI effort, I have not, in the pa.st, objected to defense efforts or defense sponsored research . I have 
been deeply involved in such research and han consulted extensinly on defense projects. My conclusions 
arc based on more than 20 years or research on software engineering including more than 8 years of work 
on real-time !-oft.ware used in r:iilitary aircraft. They are based on familiarity with both operational mili­
tary software and computer science research . My conclusions are based on characteristics peculiar to this 
parlicular dfort., not objections to weapons de,·elopmenl in g eneral. 

Before. making my dt:cision and writing this letter I have carefully reconsidered what I have learned 
in my own ·research area and j have re:vicwed reports or work in related fields. These reviews lead inevit­
ably to the judgements stated above. I am willing to stake my professional reput.ation on my ~onclusions . 

Enclosed with this Jetter are several brief papers (l - 2 pages each) summarizing my observations 
and 5ubstantiating tl,e conclusions stated above . Tl,cir purpose is to explain my decision. 
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These papers expla.in: 

1) The fundamental technological differencea between &0rtv.a.rc enginecnng a.nd other a.reas or 
engine~ring and why &0rtware is unreliable, .. 

2) The properties of the proposed SDI &0rtwa.rc I.bat make it unattainable, 

3) Why the uchniquea commonly used t.o build milit.a.ry &0rtv.·are a.re inadequate lor this job, 

4) The nature or research in Software Engineering, and why the improvements th&t it can effect will 
not be sufficient to allow construction of a truly reliable strategic defense system, 

5) The nature or research in Artificial Intelligence, and why I do not expect it to help in building 
reliable military sortware, 

6) The history or research in Automatic Programming, and why I do not expect it to bring about the 
substantial improvements that a.re needed, 

7) \\'by Program Verification cannot give us a reliable strategic defense battle management software 
system, 

8) My opinions on the management or applied research, ·why I consider this panel and the SDJO in 
general to be an inappropriate v~hidc for fonding research, and what I " ·ould do instead. 

J am quite certain that you will be able to find software experts who disagree "'ith my conclusions. 
For many, the project offers • source of funding, funding that will enrich some personally, while offering 
others new and generous support for their personal research projects. During the first sittings of our 
panel, I could see the dollar figures daizling everyone inYolved. Almost everyone that I know within the 
military industrial complex sees in the SDI a new "'pot of gold" just waiting to be tapped. 

For others, the project offers an unending set. or technological puules that arc fun to work on; such 
problems are exciting and challenging whether 9r Dot the work ever produces useful results. Almost every 
software expert that J know, entered the field because they enjoy this kind of challenge. Several or the 
spcahrs at the first meeting or our panel could Dot hide their delight a.t the unbounded set of technical 
challenges implicit in the unattainable goals of the project. 

J can tell you, as one v.·ho likes both money and technical challenges, that these temptations are 
very hard to resist. You v.-ill find it very hard to find unbiased e_!pert opinions on this issue. 

In March 1983 the President ashd us, as members of the scientific community, to pro,·ide the 
mean! or rendering nuclear weapons impotent and obsolete. I believe that it is our duty, as scientists and 
e11gineers, to reply that we have no technological magic that ·will accomplish that. The short term applied 
research and focussed development that SDI is now funding is not going to solve the problem; the 
President and the public should know that. 

DLP:jcs 

Cc: S. \\'ilson, panel members 

Yours t~Jy, 

I .-. . " . 

David L. Parnas 
Lansdowne Prof cssor 

; 
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I. lnt.roduct.ion 

Vt'HY SOFTWARE IS UNRELIABLE 

David Lorge Parnu 
University or Victoria• 

People f amilia.r with bot.h &oft ware engineering and older engineering disciplines observe 
that the slate of the art in &oft.ware is migni6cantly behind that in other a.rea8 of engineering. 
\\'hen m05t engineering product.e have been complct.ed, tested and eol_d, it is rca.sona.blc to expect 
that the product design i.! correct and that it will ,,..orlc reliably. With eoftwa.re product-8, it is 
usual to find that the sortwa.rc has major "bugs" a.nd d~ not work reliably for eomc users. 
These problems ma.y persist for &enral versions and &omctimes worsen a.s the &oftware i.! 
"improved". \\'bile most products come -..·ith an express or implied w&rranty, eoflware producu 
often carry a specific discla.imer of ·warranty. The lay public, familiar with only a few incident.e of 
software failure, may regard them a.s ell'.ceptioru caused by exceptionally inept programmers. 
Those or us who a.re sort ware professionals, k.nov, better; the m05t competent programmers in the 
v.·orld cannot avoid such problems. This note discusses one technical reason for this isituation. 

II. System Types 

Engineering products ca.n be classified as either d iscrete state systeID..6, analog systems, or 
hybrid systems. 

Discrct.e state or digital systems are ma.de from components with a. finite number or stable 
gt.at.es. They a.re designed in 5\lch a v.·ay that the behavior or the system when not in a stable 
st&te is not significant. -

C.Ontinuous or a.nalog systems a.re built or components that, within a broa..d opera.ting range, 
have an infinite number of stable states a.nd whose behavior can be adequately described by con­
tinuous functions. 

Hybrid systems arc mixtures of the two types of componenu. For example, we may have an 
elect.rical circuit containing, in addition to a.nalog component!, a few components v.·bosc dcscri~ 
tivc equations have discontinuities (e.g. diodes) . Each or these components has a small number or 
discrete operatin·g stat.es. \\'ithin th05C states it.s behavior can be described by continuous func­
t ions. 

m. Mathematical tools 

Analog systems form the core or the traditional areas or engineering. The mathematics of 
continuous functions is well understood. 'When we say that a syst.cm is described by continuous 
functioru; we are saying that it can contain no hidden surprises. Small cha.nges in inputs will 
a lways cause correspondingly small changes in outputs. An engineer v.·bo insures, through careful 
design, that the system components a.re always operating within their normal operating range, can 
use a mathematical analysis to insure that there are no surprises. \\'hen combined v.·ith testing to 
insure that the components arc -..;thin their operating range, this leads to reliable systems. 

Before the advent of digital computers, v.·hen discrete state systems v.·ere built, the number 
ol states in such systems v.·a..s relatively small. 'Y.'ith a small number of states, exhaustive analysis 
a.nd exhaustive testing wa.s possible. Such testing compensated lor the Jack or mathematical tools 
___ _ ·____ OECLASSIF1ED~ 

•Als,o wi~h Naval Ru,arch L1.hora.t..ory, 'Wa.shington, D .C. , / 

NI.I f tJfe 'Uo/$-IJ:. 7", 

25 June, 1085 - fJ'[ I NARA, DATE lt/v/0 1-- -



corresponding t.o th~ used in analog systems design. The engineers or auch systems still bad sys­
tematic method.a that allowed them t.o obtain a complete understa.nding or their system'• 
behavjor. 

The design or ma.ny hybrid syatelll! ca.n be verified by a combination or the two methods. 
We call then identify a finite number or operating states for the componenu with discrete 
behavior. Within those at.at.ea, the system'• behavior call be described by continuous function.a. 
Usually the number or ata.tes that must be distinguished is amall. For ea.ch or those states, the 
t.oola or continuous mathematics ca.n be applied t.o a.nalyse the behavior or the system. 

With the advent or d igital computers, we found the first discrete sta.te gystems with very 
large numhen or states. However, t.o ma.nura.c:ture such systems it v.·as necessary t.o construct 
them using many copies or very amall digital subsystems. Ea.ch or those small subsystems could 
be analyzed and tested exhaustively. Because or the repetitive structure, exhaustive testing was 
not _necessary t.o obtain correct a.nd reliable hardware. 'While design errors a.re found in computer 
hardware, they a.re considered exceptional. They usually occur in those parts or the computer 
that a.re not repetitive structures. 

Software systems are discrete state systems that do not ban the repetitive &tructure found 
in computer circuitry . There is seldom a good rea.son t.o construct softwr.re as highly repetitive 
structures. The number or &tat.es in softw&r~ systems is orders or magnitude larger than the 
number or states in the non-repetitive parts or computen. The mathemat ical functions that 
describe the behavior of these system! are not continuous functions a.nd traditional engineering 
ma.thematics does not help in their verification. This difference clearly contributes t.o the relative 
unreliability of software systems and the apparent Ja.c:lc of competence or software engineers. It is 
-a fundamental difference that will not disappear with improved technology. 

JV. How can we understand software? 

To ameliorate the problems caused by this fundamental difference in technology two tech­
niques are available, (a) the building or ao(twa.re as highly organiied collections of &mall programs, 
(b) the use of mathematical logic t.o replace continuous matbem!tica. 

Dividing software into modules and building each module or go called 11structured" pro­
grams, clearly helps. \\'hen properly done, each component deals with a small number or cases 
and can be completely a.nalyied. However, real software gystems have ma.ny &uch components 
and there is no repetitive structure t.o 5impliry the analy&is. Even in highly structured &)'stems, 
surprises and unreliability occur because the huma.n mind is not able to fully comprehend the 
many conditions that can arise because or the intera.c:tion or these components. Moreover, finding 
the right structure has proven to be very difficult. Well &tructured real eoftv.-are r;ystems a.re r;til) 
very rare. 

Logic is a branch of mathematics that can deal with function& tha.t a.re not continuous. 
Many researchers believe that it can play the role in go(tware engineering that continuous 
mathematics plays in mechanical and electrical engineering. Unfortunately, tbi.5 bas not yet been 
verified in practice. The large number or states and lack or reE;Ularity in the goftv.·are results in 
extremely __ complex mathematical expressions. Disciplined use of these expressions is beyond the 
computational capacity of both the human programmer and current computer r;ystems. There is 
progress in this area but it is very sJ~-• and we are far from being able to handle even small 
software systems. V.' ith current techniques the mathematical expressions describing a program 
a.re often notably harder to understand than the program it.self. 

V . The education of programmers 

\\'orsening the d ifferences bet-a·een softv.·are and other areas or technology is a personnel 
problem. Most designers in traditional engine·ering disciplines have been educated t.o understand 
the mathematical tool! that a.re a\'ailable to them. M01St programmers cannot even begin to use 
the meager tools that arc available t.o software ,ngineers. 



'\\'HY THE SDI SOFTWARE SYSTEM WILL BE UNTRUSTWORTHY 

• .. 

I. Introduction 

David Lorge P arnu 
Univenity of Victoria• 

In March 1983, the President called for a.n iDt.erusive and comprehensive efJort. to define a 
Jong-term research program with the ultimate goal or eliminating the threat pc,6ed by nuclear 
ballistic missiles. He a.sb us, a.s members or the acientific community, to provide the means or 
rendering these nuclear 11, eapons impotent and ob&0let.e. To accomplish this goal we would need a 
software E)'Stem so 11, ell developed that we could have extremely high confidence that the system 
would •:ork correctly when called upon. In the sequel I will pre.sent some or the cha.ract.eristica or 
the required battle management software and then discuss their implications on the feasibility or 
achieving that con6dt:nce. 

Il. Characteristic~ or the proposed Battle Management Software System 

1) The system will be required to identify, track, and direct weapons towards target,; whose 
ballistic characteri5tics cannot be known • ·ith certainty before the moment or battle. It must dis. 
t.inguisb these targets from decoys whose characteristics a.re also unknown. 

2) The computing "'ill be done by a network or computers connected to senson;, v,eapons, 
and each other, by channels ,..-hose behavior, at the time the system is invoked, ca.nnot be 
predicted because or possible countermeasures by an attacker. Tbe a.c:tual subset or system com­
ponents that will be available at the time that the system is put into service, and throughout the 
period or sen·ice, cannot he predicted for the same reason. ~ 

3} It will be impossible to test the 5)"5tem under realistic conditions prior to its actual use • 

.C} The sen· ice period of the system will he so short that there will be little possibility or 
human_ intervention and no possibility of debugging and modification of the program during that 
period or service. 

5} Like many other military programs, there arc absolute real-time deadlines for the compu­
tation. The computation will consist primarily or periodic processes but the number of th05e 
proces.se:s that will be required, and the computational requiremenu or each proces.s, ca.nnot be 
predicted in advance because they depend on target characteristics. The resources available for 
computation cannot be predicted in advance. We ca.nnot even predict the "worst case" with any 
confidence. 

6) The weapon system will iDclude a large variety or sensors a.nd weapons, most or which 
11,ill themselves require a )Arge a.nd complex sort,,.·a.re system. The suit.e of weapons and ~mors is 
likely to grow during development and aft.er d~ployment. The characteristics of weapons and sen­
sors are not yet known and are likely to remain fluid for many years after deployment. The 
r~sult is that the overall battle management soft,..·are system ,...ill have to integrate a eortwa.re sy~ 
lt:m !ignificantly larger than has ever been attempted before. The components or that system will 
be ~ubject to independent modification. 

•Also with Nn&I R~st&rcb L&bor&t.or1, 'Wubiogt.oo, D.C. 
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ID. lmplicatiorus or these problem charaderi.stica 

Ea.ch or these chara.eteristica bu clear implication.a on the f ea.,ibility or building battle 
management aoftwa.re that will meet the President'• requirement.a. 

1) Fire control eoftware cannot be written without ma.ling a.Mumptione about the cha.r&e­
t.eristica or enemy weaporus and t.a.rgeta. Thia information u used in determining the recognition 
algorithms, the sampling periods, and the noise-filtering t.echnlques. U the system is developed 
without knowledge or these char&eteristica, or with the knowledge that the enemy can ch&nge 
aome or them on the day or battle, there are likely to be subtle but fatal errol'8 in the eoftware. 

2) Although there bu been eome real progre11a in the area or "la.il-soft" computer software, I 
·have seen no 5\.lccess except in situation! where (a) the likely (a.ilwu can be predicted on the basis 
or past history, {b} the component (a.ilures are unlilce)y and are statistically independent, (c) the 
system ·ha., excess capadty, (d) the real-time deadlines, it any, a.re 80ft, i.e. they can be missed 
without long term effects. None or these are true for the required battle management 80ftware. 

_3) No large scale software ~ ·stem bas ever been installed without extensive testing under 
realistic conditions. For example, in operational &0ftv.-a.re for -military a.ircra.ft, even minor 
modifications require extensive ground testing followed by flight testing in ·which battle conditions 
can be closely approximated. Enn with thes~ tests, bugs ca.n a.nd do show up in battle condi­
tions. The inability to test a strategic defense system under field conditions before we a.ctually 
need it, will mean that no knowledgeable person would have much (a.ith in the system. 

4) It is not unusual for sort~·are modifica.tion.s to be made in the field . Programmens a.re 
transported by helicopter to Navy ships; debugging notes can be found on the ·walls of trucks c~ 
rying computers that were used in Vietnam. It is only through such modifications that 50ftw&re 

·becomes reliable. Such opportunities ·will not be available in the 30 minute ~·ar to be fought by a 
gtrategic defense battle management system. 

5) Programs of this type must meet. bud real-time deadlines reliably. In theory, this can be 
done either by scheduling at runtime or by pre-runtime scheduling. In practice, efficiency and 
predictability r-cquire 50me pre-runtime scheduling. Schedules "for the worst case Joa.d are oft.en 
built into the progr&m. Unless one can work out worst case real-time schedules in adva.nce, one 
can have no confidenu that the !)'Stem will meet its deadlines when it.s service is required. 

6) All or our experience indicates that the difficulties in building software increase 1\itb the 
size or the system, with the number of independently modifiable sub~ystems, and the Dumber of 
interlaces that must be defined. Problems worsen when the interfaces may change. The con.se­
quent modifications ll!Crea.se the complexity or the software and the difficulty of ma.king a ch&11ge 
correctly. 

IV. ConcJusion 

All or the cost estimates indicate that this will be the most ma.,sive aoftware project ever 
attempt.ed. The system has numerous technical cha.ra.cteristics that -..ill malce it more difficult 
tha.n previous systems, independent or gize. Because or the extreme dema.nds on the system and 
our inability to icst it, • ·e will never be able to believe, ·with any confidence, that we have suc­
ceeded. Nuclear weapons will remain a potent threat. 

28 June, 1Q86 



WHY CONVENTIONAL SOFTWARE DEVELOPMENT DOES NOT 

PRODUCE RELIABLE PROGRAMS 
• .. 

I. \\'bat is the connntional method! 

David Lorge Pun.as 
University of Victoria• 

The easiest way to dc&eribc the programming method used in most projects today was given 
to me by a tea.cber v.·bo was explaining how he tea.ches programming. "Thinlc: like a Computer", 
be said. He instructed his students to begin by thinking about what the computer had to do first 
and to write that down. They would then think about wha.t the computer ba.d to do next and 
continue in that ,uy until they ba.d described the la.st thing tha.t the computer would do. This, 
in fact, is the v.ay that I v.·a.s taught to program. Most or today's textbooks demonstrate the 
same method, although it bas been improved by allowing us to describe the computer's 
"though~" in larger st.cps and later to refine th01Se large step! to a sequence or smaller steps. 

JI. \.\'by this method leads to confusion 

This intuitively appealing method works 111·ell - on problems too small to matter. We think 
that it worb because it worled for the first program that we wrote. One can follow the method 
with programs that have neither branches nor loops. As soon a.5 our thinking reaches a point 
where the action or the computer must depend on conditions that a.re not known until the pro­
gram is running, we must deviate from the method by labeling one or more or the a.ction.s and 
remembering how we would get there. As &00D a.s v,c introduce loops into the program there a.re 
several ways or getting to some or the point.6 and WC must remember all_ or those v.·ays. h we 
progress through the algorithm, we recognize the need for information about earlier events and 
add , ·ari;.blcs to our data structure. \.\'e oov.· have to start remembering what the data means and 
under v.·bat. circumstanc~ it is mca.ningful . & we continue in our attempt to "think like a com­
puter", the a.mount that v.·e have to remember grows and grows. The simple rules defining bow 
v.·c got to certain point.6 in a program become more complex as we branch there Crom other points. 
The .simple rules de.fining what the data means become more complex as we find other uses for 
existing variables and a.dd new n.riables. Eventually, we ma.kc an error. Sometimes we note that 
error, &0mctimcs it is not found until we test. Sometimes the error is not very import&nt; it only 
happens on rare or unforeseen occasions. In that case, we find it when the program is in use. 
Often, because one needs to remember 50 much about the meaning or each label and ea.ch vari­
able, ocv.· problems arc created when old problems arc corrected. 

ID. \.\~at is the efJect or concur~ency on thi,. method! 

In many or our computer systems there arc scYcral sources or information and several out­
puts that must be controlled. · This leads to a computer that might be thought of as doing many 
things at once. II the sequence or external events cannot be predicted in advance, the sequence of 
actions taken by the computer is also not predict.able. The computer may only be doing one 
thing at a time but as one attempts to "think lilcc a computer" one finds many more point.6 where 
the action must be conditional on v.·hat happened in the past. Any attempt to design these pro­
grams by thinking thing! through in the order that the computer ,.,.ill exc,cutc them leads to con­
fusion a.od results in systems that nobody can understand completely. 

•Al&o wilh Nu&J Rtsta.rch L~bor~t.or1, w~.hingt.on, D.C. 
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JV. What is the efrect or multi-processing 

\\'hen there is more than one computer in a system, the aortwa.re not. only appears to be 
doing •more than one thing at a time, it really ia doing many things at once. There ia no sequen­
tial program that one ca.n study. Any attempt to "think like the computer sy11tem" ia obvioualy 
hopeless. There a.re 80 ma.ny possibilities to consider, that only exten.sive tuting ca.n begin to aort 
thinp out. Even after 11uch testing we have incidents euch ais occurred on a Space Shuttle flight 
several yea.rs ago. The wrong combination or eequences occurred and prevented the flight from 
starting. 

V. Do Proressional Programmers really use this approach? 

Yes. 

I have had occasion to study Jots or practical &0rtware and to discuss programs with lots or 
pror essional programmers. In recent years many programmers have tried to improve their work­
ing methods using a variety 150rhra.re design approaches. However, when they get dov.·n to writing 
exec1Jtable programs, they revert to the conventional 11,ay or thinking. I have yet to find a 11ub­
stantia.l program in practical use whose 11tructure was not based on the expected execution 
sequence. I would be happy to be shown some. 

Other met.bods arc discussed in advanced courses, a rev.· good textboolcs, a.nd scientific meet­
ings, but the majority or our programmers continue to use the basic a.pproocb or thinking things 
out in the order that the computer will execute them. This is most noticeable in the maintenance 
(deficiency correction) phase or programming. 

VI. How do we get away with this inadequate approach? 

It should be clu.r tba.t writing and understa.nding very large real-time programs by "think­
ing like a computer" will be beyond our intellectual capabilities. How ca.n it he that 11,e ba.ve so 
much sortware that is reliable enough for us to use itT The answer is simple; programming is a 
trial a.nd error era.ft. People write programs wit.bout any expectation that they will be right the 
fust time. They spend at least as much time testing them and correcting errors as they &pent 
writing the initial program. Large concerns ha.ve 11epa.ra.te groups or testers to do quality 
assurance. Programmers cannot be trusted to test their own programs adequately. Sort.ware is 
released for use, not when it is known to be correct, but when the rate or discovering new erron. 
slows down to one that ma.nagement considers ~ceptable. Usen; learn to expect errors a.nd are 
orten told how to avoid the bugs until the program is improved. 

VII. Conclusion 

The milita.ry l50rtwa.r~ that we depend ·on every day is not likely to be correct. The methods 
that a.re in use in the industry today are not adequate for building large real-time sort.ware fi)'E­

t.em.s that must be reliable 11,·hen first U5ed. A drastic change in methods is needed. 

2tl June, 1986 



THE LIMITS OF SOFTWARE ENGINEERING METHODS 

D&Yld Lorge Punu 
Univensity or Victoria• 

I. \\'bat is Software Engineering Research 

'We have known for 25 yea.J"5 that our progr&mming methods are ina.dequate for luge pn> 
ject.a. Resu.rch in Sofrtr.·ue Engineering, Programming Methodology, Softw&re Design, etc., looks 
for better tools and methods. · The common thrust or resulu in these fields is to reduce the 
hmount that a programmer must remember when checking B.Dd changing a program. 

_Two main lines or research arc, (1) structured programming and the use of formal program 
semantics, (2) the use of formally specified abstra.ct interfaces to hide i.r;lforma.tion about one 
module (work assignment) from the programmers who arc 11,·orlcing on other parts. A third idea, 
less well understood but no leS5 important, 1\'~ the use of cooperating sequential processes to help 
deal " ·it h the complexities arising from concurrency and multi-programming. By the late 1970'a 
the basic ideas in &oft.ware engineering were considered "mothuhood" in the academic commun­
jt,y. Nonetheless, uaminations or real programs revealed that a.ctual prop-amming practice, espe­
cially for real-time systems, had not been cba.nged much by the publication of the a.ca.demic pnr 
posals. 

The gap het ..... ·een theory and practice ,.,a,; large and growing. Those espousing structured 
approaches to soft.ware 1\'ere cert.a.in that it would be easy to apply their ideas in real system&. 
Programmers working on "real" 50ftwarc did not see bow to apply these ideas to the problems 
that they raced in their daily worlc. They doubted that programs organised according to the prin­
ciples espoused by the academics could ever meet the performa.nce constraints on "real" systems. 
E,·en those " ·ho claimed to believe in th05e principles were not able to apply them consistently. 

1n l9i7 the management Naval Research Laboratory in Washington &nd the Naval Weapons 
Center in China Lake California, decided that something should be done to close the gap . They 
asked -one or the academics who had faith in the new appro&ehcs (myself) to demonstrate the 
•pplicability or those methods by building, (or comparisons sake, • &econd version or a Navy 
real-time program. The project, now known as the Soft·wa.rc Cost Reduction project (SCR), w~ 
expected to take 2 - 4 yea.rs. It is &till going on. 

The project bas m'ade two things clear, (1) much or wha.t the aca.demics proposed can he 
done, (2) good software engineering is far from ea.sy. The methods reduce, but do not eliminate, 
errors. They reduce, but do not eliminate, the need for testing. 

II. What should we do and ~·hat can we do! 

The SCR work h~ been based u~n the following precepts: 

1) Before starting software design, nail the softw&re requirements down -..ith a complete, 
black-box~ .. requircments document, · · 

2} Before starting to write programs divide the system into modules using information­
biding (abstraction), 

3) Before writ.ing the programs, each module should have a precise blade-box formal 
specification, 

•Abo ...,ilb 1'ava.l Rnurcb Laboral..or,- , Wa.!hingl..oii , D .C . 
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4) Formal method.a ahould be used to give precise documeDtation, 

6) Re&l-time isyatema ahould be built as a aet or coopera.t.iDg sequential procea&ea, ea.ch with a 
specifted period a.nd deadline, 

8) Progr~ should be written using the ideas or atructured programming u taught by H~ 
Ian Milla. 

We have demonstrated that the firat four or these precept.a can be applied to military 
eoftwa.re by doing it. The document.a that we have written have aerved as models for otherli. We 
have evidence that the models provide a m06t effective mean.e or technology transfer. 

We have not yet proven that these method.a lead to reliable code that meet.a the spa.cc a.nd 
time constraint.a. \Ve have found that evel")' one or these precept.a ia ea.sier to pronounce tha.n to 
carry out. Tb05e ,,.-ho think that software design will become e~, a.nd that error& will disappear, 
have not attacked sub5t.a.Dtial problems. 

ID. \\'bat makes Software Engineering hard? 

, We ca.n write &0ftwa.re requiremenu document.a that a.re complete a.nd precise. 'We under-­
st&nd the mathematical model behind auch document.a and ca.n follow a systema.tic procedure to 
document all necessary requirements decisions. Unfortunately, it is hard to ma.xe the decisions 
that must be made to v.-rite such a document. We often do not know bow to malce those deci­
sions until we ca.n play with the system. Only when we have built a similar system before, is it 
e~ to determine the requirements in advance. It is worth doing, but it is not e~. 

We know bov.· to decompcxse complex systems into modu1es when we 1:now the set of design 
decisions that must be made in the implementa.tion. Ea.ch or these must be assigned to a single 
module. We can do that when we a.re building a system that resembles a system we built before. 
\\'hen we a.re solving a totally new problem, we ,,,ilJ overlook difficult design decisions. The result 
v.-ill be a &tructure that docs not fully aeparate concerns and minimiie complexity. 

We Jcnow bow to specify abstra.et interfaces for modules. We have a. &et of standard not~ 
tions for use in that ta.sk. Unfortunately, it is very ha.rd to find the right interf'a.ce. The interface 
&hould be an abstraction or tbe set or all alternative designs. We can find that abstra.ction only 
when we understwd th~ alternative designs. For example, it has proven unexpectedly bard to 
design an abstra.ct interface that hide5 the mathematical model or the earth's shape. We have no 
previol15 experience with such models and no one has designed such an abstraction before. 

The common thread in al) or these observations is that, even with sound soft-ware 
design principles, we need broad experience v.ith similar aystem.s to design good, reliable, 
soft-ware. · 

IV. Will new programming languages make much difference? 

Because of the very large improvement.8 in productivity that were noted when compiler 
Jangua.ges were introduced, ma.ny continue to look for a.nother improvement by introducing better 
la.nguages. Better notation always helpg, but we cannot expect ne"'· languages to provide the 
same magnitude of improvement. that we got from the first introduction or such languages. Our 
experience in SCR bas not shown the lade or a le.nguage to he a major problem. 

Programming languages a.re now sufficiently flexible that we can use almost a.ny or them for 
almost any task. \\'e &hould seek &impli6cations in programming languages, but we cannot expect 
that this will make a big difference. 

28 June, 1V86 



V. \\'bat about programming environment.at 

·The aucceae or UNIX u a programming development tool ha.a made it clear that. the 
enviroOment in -.·hich we work doea male a difference. The flexibility or UNIX ha.a allowed ua to 
eliminate many or the time consuming housekeeping tasb involved in producing large prognms. 
Consequently there is extensive reuarch in programming environment.a. Here too, I expect amall 
improvemenu can be ma.de by basing took on improved D<>t.a.tiona but no big breakthroughs. 
Problems with our prognmming environment have not been a major impediment in our SCR 
work. 

VI. \\'by Software Engineering research ,..ii) not ma.kt the SDI goals atta.iD&ble! 

Although I believe that f urtber research on Soft1n1.re Engineering methods can lead to sub. 
staotial improveme~ts in our ability to build large real-time software systems, this work will not 
overcome the difficulties inherent in the plans for battle management computing for SDI. 
Software Engineering met.ho& do not eliminate errors. They do not eliminate the basic 
difftreoces between &0ft~·a.re technology and other are&s or engineering. They do not elimin&te 
either the need for e~nsive testing under field conditions or the need for opportunities to revise 
the system while it is in use. M06t important, we have learned that the successful application of 
these methods de~nds on experience accumulated while building and ma.inta.ining similar ')'&­

t.ems . There is no ~uch body of experience for SDI battle management. 

VII. Condwion 

I am not a modest man. I believe that I have as &0und and broad an understanding or the 
problem.5 or Soft.wan Engineering as anyone tha.t I know. lt you gave me the job of building the 
system, and all the resources that I v.·anted, I could not do it. I don't expect the next 20 years or 
resea.rch to cbange that Ca.ct.. 

28 June, Hl86 



ARTIFICIAL INTELLIGENCE AND THE STRATEGIC DEFENSE INITIATIVE 

• .. 

I. Introduction 

David Lorge Pa.rnaa 
University or Victoria• 

One or the technologies being considered for use in t.be SDI battle ma.na.gement &0ftwa.re is 
Artificial Intelligence (AI). Resea.rchens in AI have ort.en ma.de big claims a.nd it i! na.tural to 
belien that one i;hould use this technology for a problem &.! difficult as SDI battle management. 
In this paper, I argue that one cannot expect much help from Al in building reliable battle 
management sort,.,·are . 

II. What is Artificial Intelligence? 

Two quite difft:rent definitions or AI are in common use today. 

Al-1 : The use or computers to solve problems tha.t previously could only be solved by 
applying huma.n intelligence. 

Al-2: The use or a i;peci6c set or programming techniques known as heuristic or rule based 
programming. In this approach huma.n experts a.re studied to determine what heuristics or rules 
or thumb they use in solving problems. Usually they a.re asked for their rules . These rules are 
then encoded as input to a program that attempts to behave in accordance with them. In other 
words, the program is designed to solve a problem the way that humans seem to solve it. 

It should be noted that the first definition defines AI &.! a &et or problems, the a.econd defines 
AI as a set or techniques. 

The first definition has a isliding me&ning. In the middle ages, it was thought that arith­
metic required intelligence. Now we recognize it as a mechanical a.ct. Something can fit the 
definition of AI-1 today but, once we &cc how the program works and underst&nd the problem, we 
will not. think or it as AI a.ny more. 

It is quite possible for a program to meet one definition and not the other. H we build a 
speech recognition program that uses Bayesia.n mathematics rather tha.n heuristics it is AI-1 but 
not Al-2. If we write a rule based program to generate parsers for precedence grammer.; using 
heuristics it will be AI-2 but not AI-1 isince the problem bu a lcnown algorithmic solution. 

While it iis possible for worlc to aatisfy both definitions, the best AI-1 work that I have a.een 
does not use heuristic or rule based methods. Workers in AI-1 oft.en use traditiona.1 engineering 
and &cience approaches. They study the problem, its physical and logica.1 constraints, and ,,,rite a 
program that makes no at.tempt to mimic the v.·ay that. people isay they solve the problem. 

ID. \\'bat ca.n we Jea.ru from AI that will help ws to build the battle management computer 
software! 

I have seen some out.standing AI-1 work.. Unfortunately, I ca.nnot identify a body or tech­
niques or technology that is unique to this field. \\'hen one studies these AI-1 programs one finds 
that they use sound scientific approaches, approaches that are also used in work. that is. not called 
AI. Most or the work is problem specific and some abstraction and creativity is required to &ee 
bow to transfer it. People spea.Jc or AI as if it were some magic body or new. ideas. There is good 
work in Al-1 but nothing so magic that it will r.llow the solution or the SDI battle management 

•Alao with Naul Research LaboraLor7, W~hingio°u, D.C. 
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problem. 

· I 6.nd the approa.cbes taken in Al-2 t.o be da.ngerom and much or the ~orlc mi.slea.ding. The 
rules:t.bat one obtains by atudying people tum out t.o be inconsistent, incomplete, and ina.ccura.te. 
Heuristic programa are developed by a trial and error process in which a new rule is added when­
ever one finch a case that is not ha.ndled by the old rules. This approa.ch usually yields a program 
wbc:>5e behavior is poorly understood and bard t.o predict. AI-2 resea.rche1"8 accept this evolution­
ary approa.cb t.o programming as normal and proper. I trust such programs even less than I trust 
unstructured conventional programs. One never knoW& when the program will fail. 

On occMion I have had t.o c106ely examine the claim.s or a worker in AI-2. I have always 
been disappointed. On cloee ua.mination the heuristics turned out to handle a sm&ll number of 
obviows cases but failed t.o work in general. The author 1''&1 able t.o demonstr&te spectacular 
behavior on the cases that the program handled correctly. He marked the other cases u exten­
sions for future ruearchera. In fact, the techniques being used often do not generalize and the 
imprond program never appe&rS. · · 

IV. -\\'bat about Expert Systems! 

Lately we bear a great deal about the success or a pa.rticula.r class or rule based systems 
known ~ expert systems. Every discussion or such aystems cites one example of such a system 
that is being use:d to &0lve real problems by people other than its developer. That example is 
always the same - a program designed t.o find con6guration.s for VAX computers. To many or m, 
that does not sound like a difficult problem; it aounds lilce the kind or problem that is amenable 
to algorithmic eolution because \'AX systems a.re constructed from well understood, well designed 
components. Recently I read a paper that reported that this program had become a maintenance 
nightmare. It ·wa.s poorly underst.ood, badly structured, and hence hard t.o cha.nge. I ha"·e good 
reason t.o believe that it could be repla.c:ed by a better program v.Titten using good software 
engineering techniques instead of heuristic techniques. 

SDI presents a problem that may be more difficult than th06e being tackled in Al-1 and 
Expert Systems. \\'orkera in those areas atta.clc problems that now require human expertise. 
Some or the problems in SDI are problems where we now ban no human experts. Do we now 
ban humans "'·ho ca.n, '1.•ith high reliability and confidence, look at missiles in ballistic flight and 
distinguish warheads from decoys? 

V. Conclusion 

Artificial Intelligence ha., the game relation to intelligence as Artificial . Flowers have to 
Flowers. From a distance they may appear alike, but when closely examined they are quite 
different. I don't think that we can learo much about one by studying the other. AI offers no 
magic technology to solve our probiems. Heuristic techniques do not yield systems that one can 
trust.. 

28 June, Hl86 
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CAN AUTOMATIC PROGRAMMING SOLVE THE SDI SOFTWARE PROBLEM 

• .. 

I. Introduction 

David Lorge Parnu 
Univenity of Victoria• 

Throughout my career in computing I have read and heard people who cl&im that the &0lu­
t.ion to the eoftwa.re problem is autoinatic programming. All that one ha.! to do is write the 
&peci6cations for the soft-ware, and the computer will find a program. Can we upect such tech­
nol9gy to produce reliable programs for SDI? 

II. Some perspective on Automatic Progr&mming 

The oldest. paper that. I lcnow or tha.t discusses Automatic Programming was written in 1948 
by Saul Gorn when be "lll'&S working a.t the Aberdeen Proving Ground. This paper, entitled "Is 
Automatic: Programming Feasible", ..,.as classified for a while. It answered the question positively. 

At that time, programs v,ere fed into computers on paP.er tapes. The programmer worked 
· the punch directly and actually looked at the holes in the tape. I have &een programmers 
"pat.ch" programs by literally patching the paper tape. 

The automatic: programming system considered by Gorn in that paper v,a.s an assembler in 
today's terminology. All that one would have to do with his automatic programming system was 
to write a code such as CLA a.nd the computer would automatically punch the proper boles in the 
tape. In this way, the prog:rammer'a task would be per! armed automatically by the computer. 

In lat.er years the phrase was used to refer to program generation from languages r;uch as IT, 
FORTRAN, and ALGOL. In e&eb case the programmer entered a specification or wha.t he 
"lll·anted, and the computer produced the program in the language or the m&ehine. 

In short, automatic programmipg always has been a euphemism for programming with a 
higher level language than was pre6ently available to the programmer. Research in automatic 
programming is simply research in the implementation or higher )enl programming languages. 

ID. Is automatic programming feasible? What does that mean? 

Of couJ"5e automatic programming is feasible. Wt have known for yea.n that wt can imple­
ment higher level programming languages. The only real question was the efficiency or the resultr 
ing programs. Usually, if the input "specification" is not a description of an algorithm, the resul~ 
ing program is woefully inefficient. I do not believe that the use of non-algorithmic apeci6cat.ions 
a.s a programming language will prove p ra.ctical for systems with limited computer capacity and 
hard real-time deadlines. \\'hen the input specification is a description or an algorithm, writing 
the specification is really writing a program. There will be no substantial change from our 
present capability. 

JV. Will automatic programming lead to more reliable progr&m.S! 

The use of improved languages has Jed to a reduction in the amount or detail that a prc>-
grammer must. handle and hence to an improvement in reliability. However, extant programming 
languages, while la.r from perfect are not that bad. Unless we move to non-al orith1n;~~.1, .... 

' DECLAS IFlED/~ 
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t1peci6c&ti~rus M an input to these systems, J do not expect a drutic improvement to result from 
thi.& tesea.rch. 

On the other band, our experience in writing non-algorithmic epedfica.tions has shown that 
people make mistakes in writing them just aa they do in writing algoritbma. The effect or web 
work on reliability ie not 7et clear. 

V. \\'ill automatic programming lead to a reliable SDI b&ttle m&nagement systemT 

I believe that the claims that h&ve been made (or automatic programming system.s a.re 
gre&tly exaggerated. Automatic programming in a way that is substantially different from what 
we do today is not likely to become a practical t.ool (or real-time sy5tems like the SDI battle 
management system. Moreover, one or the ha.sic problems with SDI is tha.t we do not h&ve the 
information to v.·rite apecific&tions th&t we ca.n tl'Wlt. In such & situation, automa.tic programming 
is DO help at all. 
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CAN PROGRAM VERIFICATION MAKE THE SDI SOFTWARE RELIABLE 

• •-

I. Introduction 

David Lorge Pa.rnu 
Univenit.y or Victoria• 

Progra.ms arc ma.tbcmatical objccta. They have mea.nings that an ma.thcma.tica.l objecta. 
Program spcd6ca.tions a.re ma.thema.tical objecta. Should it not be ~ble to prove tba.t a pn> 
gnm will meet its specification. Thia !JM been a topic or research now for a.t lea.st 25 yea.rs. If 
we can pro\.·c programs correct, could we not prove the SDI sofb·a.re correct? I! it WM proven 
correct, cou1d we not rely on it to defend us in time of need! The5e a.re the que.stion.g that we 
v,ish to answer in -this little pa.per. 

Il. \\'bat C&O We prove? 

\\~e ca.o pron tba.t cert.a.in small progra.im in special progr~mming languages meet a 
specification. The word "small" is a relative one. Those worlcing in , ·crific&tion would consider a 
500 line program to be large. In discus.mig SDI softwa.re, we would consider a 500 line program to 

· be small. The programs v.·hose proofs I have seen have been well under 500 lines. They have per­
formed easily defined mathematical taslcs. They ha.n been written ~;thout use or side effects, an 
important tool in practical progra.m.s. 

Proors for programs such as a model or the earth's gra,·ity field do not have these proper­
ties. Such programs are larger, their 1peci6cation.s a.re Dot as nea.t or ma.thematically formaliz.. 
able. They a.re often written in programming languages whose semantics are difficult to formal­
ize. I ha.ve seen no proor or such a program. 

Not only are manual proors limited to programs or &ma.lJ 1Size with mathematical 
&pecifications; ma.chine theorem provers and verifiers are also 1Strictly limited in the size or the 
program tha.t they ca.n handle. The size of programs tha.t they can handle is several orders or 
magnitude different from the siie or the programs that would constitute the SDI battle manage­
ment gystem. 

m. Do we have the speci6ca.tions! 

In the ca.se of SDI we do not have the specifications against -..·hich a proof could be applied. 
Even if size were not a problem, the la.de or specifica.tions would ma.lee the notion or a formal 
proof meaningless. II we wrote a formal specification for the eort-wa.re, ..,.e would have no way of 
proving that a program that satisfied tha.t specifica.tion would a.dually do what we expected it to 
do. The specification might be 'Wl'ODg or incomplete. 

IV. Can we have faith in proofs? 

Pro6Cs increase our corifidcnce in a program but we have no basis for complete confidence. 
Even in pure ma.thematics there are many cases or proofs that were published wit.h erron;. Proofs 
tend to be reliable when they are small, well polished and carefully rea.d. They are not reliable 
when they are large, complex, a.nd not read by anyone but their author. That is what would hap­
pen with any attempt to prove even a portion of the SDI sortware correct. 

•Aho with Naval Ruurch Labora.Lor1, Was.hin&t.c>D, D.C. 
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V. Wbat'about concurrency? 

· The proor techniques that are moet prai 
work.' on proof a of syateim of concurrent p11 
rather than processes that cooperate using eh1 
,hared memory. There a.re aome techniques tl 
difficult than proof a !or eequential progt'&Dl,,8 or 
ication over mes.sage channels. 

VI. What about programs that a.re supposed to 

One of the major problems with the SDI 
equipment destroyed or di.sabled by enemy actic 
grams correct, I have seen only one attempt a 
ansv.·er in the ennt of a hardware failure. Th 
\\' e have no techniques !or proving the corrtt 
hardware failures and errors in input dat&. 

VII. C.Onclusion 

It is inconceh·able t.o me that one could pr, 
small portion of the SDI l!IO!tware. Given our inal 
I do not know what such a proof would me&n if I 



IS SDIO AN EFFICIENT WAY TO FUND WORTHVIHILE RESEARCH 

• .. 

I. The prop06al 

David Lorge Pa.rnaa 
University of Victoria• 

In several discussions of this problem, I have round people telling me that they knew the 
SOJO software could not be built but Mt that the project should continue beca.use it might fund 
some good research. In this paper I want to discuss that point of view. 

Il. The moral issue 

There is a.n obYious moral problem with this position. The American people and their 
representatives ha.Ye been willing to spend huge amountg of money on this project because or the 
hope tba.t has been offered. Is it honest to take the attitude expressed above! Is it wise to ha.ve 
our policyma.lcers make decisions on the assumption that such a !iystcm might be possible! I am 
not an v;pert on moral or political issues and off er no answer to these questions. 

ID. Is DoD sponsoring of Software Reseuch Effective! 

I can raise another problem 'llrith th.is position. Is the SDIO an effective way to get good 
research done? Throughout ma.ny yea.rs or a.ssod&tion with DoD I have been a.stounded at the 
amount of money that ha.s been wasted on ineffective research projects. In my first conta.et with 
the U.S. Na.vy, I watched millions of doDan spent on a wild computer aesign that had absolutely 
no technical merit. It was abandon~ ma.ny years after its la.ck or merit ·wa.s dear. As a consul­
tant for both the Navy and a number of contractors, I have seen expensive software research that 
produced very large reports with very little content. I have seen those large, expensive, report! 
put on shelves a.nd never used. I have seen many almost alike efforts carried out independently 
a.nd redundantly. I have seen ta.1ented profe~ionals take approaches that they considered unwise 
because their "customers" asked for it. I han seen their customen; take positions they do not 
understand because they thought that the contractors believed in them. 

In computer 50ftwa.re, the DoD contracting and lunding &cbeme i!i remarkably ineffective 
because the bureaucrats who run it do not understand what they are buying. 

IV. \\'ho can judge research? 

The most difficult and crucial step in research is identifying and defining the problem. Suc­
cessful researchers are usually tb05C who have the insight to find a problem that i!i both &0lvable 
and important. 

For applied research, additional judgement is needed. A problem may be a.n important one 
in theory, .but there may be r.estrictions that prevent the use of its solution in practice. Only _pe~ 
ple closely r amilia.r with the practical a.spects of the problem can judge whether or not they could 
use the results of a research project. 

Applied research must be judged by teai:ps that include both successful resear~hers ~d 
experienced system engineers. They must have ample opportunity to ~eet, be fully informed, 
a.nd have clearly defined responsibilities. 

•Also wilb Nan.I Reanrcb Laboratory, Wa.,bi11gt.on, D.C. DECLASSlAED~ 
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V. Who judges research in DoDT 
· Although there a.re a few not.able ueeptionA within DoD. the majority or tb01Se who manage 

its applied research program are neither succes.stul reua.rchel"II nor people with extensive system 
building experience. There a.re outstanding re&earchens who work for DoD, but moet or them 
'9t·orlc in the la.boratoriea, not in the (uncling a.geneiea. There a.re ma.ny accomplished system build­
en who work tor DoD, but their managens oft.en con.aider them too valua.ble to allow them to 
spend their time revie~ing resean:b propo6Ala. The people who end up making funding decisions 
in DoD a.re very oft.en unsuccessful reaea.rcben, umucceastul system builden, and people who 
enter the bureaucra.cy immedia.t.ely aft.er their education. We call them technocra.ta. · 

Technocra.ts a.re homba.rded with weighty volumes of highly deta.iled proposals tha.t they a.re 
ill prepa.red to judge. They do not ban time to study a.nd thinlc and a.re forced to rely oo the 
advice of othen. When they look for advice, they look r or people that they bow well, whether 
or not those are people whose area., of expertise a.re appropriate a.nd whether or not those people 
can have unbiased positions on the subje~t.. 

Most technocrats a.re honest .and ha.rd-working, but ~hey a.re not capable or doing what is 
needed. · 

The_ result is a very inefficient research program. I am convinced that there is now much 
more money being spent on software research tha.n ca.n usefully be spent In spite or this, very 
little or the worlc t~at is sponsored leads to results that a.re useful. Of that, some or it goes 
unused because the good worlc is buried in the rest. · 

VI. The SOJO 

The SOJO is a typical organization or technocrats. It is so involved in advocacy or the pro­
gram that it cannot judge the quality of the research involved. 

The IO 

tinuation or the program. 

'\1. Alt.eroa.t.h·es 

If there is good research being done by SDIO it bas a.n applicability tha.n is !a.r broader than 
the SDI itself. That research should be ma.naged by teams or scientists and engineers a.s pa.rt or a 
well organi:ied research program. There is no need to create a special organi:ia.tion to judge this 
research. To do so is counterproductive. It can only make the program less efficient. 

VII. C.OncJusion 

There is no justification (or continui.Qg v.·itb the pretense tha.t the SDI battle management. 
software can be built just to obtain funding (or otherwise worthwhile programs. DoD's overall 
approach to research management requires a thorough evaluation and review. 

tf1 
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THROUGH: 

FROM: 

NATIONAL SECURITY COUNCIL 
WASHINGTON, D.C. 20506 

NOT FOR SYSTEM 

September 23, 1985 

SUBJECT: 

ROBERT C. MCFARLANE ~ 

JOHN M. POIN;f:XTER 

JACK MATLOC 

Possible Dea to Free Shcharansky 

I have been informed by State that negotiations for a trade of 
Shcharansky and a German held by the Soviets (Kraus) for three 
persons held by the Wes Germans may be nearing closure. The 
Germans had offered two persons in the trade and the Soviets 
asked for a third. The Germans have agreed to a third in 
principle, but are offering a different person from the one the 
oviets requested . Vogel expects to have an answer tomorrow. 

If the deal is struck, it is likely that the prisoners will be 
exchanged in West Berlin next Mon ay . (This has a certain 
plausibility, since Gorbachev may want to get it out of the way 
before he goes to France.) 

State informed me further that Rick Burt had recommended that, 
when and if Shcharansky is released, he have him brought to his 
residence in Berlin where he could receive a telephone call from 
the President, and have a photo op. Advance arrangementswould 
also be made to bring Avital to Berlin to meet him . 

I think it is a bad idea to involve the President directly, since 
it may make it harder to solve some of the other human rights 
cases, particularly since it is the Germans who are providing the 
trading material. (I have no objection, of course, to bringing 
Avital to meet him, if and when we are sure it will come off.) 

I doubt that State will support Rick's idea of the telephone 
call, but in case they do, I wanted you to be aware of the 
situation. 
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